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AN APPROACH TO THE METHODOLOGY OR ANALY$¥$ oF

OBSTACLES AND TNEIR REMEDIES IN TECANOLOGY TRANSFER
IN THE ARAB REGION

PART I, The Problematic

1.1 The Analytical Concept

At the United Nations Canferénce on Science and Technology for
Development, Vienna August 1979 a problem developed concerning the
setting up of some realistic goals and the cost of achieving them.
The draft plan of action and the expressions used had wide ranging
meanings and thus wide ranging impacts on countries whose circums-
tances, problems and needs differed to a great extent, There were
mainly two categories of nations in the debates; developed and deve-
loping. But the issues discussed could not have similar impacts on
Rcménia and Somalia for example although both were referred to as
developing countries within the grdup of 77. The geogrephical group-
ing did not simplify matters much either as countries like Nepal, India
and South Korea have different if not contradictory interests dealing
with issues related to TNCs, scientific research or information networks
etc, To clarify matters for rational identification of the most pPrese
ging problems and setting of’prid;ities and reslistic goals, such broad-
ly stated abﬁectivee'and ideas as strengthening of scientific and teche
nological capacities or information networks or the science and techno-
logy component of a project need‘tﬁ be further defined, Countries éf
the Arab region, for the purpose of anglyzing their scientific and
technalagicai reguirements can be divided into three categories reflect~
ing the availability of financial, natural and human reSOUrces,
As to strengthening the scientific and technological capacities,

it is necessary to examine the present capacities and how are
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they actually employed in the country'’s development process., Field
information is needed,; in order to establish a bench mark fbr present
capaeity status, shortcomings and what is being done for their develop-
ment. Evaluation is needed for wvhat amtﬁally goes on at the project
implementation level where technology choice, adaption, acquisition,
application and hopefully transfer is taking place. Science and teéh-
nology as components of the implementation programmes need to be facto-
rized into their primary elements for various fields of sectoral activi-
ties. TFor eéch element such as studies - design - supervision -
implementation ~ operation etc. and in each sector the obstacles which
contribute to capacity shortcomings are to be identified and a suitable

solution for each cobstacle as remedy nesd to be cousidered.

Concerning the issue of scientific and technological informatiom,
clear distinction is needed between proprietary information developed
and owned by private enterprises whether kept as industrial secrets or

mérely protected by patent laws on one hand snd non-proprietary informa-

tion publicly and freely disseminated such as design and construction
criteria for dams, highways, irrigation systems, land reclamation and

agricultural developmeht projects ete, on the cther.

Clear distinction is made between scientific undertakings ang

technological undertakings. In this regard it is worth n@tiﬁg that

when science is applied to development it usually takes the form of s

well defined technology such as water treatment or a solar emergy irpi-

'gation pump or hydroponics as an agricultural practice,
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Reference to science imply research and development. While
scientific innovations sre needed f@r new development patterns alterne-
tive to the path which the developed nations did follow with all the
misgivings often referred to as mal-development, the developing countries.
enjoy the benefits of having advanced werning against those aspects of
mal-development which can probably be avoided. And for that, existing
; scientific knowledge snd available technologies can offer a wide scope
of choice. Due to the long-term nature of scientific immovations in
terms of their‘applications to developm&nﬁ projects, R and D for such
innovations should run parallel to the applications of well-chosen
convéhtional technologies provided that it does not pose a serious
threat to the availability of scientific_and technological éapabilities
and manpower. In the industria; field, distinetion is needed between
- R and D for industries whose products meet objective consumer demands
for technical performance, guelity, or standards (typicgily? science
based industries), and R and D for industries whose products meet

subjective consumer demend (typically, non-science-based industries).

It is the second type of R and D activities which deal mostiy
with process adeptation to local conditions (labour and other inputs)
ete. which is jJustifiable for countries of larger pobulﬁfion and eco-
nomic difficulties while countries of the other two categories endowed
with oil revenues can plan paliciés employing the first type as they
can fruitfully invest in R and U with the objective éf inventing alter-
native technologies. Alternative technologies as some forms of inter-

mediate technologies may demsnd science inténsiva sophisticated research
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activities. Greater awereness of the nature and benefits of alternatzve
technologies need to be developed in the Arab region vhere its 1mmed1ate’
image glong side thet of intermediate technologies have alregdy.been.

regarded as a new form of "Apartheid” - technology for North vs. Techno-

logy for South - Technology for rich vs. technology for poor.

For a process of development to be self~susta1ned flexxble, self«
correcting and responsive to social and economic change, it is necessary
to "Internalize™the machinary of that process; Until a certain degree
of proéress towards internslization is achieved such issues as choice of
appropriate technologies, development and strengthening of endogenuous
technologies, science and technology planning and strengthening of capa»kA
gilities remain marely polemics or rhetoric. The first step towards
internalization of the development machine is to involve to the gfeatest
possibie extent the inte;nal scientific and technological community in
the opératioﬁ of that machine. Greater than usual effort is needed snd
scientists end engineers of a developing country must be required to play
a larger roie than thgir counterparts in developed countries. Unfortunate-
ly in the Arsb region as a whole the situation is in reverse. Scientists
and englneers are not given the role their counterparts in developed
countries play and considerable part of the bleme for thg ﬁnuaually heavy
" state of dependency prevailing in the region is due to thisvphenomenbn
of drastic under~utilization of available manpower. The heavy dépendence
~on expatriatenaperation of the development machiné can be held largely
responsible for the slov pace of rsal ﬁevelcpment being achieved inspite

of the enormous investments mede.
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Onee such dete are

3 j“%m‘& choiee of represestative pro-

dects, the cost/benefit dimensions can be wore remdily wisualized asg
inputs to determine prioritizs. In view of this gud comsidering the
regrouping of couwntries of the replon wceording o mﬁditimnal mre
basic factors sueh as oll revenwes snd human r&éowrm@&w h@ ba&xs for
regionsl and subregional zetivities can be considered.

The remedies - wsually science snd technology intensive &ﬁvmlwpm&ﬂﬁ
projects or legisletions with their costs and anticipated resulis, cap
serve as valusble lnpubs Yo the process of phyvsicel and economic o2 Beha R
ning. of the country while they constitube effective contribubion Lo
strengtbening nationel infrastructure, es specially vtilizstion of national
resources and manegeriel capacity, in addition to its intended contribu~
tion to the tvwag%hamzmg of the scientific and tecknological eapacity

of the counbyy.

3 n
%

This sopslytical spprosch fs intended fTor sesisting comtries of

the Areb vegion in identifying and formulating project

m

for Pivancing
By the Imterim Fond, iondividus yws mv in coopergtion with one or more

- other nationsg.

«

uhogy Issue in the Awrad Region

T.& The Seiepoe sod Te

echnologicel lanuovations snd their

ping the well knowa oivilizations
flourished in Arab apea for millenis. The vheel waz invented and wEed
for the Tirst time in anc ;@nt Syris and Irag. In Yemen Arab Republie

abtout Mgﬂ nxlameﬁwra eact of the capital Sanas still standing high are
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the stone masonry spillway snd sbutwments of Marid Dam constructed around

B

&
ps

in hydravlic englinos.

b

500 B.C. reflecting hnowledge of basie priscip
ring still in praciice by the modern dam designers of today. The region
ploneered in mopumental construction of mxx?rvv;a% pyramids, palaces,
irvigetion networks, ships with the production wf whnbever inpubts
required. Chemicals such as srsenic and alcobol and textiles ete. weve
produced snd partly exported to Burope ustil as late as the sixbeenth
centgry .

{owplications brought about by f@r&ig& domination - the Ottoman
ceeupation, teriffs and trade practices introduced at the late seven-
teenth century led to coupetitive forces combributing to & prolonged
process of de~industrislization with the artizans snd crafismen graduslly
locsing their business, social status and eventually skills giving way

to cheaper inported goods. The Mnel resullt has veen near total disap-

pearance of sll eodogencus Teohnological

Now, with tens &1 thousands of esginesrs mal-employed throughout

»

size, value or significance than

the Aradb region, even dams

Yemens Maridb danm or Egyvbte pyramids and i %?aw%bsnn nebworks smaller
than the socient Wakraran Caval systesm in Traq sre planned, designed,

gnd constructed by expatriastes and Srenspetionsls.

The implications of the pleture depicied sbove ave not The s@m&
for the enbire Avub region due to the sarked verisition between the
Ccdreumstances of the individual cowrlries, historic backerownd, soeio-
ecenomic setting, population maturel rescuvrces ete. In fact whet
characterizes the fﬁ*iwﬂ most are the grest dlsparities in the sbove

e

parameters, which have imporbant impact on the course of theiy
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developmental policies and the appiication of science ana techmology

Lo their development., The United frab Emivates for instance is seeking

ies due to its shortege of existing

capital intensive advanced techiclion
and potential human resourees. The case is exactly opposite for Sudan
which is relstively populous having diversified wnder-utilized natural

rescurces and is short of capital.

In view of the above and notwithstanding that all Ared eountries
are in the group of 77 andg undoulstedly under-developed, they c&n‘b@
?egfmuped under three different wstegories of more or less similer
circumstances. Some cowntries cani be trested ag belonging 4o more than

one category.

CATEGORY I « Countries reletively large and rich with human and other
resources end oll exporting. Such as Trsq, Algeria,
Libye, Saudi Arabia, Kuwait snd Omazn.

CATEGORY IX- Countries relatively large and rich with human and othey

resources without signdficent oil exports. Such as Morooon,

Tonisia, Egypt, Sudun, ﬁ@maii&%»mauwiﬁmmi&$ Syris, Jordsm,
Lebanon, Yemen (AR) and Yemen {FDR),
CATEGORY IIX-~ The smaller states regarded a3 rieh oil exporting countries

which lack humen end thher material resources, Such as The

United Arab Ewirvebes, Bahrain, Qater sud Kuwait.

eble "Male-utilizstion of available

LCountries suffering from the obo

manpower” fall in Categories T and ¥T while countries of the Category ITI
seem to be managing remarkably well combatting the said obstacle-Kuwait

in particulsr.
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Thus the technigue of studyi « which seem Lo bhe more

dominant in one group of countries in viev of hovw the same obsbacies are

3

peing more suceesslully dealt

the hidden cauges and suggest more practical cures ho those obstacles,

It dis hoped that an apalysis of the status-quo iu the Arab Stabes

.

individually and their comparison may izad Lo re-evaluation of the

r@m=d$@s jong practiced and stil dnspite of their
failure to cure the ills. One common cure on which hopes were hinged

n Tavour is to

Jdn

for decs, g and shill

more enginssrs. Bulb

adding tens of thousands of engilmesrs of all levels and specializations
in both Bgypt end Irag 4id not help these two matiang be sell reliant
in designing and constructing pipelines or cement factories whigh Lech-
nologies existed and praciice :ﬁxbm@b couvntries for decades. The
training of 0 nany engineers without establishwent of appropriate

insbitutiong Tor

TR

of engineer. dumped fu the market place. Another myth is construching

w

new irrigaticn snd drainage Trojects i 1p of dems and storage
reservolrs.  In spite of dnvesting willions of dollsrs on such projects

5

produetion hez remained

in certain parts of the Arabh region

billions of cuble meters of fresh water is losth

s

aimost flat, wh

anpually from the suvrfaces of those reservoirs by evaporation., This

*

ndicates exsggeration snd misappropriation of

the spolication

&

2

ples in the

o
©
Inda
=
s
[
o
=
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of techunoclogy to development. There are

sndustrial sectors of count of I and 117 where industrisle

ization hes brought sbout greaster dependence.

&

Countries of these two cstegorees (I and IT1) can afford %o take

& Tresh lock st their ggricultural policies and choice of imported



wnd (s

technologies for bebtber compat

with »%Qxaaiea& feetors, It is

here where expenditure on =

itentifie researeh can be boosted to absorb to
potential capsbilities of the thoussnds of wisplaced scientists of the
Arab region. And as econcmics are not reel constreints escalated B and D
setivities may attrect healthy cooveration with othey regions developed

and developing. The work of the Kuweit Institute for Scientific Resesrah

{KISR) can serve as a model to other countries in the above cebegories,

4

-3 Ihe Mechanism of Msl-teilizetien of Trained Manpower

£

Similer to the phenomenon of “stagflation prevailing in the USAY

the Areb region is inflicted with the phepomenon of high degree of
&ey&mﬁenay coupled with sn spparent over-supply of scientiste and
engineers. In some countiies of groups I and 1T the rabte of training
seientists and enginesrs excecded the rote of growth in Jobs suitable
for them. This is true particwlerly during the pericd which followed
national independence %h&m coumtbries lacked the experience and institu-
tions needed foiu employment of the newly educated and trained specialized
magpover. It wee commen o ses on sgrieuvltursl sclentist teaching

Fuglish language in bigh school - exemple.  The luokier cuses filled

o

administrative positions dn govermwent offices vheve lithle demand
gristed for their skills which eventuslly becsme obsolete. Unable to
cope with the newly arising technology intensive opportunities and

Jlacking confidence in themselves coupled with other influences and fage

tors Whey rvefreined from entrusting the younper newcomers with technolo-

gical tasks which they {the older admi 11 sbyators ) could net adequately




ded o the prowis

naid manpower who
in burn gradusily Tred Lo Pesponsie

nie adminstrative

cne generetion of scientists and engineers ho anothar. The process

sracerbated by social and economic facbors and life-style led to the

to

crestion of a new breed of sclentific and technological executives to

the information

5

whom broadenning of her dpteresting nor

i ‘H‘“:

raaszatwr wae nobt ashamed

)
b

enginesring. A& mechsnical engineering professor with 20 years
teaching experience would not feel ermbarassed not knowing vhat went
wrong with the simple motoy of niz Volks-Wagen besitls since his thesis
was limited to Jet-noise. The same professor vould segue that his own
students would nob merit responsibility sfber graduation and would
advigse his govermment to contluuve to rely on expatristes of the
raining and age. ﬁ&iwmuld continue to tesch the ssme way withoub
suggesting soy change for a remedy. This breed of scientific and technicsl
emerubive ususlily et ae chalacies Lo ¥§e transter snd development of

Laphnology .«

The need for brosd-hased pultidisciplinery technical mansgers is
greshey in &ﬂvélapinﬁ pations then in the devae Ley@d Thie 1 due to
Lhe weskness iﬁ,iﬁﬁtitu@imnal infrastyuctores vhere trained sciepbists
and engineers can B¢ fitted to play the role prepared for them by the

institution. The broad-bassed multidisciplinery engineer can se elect the
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manpower reguired to perform 2 certain duby and assign to each person
his defined role as in the case of a good orchesiral conductor in the
process of forming & new sympheny orchestra. After the orchestra hag

‘been established snd in operation, sny guest conductor even an amateur‘

can do the conduckbing.

In short, as a gquick solution to the problem of institutional
constraints developing couniries need to strengthen their multidiscip-

ox ¥

linary manpower "the GENERALISTS".

The circumstances which prevailed in some countries of group II
and in =lmost all coumtries of group ITI being different during their
own transitional periods, the sbove pattern 4id not develop. Lebanon
and Kuwait for instance have done remarksbly better in the utilization
of their trained manpower although they both could do much betier yet.
Both countries are still suffering from an apparent oversupply of

marginalized acientists and engineers and institutionalized capacity.

Government buré&uaracias mwnﬁr}hute to mal-ubilizetion by absurgw
ing large nunters of scientists and engineers who are usually engaged
in functions whiech do not contribute to their prﬂfessiah&l expertise.
This lesves & small supply of awbiticus professionals ﬁhriﬁing on &

trickle of opportunities left over from TNCs' operation and ar
ppo 1Y e

i

usuzlly performing under|adverse legal settings.,

The high stendards required to satisfy consumers of the most
affiuent societies of the western industrialized world are usually
refiected if not coberently built into standard specifications, design

and construction procedures, They are also reflected in the education
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developd rpe pajority of popue

and brain

r

lation are neither interssiaed por willing to pey the cost of such standards

Frgineers with the Limited mesns apnd resources svailsble to them are some-
times lefi helpless in trying to satisfy those standards imposed by imported

iy

specifications and contract documents. Frojects and Products can be

engineered-down for more efficient vtilization of aveilsble resources both

human and meterisl.

I.h Developwent Proiects and their Avslvsis for Technologicsl Dependence

Most development projects, and avt every stage of their progress; be

}e)e

it the stage of its identification, pre-feasibility studies, feasibility
studies, planning, design, procuremsnt and selection of consulbante, con-
ﬁractors aad their supervisors, construction, fabrication, manufacture,
erechion, test runni mgﬁ speraticn, maintensnce, expension ete. entail
tecknologinal wmp&bmmuuﬁ | When developing countries lack such capabili

ties in the n>3ﬂmnwtaw@ﬁr of any nationel development project, they re-

sort 4o oubside help which results in a stebe of DEPENDERCY. Dependence

is n variable entity. The slements of ftechnological cape

o

for the implementation of a nabtionel developm
pe

ent proje
been referved to as the 2 and T Dimension of the project and the process
of enabling a country to become less dependent on outside belp with
regerds to that Dimension is in effect the main factor in STRENGIHENING
OF THE 8 AND T CAPABILITY of that country. In every country ﬁh@fﬁ are
afforts Lo gcce this goal of strengthening to reduce dependence

gnd there are OBSTACLES which reduce the effectiveness of thuse efforts.
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The obstacles can be very iptricate and may represent sticky issues..
To deal with these obsiscles in gzeneral terms have in MALY ﬂaség pProven
to be illusive. A detailed analysis of these cohstacles am&'thﬁ'dagrea
with which they are felt in the process of strengthening the nationsl
capability for each element of the & and T dimension, AT WORK IN REAL

LIFE is needed in order to find the cure and enhance the process of

vieal  self relian
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planners defend thely heavy dependence on outside help by pointing *o

the disparity between the number of cugineers and technicians per capita
Cin their countries and thai in zelf veliant &ev@iepéﬁ countries and to
the enormity of iwvelépmen% projects mmﬁér@aﬁen in their respective
countries. Yet the number of scientists and engineers among the citizens
of the same country whmveamnet find suiteble positions and being forced
to seek such positions elsevhere {(the brain drain) is on the increase

pointing to the existence of an apparent over-supply of highly gqualified

MANPOWET o

‘Et is a well known fzot thet many projects implemented in certain
developing countries serve ne training grounds for expatristes while
nationsls of similar scientific and techuological backgrounds who are
eager to receilve the training and experience served remain deprived.
Such a situstion constitutes an cbsiacle applicable to almost every
sector and common tO many developing countries., TNo ready formula is
available as a reme&y for this kind of obstacle. But fuarther narrowing

of the areas of impact and what degree of dependency it is ceausing with
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pesble, Flmoners

sppropriste remedy becomes mo

5

longer dismiss the situation ss Justifisble or toler




PART II, Methodeology

Hoving been well as qaw?ﬁ% acd with the prablema@ic and the issues
involved and the chjectives of this anslytical evaluation, the énalysﬁ
in charge may starl with one arvea of activity which can be selected
from Sec. IL.2 (Aveas of Greatest Impact) and let this be for example
sub-item L.{a) food storage ead processing, A copy of an unfilled
(blaxk) form entitled "Beience aund Technology Dependency Evaluation
Chart' is allocated for this sub-item alone, The chart is taken to
a knowledgeable person well acgquainted with g1l activities gding on
in the country in that particular area, A% this mﬁiﬁt a 6¢cision
pust be made as to vwhether to izke uvp one representabtive project on
wheh the evaluation be based or examine 21l sctivities in that chosen
sector., The second decision %o meke is whether to use figures to

eantimete the degres of dependence in percentage terms or to simply

guess-estimate that degree dn s of its being high, medium or low.

.

TF a certain representative project is used, its name, locetion, cost

o

and 4

=
Q

waoing agency can be written on the chart as these factore may

flect on the obstacles and remedies to be identified. How the
analyst may teke up the science and technology elements wtilized in

the realization of that project and pul down the degree of dependency

suffered from in utilizing the elements one by one, say for exemple

planping and design, trion is made between planning and

designing the civil engineering parts of the project and plenning and
designing the industyial paris. IF the project is a grain silo, it may
heppen that & large percentage of the civil work was accomplished

1t

internally in which case the dependency degree is said to be "low'.
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Thus opposite to the @lement planning and design under the civil psart
of the column for degree of dependency the analyst writes "low'. And
if most of the design wdx%;far the industrial yarﬁa of the project was
accomplished externally then under the industrial part éf the suame
column High ié wriﬁtene Now, from the liet of obstacles, the factors
or obstacles which are thought of causing the degree of dependency in
the element involwved are ildentified and their reference numbers written.
Similarly, the remedies are selected from The list of remedies and their
mumbers recorded in the appropriste lecation. Tf R & D wes not carrvied
out at all for the project analysed, the reason mey well be that the
country did not have the capscity needed for performing it and the
expariate planners did not hother to suggest any. In such a case the
cegree Of dependence in B & U can be said to have the value "High'.
If the representative project analysed has & cost amounting te say
1/3 the total cost of activities for the sector or sub-item as a whole,
then the cost of ca&rying cout the porticns ﬁf‘thﬁ oroject by expatrialtes
and TNCs iz multiplied by three to calouvlate the cost of dependency in
that particulayr ﬁeaﬁmr or for themﬁaid sub~item, And when the necessery
remedies are identified, their costs can a&leo ve sstimated. The same

renedies may help relief the degree of dependency in several sectors

¥

3 o

Lo ugi/%fnefxi pnalysis for

at the same time, This can be the b
projects designed to strengthen the scientific and t@ohnmlmgiﬁak

capacities of a countyy.

1T.2° Arveas of Ureatest lmpact

The anelysis should concentrate on aveas of economic activity where
the impact of dependence or the cbstacles which contribute to ite exist-

ence ave most negatively felt, For this purpose UNCSID had defined




FIVE Subject Areas as listed

o s
with additional sub-ibems:

The Five Subiect Areas

1. Food and Agriculture:

(a}

5

griculture technoleogy and technigues and their

improvements

e

(e} Fisheries:

(@) TFood storage and m

(b} Conventional and non-conventional sources
{c)
(4)

%,  Heglth,

of energy;

P ats E RSN S
end pharmaceuticals;
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{%) Communicalion
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(¢ Design axnd menufzoture of trensportation means.




P e

Id
e Industrislization, including production of capital goods %1):

T (a) Indnstrial production technelogies:

1o mebs manufacturings:

)

Steel and 1ig

(v}
(¢) Mochine-building industry;
(d) Hardware and sheet productes;
{e} Precision mechanics, optical and watchmeking industrys
(f) Electrotechnical industry; and
(g) Vehicle manufacture,
Individual countries may wish to choose the most relevant

aveas f{rom the above list or add new ones,

IT.?2 Elements of the Science and Technology Dimension in Development

Projects

Since this methodology is based on analyzing the dggendency
problem-cbstacles to selfw-reliance and their rﬁmﬁdiﬁE»‘ One of the
variables fto be evaluated is the s¢ience and technology dimension
in currently implemented development projects or tbqée recently
completed,

The elements or components of fhe science and techunology dimen-

sion involved in the implementmbion of development projects vary

A

according to the type of project considered, But certain elemerts
are common to most projects aud they are listed merely as a reminder
to the person invelved in the analysis who msy wish to add other

o, re

more project specific elements for evaluation. They are the commwon
steps usually teken to implement s project Trom its inception to
implement a project from its inception to Ffinal completion and

its operation and eventusl expansion - upgrading or modernizatio.,

(1)} The sub-items are based on "Gooperation in transfsrring
Techuology” bty Prof. Dr. Ing. B J Warnecke, Stuttgart, FRG. Science
& Technology for Development, selected papers URCSTID, Vienna 1979,
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IT.4% Degree of Dependency

Certain cmumk an are hotally deperdent

gnd material in

-y

as a modern telecommunication facility, In such 2 case the most COMRG

-

mosde of gerfarmaﬂce is known as the "Turne-kev'" mode oy what amounts to

the same, Other countries where some progr

has been achieved towards

self-reliauce may adopt the “participatory implementation poliey

&

according to which the selenc

and technology dimension of the proiec

is Tactored out Lo ivs various clements such as the feasibilit ty studies ~
land use plan for the installations - design and construction of the
buildings needed and the roads leading to the facilities - extension of

power lines or provision of a water supply system, etc. The project is

i W

d and in any of the technology elements which comprise

the project that country can participate to a certain extent rangi

3414
from very little %o full responsibility. The degree of dependency in
s certain type of tnwhmv*031le activity can thue be estimated either

/

by percentege of the cest of forelgn involvement in that activity to ! ‘total

 project cost or itﬁ ﬁignifiﬁunce in terms of number of actively engaged

engineers and tec nicians and material inputs.  When sn anlysis of this type is

completed for certsin vumber of wbive projects selected from

various sectors of economic activity, areas of greater dependency can

pe clearly identilied and the cost of such dependency d&n e estimated,
Then remedies can be chosen from several opiions,

Where 1t might e difficult to determine he cdegree of dependency
by percentage w1t will be sudficiesat to describe it as HIGH,

MEDIUK or LOW.
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utional infrastractures for plenning -
standardization, markeling, exporit, backwerd and forward

7,

tinkagea.

4. Unfavouwrsble procurement pr with obstruciive compeiition

b

by local inilueniial agents of foreign intereshe
¥

peyp

15. Unfavourable procurement policies dictated by foreign capitsl

c
depriving the nationsls from gaining on the job training.

16, Lack of proprietary technicel infomation scientific and/or

industriala.

:

al informstion and references

17. Tack of non-proprictary technd

industrisl and nop-~lndusbrial -~ civil works ete,

e oy AT sy g o N E = . [ T T e o
15, Lack of access to deixnd in oexpirved patents or

upused patents which

particular interest Yo the

developing conniry.

at utilization of available fechnicsl informetion,

20, ek of coberent and integrated sclonce snd technology
palicy planming encompassing education, popuwiarization,
researel, wnewledge gerar&ﬁioﬂ and gppli:&ﬁi@m for overall

igprovenent of Jdving covditionsr  me

and non-material,

4 oand water

o1, lmproveyr

3 epnlying sodl

use of water saving drip snd sprinkler irrigation,

wmgement of available natural resources including

bl

ENETEY o

N
w3

back of scieptific research for adapbtstion to local conditvions

erd drprovement of techuologicel processes,
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Lack of work
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Halwutilization
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inefficient operation

curd practices wiich cons
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Degree of de

¢xing components of indus
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ned manpover,
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:ndency and their relevant ohata
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equipment,

makers,

de o T
w0

e g TEFVLE E Ny gz s g e e e 4 5
Ledlgn and construction enterprises,
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brial or

are Lan civil componenis of that industrial project,

transfer of technology
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remedies regl

o
%
-
W
e
fus
§i3
]
o5

derivative of the obsia

pR]

sack of zcooess to informats

egtablishment of the necesssry patent

worle or livkege to existing such nebworks,

in other cases the remedy of more complex nature as in the casze

of obstacie No. 9 (population,increasel or obstacle No. 10 dealing with

e o ¥, P
stiticel facbors,

conseiids

add Wis own Lo choose from.

&

technology policy ploaning body

X

af sois

T

pighest executive bureaw in the govermment, to

set up guidelines and technology transfer and development.

W]

o I.ae* Aation of laws

coant governing the process of techno-

lgw Lrans Wil pele 14

%, Re~exzmlosil

engineering and technical colleges and institubes for inclusion

of country specific tech

o
5
2,
:»%;
o
52

¢
£
BN
o
aF
o
Sd
i

pengral

and technologistea.

on of discussions

iasues by holding more

minars, work-shops and meetings{with

aenbives

as travel and other forms of compens

and dnternational.




7o

10,

12

Establisbment of technizal Jocumentstion centers to nress

e

digseninate @

o N4 Je RO k PR B " o g ~
ting fechnical date snd reporis used by govermment

mmabions

atly project reports and document

- o I P W e gt X
il smeientific resesreh

patent and other ion centers,

" 5 T

Batabliishment of slogy Fand to finsnce and

co-ordinate the remedies

taken collectively and indi
viduaily by countries lacking the needed financial resocurces,
Esgteblishment of the Arab Information Bank with the necessary

linkage facilities with ewphssis on existing 8 & 7 cspacities.

“x &
production and services,
Enrichment of academic and profesfiional engineering libreries
with the internationally tlable now-proprietsry information
documents containing design procedures and criteris for engineering

works especially in the fields of civil enpineeri

and GO Thuy ©

as theose published by United States Bureau of Reclamation and the

P gy oy
WOTEE O

.

technological. lnstitutes

Betablis

wramentation and laboratory testing teche

gpocialized in tzwnnimg i

o

nodlegists in s8ll scientiiic branches:

xal - chemical - eletric

puelear - mechanicsl |

& the rmmbey cepacities of vocational training schools

(3

l.»?»
ﬁ

Inor

ﬁ

&5d

with emphasis on skilled consbtruction - sernitary - electrical -

- foundry -~ me “teels - consiruction supervision -
engineering and architectural drafting and model making.

bstaoll)%mcﬁw and stren

traditional handicraft,
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17.

18.

&0,

Establishment and stre: ing of existing Fine Arts tnstitutes
&3 £

for painting, sculpitur ceranics, music, dencing and drama; o

[

creste hermony end balance bebween Lun wmbional end assthetic development

\ SF

of performing capabilities {the technique} of the in seonomic

Fsteblibhment of adult education centers with emphasis on practical
and seience ormenmeﬂ «xills and hobbies and digitel micrc-electronics.

supported wp sedald

Tetablishment of United Hatio >d centers for

development of technology trsnsfer similar to the "Engineering and

Industrial Design Develo ©, Winistry of Industry aond

Mineral Wealth, Calro, Ipypl.

Lo

Tneentives snd preferential treatment o individuals and groups

wiliing Lo underta fic, technicel and p¥

smell and medium scele production and

in research, model ng.,

consultency. Specisl material and non-material revards

Re~examination of lsws and obstacles ”Ffﬁutﬁﬂﬂ the mogility 0?

entific manpowsr between Arab coun whries.

technical and

survey of existing tect and scientific menpower in th

B

srah countries with view to determine the degree ©o whiéh they are
engaged in performing the tesks they were intended for in their
rechnical training. And to determine the existing potential for .
wetter utilization.

Special programmes wsing existing large governuent technical estab-

1is hmwﬁt ineluding fsctories and engineering bureaus for the training

ol

of individuals and small businesses from the private secld

Establishments of special nationmal funds to assist gmell industries,

1 grehitectursl and engineering (irms

in idual artisans and

services and producis.

up-grade their operabic




e
21, Request internationsl aid and development agencies Lo maximize
real technology trar

tation

and implewsr

an sccount of speoiad

project reports.
22, Propagate public awareness against indiscriminate transplantation

of importsd technologies and necessibty to ensreise cheice of

wate ecologicel compat

LR

s

t’w:)a

Avab countries in regloval and sub-ragionsl

Ry

science and technology centers with the Arab nd“t;z_@x;gﬁ and ool

2 arn
it {.’(«{ AW

development funds covering partially or wholly the cost ol such
varticipation for countries unable to meet such costs,
>

2, . VYoluntery adbherance URCTAD draft inbternsticnal code of
conduet ou the transler of technology
25,  Adopl weasures designed to incresse sxports and stimplete trade

hetwasn Arab couniries.

26, Adeopt messures to stimulabte trade with other de

?..y,

ing coupntries.

27, Adop £, measue increase exporits to

ancouragze tourism with
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TART TII. Sunaary ol Persi

When the deperndency evaluation charis II.0. have been completed for

sufficient oumbeyr of projects or sectors

the true dependency

sles can be derived:

picture in the country, the following

TYLL L Emgiﬁ of the most persisting obuiscles. (Teble ITI.1J

The okstacie to which reference occured the grestest

muber of times as total the charts is
Timted Ffirst followed by the other obstacles socording

to descending order of their respective occurences.

This table as well as the charis

in the process of finding the mos

©

Now ths obstacles are numberod

Hp e e N
nersistent on top Then 2 onwards
¥

ones., The percentage of the occurence of each obstacle
. p R T T . e T &Y R $em o [P 1
ig given in the third column, No illustrative example
for tabtle IIT.1 is miven due to its simplicity.)

T71,2 Table of the most persistently referred to remedies in

descending ovder.

The vemedies most persistently referred to in

o

hed according o their descend

e

ng

el
&
7
i
84
2
£

cocurences . they clearly reflect priorities. Apgainst

the sppropyris level for scilbn - counbtry -

mitateral -

al -~ regional or UN is according

This wey priorities on various levels are

W
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noe grdiuaied at o all Levels,




