Aston University

Some pages of this thesis may have been removed for copyright restrictions.

If you have discovered material in Aston Research Explorer which is unlawful e.g. breaches
copyright, (either yours or that of a third party) or any other law, including but not limited to
those relating to patent, trademark, confidentiality, data protection, obscenity, defamation,
libel, then please read our Takedown policy and contact the service immediately
(openaccess@aston.ac.uk)




MANUFACTURING ORGANISATION IN DEVELOPING COUNTRIES

WITH PARTICULAR REFERENCE TO ITRAQ

A Thesis Submitted To
The University of Aston in Birmingham
For the Degree of
DOCTOR OF PHILOSOPHY

By

KADHIM MOHAMMED AL-SHAGHANA, BSc, MPhil

February, 1882



The University of Aston in Birmingham

FANUTACTURING ORGANISATION IN DEVELOPING COUNTRIES WITH

PARTICULAR REFERENCE TO IRAQ

Bv Kadhim I Al- Shaghana Doctor of Philosophy 1982

SUNIMARY

Industrially developecd countries are able to absorb modern
techniques of science andg technology guite readily; this
is not the case for less—-developed countries.

Attempts made by cdeveloring countries have been ineffective
cue to factors not readily admitted.

This thesis highlights the areas that need to be developed
by under-developed countries, and covers economic, scien-
tific and technological, and social aspects as well as
technology transfer,

Economic areas considered acknowledge that within any one
country there should be provner procecdures for olanning
econonic and industrial projects (plant design) supported
by efficient economic development stratesy.

Scientific and technological factors considered include
the major areas that need to bhe developecd in order to
produce and/or deal with scientific and tecnnolocical
issues Tor the interest of the national developrent.

Technolozv transfer zareas considered include the necessity
of building up a national hocv (system) responsitle for
dealing with eactivities and tasks of transferrins foreign-
macde technologv so that it can be emploved effectivelw
within the environment of the country.

Social Tactors considered include the need to develop
human resources which can be employed efficientlv into the
whole process of development, and particularly for the
above proposed systems, Education and training are the
major elements that ought to be tackled to produce skilled
manpover and To overcome the social and cultural values
and traditions that are inherited by the societw.

4

This thesis highlights the above areas in an attempt to
plan and organise the development of science and tech-
nologzv, and their implementation into the development as =a
whole., Vhilst recosnising the problems of creating this
sort of development in developing countries, the author
consicders the benefits to be obtained are much greater in
the long run.
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CHAPTER 1

Introduction

Recognition of technoloov's role in development does not
implv that onlv alternative procducts and methods be
chosen, but also recognises the wider effects of these
choices which depend stroncly on the political,

economic and social environment in which they are

implementec. Technologev, therefore, is embodied not

only in accresate capital, but in the whole economic

process that extends from one hand

to the marketins outlets on the other. It implies an
inter-relationship not onlvy within a firm but between
firms, and even between industries. This makes

technological transfer and diffusion a function of tThe
abilitv to change processes that recuire syvstem

adaptation,

Conventional development stratecies consist of

imnortine the most traditional technoloaies of the

incdustrialised countries in an attempt to increase GNP,

But development strategies based on increase in GNP

have failed to provide the progsress as two-thirds of

the world's nations, containing 70% of the population,
: ) (1)

still have a GNP per capita of less than 500 .

The enormous export of technologv has been accompanied

bv a remarkable lack of development, Dby growing

unemplovment in the cities, disruption in rural areas,




and a widening gulf between the wealth of a few and the

povertyv of the rest.

Some developing countries have turned away from
traditional stratecy of development. Thevw seek other
lines of develonment to help and strencthen their
independence and¢ improve the welfare of their societies.

Acpropriate technoloev has become the main topic

[9))

towards their develobment. As a result, thew are

~ o~

facine new kinds of problems consisting of - what 1is

)

the apvropnriate technoloev? how can it be defined:

These cuestions are as vet difficult to answer as a
variet-r of
economic and other infrastructure conditions are wvet tO
e conszsidered in sue~r~estine the anpropriate technologsy.
evertheless, there are some specific criteria of
appropriate technolosw choice which are conseocuently

the criteria of development, such as maximisation output

and consumption of coods, increase rate of orowth,

recduction in unemplowvment, ecuitv in distribution of

wn

income, promotion of pmolitical and social svstems, and

-

exploiting the available resources. Technological
decisions and the pace of technoloeical change affect
all the above criteria and, in turn, are affected by
them. The definition and achievement of these criteria
is associated with the application of science and
technology which are borrowed or imitated from

2




industrialised countries.

Technological choices and decisions in developing
countries are made bv a number of different tvpes of
decision-makers and under a varietv of sources of
influence. Thev will not all necessarily have the
same ohjectives or conform to the same ideas of what is

appropriate technoloev.

(2)

5

According to a 1970 United Nations report "the

Kv;}

roces

0]
O]

f economic development consists largelyv of

orcanising the development and production exploitation

of national resources in the interest of the whole
communitv', But before a nation can rnove effectivelyw

in this direction, it must know what resources 1t has
and where thev are, The knowledpe in less-nevelopecd
nations of the extent, location, and state of their

own resources is limited, frasmentarv and on the whole

I

less than acdeauate for the process of sound national

develorpment.

In most industrialised countries, science and technologr
have evolved over the vears in a manner similar to the
creation of ideal technologwv. For example, in the 18th
centurwv, cheap labour was plentiful and mechanisation
was not fullv developed. As time went by, labour
became more costly and relative to labour capital

became cheaper. This caused the development of
technologsv which replaced man by machines. This has

3




resulted in highly specialised, capital-intensive, mass
production of goods. Concurrent with technolopy,
industrialised countries evolved a supportive infra-
structure and components, which include marketing,
transportation and communication, and education systems.
The nrocess of creatings science and technolosy caracity
in develoned countries has rrown by historical factors,

sometimes natural and slow, sometimes planned and even

forced, often aided from abroad. Developing countries
should anpreciate that this sort of develomment occupies
time and cannot hamnnen overnizht. Less developed

couvntries have neen seckine to acaouire a variety O

nolo~ies ever since the becinning ol the 18th century.
Over thic lont wmericd of time, the intensity and scale
rith which tTechnolo~y was sousihtc varied ormously A

lar~e npnumber oi prosrammes in exploration and exploitation
-— -~ o~ - — 4 Lo
natural resources, 1in Tn

industrial zDlan

ct

irricetion sstems, have substantially altered the Tace of

developine nations. his sort of alteration arose
throurh the aid of foreign countries linked with the
transfer of technologv by turn-key licence and Know-how
ecreements (3). hi

tvpe of development has increased

mn
®

o

the volume of production, but has not made changes, nor

improved the capacity to produce growth.

From this stand point, developing countries have not

mobilised and promoted their scientific and techno-




logical resources, nor properly orientecd their potential

=

or effective use with the national development process.

=
-+
n

eems that this stratesyv of development which

2,

4

ilevelopineg countries adopnted for a long time has
irnored the realistic outlook on the role of science
and technology, consescuently icnored the socio-economic

demands on it.

Studies made byv the United ilations Conference on Tracde

N

and Development (UNCTAD) (4) in 1872, end confirmed by
Al-¥annv (%) estimated that the direct annual foreizn
exchan~e pavyments by developing countries, $1,500 million

in 1963, would rise to £9,000 million by 188C. It also

2dds that the technolories transferred to cdeveloving

Analvsis of the trans nnolo~y processes in
develoring countries indicates that the forms emnloved

as well as the terms and conditions on which the transier

takes nlace, have had serious

economnies of these countries, arise
not so much from the tTransfer hes

+

manv heneficial feature ~ut from the fact that thew

ft
oy

n

are technolorically dependent on advanced countries anc

bargaining

<o

p—
Al

btain their technologries from a wee
vosition. This dependence has resulted in restrictive

practices on resources of inputs, access to market out-

02}




lets, reducing the freedom of choice on the purchase plus
export restrictions. Loss of control over critical

decisions affecting the national economy is another

consequence of the present technology transfer, as
decisions concerning investment, employment, pricing,
marketing, and profit remittance may be made outside the

J

country, b the donor of the technology.

The foregoing disadvantages of technology transfer are
the result which can he contributed to the lack of an

effective capability of science and technology in less

developed countries. The atmosphere in these countries
has shown strong ntreference for foreign ensineers and
contractors. The Tirmns heve peen unwilling or overctly

1

~out using locel expertise which they usually

seerm to regard as inadeguately experienced. Foreign
contractors have also shovm little willinmness tTo use

local capacity of develoring countries even where thevw

.

are available. Finally, foreigzn brand names have been

"3

ezarded by these countries as a sure way to capture a

-]

arce share of the market.

nce science and ftechnologv are just like the Dblood in

5

-t

the human bodv which is working within a systen, the
author believes that to tackle the problems of tech-
noloav transfer it is required to set up a system whereby
science and technology activities can be planned, organ-

[+

ised and controlled through a long term plan and as a

part of a national development plan in developing




countries. This svstem will include :

a. central bodv - to plan and organise the full process

N

¢

of science and technologv issues in a svstematic

manner throughout the countrv

. routes - to ensure that science and technoloaov

can be transferred to the whole bodv

C. stations - which indicate the areas and fielcs

that need science and technologzv, Fia. 1.

‘his svester aims to achieve :

3]

1. suildine up the indieenous capacitwv of science anc
technolo~v to meet the recuirements of development
2. orsanising foreisn-made technologv transfer in a

manner to suit local capacity of science and

technoloerr,

Finallw, this sort of work would definitely reqgulre long

term plannins and full government involvement.




CHAPTER 2

Structure and Dimension of the Iragi Economy

It was stated in the introduction that the aim of this
work is to explore the possibility of building up local
capacity of science and technology in developing

countries, The prerequisite of this task, however, is
to conduct a survey analysis for the present picture of

the economy in these countries.

The survey analvsis in this chapter will be focused on

=1
-3

the agil economy due to the fac
is more readily available to the suthor than any other

cdeveloping countries.

The survey analvsis will incluce :

1. Economic planning, icdeologv and objectives
2. Investment programmes

3. Agricultural development

4, 0il dewvelopment

5. Industrial development

6. Commerce and markets

7 . Human resource development

8. Raw materials and natural resources

9. Planning of economic projects and technology

transfer

o8]




These items will be considered respectively.

2.1 Economic planning, ideology and objectives

The socialist planning is the doctrine of the present
Iragil government as the vpractical means of employing
scientifically and effectivelr all material and human
resources to achieve economic and social development.
The most important guideline of this ideology is to
transfer to public ovnership all major sectors of
procduction, large-scale landholdings, foreign trade
and the basic sectors of domestic trade. Therefore,
centralised planning and decentralised execution are
the hasic ideals and principles which gulde the

nlanning organisation.

The economic planning is aiming to achieve the follow-

ing objectives (&) :

a. The creation of an economic surplus to enable the
industrial sector and especially manufacturing
industries to playv an effective role in financing the

investment of the development plans.

L. Provision of the needs of agricultural expansion
with tools, machines and fertilisers, and also supply
‘irrigation and drainage projects with their require-

ments of industrial materials.



c. Developing industries to process raw materials and
agricultural products and participation in the

diversification of the structure of output and exports.

c. Fulfillings the srowing needs of the local market
Tor industrial goods for both production and
consumption in all sectors and aiming for the local
industrial production to replace zoods imported from

aoroad.

e. The absorption of the surplus oif labour in all

sectors throurn the change effected oy the development

nlans in technical standards.
2.2 Investment Droaorammes

-4y
-
3

The available ancizl resources, especially oil
revenue, have been cirected towards comprehensive
economic and social development. The total investment
in development plan of 1970-80 amountecd to ID 10,207
million (Iragi dinear). In comparison, the total
investment in all the develovment plans before 1970,

i,e. over a period of about 20 years, amounted to

ID 1,896 million, (7,8), (Fig. 2).

The allocations distributed between the economic
sectors in these figures show a great leap forward
was made to achieve economic and social development,
especially industrial and agricultural sectors.

10



Accordingly, the national income rose from ID 905.3
million in 1970 up to ID 8,000 million in 1980.

Consequently, the income per-capita also rose from

)}

ID 95.3 to ID 600.5 as the population

Ie

increased from 11 million to 13 million for the same

period.

ct
o

'he Teature of the investment vrogrammes during
1870's is that the zllocations are not basecd on the
available and likely absorption capacity 1in the

countrv, The large allocations in fact have resulted

in substantial short-falls in implementation. What is
recuired is that each project and each sector's prog-

ramme should be thorouszhly ccncsidered so that
zllocations matcn the capacity of the cutlay

oroject or sector,

W

Agricultural development

N

The total area of Irag is 438,000 sg.kms, which equals

approximately 181 million donums, out of which 48

million donums (12 million hectors) are suitable for
agriculture. However, the actual cultivatable area
is estimated at 23 million donums (4 million hectors)

(e).

~The agricultural sector is of special importance to

Iragi economy due to its contribution to the formation

of the national economy and its supply of raw materials
to the domestic industry. In addition, 1its products

11




constitute the biggest proportion of Iragi exports

(excluding oil). Around 38.5% of Iraqgq's population

o

live in rural areas and depend on agriculture and

raising of livestock.

-}
D
i
9]
)_l

ite the abundance of water resources in Iraq,

ct
=)
[
e
[©]

is still 2 noticeable shortage in irrifation

»
ck
0]
s
m

t particular seasons of the vear due to the

:

=
=
}_l
(@]

lack of suf ient potentials for water storage during

ct
=)
)]
Hy
}__l
O
O
o,
wn
]
)
6]
O
o
N

Irac's lands are divided into

.

Two tvpes with recerd to methods of irrization.

€, the lands that derend on the rainfall (Morth),

. - s g A ~ SRR, I ~ 4 N AFR AN S v RIS AR
secona, une lands dependcing on wveater pumping (South).

‘lachines and agzricultural eguipment such as tractors,
harvesters, pumps, vehicles, and other implements,

play an important part in the development of the

azricultural sector. The basic agricultural goods
are produced in Irag, such as animal resources (meat,

erns, Tish, chicken) and vegetable productior (vheat,
barley, paddy, rice, tobacco, cotton, dates). The

procuction of these goods is not enouch to satisfy the

local markets.

The prevalent production pattern is made up

O
N

co~operative, collective and state farms, besides the
private sector. The Agrarian Reform Law has been in
application since 1870, when the lands were distributed
to farmers, with no less than 242,975 families

benefitting thereby in 1980.
12




The main problems that the agricultural sector faces

are

1. The spread of salinity in the soil in central

and southern parts of the country

2. The lack of maintenance rprocesses of the
imported acricultural machines anc eaquipment. This

H

problem, in fact, cannct be isolated from the whole

capability of human resources in the country.

2.4 Cil development
Iraa is one of the mein o©0il producing countries in the

worlda. Despite the fact thet Iracg did not benefit

7 to the comination of oil

®

monopolies throuzh unjust concessions that controlled
production, marketing, and pricing. The national-

isation of Iragi Petroleum Company (I.P.C.) in June

1972 was a success followed byv a series of national-
isation acts until Irag was able to control 100% of i1
national o0il wezlth, including exploration, transport

marketing, refining and processing.

The 0il sector has accomplished great strides within
the Iragi economy. The following are the most

important fields : (9)

1. - 0il refinery was constructed to meet the Iraci

demand on o0il bv-products and export the surplus to

13
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3

foreign markets. The

refinery produces inmproved
benzine, kerosene, aviation spirit,

zas oil, diesel
oil, and fuel oil.
2. Fatural

and liguic gas

picelines were put into
operation to supply the demands
3. 0il gas factoryv wes set u» to comprise refining
unit for liguid c¢as, filling unit to fill cylinders,
and finally, natural sas station.
4, Kerosene/hvdrozen treatec unit was constructed
to zet rid of the harmful sulphur material in
lkerosene and improve its type for marketing.
5. Iraci 0Oil Teanker Company was also enacted TO
conduct the transport of crude o0il and natural hydro-
carbon materiels, shiwpin

insurance, anc¢ storasze oberations.

It is fair to mention that this sector has been very
vell established and improved through the last
and has generated very good base of skills and

knowledge

decade

regarding procuction,

refining, and
marketing

14




development

2.5 Incustrial
The period of the 19350's marked the beginning of
Industrialisation

ndustrial development in Iragq.
was confined to basic consumer indusiries such as
and other

i
grain-milling, textiles, bricks, utensils,
, day use. The increase in oil
varticularly

Two decades,

commodities of

has made good efforts towards
Iraq

870's,
During the 1970's
% b

ing new industries.
nas achieved initial ess in establishing large
7 agro-incustries,

scale industries
Rl rugit
rarettes,

grain-mil

namely

1
-
&)1

tle oi

~
i

cl
[
~—{
-3
»
(@]

verne

cement
eries,
incdusiries,

le resources and raw materials (10).

—

!_J
»
[t

the country is an

Lately,
its

secondeary stage of

to e
aw materials and technology,

bauxite,

4

ike

—

it proposes
and

vy

based on imported
engineering industries,
to manufacture

nen

Pot

iron and steel,
in order

mechanical industries,
capital goods as well as intermediates and semies.,

Industrial policy i1s now aiming to set up industrial

projects with the most modern and appropriate
suitable for the climate and economic

technology
: 15




conditions in Iraq. But so far the transferred
technologies have not met the reguirements of
industrial development cdue to the absence of a proper

system of technology transfer in the countryv.

2.8 Commerce and markets

N

There has been a great advance in this field both in

the volume and the tyvpe of goods exporited and

[a2) -

[

imported. mports have been directed to meet
lomestic needs Tor consumer goods, for the requirements

K Ay oy A [ R Sy T A ~ N Eo
investment, and for the implementation of tThe

develorment rrojects.

I

raw material has been approximatelw ten fold, while the
increase in imports of food products and consumer £oods

has been about five times.

The exports have also increased, especielly oil exports,

which increased from ID 243 million in 1968 to ID 12,000

~
r

million in 1980, while other commodity exports increased

from ID 22 million to ID 170 million for the same
period. Fertilisers, cement and dates are the main
non-oil exporting products, and the Arab countries and
some developing countries are the main markets for these

goods. Since the industrial development in Iraqg hes

so far been largely consumer-orientated, a major part

16
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industrial output is being utilised for internal

consumption. Therefore, in recent years, efforts have

-+

been concentrated on organising and developing the net

- O

work for the distribution and sale of food products,

essential consumer goods, and intermediate goods at
comestic level. Co-operative consumer societies have

N

been developed and strengthened and

ct

heir services
expanded with due attention to their gzeographical

cdistribution.

It is obvious from the fisures above, that oil is the

melin export product that the Ireci economy relies very
muchh umon. g 0il is estimeated to be over by the vear
> == o~ o~ . — s = ~ i o ] A .
<000, it is recguired to pay special attention to :

a. Industries vwhich have tThe capebility to setisiy

the society's needs of various procucts

D, ion-0il exporting incdustries to find their way
to the outside merkets, particularly Arab countries

These sort of industries might relativelv replace

0il exwvort procucts next centur:.

2.7 Human resources development

It is pointed out that the industrial growth is a
recent phenomenon in Irag. Lack of properly
gualified human skills with requisite experience has

no doubt been the main constraint in the speed of
17
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industrialicsation.

The country is in the process of building up
reguisite manpower which is r

industrialisation

in different fields, management and adminie

TR

o

technolopy, engineering, medicine, ac

iculture,

cccounting, petroleumn, wire-nonwire communication, and

teaching. © These orzanisations are distributea all

over the country«(LL)n(Eig, 30

from these institutes have

3
=)
)
o
<,

b

5

)
5]
»
o,
o
W
ot

a
0n
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=
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vet to get sufficient experience andigkills:to fulfil
the recuirements of the skilled -workers, ~supervisors
and middile management cadre. Host of the technical
personnel working in different industries have to be
budid o up lecalidly with the help;gﬁ,inﬁplant training,

,ThiswiSWtd\saymthEEch@ nature ancé content of

education system needs to be developed to produce

human resources to feed A pment

reguirements.

2.8 Raw materials
Irag has abundant natural res cive 1t a
”gneat3p@tentyalgfo:~development;~ jor rivers,

Tigris: and Euphrates (Fig. 2) - flowing fhfbﬁghftha

country provide water facili




land and this gives Irag a distinct advantage over other

countries in West Asia.

Irag possesses good mineral resources. It has an

abundantly rich supply of mineral oils and natural gas.

O

Proved reserves of 0il are estimated at 4.7 billion

;10 billion cubic

[63]
N

metric tons and those of gas at 3

Apart from the oil and 7as resOurces, mineral deposits,

such as sulchur, phosphates, salt, limestone, gypsum,

né other non-metallic

Y

marble, pentonite, sand, stones
minerals exist in abundant quantities. There is a
nossinility of the occurrence of metallic minerals also

1ike iron ore, copper, chrome, zinc, anc bauxite, for

]
3
O
o3
®

which geological surveys are in Drogress.

therefore to

n

The industrial development of Irag ha

be primarily based either on 0il or on non-netallic

rinerals which are available. Mechanical and
electrical industries, which reguire iron and steel

2nd other metals, can at present be developed with the
help of imported raw materials. These important facts
determine the structure of industrial programming 10r

Irag.

2.9 Planning of economic projects and technology

transfer (TT)

It has been stated that Iraq assigned a large proportion

19




of

its income to the investment programmes, particularly
for the plan of 1976-80. ifost of these allocations

or the import of foreign-made technologies.

Hy

wvere

These technologies are transferred in terms of machines,
eguipment, skills, knowledge, consultance, patent, and
technical information. The cost of these items
(excluding machines and eguipment) has increased from

-

ID 122.2 million in 1873 to ID 1,46

U1

million in 1980 (12).

time, there is no proper system for

dealing with transferring foreign-made tecnnologies tO
Irac. In fact, these technoleozies are being trans-
Terred merely through the system of foreign trade as

other imported commodities.

The nrocess of planning of economic anc industrial
proiects in Iracg takes nlace through a chain of
ecconomic and technical feasibility studies at different
levels of the organisations concerned. These studies
start off from small units upwards to specialised
“ministry, to planning ministry, and then to the
Planning Board (particularly for heavy and strategic
projects). After decisions are made, small units will

undertake the execution operations, starting with
finding the contractor (donor of the technology)
regarding connection with technology markets, setting
up tenders, choosing the contractor, and setting up
the contractual agreements. This is what is called

technology transfer.

The well known types of technology transfer are either

20




turn-kev (package) or licence agreement (unpackage).
Under the first one, the external contractor establishes

a project for the recipient and supplies the necessary

reguirements. On completion, the project should be
handed over to the recipient authority. The contractor's

responsibility will be over, and he will leave the
country, except that the relationship between the
contractor and the recipient would remain for the

necessary training and maintenance according To the

[©)
O
=
ot
oy
}—l
D)

contract terms. The advanta

~ry

! tyvpe lies in
the fact that this sort of investment is necessary for

the major and strategic industries such ac chemicals,

petro-chemicals, iron and steel and electronic and
electric industries. These tvpes of industries are
essential for the economy and cannot te developed by

other methods within the present circumstances of
developring countries. Estanlishing turn-key projects
has been found to be the quickest and easiest path
towards industrialisation and has created a big lead
in the ecocnomic development of these countries. The
f this sort of arrangement are very
high cost, ineffective contribution of the local
resources and very restricted conditions regarding
production guantity ancd gquality, technology choice,
and the difficulties of running the project that are

faced after the departure of the contractor.

The second tvpe of technology transfer (licence
agreement) is different from the previous one in that

the right is given to the recipient to use and exploit

21




the patent and know-how of the donor. Developing
countries under this tvpe of TT are paying royalties
which add considerably to the initial cost of trans—
ferred technology. lioreover, licence agreement, often
includes very restricted terms regarding sales,
purchasing, markets, procduction volume, and the choice
of technologyv. On the other hand, under this type
there is a good opportunity for local resources to

participate in the technology transfer process by

2

retting involved in the choice, adaptation and

Y

development of the technologies needed.

orefers the first tyvpe (turn-

J
D
.
M
@)
n
D
3
ct
ct
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rag

kev) especially for heavy industries to achieve

cuicker industrial development.

2.10 Summary and conclusion

Irac is presently at a very crucial stage of its
industrial develoonment. It possesses the resources

vhich can be most profitably invested in large

incdustrial projects. The country must encdeavour to
have a well conceived industrial development programnme
so as to build up projects which can subscribe to the
country attaining a self-reliant status during the next
twenty years. One of the typical difficulties of most
developing countries is generally the absence of
adequate resources for their speedy development. This
is not one of the handicaps in the case of Irag.

Therefore, it is very necessary to develop and make
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full use of the available resources to change the
pattern of trade from the export of mineral oil to

that of intermecdiates and manufactured products and,

on the other hand, to meet the consumer and develop-
mental needs of the society. This is reguired hovever
to develop the basic consumer industries, industrial raw
naterials, projects, engineering, electrical, metallur-
cical, chemical and petro-chemical industries, which can
help the country to be more or less self-contained for
meeting the consumer goods as well as for supply oL a2
major portion of cepital equipment and mechine tools for
Irac's future develovment. To achieve this dreaem, 1%
is recguired that the oil revenue must be directed and
ullv used for the developnent of these industries for

the next Tweo decaces. As these industries will rscuire

of tecrhnolosy transfer Ifrom diiferent sources of the
orld meriket. Therefore, a serious atienmnpt MuUst o€

-

made to develop and improve the present local environ-

=

ment 2nd conditions which can be summarised as follows :
2. The soriage of skills of specialists and technicians
armong labour to meet anc operate the Iforeign-mace

technology

L. The lack of women participation in development
c. The poor exploiting and development of available

natural resources to meet the needs of the industry




d. The lack of economical & co-operation

and co-ordination among Arab countries, which is

e, The poor supporting éstab 

technology and those working

The poor transferring ar mploving of foreign-—
made technology in harmony ith the e and towards

the aspiration of national development

g Absence of planning,organisation, and controlling

of the scientific and technolbgical'issués/in the

country.

It is necessary to say that this is not - only the case

o

of ‘the Traqgi 'situation, but in fac it is a comnmon
state in>moét developing countries. ’The solution
therefore\ébéuléwb¢ direoted tovards planning
domesfic\bééabili |

comes a prOpér'source

the national develop

that Irag is now at ti

with other develapiﬁ@ /;;i c lanning
of its capability of:é

before. This is basicaiiy;gue = pfovements
of fﬁs"ecdﬁd \ 7and's§cig1 deveiopmént_an& also due to

the availability of financial resources.




The Iieed for Planning of Science and Technology

ol

The planning of science an

<3
developed countries is uar_/wﬂkﬂikf

dgifficult than it was for developed countries when they

ct

ted their cevelopment. This necessity and
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ge-from the following :

1. The nature of technologies, which have been

transferred to LDC's can be characterised as !

a Outdated and obsolete technology whic H developed

L

countries (RC!'s) would otwe“*“se have to qcre“ to. . make

room for new ones.

wa i Tabour—intensive technolosy, i n Vhlcn Oevelouo

i Txtractive technolos

countries need raw materials fo dustry.

d. Environmentally po

b@énCpanngdﬂin,developed¢¢Qqntries.‘



2. The continuous desire of LDC's to speed their
economic growth, especially in the incdustrial sector.
This desire resulted in largze scale transferring of
foreign-made technology in order to achieve in one
seneration that which took industrialised countries a
long time. AT the same time, this desire has not been
associated with domestic invention, innovation and
develovoment of these technologies as 1t was in the

case or developed countries.

3. The complexity of science and technology issues at
the present time, in terms oI their direction, choice,

influence, content, functions, and the way they orerate.

ct

Developing countries, in Tact, are Tacing these compli-

ey .

cated elements oi science

o
0,

nc technology more then

e

cdeveloped countries when thewv initiated their economic
and social infrastructures. In addition, developed
countries have faced this complexity gradually which

gave them time to absorb it and for the society to

4, Market mechanism; the system of economic
development in industrialised countries has shown the
capability of the market mechanism to regulate their
econony, this being the responsibility of the private
enterprises. Therefore, market and competition forces
have becdme the main factors for creating new inventions
and regulating the application of new technologies
without comprehensive planning. However, in less-

developed countries the market lacks the capacity to
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regulate economic development due to the weakness of the
private enterprises on one hand, and the development of

the public sector on the other.

=. Finallv, the gap between developed and developing
countries in terms of science and technology and other
economic factors has increased widely during the 1870's
(13), (Fig. 4). This gab should receive urgent
attention by developing countries' decision-makers to

speed up economic growth and catch up relatively

advanced countries.

In the light of what has been pointed out, the

existence of contradiction among the mentionec

o}

narameters, (Fiz. %), must be recognised by developin
countries and impose a very urgent need to establish a

svstem whereby nlanning of science and technology

issues at national level would play an important role
towards the industrial development. In other words,
leaving these parameters working in an arbitrary manner,

as thev are now, developing countries will never be able

o~ .

to deal properly with foreign-cdesignec technology nor

[t}

will thev be able to produce their own capacity of

science ancd technology.

The forthcoming analysis will be devoted to developing
a systematic approach towards tackling the issues of
science and technology at national level of these

countries. This approach will cover :
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HER How to plan"economic and
which are proposed to be established the countryv.
Besides the procedures of approval by the government

(Planning Board).

2. For implementation, the propnosal, if approved,

soes to the Science and Technology System for

consideration regarding =

as Engineering and design of the proposal to find
out what is required.

L. Consultancy services offers advice to Tfeed the
proposal.

c. Information services to gather information on
nroducts, processes, etc., analysis and- distribution

to feed the proposal.

d. Research and development, to organise R & D

activities to serve the proposal

whether existing capabilities

institute the execution of tﬁe}

This analysis\will,take place through the following

chapters :




Chapter

Chapter

Chepter

Chapter

[©))]

~J

Economic infrastr




Fconomic Infrastructures of S & T Planning in LDC's

The successful planning of science and technology
depends upon the tyvpe and nature of the existing
economic conditions in the country. The available
economic infrastructures in any society therefore form

the basic foundation upon which can be decided whether

or not to absorb and employ a nevw pattern of development
in terms of quantity, quality, and requirements. In

other words, the national investment in terms of
economic and industrial projects that need to be set up
in the countrv play a major role towards expanding the
scale of the economv by oprening the door for the useful
inflow of science, technoloszy, and other procuctive
phenomena. This is to sav that the efficient planning
and execution of the proposed economic projects (project

desigzn) at national level will involve the exploration

of the routes, mechanism and areas within the develop-

.

ment struciture by creating new demands for using,
assimilating and modifving the updated issues of

modern life, particularly science and technology.

The poor economic infrastructures in LDC's result
basically from the lack of planning and execution of
the ecoﬁomic projects. This planning in fact has not
been able to expand, enrich, consolidate, and diversify
the development process as a whole. The function of

this planning has been, and still is, carried out by
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different ministries and ors very poor
links of co-operation and co-ord 1nat10n Detween

In other words, decision-making is being practicé-

various bodies without a specifio’lihé‘o; sbrate Y.

This chapter will consider

1. Economic structure : ingredients and infrastructures

2 Planning of economic projects : approach and
““ocedures

4,1 Proposed Economic Structure

Tt is mentioned that the efficient application of the

modern pattern of science and technology in any

3

environment recguires an effective economic structure

which is capable of interacting and assimilating these

issues. In other words, the changeability in

modern llfe,\partloularl in science and technolOPV°

nece551tates a well estaollsneq economlc 1nfrastruc

capable of adding and abSbeiﬁg¢

components into the process c

are

The ingredients of the ec

proposed in this chapter are

1. Development strategy
2. ' Hardware components

3. Software components



These items will be discussecd

41,1, Development strategy

There should be a development stra ich indicates

the principles of the £6téfﬁeééh

countrv. The strategy includes

The objectives of the development

»
.

The aims 6f the total economic activities should be
clear to everybody concerned in planning and
implemeutation levels, as well as oy the society as

2 whole in order %o achieve successful participation.

These objectives are as follows :

—+torachieve full utilisation of natural resources
available

v to*échieVéWfﬁilngployment

'—rto”prodﬁﬂe\fﬁe'ﬁaSid needs of ¢

~7to employ & new pattern

Lo buile up a high leve!

cistribution

_b. Ecoromic policies

The strategy:of national qév ould adopt

clear official policies d carry out-all



the ‘economic activities. The ould show the
dimensions, direction, and metﬁéds~%héﬁ achieve the
objectives in the shortest time, at the leasﬁ@ééé@
with the highest gquality. ,Tbe}p@liéies should igclude
investment, employment, tralnlnc educatlon, 1ngustr1al—
isation, financey dimports and exoorts, productlon and

consumption, savings, technology transler, agriculture,

extraction, and secience and technglogy.

The achievement of the policies andfobjecfives depends
very much on the political system which should be cléérV
and drawn within the economic strategy in order to avdid\
the damage and disruption which might arise from the
many and varied beliefs of the policy-makers in the

country.

4ol 25 Hardware components -~

Setting up the economlc strateqy in the count

bodies as responsible

the country



- education and training to fe
efficient human\rengregs

- energy and power to produce aﬁd’@istributéwéﬁérgy¢énan3~
power for the production organiséfionsi \

- building and construction

- transport.and communication

- social and welfare

—.natural. resources

- Dlanning and statistical

- laboratories and specialised centres
- research. and. development

~ technology transfer

I

4,1.3. Software components

The mentioned hardware components require controlling
and monitoring processes in order to make sure that the

work is being done properly according to the strategy

of development. The process of control and i tor

‘consist in systems, regulations and 1 s carried out by

- legislations and laws

- environment control sys

- financial system

- erkwsysremu

~ markets and prices




Finally, having this sort of economic structure in a
developing country will make the planning of economic

projects both possible and successful.

4,2 Planning of Economic Projects : Approach and

Procedures

The Ilational Investment Plans in developing countries
are set up by top authority of the zovernment depart-
ment, usually by Planning lMinistry or Planning Board.
These plans contain a list of economic projects that
may be established cduring the period of the plan. The

LY

number ol

5

these projects and their efficiency show the
ingrecients of the national economy. The proper plann-

Y -+ .

i Cesigning of these projects, therefore, will

Y

~

ing

()

ans

{
{

create a strong economic infrastructure for the country.

by

¥
T
i

lost developing countries are, in fact, still using
traditional technigues for planning and implementation
of the economic projects. These technigues indicate
the inappropriate economic and technical feasibility
studies which inevitably result in establishing
traditional incdustries. Accordingly, developing
countries face profound difficulties in injecting a

new pattern of science and technology into the poor
economy . Sometimes, the inefficient and forceiul
insertion of this pattern creates bad disruption through-
out the whole development. Developing countries there-

fore should pay more attention to the process of planning

of economic projects as the key to building up a strong
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economy capable of absorbing

elements of

science and technology.

The following section will propqsg;a;systematic'prqcadure‘ofo

planning .economic projects fo;4d§yelgping,countries.

4,3, Systematic Procedures of the Economic Projects

Planning in LDC's. - fg/g?;;,;;z;f;fa;

The planning of the.economic and industrial projects in
this. . section. will take place :through a chain of
systematic. approaches in order to justiiy economically

and technically the need and importance of the proposed

project to the whole economy. These procedures are :

4,3.1. Preliminary analvsis (project ddea)

There are certain considerations that precede the

actual-investment h lead to the creation of

country: These considerations

that encourages planners, 1

to think about the possibility

which will be able to meet the present unsatisfied de-

mandeag 0

of a certain

jors import lists &



This factor will give an indication to those

people concerned with thinking about building up a
project which- would be capab;egqf,gﬁodgcing.the product

locally and therefore stop imp ﬂ;apionﬁg

Co local -resources. & tpeﬁayai; bility'ofrcértain

resources locally indicates the possibility of

establishing a project that is able t utilise and

exploit. these resources to .a relevahtjindustry to
procduce useful .goods. For .instance, the availability
of 0il resources will encourage chemical and petro-

chemical -industries to be set up and so on.

d. national development plan : the nature, policies

and obiectives of the national development plan will
outline and help people concerned with the way in which
they should think about the establishment of the eoonomic

projects.\ For e%amole,pthe thouzht should be,dir
intermediate goods to meeu both so

e [

to-employ and utilise @

methods from time to time ’ﬂ/OP er 4economic

-hose people

picture of the country. v\Thié”
concernéd to 1nsert these new patterns and technlques

inwtﬁrmSmeuthe&establishment of new economlc and

industrial projects that wil

econony.



. the status at internationa:

markets regarding international prod
consumption are other factors thch/might in&féététhé
potential for establishing a prdjecf’éﬁlnational level.

They will also indicate the size of %hézprépéseé.préject

and the wvolume of production that needs to be produced

to meet local consumption and export.

The above factors jointly will prodﬁéeaé;projebt idea
that needs to be set upj;  this idea can be ziven as

a preliminary report illustrating the following

- name of the project

:

- -3eCcTor

—kKind of activities
- products
<~ loecation

~ demand satisfied by it

‘4,342 Feasibility snalysis
Once the idea of the pro

next step is to describe the

terms of economic and techni

The economic feasibility analysis will cover the

following aspects of the pro



l....S5ize of the project : roject can

be defined\by,anwanalygis of’the$fabtors that migh

affect it, such as :

~ product size and nature

- capital equipment

- production.volunme

- production methods and processes
- nature of raw.materials

- market size

- land aveilable

- expansion. that might occur in the Tuture

N
1

2. Location and site : to define the geographical

site of any project reaquires to consider the following :

weather, climate, and environment . .

- geographical analysis

- raw.material and spare parts resources

- supply resources and transp

w

- resources of the construction materials

f'technique§ uséd,forvbuilding,

machines and eqguipment ‘req

— building layout



- land survey, maps and drawings
- skilled manpower for construction

- consultanegy 'services

4. HMarket supply and deman@‘tfthe survéy7§f5the local

market is a wvital process fo

the:sproject regarding size and ca

pac
-~ analysis ol the present supply/andfdemahd{ _ This
can be defined by : present volume of production for
certain products + imports = consumption - export.
Information therefore can be collected for 5 or 10

rs inc-the past to indicate the future direction

®
]

-

thedemand

€]
Fh

- forecasting of new demands which might be emerged

&

A

Dy bedin

0Q

)

{

v aviare of past: trends of -

unsgtisfied

production, econ



survey, maps and drawings f

- railways, roadsi gas,\electricity/
- project buildings

- houses, schools, hospitals

other public services

- machines and equipment such :
and test machines

o. Working capital, such as :

- raw materials

- energy and power

spare .parts

- wages and salaries

overheads

These costs can be either direct or indirect depending

on the degree of their relationship production

process.
5. Raw materials and fue

that the proposed project

- resources andsuppliegﬁfq
- specification and quality::
- purity:éna'éhéfactéfisﬁicg\
_ cost and reliability

- alternatives .

- containers and variation



- creation and development

7. International trade : the trade at international
level is required to be considered for the product that
vwill be produced by the proposed project. Considering
the volume of production and the main exporting countries

Fal

ol certain products, besides, consumdtion volume and the

importing countries for the same product, will zive an
idea about the trade movement of the product inter-
nationally. Conseguently, it will help the decision-
makers to estimate and define the capacity of the
rroposed project to meet local demands and export.

-~

g. Sicde effects : the influence of the

o,

U
3

opose

project on the whole process of development should be

)f\’\ S

known and measured in order to have a balance of
cevelopment in the country. It is necessary therefore

to estimate the side effects in the following fields :

- balance of payments

- industries in the same sector and other sectors
- education svstem

~- research and development

- training schemes

B. Technical feasibility anealysis

The previous analysis was about the economic aspects of
the proposed project which show the economic dimensions

and capabilities that are needed to establish a project.
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This section will consider

These aspects are :

1. Production functions

be defined by produéfibn‘floyfanainis'Whigh;VQrvf

according to the *"De and nature of,the{iﬁduétryfand

the product. For example, the prdﬁ‘tipnjfunctions

"
.

of the electrical manufacturing

a. main production nrocesses, S

pressing, moulding, winding

L. secondary functions, such as desi

testing and inspection, maint

Héanfféll_

c. service Tunctions

storing, cost,and

2. Production technig

technigques will depend ve

~—1kihéwéftindu§\:y

-'typé\ofVﬁrodﬁdt
_ nature of pfoduttion:

-~ machine tools



- management and skills

3. Production machine and equipment : the following

aspects should be analysed in choosing the\machinesc

and ecuipment for the proposed project :

- numbher andé type of machines and equipment reguired

- life =2nd obsolescence

- . supply.resources

industry

)

-.type o i
- tvpe of product
- .ray materials used

- skills available

. type and nature o



system required, starting with

- 'process design and engineering

- product design and engineéfiﬁéfzég;r
— component design and;ehgineé%ihé;f,g,
- production teohniQU@éfdééi/ -
— ‘viorkshop design andzléyéﬁf

- machines and equipment design

(51}

Human aspects : the number and type of manpover
that is needed for the proposed project should be
consicered separately and jointly Tfor the following

issues

~ skills for process

= SkillsUioriproquct ™ »aiiarn o

- skills for production methods

ring and map

To'sum up, the mention
industrial projects (
within the strategy
lead to establishing
country. COHSGQuently;

science and technology i

forms the major part o

Development by continuously feed:

necessary resources of sc



CHAPTER 5

Scientific and Technological Infrastructures for

S & T“Planning in LDC's

This chapter considefsﬁfh,

areas that need to be astructures

1=

SP industrial development in dev countries.

M3n D
.

rnegserareas are-

and Design

1 Encineering

2 Consulktancy

4 Research and Bevelopment"

N

1" Engineering and Design (E & D)

Engineering and design have be

in thé*@fddﬁdt

‘industrialisa
things work together t
countries lack actual
as - separate bodies

regarding product, produc

techniqgues and other s

LDC's thereLore to plan and‘o/ /f,oéesses

systematlcally as an 1mportant comnonent for Dlannlnc

3

Si&sm. ThlS applles to all kl ds of 1ndustrles and all

sorts of manufacturing faéil;f n the country.




bl il Objectives of orga

1, Create awareness about the status o
technologyv in-the country at cifferent level

technically, te

know how available in the country regarding engineering”\ \Q
ancd desion processes.
2. Notify thewstandardisations, specifications, anc

guality regarding process, product, and manufacturing

technigues used abroad: and «

icient links.

3« wahAdvise local \manufaciu}f}»l
Peleyanpgpyp¢ 6%Lih§§H .
productioﬁ”%e&hﬁ
the country.

5,1.2 Tasks of Eng

-

4




to:define the main areas tha

- E«& Diforp components =
- B2& D for processes

- ¥ & D forproducts

o
<]
b
O
5

productcion

=B & D for manufecturingz technigu
<ok v&esDd for technoloovianditeeolsS &0 0

=¢E & Dy for machines and -equipment

- E & D -for workshop system

- % & D Tfor raw materials
- & & D fTor supporting services

The aboveareas are-the most:
desion services, and having
be 'made to tackle ecach in a spe

resources. -

2% Considering the inter

Zach:of the mencione

in relation to others

ollows :

- creatﬂngftheﬂidséﬁéﬁﬂ\ﬁeﬁc 1

- designing a manufacturing process



- defining the manufacturin

needs

—~ definin

~

¢ the raw materials that are needed to produce

the component/procduct

- designing the supportin

o

- designing

3

=
’..J
)
0
@]
3
ct
Q
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)
)
L
o
0)
}J.
-
=
o
0
of
"'j‘
o
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and work with others simultaneously and also would help
to realise the impact and the relationship between them
in an integrated manner.

3 Providing necessary reculrements

The consideration of each area of £ & D reguires
description and specifications of the reqguirements that
should be provided. Therefore
with the following
- drawings and maps,

esi

IoN
n
3

)

~ skills and knowledge

n

- flow chart, shows i
- information to fee
~ research and developnm

can be developed

resources, show type, nature, quality and

guantity of:resources,néﬁdeda}F

- training, shows the trainingiprogrammé;?rEQQired
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w

,
<

varietv:oof public and private organisations, such as :Fig.7

Pach order received shou

according to the date of

frome..

other facilities and services w
problems and risks that emerge from
w=ooverloading, i.e. machinéry?b:ingQSubjéct

to demands greater than their capacity

- the problem of the obsolescence of the

of eguipment

==fhe problem;arisiﬁg}irom t

for example, movement and handling of equipment,

machine lay-out, ete.

Hovi does the E & D system operate

gZineering and design. system receives recuests from a

national development plan "policy-makers'

industries in the various sectors of the economy

production units

organisatidhsfanf

Entry reference, i
2. ~Sourcés,\indicata\thek

Areas that neec



s

production, technigues, etc

4, Analyse ‘each area of E &'D;in,QfdergtO“find”éut_

whether the area requires

-~ new product ‘new CleS/i,gn!/"//,f:‘?f*"

— development

=t the reguests

5. E1& D services can be provided to mee

bywthe following techniques
= design model
- Tull engineering specifications

= investment data, cost, hbuildines,; machines

b

aeturing requirements, skill~and trainingy

i3 = RERCA

¥

ct
3
o)

2Iant lavout, terial procduction:facilities.

v

Pinally, it is

and ‘desicsn system shou

,A
S5
}_!
ct
o
;
9

- gl units of S &
- regional and internat

~ small units in productio

The establishment

design is suggested for LD ééﬁﬁihe




A training scheme is also su

capable staff wifhin,fhé*éyStém;

5.2 Consultancy Services Systenm

Consultancy is an advice ser
knowledre, know-how, ap

experience, and experimental

individu

£

1 organisation or gover
use it to help them to carry out their work and achieve

their coals.

:}

e need Tor consultancy services has appeared in the

industrialised countries after the second World War as

O
p]
®
n
o
f....J
ch
O
}M
ct
oy
@)
]
0]
C

uirements of the modern age which

can-be cescribedias follovws = + 5 2

~ 'high economic development

- accelera

These Tegtures regui
~"modern direction oFf

- high technical and te

\Theﬂaﬁévéﬁfea%ﬁs ”

appearance of industria;




objectives,

Through the past two cecades a variety of individuals,
offices and organisations have emerged to produce and
provide consultancy services to the users, particularly
incustrialists who have been the greatest need of
consultancy services, What is more, the consultancy
services have become a commodity in the world markez
surplied and demanded by different Zroups and agencies

throughout the world.

Recently, LDC's have realised the need for consultancy

e

services to speed their economic srowth. Thercfore,

h

LU ~

this sort of commodity from the

boda

thev started to demanc

o

resources abroad. Usually, the demand for the

consultency services by develoving countries is

&

essociated with planning of economic and industrial
projects that need to be established. In other words,
the consultancy services are demanded within contractual
agreements which indicate that the donor of technology
should supply the necessary consultancy to the
recipient resarding technical and economical services,
desisn and engineering, production, and maintenance.

These sort of services are usually costly and associated

with restricted conditions.

The time has come for LDC's to look at consultancy

services as a productive element,not an unfair process
as it has been before. Therefore, it is necessary to
establish a consultancy system that is able to produce
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anc provide required sService
industrial organisations at national and

levels.

he structure of the

services contains the following

=

. Projects : each demand for cbngpltanpy services

will be classified into project number for i@entification\\

PUTRO

N

es, as meny different recuests from various sources

in the country come into the system. -

N
w
(0]
-
H
o)
(@]
n
ip]
O]

fers to the requests sources, i.e,

jr
3

o8
e

vhich ividuals and organisations the demands come

‘demand for consultancy

agricultural, soecizl, t

4, Areas : indicates




Fal s o . .
trom cliierent sources in the country. These sources

are @

planning organisations of the economic and industrial

projects

ct

- scientific and technological orgzanisations

- individuals at public level (students and professionals)
These sources are regarded as imputs for consultancty

s¥stenm. AT the present time, ceveloping countries need

economic and industrial projects, s the most sensitive
field wvithin the whole econonic develonment. Therefore,

the consultancy srysten should pey more attention to this

o . : >

Aeld and provice efficient services throughout the life

[97]
[©)

of the project from the beginning as an idea until

Lizy
-

ion. ther sources <c¢ reguire consultancy

services but in low demand ancd have less priority at the
nresent time, but in the long term the demand of these

sources will be increased and will have the same degree

@]
.

importance due to the close links between them in

economic developrnent.

In the lizht of the importance of proper planning and
establishment of the economic and industrial projects
to the economies of developing countries, the following

demonstrates the duty of the consultancy system towards

this field.

The duty of the system is constituted in a chain of
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completion.

The consideration will include the following f

at different stages - (

Stage 1 ¢ Preliminary Study and Research

This function wlll nalyse the ide a of tne DPODOseC

proiect (Fre—wnveqtﬁe t) and '11l 1ncluo° 1ts economlcal

and tech“iCal regui rerents, such 2s human resouroes,

3

energv, . supply and demand, cost, location and natural

resources. The purpose of this studyv is to determine
whether or not the idea of establishment (1nvesbmenb)

the project will be economically ”he

other purpose: will show th@;typa;qf/QQQSultgnCyisgrvices

how thexy

vihere and

1Lis'functionvindicatbr
areas or the’pyojécﬁ?
skills, process/produ
facilities. The purpQS
the rellabllltvyof the progq

technologlcally

Stage 3 : Construction and B



T .
his function deals with analysis of the construction

and building

Q

areas, including materials

~
J

s construction
machines and equipment, maps and drawings, workshop

T + T 3 5

layout, machine layout, harcdware technologzy, and other
requirements. The system will look into these areas

and orovide the necessarv help and acdvice,

Stage 4 : Implementation and Control

This function will consider the areas that arise after

ct

the nroject has been established including management,

traini

3

¢ and skills, procuction planning, maintenance,

production cuantity and cuelity, oudget and finance,
marketing, business Iforecasting, vorking conditions and
incdustrial relations. The system will look into <tThese

N

reas and ensure the provision of necessary services.

-
(o2 e

H.2.3 onsultancy Service, Suf r Resour S !

5.2.3 C 1t v S , Supply Resources and
Techniques

Af+ter the fields and areas have been defined and

cl ified, i.e. the type and nature of the consultancy

W)

S

n

-

service needed has been determined, the next step is to
define the supply (suppliers) and supply methods to
provide the consultancy services wherever they are
needed.  Consultancy svstem should make every effort
‘to produce locally the services needed and also make
effective communications and relationships with the

: _ : . . . y
consultancy organisations abroad. This will enable
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e svetam ra lemmen 4 s -
the system to know the specialisations of each bodvy
abroad and will help to ask Crecisely for a certain piece
Pal
; s
01 consultance from a certain Organisation to satisfy the

certain need of the countryv.

Consultancy services however can be nrovided in
cifferent wavs, such as marike=< survey, technical reports,
experimental work, model, prototype, nilot project,
feasibility studv, and visits. The application of
these techniques usually dewnends on the tyoe, nature

and objectives of the consultancy services. Fig. 9

= ot
sysTem

shows the whole process of consultancy

and supnlv.

n
€3]
=
3
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ct
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The scientific and technolozical revolution has been

I
¢

assocliated with what is called "Information EZxplosion'
needed by people who are working in different kinds of
"economic activities, such as scientists, technologists,

economists, researchers, and other specialists,

During the last two decades a variety of international
information centres and organisations have been
established, especially in the industrialised world.
These bodies have specialised in producing certain
knowledge and know-how information and make it
available for the users as a commodity in the world
market. The area of specialisation has become known

as "Information Science' which has its own principles,
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objectives and has adopted a proper methocology of

athering and disseminating information throughout the

iQ

viorlad.

fecently, this commodity "Information" has become very

-t

important for the interest of the economic development

0N

of ceveloping countries., The need for scientific and

technolo~ical information increase

¢

vear alfter vear for

th

D

people who are involved in the areas of research

)

nd development, science, technology, industrial,

social and others,

AT the present time, developing countries are satisfying
their need for information from the industrialised

countries and throuzh the contractual asreements of
technclocy transfer, where the contractor provides

2 - o~
3 £

limited information for particular areas of manufacturing

s

. conditi

O
)
0]

)]
O

facilities with hish cost and restrict
Re~rettably researchers in developing countries spend
most of their time looking for the sources of

information rather than doing real research anc often

do not know what kind of information they need for their

research.

Therefore, the time has cone for less-developeca countries
+to establish a communication and information system in
order td produce and supply updated and relevant
information to various manufacturing organisations and
others. at national level in these countries. The

system would undertake the responsipility of planning
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and organising the inflow a
and industrial information throuzho
This can be done by bringing the regui

industrial projects that are planned b

tothe attention of

vant information.

598% Tasks of Information System

The tasks of the information svstem can be accompiisheé

owing stages ¢ (18,19)

=

ol

Hh

at the

]

@9
e

ct
o
o]
@]

1 : Definition of the 1local need of information.

o

my

This “taks can be carried out by

ousily ¢t

a.  Analysing continu

economic and i

b, Analvsing the nee

organisations in the cou

c. Conducting surveys .

the need\of the masses orf t©

information.




e. Haking forecasts for t

technological information trends

in the future on the baSiS\Of\the:ppesentxaipectidnudH

the economy and the foreseeable chances

and aproad.

The above analysis can be zchieved

questionnaires, survey}visité,/andrrégenghlféf*fhg;J

people and organisations concerned.

5

classification accorgding to a”e;feGUéétiéﬁicand

qualification and professional level will be needed

for the purposes of accuracy.
Stage 2+ Collection of information.

In this:stage the svstem
scientifie and industrial in

sources to satisfy the needs vl

a. Information svste
information reauirec
satisfiecd by import ir

the users.

effective relationships

G InformatiOn“agenci”§75hdﬁiﬁﬁﬁézééfébiiéhéd both




nationally and international:

collection and sifting of information

ad. Progress, or lack of

nitored

and evaluated.,
Stage 3 : Classification o

The collected information from ?ifférént‘sdurces~ﬁeQUire

analysis and ne scientific anc

industrial informetion is given in the form of

certificates. . TFach

categories of idnformation. .. Therefore, it is the task

of this swstem to analyse and .classify the.ingredients

of .each group according to .- ...

- .sources ol information.— ioga;,;fe?ionglx’

national
- type of information -
fprqf¢$§gd,é;
information
- cost of iniormation

- media - journals, boc

documents, prototype,
— nature of information -
performance, Qbsolescenee,

- users

information -
engineers, managers, people

economy , ,stuad,en;t,s: ) techni lan



Stage 4 : Documentation of i

This task can be carried out by storing and documenting

the analysed information in carriers,,files;emiCrofilm,

magnetic tape, computer o

is way the

display and retrieval of the information will be

possible and effectivedwheneyefgitfgilyi,”;

future.

Stage 5 ¢ Dissemination of information.
The purpose of this task is-to make;th@asoientific and
industrial information which hag~beenscollected,
analysedand storedy;-available to the users at
different levels of the country. The other purpose
is to show how to: disseminate and exploit information

.

effectively amongst the nation.

-+ status report
-wstatistical survey
—-«films and cameras
- radio programmes.
-slide projectors
f\semiﬁéfsj\ .
~ courses

— television programmes




The use of one or more of th

definitely depend on the nature and content o

information required.

5.3.2 How the information system operates.

Information syster should operate in two dimensions :

1. To satisfy the demands which come from individuals,

n the country.

[add

groups and organisations

2. To supply the necessary information and make it
availaeble without previous demands, especially for the
governmental -departments.

Viherever the demands emerge from, information system.

should act and operate as follows :

or code*ié#&
advent date.

- defining sources,
units and organisations

— classifying into di

social, agricultural, etc.

— defining sub-di the ancas thor

For example,

'eachfsectob”(dﬂyﬂ

classified and defined as follows



1., Industrial Sector :

T

2% rATHAGSErUATIEIe1as are .

I/F Food industry
I/E Electrical

/2 Plastic

I/M Engineering ' e

T/T  Timber = 5
sk ishoes

TR Drinl

L A g The e Tegival

T/ wilechanical ™2 ial By w0 oTesly vew fien
/0 il i miEELy He
I/R Matural resources

and 50 on.

3 walndhstrial areas in eac

For instan

include :

Product

1/E-Q Manufactur

FiEse
eT/E-D
T/E-W

and so on.



i SO £ i T e .
This sort of classification and definition can be used

for other sectors in the same manner. The purpose is

to help the users by providing them with specific

inrormartion and also make it easy and possible to be
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Pesearch and development is a hizh level activity of
work showing the society's understanding, talent and

aghsorbtion 0L the present and future dimensions of

A}

econonic, social, and technolozical phenomena, and also
shows the will and capzbility to create new knowledze

and concevts and develon the existing ones.

Industrialised countries under many circumstances have
real values of R & D which have been applied

s

to many aspects of their economy; procduction, education,
vork svstem, space, military, chemical, pharmacy, etc.

‘The successful implementation of R & D results in these

H

fields has enhanced and encouraged governments,
industrial orzanisations, and social organisations at
nublic and private level to go ahead with this process.
For this reason, industrialised countries have come tO

snend between 2% and 4% of CHP on R & DI yearly.

R & D in less—developed countries is a new field of

economic activity; so far it has not been put into

s
efficient operation in the same manner as in industrial-

ised countries. Developing countries, in fact, have not
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yvet carried out R & D create
resources, . On the contrary, R
in.a;naive.manner by imitating the same activities

industrialised countries in order

results.. . Most of R & D activities in LDC!Siaré
focused on academic sciences: corrle fout bJ thef

universities and collezes, while/teéhnological/devélop—

ment research is. being neglec

o the lack of

local.resources to.produce and‘téehnical

Know-hou, .. This also is cdue. to the nafurérof tééhnology
transfer process which operates in a way that does not
mnotivate and encourage indigenous resources to prectice
this sort of research properly. .. As a result, most
LDC's have become dependent upon incdustrialised world

and this-has. led. to.a. distrust of the capabilities of

cl
D
¢}

omestic human resources to produce useful knowledge

and knovi—how.. to Ttheir eoono.g

The time has
R & D as a
conseguently for

other words, the time
R & D activities at
nrocductive proeess tow

the- LDCYs. economy.

Research and ‘development can be ¢

main categories : (20,2



1. Basic research : work

understanding_im_a specifiq¢area,;i.e

seeking out uncertainties in order to produce new ideas

2

and concepts. This procesg/gan,gefgap" - out by the

following procedures :

i}

a. Idea imagination

i
i

b. Collection of some facts relevant to the idea

C. Review and preliminary analy

d. Application of experience

e, -Development and. conclusion

Basic. research is characterisec as follows .:

Q)
I~
<)

has a -hizh coest - - o i T

]

ol Lo

(L

tennre

j

uces intangible results
Cie It .is carried out rmostlv by covernment cdej

~

d. It dis:difficult #onp it'tézkw

2.

()

xploration of an i

applied research is the i
discovery and the generation
prototyﬁe . 1aracterised as
follows :

a2l organisations
& - ofee



b, It has lower cost than‘bés

c. It is followed by a feasibility‘Std&y‘bf he
intended application of basic research
a. It reguires proper linksand’cbgopépétion:wiih~the

production system

It can be planned and orsanised

i

I

I It is usually specific, through basic research.

3. Technological development research : work
directed to the exploration of the results of research
technical and technological improve=
ment converted into a financially viable proposition. In
other wordcs, 1t is a process 0I creating or improving
production methodology. This research is characterised

as follows: :

is more predictable

o

)

- produet area
- manufacturing process

“v-5SéTViEéS'and\manufaetu7’ acilities

- organisational%and>m/nage@;

2 marketing;ifil7




S.4.20 How R & D System operate

R e UMY

The main objective of R & D systen is to meet the

requirements: of the national development b
these reguirements to the attention o

are working in R & D operations.

requiressanalvsing the inpu

> & 1N

ts of the economical and

industrial projects which are planned by

overnment

departments:(

e

lanning Board) and that need to be estabo

3Q

lished: in the country.

The system will proceed by the following approach

(Fig.11) | o rAds 8 procednred

5N
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the inputs (reguests)

into thesresearch pro

0]

C

S

i,
ct
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i.e. each recuest (input)

and

sed

received by.the systen should be analy

classified into relevant

-~ applied

- development research

2. Analvsis and class
research areas : i.e. each p

and defined into the area‘it bé*”

~-industrial
- agricultural areas

-~ education areas




- Transport aress

- 0il areas, etc.

3. Analyvsis and definition of the~areas;i%to researcb

activities v ice, each deflnea area should be analvsed

to find its relevant ac+1v1bles.‘,,Fdr nstance

industrial areas 1nc11deKvafiéﬁL,éEtivities

process/product, maintenance, menufacturing echniques,
skills and resources, production facilities,irawa

materials, etc,

The analysis and classification of the recuests (inputs)
received by the system accordinz to the procedures

a

mentioned will make the svstem capable to explore :

.

n

~ tyvpe of R & D recquired
- where abouts R & D 1eeded

- how can"R" & D be p

It is obvious that
technical know=how
organisations with
country. Thereforn

should be made available to

are required. There are varilb

used fo'éuﬁbly P & B

oérvices

-~ feasibility studie



- patents

- licences
- certificates and\décﬂménté:\
- reports | ’

- survey znalvsis

The use of one or mdr,ﬂ*
very much upon the

service.

R & D should be 2 continual p:
the results at anv

country. Thercifore,

- skilled manpover
- buildings and»construétibn
- machineé and éﬁu;mmemp

- tools andfinétrumenfs

—-slahoratories

[
3

aw materials
- finance

- information and connect

Finally, eILectlve oo—oper/

with R & D' o.rgani\sati;é-?'

ply upd ted SClentlLlC results.

to -produce and SUD
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Conclusion

The foregoing systems (bOdieS),wﬁich ré”prdpoééd

this chapter (engineering ana design, consultance,

information, and research and d

established,
countries. /;éie?
,éepé}%méﬁts,
/ Thev/ 4‘ 4alway S
showiithe diversity;in3mathods/andfbbjé§tivés and also

show the 'absence of co-ordination among them that result

in poor results towards development.

The author would like to see these systems (bodies)

affiliated to the "ilinistry of Technology'" which is

needed:to be
Mindistrywvill

major roles towards

recuirements for the nat

the propoced economic a




CHAPTER 6

Technology Transfer (IT) Infrastructure of S & T Planning

6.1 Technology Transféhi

6.1.1 History of Tééhﬁb;ogicéliﬂéﬁélopﬁeﬁﬁ

The hlStOPJ of ‘mankind has shown remarkable cnanges in

the oevelopment of science and techn logy whlch took

place at various stages, which were :

1. The beginning of “c1v1llsat10n" when farmlng

replaced hunting.

2. The growth of science and teéhnology in the great

empires Babylon, Egvpt, Greece and

3. The Renalss

letters and arts of the

Keplar, Galileo, Newton

tremendous impact in E

4, The engine of indust

2.

mechanisation and‘factQPY;

5. The Industrlal Revolutlon whlch Introduced s

i’releefficityVil mass productl”’ ) anlllne dyes

iv) the electronic age.



6. The development in social and economic philosophy

in response to the above by Marx, Engels and Stewart

1111 in the 19th century.

In some respects West Europe and North America started
their technological development at about the same time
(23), (Fig. 13). The major developments had been

achieved between 1818 and 1900 (Fig. 14)

5.1.2 Nature of Technological Development in Europe

Technology transfer in Europe has special features due to

the manner in which it was createc, developed anc

diffused across national borders. The advancement of
technology development passes through a seguence of

stages as detailed below (24,25).

1. Pre-invention stage : This stage considers the
current status of the society regarding arts, sciences,
social values, economic and cultural values, production
techniques and skills and knowledge. People in this
stage work, interact, and think about principles,
reguirements and objectives of their own national
environment. As a result, thinking elite will appear

and exercise their own ways to tackle certain problems

which eventually lead to invention.

2. Invention stage : The "thinking elite" of the

previous stage. will analyse and research the defined

problem until they discover possible solutions. More

75




research and analysis may lead to a scientific invention.

3. Innovation stage : The scientific invention of the
previous stage will be applied in practice. The first
application and utilisation is required to show the

reliability of the scientific invention for satisfying
commercial demands. This stage, however, takes a long

time and is subject to failure.

4, Diffusion stage : When the invention has proved to
be technologically feasible and commercially viable, it

will become available for widespread adoption.

5. After stage 4 we will be in a new situation with
new arts, new production techniques, new science ana
new social and economic values. Soon, the situation
will again be similar to the first one (pre-investment

stage) and so the cycle repeats (Fig. 15).

These were the logical procedures of technological
development in Europe. However, one can notice that
the time interval between discovery, adoption, and
diffusion was very long. For instance, Watt invented
his steam engine in 1776 but it did not begin to play an
important part in powering the British economy until the
1830's. (Fig. 16) shows the time interval between
discovery and diffusion for some inventions in Europe.
In actual fact, this time interval had remarkable
benefits enabling people to become familiar with and
grow and develop side by side with the development of
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science and technology. At the same time, this gave the

governments time for useful development and planning
regarding training programmes, ecducation, legislative
steps, administrative steps and other working conditions.
In other words, the change occurred in harmony with
society's values and attitudes by creating the willing—~
ness and receptiveness to absorb technological changes

to achieve full utilisation of human resources and

increase the rate of the economic growth.

[9)]

.1.3 Nature of Technology Transfer in Europe.

O/

There are a number of factors that played an important

part towards technology transfer between countries in

Europe and America. These factors are :
1. The nature of the sequence of technological
development itself, (Fig. 15). The seguence shown is

the systematic approach to technological development
from invention and innovation to diffusion and the

process can and does take place across national borders.

2. Countries in Europe had their own organised basic

research and development with associated technological

N

development.

3. These countries have the main factors of production

such as land, capital, labour and markets. Therefore

technology transfer became essential for competitive

production so it is sold and bought in the world market
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among European countries an

a. In the form of’¢;
b. In the form of
c. In the form of tegﬁQiga};;iéggﬂng:

commerical_informatiqg‘;hé&;;ﬁ;@?@@?a’fQ?aigégétrial

projects, like e

~ feasibility studies

~ engineering and design .-
- plan construction..

- training

- marketing

- patent and licence agreem

To sum

‘moving
- technology

The total system includes
,creg;ipn,$andgr_§e%?cfg;v
effect i tha
'coﬁtinﬁous\cycle’0£,devel

body where technology ﬁsgtlve v




6.1.4 Japan Experience with Technology Transfer.

Japan has a long history of successfully importing
foreign-made technologies and adapting them to its
particular needs. The transfer of technology occurred
by the cecision to modernise Japan which was made by

the IMeiji Restoration 1868-1213, This decision was
accompanied by a deliberate government policy of
importing foreign science and technology. The policy
started by inviting foreign experts to Japan and sending

students abroad. Those experts were : (26)

- Englishmen employed to design and construct

railwvays, telephone systems and organise the

navyv.

~ French invited to teach law and military

strategy

- Americans who established postal systems and

agriculture

- Cermans invited to teach medicine and train

medical officers.

After this initial impetus the Japanese government
changed its policy and left the private sector to carry
out the tasks of importing technologies into industry.
In the period following the second World War, the

yed an important role in the importation
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of foreign-made technology’ éﬁhology

in Japan occurred in three way

1. Imported technology in;thgffobﬁjéffﬁééhinery
2. Imported technology in the form of licencing

agreements
3.  Imported technology in t

investment.

During the period after the second WQfld War, Japan
started to buy foreign technology ahd”makeﬁreiatiVély:
cheap and often shoddy Japanese goods.  The Toyota
Automatic Loom was an example of Jaﬁanésextechﬁology

which was exported to the United -Kingdom. -

In the 1950's there were greater efforts by some

Japanese industrial firms to set uj

and development laboratorie
'To sum up,ch\&iyéane
in making the breaktﬁﬁduo
The role was to plan
1. Acquiring foreign te
2. Establishing new
3. Providing substantial

training systems

5.  Encouraging privat gheir pant dp




technology transfer

6. Inviting different sciéntiStS,

take part in the develqpmént'/

Therefore, Japanese e perlence 1n technolog tféﬁSTér is

successiul and very rare.,,—HQwever; 1t 1s very dlfflcult

to repeat it in any ‘I he developlng countrles at the

present. time, because -

2. %wThére\i§ QQMgay that devéloﬁing countries
\hwill,find the same ;gppqrtitbat Japan had
from industrialised countries, as the
support for Japan was &ue_to military
presence and obkjectives

b. Most developing countries refuse to be

~

6.2 Technology Transi

a 4have been,

These models are :



6.2.1 Technology Transfer lModel : by Jan Auerhan (27,28)

Auerhan has classified technological advancement

according to its historical development. He stated

eleven stages; these are

0 Manual labour

1 IHMuscle powered tools

2 Tools driven with non-muscle power

3 Non-automatic machines

4 Semi-automatic machines

5 Semi-automatic machines linked together by automatic
transfer devices

5 Automatic machines performing a fixed cvcle of
operations

7  Automatic machines ecuipped with automatic measuring
devices

8 Automatic machines eguipped with feedback control
system

‘9 Automatic machines equipped with automatic recording
of characteristics of the process

10 Automatic machines where the programnes for the
operation of feedback devices is worked out
automatically by the control system (adaptive control
system, optimum control system, self-organising system
etc.)

11 Automatic machines integrating process control and
business data processing 1in one single control system.

In the light of these technological development stages,
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Auerhan has defined the network of skill levels that are

required to suit each stage.

is in Fig. 1

this analysi

'y
}_J.
i

7u

s).

The network of skill level

(Stages 0, 1 and 2 have been omitted for

., 17, Auerhan's skills network.

Skill levels

Stazes o

1y

technological development

3 4 &) 6 7 e 9 10 11
Unskilled 15%| 7%| = - - - - - -
Semi skilled |20%|65%|57%|38%111%| 3%| - - -
Skilled B0O%% | 20% | 335|455 |60% | 554140551 21% -
Secondary , :

- 8 4% | G55 S £ed 21 oLl 40% il 804
education ‘\).\_,,— 8/. 125,/“ dl,ﬂ 30/0 ‘40/4 50,3 oUy0 .
niversity
T 19511501 2% 45 7% o o4 255 <
ciucation c4 ; 7651106 117%125% | 34%
Acdvanced

universizty
dezrees

100%

1002510 0P8} 10054 10085 1007

N

100% (10051 00%

ilow, 1if in a certain countryvy,

and none

of

of

of

Total 100%

the

the

the

the

the

the

total workforce
total workforce
total workforce

total workforce

total workforce

for instance :

are unskilled
are semi-skilled
are skilled

have secondary educa-
tion

have university educa-
tion

workforce have higher education.
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This means, according to Auerhan's theory, that this
country is in stage 4. Therefore, this country should
transfer semi-automatic machines as the only technology
to suit its environment and conditions. To transfer
more advanced technology than stage 4, say stage 5, will
create cdifficulties as the local capacity is not able to

a2bsorb it and employ it in their environment.

Application of Auerhan's Model to Iragi environment.

In an attempt to apply Auerhan's theory to Iragi

environment, the author analysed the network of skills

ct

hat are required according to the National Development

Plan of 1976-80 (28) as in Fig. 18.

Fig. 18 Skills network required in Irag for the
period 1976-80

1976 1977 1978 1979 1980
Skills levels
% % % % %
Unskilled 17.06 4 8 4 -
Semi skilled 35.7 38,76 |44.76 48,76 52
Skilled 34,1 34,5 34 33.5 33
Secondary
education 4,14 5.29 6.24 7.74 10
University
education 8.94 7.45 7 6 5
Total 100 100 100 100 100

Now, looking at the network of skills reguired for 1980,

which are :
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- Nil non—skiiled'
- 52% semi skilled
- 33% skilled

-~ 10% séCondary'educationﬁi;;

- 5% university education

100% Total

In comparison these -figures with Auerhan'sfmodei/of

stage 5, which

_ Nil non skilled |

- 57% éemi skilléd\

- 53% skilled

- 8% secondary educatioﬂ ) )
- 2% university édﬁcafion |

it can be seen tha

technological developm

+the "semi-zautomatic machine




1. The stages of technological development are well
defined

2. The need for skilled workers increases according

to the degree of the technological development, which is
very natural phenomena.

3. Logically, the transferred technology will find a
suitable environment whereby the technology can be
adopted and operated.

a, Disruption, cheaos, waste and weakness of the
material and non-material resources which are usually
associated with foreign-made technology can be avoided
in advance to a reasonable degree

5. Finally, this model emphasises that local capacity
should be developed first and only the type of
technology to be imported should be cetermined.

[PV

Disadvantages of Auerhan's model

1. The structure of network of skills required for
‘each stage is, in fact, hard to predict precisely, -as
the author believes that there will pe need for unskilled
and semi-skilled even with high level of technological
development. The demand for those people will increase
to support the productive workers and development staff,

The model, in fact, shows that the need for these groups

of workers will be diminished.

2. In practice, this model leaves developing countries

very far behind developed ones regarding science and

technology. In other words, it allows industrialised

nations to get the benefit of the modern science and
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technology and deprives developing nations from this

right.

3. It is very obvious that developing countries need

~

badly foreign-made technology in order to develop their

OwWIl resources. Now, if this need is being satisfied by
old and stock technologies which have been designecd vears
ago, this indicates that developed countries will remain

at the tTop anc the gap with developing countries will

always be wide,

This is to say that we Jjust deprive poor nations of
the future opportunity to catch up industrialised
nations even relatively. Therefore, the author
believes that this model will not remedy the present
situation of developing countries. Cn the contrary,
it will make the poor poorer and the rich richer. It

also creates unequal relationships between the two

groups of nations.

There are, in fact, two important points to be
mentioned. First, human resources naturally can be
developed wherever they are. Second, developing
countries have got the choice between technologies
available in the world market. Therefore, they must
transfer various technologies, even the advanced ones
in order to speed up the development of their economy.
Developed nations, however, did not have this choice
when they started their development. Developing
countries must not wait until they build up their local

resources in order to import certain technology. They
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should . carry out both pro;egge
import advanced technology in tﬁé‘fié/
create-and develop human resouroes to operafé’thls\
technology simultaneously. It seems a- hard tan wlth

some waste;. .- however, 1t shoula be done:

the long run the civi;;sgpiqn4a

spread. all over the natiogs’of; he earth

be. balance and eguity.

Finally, the possibility of successful application of
Auerhan's model can occur if there is limit and end for

technologicalrevolution where developed countries cannot

go any further. In this way,. developing countries
will eventually catch up. This possibility, however,

is low. as science and ftechnology have no end.

Samuel N

6.2.2 Technology Transfer Model by Bar~-Zakay(29)

This model (Fig

‘direction of thi

1. Search stage

2. Adaptation‘stag%

3. Implementétigniéta e
4. Maintenance Stage;

thg\dqnor\and



1. Technological forecésfi
2% Long-range planning

3. Project-related intelligence

The probability of SUCC€S$fo?any4ﬁ€vaology bransfer

projectiwould increase 1f the eenor and the re01p1ent

were  to perform the activities orrsatisfy,the;require—
ments outlined above and belowrthe horizental5eeﬁ%ral
line. In all .cases, however;exhe”aekiyitieeeiieted

in® the model are taking place, consciously or not,
though  obwviously the more aware the donor and
recipient are of these activities the better the chances

for the success:of the project.

Comments

Basically, the nature of ﬁE ‘technoleév transfer reoulres

effective co-operation and;}ofh'a: /L ,Ten the donor

and the recipient oy, as the only
concerned in loss and profit
jobs ‘and the responsibil

undertake through the

transfer project. ;iéfet\e
logically and theoreﬁ%pi
recipient to tackle an
nology transfer project and,

outline. of a theoreblcal solutlon o

technology transfer between the t



towthe environment of deVelog

attitude of the donor towards the re

speaking this model assumes a great deal of\bo—obéfétfdﬁ M
and responsibility between the parties but this dégree of

responsibility and co-operation ‘Laf”

part

donor, cannot be achieved at the presenf %imé/dﬁé}fofthe

following:

14 Unegual relationships between developed and
developing countries regarding many aspects of life

espe01ally sclence and technology.
2 The: recipient -does not have the same capability
as the donor in terms of material and non material

resources.

3. The donor does not design and produce the

successfully

appropriate technology which can?/

to the re¢ipientﬁé

4, The donor does not ¢V’ arn about

the conditions of develop

5. The donor is alﬁay/

position by imposing restri

The model,'ln fact 1s premature for developlng countrles

on the onexhand;\'nd on the other it is similar to the

previous one in principle

developing countries shoul ve a certain period to



create and develop their ﬁéte

capabilities first and thenvalléw‘fheh /é4‘

absorb foreign-made technology.

6.2.3 Technology TranSfEF’MOdél,;,byﬂJaﬁ‘Kméntég(3o)

In this model Kmenta/is/tryigg»totéékle:teéﬁﬁéldg§ :
transfer between developed and/developiﬁgidéﬁﬁffi;s¥by
defining the gap among these two parties. ~The gap
indicates the differences between the two groups of
countries in terms of science, technology, eccnomic and
social values. The gap in this model is defined by the

following equation :

where :

B, refers to fﬂé\’ \jpe_bﬁéipgy‘ln

at time, (backward count
[V

A, refers to the levéi

at time . (advanc

L, refers tovthevnumber

B lags béhiﬁd country A at



and equipment, resources avai

Each of the mentioned variables stand'for Z.

Therefore..: .

The +technological gap is therefore - -~ . ¥

Comments

1. The objective of this model in fact is to estimate
the technological gap between industrialised and less
industrialised countries by

among 'them in terms of 2 's.

countries. On that bg'/

place. Accordingls




continuous change as well as in developed countries

which, in the long run, will widen the gap between them.

3 Finally, this model is very similar to the previous
one, whereby all indicate that developing countries

should import and employ labour-intensive and obsolete

technologies, as the only ones to suit their environment.

Therefore, developing countries should overcome the
differences with developed countries (Lt) in order to

allow themselves to transfer advanced technology.

To sum up, the author believes that we should not
restrict developing countries to transfer certain types
of technology because 1f we do soO it will mean thet old
technologies are the only ones transferable to these
countries, due to the fact that these countries are
backward economically and socially. By doing so, we
deliberately try to deprive them from employing
advanced technology, and consequently lower their
economic development. Therefore, all the doors
should be opened for these countries to transfer what-
ever technologies (even advanced ones) which lead to
speeding up economic growth. The social problems

that are associated, however, can be solved by the
country itself and gradually. The planning therefore

becomes a major tool to overcome these problems. In

other words, the time has comeé for less-developed

countries to adopt and establish a system for planning,

organising, anhd controlling the inflow and outflow of

red for their development.
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.3 Technology Transfer ! Proposed System

This section will discuss a model for technology
transfer system as a major component for the planning

of science and technology in the developing countries.

The model is based on the fact that the donors of
technology.(industrialised countries) have failed to
propose a system whereby their technologies can be
employed and adapted to suit the local conditions of
developing countries. In other words, the donors have
failed to solve the problems that emerged from their
technologies when brought to use in developing countries.
On the contrary, the donors impose restricted terms and
conditions about the type, nature and cost of
technologies that developing countries need. As a
result, the final decision about technology transfer has

been left entirely in the hands of the donors.

The aim of the proposed system is tO encourage developing
countries to rely on themselves to tackle and solve the

problems of transferring foreign-made technology.
Therefore, a ''Central National Organisation for Tech-

nology Transfer and Development' must be set up to carry

out all the activities and tasks involved in technology

transfer, starting from planning until execution.

Accordingly, the proposed economic and industrial

projects, after being studied, planned and approved,

this organisation for implementation.
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As the technological £ th /Ilil be

defined, transferred and exeéﬁ%éﬁ’a national Jever.

5.3.1  Structure of Technology Transfer System

The structure of the proposed system contains the

following : (Fig 20)
1. Technology Transfer Council

This council is a top authority that is responsible for
the whole process of techrniology transfer in the country.

The major policies adopted by this council are :

a. Technology transfer policy : this policy indicates

SJ

the importance of foreign-made technology to speed up

the economic growth in the country
the country should open its

from different sources in the world

necessary so fﬁéfwfhé”éﬁﬁﬁﬁ
process of seeking fop;t 
changes in science and
get benefit of these chan
In this context, tﬁfifé’/p;O’
fields : .

i, Base teChﬁOngy;

i, Choice of technology

iiif“Tbéhﬁ&légy"transfé

ne suppliers



b. . -Adoption-policy : this pol
ingredients of the imported tectnologics and thein
elements which should bewanalyséd técﬁnicallyW%ﬁé\W\\
technologically. The purpQSQZQflﬁhLS;poliey i Eo
create understanding andiawapgness;about;;ﬁeigontent of

the imported teChnology7;QfQ¥§9réfQ’@aKezitéaéoptable .

national level, especially for the use?ﬁ-:f{?bis}is
important for maintenange,ang/fqg,gbe;pogs;gi;ity?of
split-up.of the oomponentg-qf;theJiechnqlégy;‘M,
Therefore, the imported techholggy,@pght To be carefully
considered.so that it will benefit the future expansion
of ~the development in the country.

The policy therefore will cover the Tfollowing =

i, Effects of technology on population

ii. Consideration of markets and demand

idde

ive

iv.
conside:

cenerat

C. Adaptation policy

necessity of modifyi

Conditiqns ©pd@Mi¢s¥Véréa~ 'V
,a

to encourage local reso

foreign-made technologie.



environment for it and make it operate effectively.

This 1s due to the fact that the technology has been
pasically designed to meet the conditions of the
original designer and most probably would not work
properly in another condition. Therefore, the
modification of both technology and local environment
has become vital for the recipient. In other words,
this policy places emphasis on domestic capability to

be more skilled, experienced and developed in order to
be able to get on well with absorbing and re-designing
imported technology. This can be done by analysing the
content of imported technologies and by classifying
their elements in order to see which ones can be
developed locally, what additional reaquirements are
needed, and which element should be imported Tfrom
abroad. In the long run, this policy will create the
necessary infrastructure (economically, technically and
technologically) for the future piece of technology thet

needs to be transferred from abroad.

d. Development policy : this policy indicates that
there should be a continuous pProcess of developing
existing technology by exercising research and
development ( Technological Development) regarding the
possibilities of new invention and innovation.

Technological development scheme, however, should be

set up te include the types of technologies that are

necessary to be developed to serve the basic industries.

For instance,  chemical and petrochemical industries are

important to be established in Iraqg at the present time.
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Technological developméﬁf)ééhéﬁé, ould pay

special attention to develop/thé téé,nQI6§{es,thaﬁ éremf”

required by these industries, and so on\for\enginEeriﬁg~

and mechanical industries,

This policy, however, will eover,the"follow15g7¥7’

i. Assessment of local capacity for imported
technology

ii. Development of imported technology
iii. Development of new technology (invention

5

and ‘innovation)

Finally, the technological council should be aware about

present economic development and its direction in the

Hh

uture, especially industrial development regarding

types and the priorities of

the countryv.

D, Technological Planning

This committee will be
controlling of the activ

functions of this commit

a. Defiﬁiﬁg bhe technologlcal inputs of phe techn@logy

Each demand: Dro'ecn) for technology“”

transfer project.

transfer comes to thiSfSY_

analysis of its teqﬁﬁo%ag‘



- .machines. and equipment;

- skills and expertise

— design and engineering

- construction énd building!
- production techniques

- information

- environment and resources. . . .

- .consultancy , S rrsad aiElvi 53
The definition. and analysis of,@b@ﬂabove inputs in fact
depends on the nature of the technology transfer projéct
anc .the type of industries to be established. Therefore
these inputs might be all needed for the project or

1

some of them only might be reguired.

D. Defining technological fields : the inputs to the

technology transfer project should,also;be'Qeiined and

analysed according Each

will tackle a wide

are

~ nature and shapeédf
- specification an@éé*
- resources require
- technology forecasf
—’technology.assessmenf‘

- research and_develdpmgnt\_‘

The definition of these ke the Job easy

;oéﬁﬁle/of this

for the executive C«




committee will be aware abou ecﬁ‘  '
2 o S ne bjective

of their work.

sctivities required for technology transfer project.

The implementation of these activities,réauifesfa/*
series of technological programmes to be developed and

brought to a successful conclusion.
These programmes are @

a. Lcononic  technology programme - this programme

analyses the econonic inputs of the technology transfer

project which dnclude

i. location

ii. . construct



iv. training technigues

V. ‘supporting faéilii‘

c. Haterial technology programme : to consider one
i : -

of the major inputs of technology transfer préjeé%, which

is the raw materials required. The programme tackles

this input as follows :

i. supply and demand

ii. local raw materials available

iii.specification and quality of raw materiais

iv. sources of raw materials and semi-finished
product abroad

v. development of imported material

vi. information and communication

vii.cost and reliability

. ion machines
Vi . -




and material

vii. procedures fofylns%élling,p/antténd

"services

viii.local capability for construction and

building.

-
i

e. Manufacturing technology progremme : this
programme considers the manufacturing inputs of the

technology transfer project, which include :

1. Process programme which covers :

i, design and development of the
production process

ii. 1life cvcle of processes
"iii. process layout
iv. engineering and consultance
V. . supporting

2. Produc




prodg@tzdhj

ii, semi-automatic

methods
iii. skills and knowl -

iv, batch and massjproduction

i. type and number of machines.

ii. procedures for maintenance

iii. ~supply and contract

iv, consultance and information

V. plan layout
vi. cost and standardisation
vii. machine tools design

5. Organisational programme, covers :




T. T

i. communication and relations

ii. contract and supply
iii. formate tenders |
iv. transfer éééné’”
V. registration and documentation:

vi. patents and 1icencés

vii. negotiation and contractual agreement
viii.choice of technology

and evaluation

i

ix. testin:

x. controlling and monitoring procedures
5.3.2 How Technology Transfer System operates

Tt has been stated that the proposed economic and

Planning Board should go to ti

tion for execution.

committee defines the
committee carries out

through its programmes

be illustrated

‘The tasks of the system towards TIP

as follows :

,/neeéftechnology.




It is important that techno ted into‘
the right place under a suitable environment within the
technology transféf“pféjéeflﬁ \TherefsreQTfﬁéwgéy'eié; fuf

ments of the TTP should be*éﬁai§sgé as follows ;

a. Technological elements of the production process

of TTP.
This analysis will cover :

— basic elements : which indicate the direct production
activities regarding produéing/products by changing
the shape from raw material and semi-finished

product to finished product.

- secondary elements : which refers to the supporting

production activities recarding maintenance, transport,

storage, etc.

In other words, technolo
the real manufacturing
services required whic

product. This will

weaknesses in these acti

a need for new technolo

b. Technical and material elemer

process of TTP.

This analysis conce trat



workforce, material, and mééhiﬁeé't a
process of the TTP needs; /Tﬁeﬂwégknegsgg:d ééfigien¢ie§,g
can be found whether they lie in the WkafO?C@QQM7 £ff§
materials, or.-in thevmachingsvang?egp%pmgnt, Definiﬁg
these shortages will create the need of new technology

to be inserted to overcome the defigienciesgra, -

c. Economical and social elements.

This analysis of the economical and social elemeﬁts of
the production process of TTP will show the relation-
ships which may. result from the interaction :
material and machines. New technology for training
and rehabilitation might be4required to overcome the

deficiencies of the relationships.

- harmony

- balance

- continuity
- suitability
- utilisation degreé
- control |
- . wages

~-.relationships




- production cycle

This analysis ayaln mlght create a ne’eh for tecnnolovy

to overcome- the weakness in those plemencs.

According to what has”beén,meﬁﬁidﬁé . 1t 1s necessary

to regard.the DrOGuctlon orocess for each technoiog”
transfer project as ansinﬁegraﬁéd'systém”whidh‘
represents a complexity of elements and a group of

relationships within the elements.

2. Definition of the criteria for the choice of

technology-.

There are a number of criteriea +that should be taken
into account to choose the technology piece required

for the TTP, such as :

foliowing :

- objectives

- specifications
- local capabilit
- obsolescence and

- adoption and adaptatio

b, Technologvﬁco
another crlterlon to be

plece. The costT'



o Direct cost, covers:

- ‘payment for purchasing ahdﬁﬁglis

_patent and licence

- payment-for using know-how

- payment for trade marks

- payment for preliminary technical services

payment for machines and eguipment

ii. Indirect cost, covers

—over pricing

- interest for using know-how
-~ profits which should be paid to the donor of the

technology

--inflation

ii4 .Other costy=covers: :

- irregular transfer of: technology

delay in arrival of technolog

- unfair restricted conc
‘c. troAccessibility

criteria is very impo

consideration while:c’

- patent and\li¢ence

- technical servi
- sources of technology

— raw material




—-..cOSst

—..market

- development, improvement and changes of\tédhnéloéy
- standardisation:and Sp@ciﬂi@@iiénvg¢ ;

- trede names and marks

The information about the above fields is necessary to
help to take the right decision about the choice of

technology and the suppliers (donor of technology).

d. Time factor and execution process i the
implementation process, which comes after the decision
nas been taken as to- the type and supplier of the
technology, should be very well considered-in. order

to. avoid failure and also to achieve quick execution
of the project. The following therefore should be

taken into account before

the course of choosing the

— the recipient mu

contractor and his

- training scheme

resources

-~ local personnel shéui
_contractor

execution stage

nitor that the

ccording to the




contractual agreemenﬁipeg/

consultants! arrival and fix.

3. Organisation of the tééhﬁél&gyffféﬁsfer,

The execution of anv technology transfer project should

be followed by carrying out some organisa

regarding the contractual agreements between the

recipient and ‘the donor of the technology. = The TT

D

svstem therefore should carry out these tasks such

as

ct
)
(@)
E,
o)
H .
O
Q
’.—I
}_J c}
0]
¥l
Q
3
3
QO
ct
}J
e
oo}

in the future

- registering and cdocumenti

no

)

the.

contracts and agreements

_ takirng major part in

effective agreement O

2ac




- creating links with the s nological

organisation inside and outside

- ensuring closelinks with the objectives of the

national development plan.

6.3.3 Training Scheme for Technology Transfer Staff

The national syétem of/tgéhgogggyi
set up-a training scheme in order to- recruit its stafe
to do-the . job properly.  This scheme should be a
continuous process to include different levels Qf the

people who.are vorking in- the system. - The aim of the

R,

training programme is to create the capability

technically and technologically to carry out the tasks

of the system. The training scheme in this context

will incidude =

i. The nature

ii.
echnology,

negotiation and char pemsser, onc

contractual

iii.




iv.

possibly adopted by loc

done by creating full awarenes

about designing,

transferring and applying of these technologies
into the - domestic environmentf~3;Gonsequently, ﬁhe

maintenanceof these technologies will be possible

and effective.

The mocdification of technology, plaoihg emphasis on
the production of thé necessary infrastructures
that enable‘local resources to modify foreign-made
technology in order to meke it applicable in the
country. This might refer either to re-design
some elements of imported technology, develop some
aspects of local resources, Or carry out<both
simualtaneously.

Finally, the programme;édbemééShduié*paY“SpeCial

attention to developing

PEeoD le :who wor - the te chnol

particularly those who

neople are subjecte _of temptation

and-corruption du L vitg Ehe

- . ’ : e - A 7 " -, C :
nulti-national c e

3 e verybody
abroad. This ¥ Y

. o _should be
working in this sy ShQuld ”’

ebove all of any péfSQ o

reason, there must be a ver

those\who’uséﬁihéirfposi ion for achiewvir

benefits at the p



- 4 > >
The above tTraining programmes should be renewed and

Y 117 + - . .
developed from time to time according to the evolution

of science and technologyv in the world, and also

according to the dimension and objectives of the

national development in the country.

6.3.4 Conclusion and Advantages of the proposed

svstem S TT

O
}-

Tn most developing countries, the process of transferring
foreign-made technology is dealt with by various ;
organisations at different levels in the country. There

is no link betueen these organisations and also amongst

the activities they deal with. In other words, there

}e

is no integrated process Or svstem responsible at
national level to carry out the activities of technology

transfer that is required by the national development.

This work is an attempt to propose & system where

foreion-made technology can be transferred and applied

‘D

into the environment of jess—-developed countries. The
svstem requires 2 Central Organisation for Technology
Transfer and Development to be set up at national level.
This organisation will be responsible for carrving out
the activities of technology transfer starting from
planning, implementation, and controlling that

imported technologies require. The economic and

industrial projects that are approved by the Planning

Board come to this organisation (as technology transfer

project) for considering the execution process in terms

113



of technological inputs of each project that need to be

sferred from | 1diti
transt om abroad. In addition, the system

considers the local capability, in terms of adoption and
adaptation capacity, to take part with the execution of

th

o

M m 5
TTP. Therefore, the development of the domestic

e}
O

¢}

apability is one of the major tasks of the system.

Fach TTP received by the system will be analysed through
the planning. and executive committees affiliated to the

%

system. The aim of these committees is to discover the
areas within the TTP that need technology; conseguently
the *transferring and inserting of technology into these

areas is possible and effective.

The advantages of establishing a national system of
technologzy transfer include ¢

i. It chanzes the control process of technology
transfer from the hands of the multi-national companies
(donors) to the hands of national resources (recipients).
That is to say, 1t encourages domestic resources to carry
out the job and creates confidence in their capability.

oes on, local capacity will be created and the

As time

[53e]

job will be done normally. Therefore, and in the
author's opinion, it is Vvery necessary to break the huge
wall that was built by the monopolistic attitude of the
multi-national companies which always highlighted the
incapabiiity of domestic resources of developing

countries which destroys the confidence in their

potential capacity to carry out the job in this field.

This attitude towards developing countries has been
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deliberately established and over exaggerated for the
interest of the donors of technology through the past
tvwio decades. The most important task of less-~developed
countries in this decade is to break this false
psychological barrier and to show that they are able to
develor themselves economically, socially and

technologically.

ii. The pronosed system of technology transfer does not

impose strict conditions or deadlines about th

[

type of
technology that should be transferred. In other wordcs,
the svstem does not limit the economic and incdustrial

organisations to a certain level of technolozy. This
ontion will Dbe opened and cdepends on the technical and
technological analysis carried out by the committees of
this svstem. Accordingly, it might be attractive to
employv advancec technology for some projects, and not so
for others. It might be also that some areas of TTP
reguire sophisticated technology, while other areas
require less advanced technology, and others reguire

traditional ones. Therefore, the system is different

from other svstems of rechnology transfer mentioned in

this work.

iii. The proposed system coes not deny the mutual

co-operation with the donors of the technology on the

basis of mutual interests. However, it should show

the leading part of the recipient in independent

decision-making. This again depends on skills,

knowledge and experience of the recipient at the

negotiation table. 115
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CHAPTER .7

Social Infrastructures of S & T Planning

7.1 . -Background GPOWth=Qf;H@mansﬁesauroeéhingLDC'é«

Developing countries face different kinds of problems
that hinder the development of their human resources,

and consequently impede the advancement of 'science,

technology and the economic development as a whole.
iost of these problems have arisen from the historical
background of these soéiefies.c In other wofés; people
in less—developed countries have inherited various

cocial and cultural values which were created centuries

[

ago under different primitive soci
systems. These values, in fac
role in shaping the present str

The values include (31)

a. family relatiénsfén
b. tribal systemé?

C. religion ;

d. attitude to womeﬁ?

e. feg@alist;@:gystgmf‘“

£  ,coloniglfS$St@m \
authoritarian institu itical life |

h. illiteracy and educ:



ie. brain drain

It is necessary to mention that’ﬁhe”abovewvalﬁeé;wto

a large extent, are Sblll adhered to by peeble of the

most developing countrles at bhe Dresent tlme;/°

Appendix 1 shows in detail the social background of

7.2  Dimensions 6f\€hexbevelopmeh£

There are two basic dimensions for the development :

First : the economic dimension : indicates the
development of economic i
building up plante,,roadsz pover

stations, water suoply

Second : the social d
development of soci

colleges, univers:

training, etc.

It is\eémﬁeneéeneevthat‘theiw

e¢dev\lODment

operate 301ntly to a h;é?eycbﬁp}ehe5s_v

of the soeietyﬂ



Developed countries, in fact,

s + . .. . f
importance of the social development; unerefore, more

concern has been given to it, esoe01ally after the
1960"'s. Fig,., 21 shows the balance between economic

and social develoomcnts in Qeveloned countrles (32),

while developing countries have/gg fconcern

for the social development, which resulted in

disruption and confusion 1eaa1ng to iﬁpeding the
development as a whole. | Fig. 22 shows thé gép betveen
social and economic develdpméht’iﬁafheéé céuntries.

Tn other words, social infrastructures development
hasbbeen\and is still neglectéd’by fhe policy makers
in less-developed couhtries cdue to the under-
estimation of the importance of human resources
narticipation for the development.

Fig.

industrialised countries.

In Irag the gap between s

economic development

the National Investme

up by the governméﬁt,(F

Con51der1ng the allowances

ﬁthe 5001al i

this figure shov



development was much ieégxthgn s (33)

In actual fact, these plans diaﬁhot/showyﬁfoper
attention being paid to the social develcpEQRngyV%HéH\
government, and therefore the gap with economic |
development is increasing. Fig. 243§ﬁows‘the
ingredients and allocéti6ﬁsff0r?théféééialféhé?éConomic

developments, while Fig. 25 . shows the cap bet