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LETTER OF TRANSMITTAL

Vide Coniract No.CLT/83-817, the undersigned was
required to perform the following services :

(L) Description and analysis of the methods and
Institutional Mechanisms adopted in select-
ed developed and developing countries for
conmerciallisation of Technologies develcped
in the public domain, in particular in the
Government Research Institutions,

(2) Study several specific techaolcgies proposed
for commercialisation by the National Council
for Research of Sudan, and the present facili-
ties availabls in Sudan for thelr conmercia-
lisation.

(3) Propose in the light of the aoove and tne
objectives of the Government, general poli=~
cies and Institutional Mechanisms to promote
the counmercialisation of technologyies develop-
ed by Research Institutions in Sudans

In terms of the same, the undersignca left
for Sudan on the 2lst Jan.84 and returnzd toc New Delhi
on L2th February 1984, staying in Sudan for just over
3 weeks, The work plan had beenr sent to UNIDO, VIENNA
from KHARTCUV throuch the Program Cfficer, UNDP ,KHARTOUM,

A repcrt has been prepared coveriny the terms
of refsrence, and the ssae is nerewith submitted,

74. ‘;‘1/4%%;4;Acr’ /%264 .
(H4.5.340) 18)3 )8

Mr . d.H.Tanaka,

rfead, Technology Transfer Division,
UNIDO, Vienna International Centre,
P 0.Box 300, A-1400, Vienna,
AUSTRIA

Encl: As above
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INTROJUCTICN

For any developing Country to b:come economnically self-
reliant, it 1s essential to establish a sound technological base,
Tiis 1s possible through rapid development of industries and the
buildinc up of a strons indiuenous R&D infrastructure to sustain
them, For effective couplin, of these two sectors, however, the
via medis of technology transfer operations necome equally

important.

The creativeness of men is judged by the way they are
able to translate their thoujht processes into realities, that
of industries by tne way they can 1mplement WD results,
through the purposeful process of technolojy transfer into
comnoditiec That 2o to enrich the human society. Ho. effec—
tively this transformation ot ain idea or technolojy into a
practicil reality could be achiesved depends largely on the

n . . )
cese of coanitment, dedication and injenulity of the people
involved in tne wnole procese, 3eslides, vhen we consider tne
relevance of Technoioyy vis-a-vis Society, we have to take
4ll the concerned seynents -- acade.icians, 38D organisa-
tions, industry, consuiers, etc -- into account as a whole,
Cbviously, in the arena of technology transfer, one hag to
tike a 'systems approach' -- which has far reaching imslica=-
tions for appropriate utlilization of pboth material and

manpovwer resources,
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PART -1

The Dynamics of Technolcgy Transformation through indijenous
3 & D in the Public Domain - the scenario and back-drcp in

some Developing Countries.

A study of t..e scenario in many ceveloping coun-
tries, as it exists today including India, South Korea,
Irag, Mexico, Pakistan, Sri Lanka and Phillipines leads
to a common denominator perception which is brought out by
the follewing observations and questions:

Given all the favourable factors for the creation
of technology, its diffusion, adaptati.n and absorgtion,
the record has been rather dismal, This is eviient from
the fact that while much has been produced in the R&D labo-
ratories over the years, very little has beem found applica~
tion in industry - whether public or private sector. At the
same time, there has been a continuing import of technology
and often in a repetitive fashion and a failure to commercia-
lise indi,enous technclogy, One is tempted to ask :

- why has the inter-action between the seeker of techno-
logy namely the antrepreneur on the one hand, and the creator
of technology, namely R&D facilities on the other hasdd, not
been adequate.

- #hy continued preference for imported technolcyies
when counterpart indigencus technolcjies exist?

- IA the glamour of imported product/technoloyy on the
part of the entrepreneur/investor adversely affecting
the R&D innovation chein {rom maturing into a competitive

option, !
. |
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- Why and what gaps in the innovation chain leading

t> incomplete packages which entrepreneurs are legiti-
mately finding it difficult to accept?

- Have the incentives for completing the innovation
chain in the pu . licly funded domain been adequate to
provide the gequired motivation t¢ R&D scientists as a
co-o0rdinated task force to complete pre-identified goals.

- Have the incentives for innovation in the form of
tax concessions been adequate to motivate entrepreneurs,

- Why no horizontal transfer of technology or diffu-
sion has taken place?

- Who should undertake the horizontsl trzncsfer of
technology*

RAD Laboratories especially in the public domain -

Consultants, especially in the public domain -
Operating plants, especially in the public domain -

- Has protective policy and sheltered market in wnich
the industry has operated inhibited the entrepreneurial
innovative spirit to venture into commercialisation of
technologies generated in the publicly financed R&D
Institutions?

- Have the research and development programmes and
projects undertaken in the R&D Institutions adequate ori-
entation to the market needs,

- Are there adequate insitutional links between the
market and the R&D Institutions through which market
feed=-back could become available to the R&D Institutions?

cee B
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- Has the management structure of operating enterprises
adequate sensitivity and capability to ensure absorption
of technclcgy at R&D levels of operation and develop it
internally to a manufacturing scale,

- Are our Scientists engaged in the National Labora-
tories, Institutes of Technolcgy, Universities and other
publicly funded R&D Centres, and elsewhere, attracted
by fundamental research which may be Jublication oriented,
rather than dealing with real life problems which may be
pedestrian in nature, but vital and of immediate concern
nonetheless,

- Would the publicly funded R&D Institutions be more
successful in interfacinj with Entrepreneurs, if they
tilted towards small and medium scale industry to provide
them with technology inputs on a custom made basis.

- Have the project formulations :nd appraisals in
publicly funded R&D centres been sufficiently meaninjful
and relevant, especially in relation to current consciousness
of the energy budget, impact of the project on the ecolojical
systems and a detailed analysis of balancing the economies
of scale against the social costs of consequential unemploy-
ment that this usually results in,

- The question of reluctance on the part of the
entrepreneur at the micpwo-level and the Economic Planners
at the macro-level to take the risk of first-time use
implicit in the use of locelly yenerated technology.




- The problem of finding Venture Capital for first
time use.

Analysing this last point oy risk, if one were to
disaggregate the amorphous concept of risk into the vari-
ous components of a manufacturing project sucn as civil
engineering, utilities and services etc, in a project,
one may well find that the notion of risk associated
with the use of lccal technology for the first time is
grossly exagjerated, There are several examples in the
experience of developing countries to support this.

It is nowever common knowledge that the technologies

as developed in the RRD Institutions are rarely at a stage
where they can te transplanted into commercial operation.
At bect, the technologies as well as tne products develcped
are at the first stage to fulfill ceértain performance
requirements., These have to go through a further stage
where production technology, materials of construction,
reliability, economics of production, and various other
factors have to be taken into account before a viakle
project and/or its associated manufacturing technology
emerges and this is where a close co-operation between

the consulting organizations and the R&D Institutions

is a compellin, necessity. An engineered package of
"technolégy" buttressed by suitable juarant es would,

to a larje extent, help facilitate ac.eptance of newly
created technolocies by even Venture-shy entrepreneurs,
Another question associated with the concept of risk is

as to who is to bear the consequences of the risk involved
in the first-time use. The obvious answer would be not the
entrepreneur but the Government, which in some form or the
other has to bear all or a portion of the cost, so as to
help transform the indigencus technoloyical effort into
productive application, Many Developing €ountries hasten
to miee make larye investments for setting up technological
facilities in the Country, but seem to bewgrudje the
ingredient of seed money for risk wnich would go a lcng way
to increase tne use of indi jenously developed technolojies.
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If this were to be in the nature of a revolving fund,
it would not burden the Country with any large additional
investment,

Depending upon their perception, resources,
availability of Scientific & Technological leadership,
different developing countries have created within their
S&T domain, technclogy generating Centres, transfer modes,
fiscal entities and artefacts and attempted coupling
mechanisms, often incomplete, but neverthless with some
success stories,

INDIA : Speaking of the Indian experience
ower the last thirty years, it has been observed that
conveying knowledge, skills and experience is not easy.

The Indian scenario consists of a large number of publicly
funded R&D Institutions under various Agencies like the
Council of Scientific & Industrial Research (CSIR), the
Indian Council of Agricultural Research (ICAR), the

Indian Council of Medical Research (ICMR), the Space
Research Organization (ISRO), the Bhabha Atomic Research
Centre (BARC) etc. The oldest of these is the CSIR which
between its numerous RAD Centres and Co-operative Research
Associations is staffed by akout 10,000 technical personnel
with a large infrastructural, science and engineering base.
Besides the CSIR and the other Agencies which in terms of
the scale of investment and human resources deployed,
constitute a very large R&D resource base, the public
demain also includes large funding for R8D prograames in
the Universities and Higher Technological Institutions,
some of which are in the nature of inter-disciplinary,
inter-institutional All-~India co-ordinated programs.,
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Besides the R&D Centres, the other structures which play
an important role in technology development are the
Consultancy Engineering firms, Some of these in the
public domain like the (EIL) Enqineers India Ltd, MECON
EPDIL, QMPIDO, NIDC are lar e organizations capable of
undertaking both kasic and detailed engineering in thoir
own areas of speciality like petroleum process refining,
petro=-chemicals, fertilisers, ferrous and non=-ferrous
industries, Besides the Cgonsultancy Epngineering firms
in the public domain, there are a large number of active
consultancy firms in the private sector with limited
capabilities in design and detailed engineering.

The laboratory work in the iniiial years was
one based on forward thinking by the scientists who
conceived of a technology gap or a process gap for a
produst 1in demand and came up with bench scale solutions.
Experience has however shown that even when these were taken
to the pilot plant and scale upphase, the comaunication
gap ketween Industry and Laboratory was stil! very wide.
Mechanisms had to be evolved for bridging these gaps and
providing the various requirements which included feasi-
bility reports, market survey, basic engineering, detailed
engineering and assistance in ereciion, start-up. trouble
sBooting, plant maintenance etc, While the laboratories
themselves could take on some of these jobs, it was found
possible to provide some of the other services through
consultancy firms,

However, successful transfer of technolcgy to one
unit itself does not make an adequate impact at the nat.onal
level, Through trial and error as well as by the dployment
of scientific and engineering skills, an entrepreneur
would have succeeded in receiving and adapting the techno-
logy for successful production, However, unless his operating
experience is standardised to a degrce where it can be

LR AN '
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successfully replicated to produce re—generative technolcay,
the technology is not available to jive a multiplier effect.
This is an aspect which is to be gone into, especially as
industry when successful may not like to share its expertise
to avoid competitiaon,

Another &mportant experience that has come
in technolojy transfer is that both the cost frame and time
frame of technology transfer can be substantially reduced
if operating and working expertise from engineering and
fabrication companies is brought to bear on technology
development in the laboratories at lesst durinj the scale-up
staje, The drawings and designs as evolved in the laboratory
rust have a relevance to the working expertise and faorica-
tion capabilities available with the engineering firms.
what this really means is that the engineering and consul=
tancy tirms have to develop "backward linkages" with the
laboratory at the R&D stage itself, The back..ard route
is based on the concept that the need and extent of the
experimenbal work in the laboratory depends on the capability
and experience of the ajency involved in detailed enagineer-
ing designs. A two way evaluation mechanism is also contem-
plated in that while consultancy and engineering firms
will evaluate the R&D work and e ermine the additional
R&D inputs that are essential, the R&D institution itself
may carry .ut an evaluation of the detailed engineering/
design firm agen<:y,

The desirability of operatin, expertise
being linked to R&D efforts through "Backward Linkages*"
was just now mentioned, Corres.cndingly R&D scientists
should reach out to develop "forward linkages" with the
end~-user and industry. The starting point of technol:gy
creation or developnent is a clear enunciation of the
required technology and opportunities criteria., If the

e
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R&D effort is markei oriented, the output of R8D effort
is tailor made and usually very close to aporopriate
technolcgy., As a conseguence, the adaptation process
gets simplified and reduced to some minor modifications.
The hardest thing is to identify and define in precise
terms the R&D work that is required. Once the prnblem

is identified, results ususlly follow, Development of
such "forward linkages" with the market requirement can
play a positive role in creating a market demand for the
technol>jies genezated.

An important aspect in marketing techno-
logy is that all the agencies involved, whether it be the
buyerf or the seller or the engineering firm should be
prepared to work as a team towards the coamon objectivepese
of successfully completin; the project. Projects of this
type pbeing developmental in nature, legal positions and
purely coamercial stands taken by any party are not likely
to be conduciic to the success of the project.

The National Research Development Corpora-
tion(NRDC) created as an Ajency in the public domain speci-
fically for promoting and effectingy technology transfer
has through its long years of experience develcped consi=-
derable expertise in the "technolougy of iechnolcgy transfer",
The NRDC has devised mechanisms for utilising consulting
Engineering Firms as the "Midwives of Technology Transfer
and Diffusion", and giving them a prime role in facilitating
technology transfer from d;omestic R&D laboratories to
Industry. NRDC's strategy involves strong institutional
linkages with P&D Centres on the one hand and consulting £hjghu,%$
firms on the other through back-to-back agreements to
provide a consortium approach, ILR-estiRg as—a—coRsexIiun

L °
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In acting as a Zonsortium leader NRDC provides a complete
technology package with performance guarantees and acts
as a single focal point to an Entrepreneur for negotiations.

An innovation evolved by NRDC is the
backward route, The backward rcute is based on?%oncept
that the need and extent of the experimental work in turn
depends on the capability and experience of the Agency
involved in detailed engineering design. There is also a
two way evaluation mechanism contemplated in that while the
Consultancy firm will evaluate the R&D work and determine
the additional R&D inputs that are essential, the R&D
Institution itself may carry out an =valuation of the
detailed engineering design firm/Agency on the following
guidelines:

(L) arvailability of a team of mechanicel, electri-
cal inctrument, civil, piping, vessels and uti-
lity engineers;

(2) availability of internaticnally acceptable
engineering and drafting standards;

(3) experience in enjineering of a number of
plants of similar nature;

(4) good project management roup including project
managers, estimators, planners, buyers, inspec-
tors, site supervisors, contract adninistra-
tion etc,

At each staje of development of the
process, workingy expertise, data from literature and
experience of the Ajency involved goes in to makethe
process workable, Selection of an Agency for each of
these stages is very important and goes to make or
break the project,
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At each stage o
expertise, data from literature and expg;f ce of ii:/égﬁﬁby
involved yoe n to make the procegg;wGikable. Selegtion
cy for each of these’stéées is very impértant
oes to make or break tbe”ﬁrojeut.

evelopment of the process, working,

In a technology beiny developed from scratch, it is
not correct to "freeze" each stage before going on to the
next stage, It happens almost always that one may go back
to the previous state dus to problems revealed in the next
stage. It is thereiore not entirely possible to establish
normal commercial basis for transfer of technology upto the
stage of selection of venaor systems(by which time the
project would have reached a good portion of even the
detailed engineering stage)., Before reaching this parti-
cular state, documents submitted or prepared do not mean
",oods" delivered. They remain technical proposals. Aisu,
there will have to be a tremendous amount of back-and-forth
comnunications between different agjencies and jroups.

All yroups/agencies ought to be fnvolved from 3 ztage
before completion of "Process" stage upto completion of
"Basic Engineerina" stage. However, for coordinstion anc
lecad, some main agencies may be chosen.

éi) Process Development Laboratory
ii)Process Design and Basic Engineering Group
(iii)Project Engineering Group
(iV)Group with plant operating experience from
an allied industry (with similar process/problens).
It is possible that more than one or even all groups
are available under one ccrporate entity, However under the
existing state of growth of Indian Consultancy firms, it

m2y be desirable to form consortia, and adopt the consortia
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approach to such problem solving to provide the entire
range of expertise that is necessary, with one of the
€onsulting firms seing nominated as tne lead agency
which will coordinate activities between the different
agencies. Negotiable basis can be "Cost plus", fixed

fee, lumpsum turnkey price percentage etc,

NRDC attempts to take care of all the elements of
technology transfer, which is a truly professional job
anz requires back-up services for the following aspects:

NKEE sxxmxpxs xx xake caxre of 333 xke

(i) planning; (ii) selection of equipment; (iii) layout;
(iv)purchase of equipment; (v) erecticn; (vi) selection;
recruitment and training of stafr; (vii) commissioning;

and (viii) trouble-shooting.

The success of transier depends on the transmitter,
the receiver, the technique, the channel of transfer, and
the climate. In each of these areas, gaps, if any, should
be identified and bridged to ensure successful transfer,

The contents of a technology transfer a;reement
should include a clear presentation of patents and knowhow
involved, basic designs of olant and procedures in compliance
with local requiremnts, guidance on procurement, installa-
tion and operation of machinery, quality control, marketing,
and a definite projram of training of personnel at all
required levels, as may be necessary.

Apart from the aoove, oth>r important aspects of
technology transfer are: (i) technical and commercial
information or data in the form of specifications, blue-
prints, test results, and other documents; (ii) capability
or skill which is not easily definable on paper:this may be
transmitted by training >f staff and with assistance of
specialists; and (iii)capital jo0ods and specialized compo-
nents, which ensure the performance envisaged by the
designers: this mey also include catalysts.
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The success of the transfer operation also depends
on proper evaluaticn of the process, In this context,
following questions may have to be asked:

1, Is the technolcgy proven?

2. Is it an improvement on an existing
technology?

3. Is there scope for expansion and
improvement?

4, Is it suitable for local conditicns and
appropriate for the purpose envisaged?
Ultimately, however, the success of technology
transfer depends to a larje extent on the resourcefulness
of the entiepreneur, who nust have the necessary hackjround

to understand and assimilate the technology.

Because the NRDC is dedicsted to innovation, the
industrial projects waiich it has supported have invariably
been of a high risk nature. The greater the degree of
innovation, the greater has been the risk of failure on both
technical and commercial arounds. NRDC has provided nsk
finince in those cases where conventional sources of funds
were either unwilliny to become involved or were unable to
offer a s:tisfactory financial package. The accepted and
advertised practice in joint ventures is for NRDC tc invest
in equity or pay the client Company an agreed proportion
(normally but not necessarily 50%) of costs incurred in
connection with the project and to recover this through
a percentaye levy charged on cubsequent sales. The concept
has been one of shared risk, in that NRDC's return is
directly related to the consequent volume of sales and in
the evert of failure the NRDC takes its share of the l-ss,
This method of funding has no parallel in venture capital
or merchant banking practice, Because returns are by way of
a percentage charjed on sales, the effect of inflation are
self=compensating.

L 4 D



- 16 -

Neverthelecss, much more needs to be done in the
provision of financial support for technological innova-
tion, the so-called “pre~development gap", the lack of
facilities for underwriting technical performance guarantees
and the xﬂﬁﬂﬁfﬂix lack of support for new technolcgy based
firms, In the export of technology, a corresponding gap is
the underwriting of technical risk, particularly for turnkey
contracts where there is a greater order of risk., Loss
of opsortunities can be avoided only if NRDC can step up
its venture capital support through tie-ups with financial
Institutions, especialliy for small innovative enterurises,
start-up Companies and for export of technclogy.

Since NRDC is able to interfzce with Entrepreneurs
and Industry better than Development Banks, it has under
proposal a scheme to draw on the finances of Develonpment
Banks, and act as a conduit to provide rsk finance for
Bntrepreneurs for profitably combining indijenous R&D with
investment capital, This should enabla NRDC to augument
its limited financial resource base which now comes from
the limited equity capital and loan monies it raises
from Government.

Entrepreneurial Develupment and provision of entre-
preneurial motivation: This has been a relatively neglected
area and it is clear that there is an immediate need to
strencthen the characteristics of tne technology recipient
base. NADC's analysis clearly shows that the fault does
not lie with scientists or bench-workers., The weakness of
the system has been in the lack of effort needed to generate
the software working culture within institutiong/concurrently
with the development of systems to reach out to a large
diversity of end-users, while providing the multiplicity of
inputs that are needed to complete the innovative chain.

A mas:ive national effort needs tu be mounted for entge-
preneurial development and entrepreneurial motivation,

L2 I B
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NRDC is also attempting to proviue the Law makers the
basic data to decide upon provision of fiscal relief:

and the reform of law, especially patent law expertise,

to enazble these to be integrated into the 3&T innovation
chain, Specific points for consideration are:(a) the
urgent need to reform patent laws and trademark practices;
and (b) provision of professional satisfaction anad
recognition to scientists and innovators to adequately
motivate them.

Guidelines followed by NRDC of Ipdia in Licensing Know-now

(1) Normally NRDC licenses both know-how and patents,
Only in the case of individual inventors NiSC
insists upon patents,

(2) Usually, the know-how and patents are licensed
on a non-exclusive bzsis. In early years exclu-
sive licensing has been done but experience
has indicated that there was no special merit
in such a practice,

(3) NRDC accepts a lumpsum payment at the time of
signing the licence agreement z.ad stipulating
payment of a specified amount of royalty as a
percentage of sales. The period of payment
varies between 5 to 1O years,

The mandate of NRDC being the transfer of
technology from R&D institutions to industry, and as
the policy of the sovernment is to help establishment
of small scale industries, the payments taken by NRDC
for yiving the knovi-how and licensing patents are
modest, in most cases less than 5%, Only in one case
the royalty rate was 74. NRDC is flexible in its
approach with regard to collection of lumpsum premium
and royalty. If an entrepreneur does not want to pay
any royalty, NRDC will nejotiate a total payment in
instalments over a period of years., Even the small
lumpsum specified for payment at the time of signing
the agreement is collected in instalments if the
entrepreneur is not capable of payinag it at one time,
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Special Scheme of NARJC of India for Promotin; Transfer
of Téchnology. .

NRDC is currently implementing two schemes for
generating confidence in the buyers of technology,

(i) Financial collaboration between N3DC and the_ entrepreneur

Underf this scheme NRDC and the entrepreneur
collaborate to ectablish a pilot plant or a demons-
tration unit or build a prototype. The total cost
of the project is divided in the ratio of 50:20
between tne entrepreneur and the NaADC, Such pay-
ments from NRDC are interest free., After success-
ful completion of the project thne entrepreneur
is expected to pay back to N3IDC their contribu-
tion but without any interect. The technolcgy is
also licensed to the entrepreneurs on prefer-
ential terms. wWnen the technolcgy is licensed to
other parties the benefits are divided betwecen
the entrepreneur and the N3DC on mutually agrecd
terms. If the project is unsuccessful NADC writes
off its contribution to the project, Under the
incentives provided by the Government of India for
R&D, the entrpepreneur 2lso is 1in a position to
claim the losses as a tax rebate,

(ii) Equity Participation

NRDC can participate in equity in companies
specifically established for exploiting NRDC
technolcgies, The equity can be of the e<tent
of 25k.

Technology transfer from R&D institu=-
tions to industry involves a highly complicated opera-
tion, Ther: are many factors--status of the technology,
capability of the entrepreneur, markets, fluctuating
prices, imports, availability of raw materials, etc--
which influence the successful establishaent of
commercial piroduction, However, by studying cases of
successes and failures in technology transfer, some
proad conclusions could be drawn as to the factors that
go to make a technology transfer operation a success=-
or a failure. There is an important need for develcp=-
ing the process on the larjest scale possible, so that
the technoloyical difficulties are minimized. And suffi-
cient care nust be tiken ip the selectinn of the
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entrepreneur, kee.ing in view his personal capabilities
and the resources that he can garner for the success-

ful implementation of his venture, Of course, he has

to be jiven necessary financial and technical support,
wherever needed., The existence of markets cannot be

over emphasized, And association of the user and a compe-
tent consulting design and engineering firm with the R&D
institution, from a# early a stage as possible, would

go a long way in making technology transier a success,

The NRDC as the Licensor & prime co-ordinator,
the R&D Laborstories, consulting Engineering Firms, the
Entrepreneur and Risk Financing Institutions working
together for technology transfer is graphically illus-
trated in the [RIGONAL BIPYRAMID structure given below:
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| DYNAWICS OF TECHNOLOGY TRANSFER

§ THE INDIAN EXPERIENCE AND EVOLUTION

‘ MULTIPLE INTERACTIVE SYSTEMS AND COUPLING
" MECHANISMS (A TRIGONAL BIPYRAMID)
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Effective interfacing and dynamic interaction
as illustrated can bring sbout the much needed techno-
logical transformation through indigenous R3D.,

The NADC has so far signed cver 2000 Agreements
coamercialising in the process more than 400 indigenous
R&D technologies., As is readily apparent, many techno-
logies are under commercial production by more than one
entrepreneur,

KOREA

Nearly 65% of the R&D spending in Korea is
accounted for by the public sector research instttute
system (Government institutes} public institutes and
universities)., The dominance of the public domain
research institute system in Korea finds a parallel in
most Developing Countries, including India. The issue
is whether the Institutes in the public domain serve
Industry effectively. In Korea, the public sector research
institute system does not seem to have the inclination
and capability to supply industry with rapidly growinj
and increasingly complex industrial technolcgies,

In 1966, the Government establishea the Korea
Institute of Science & Technolugy {KIST), a multi-disci-
plinary research institute, to perform industry oriented
RD&E activities, During 1976-78, the Government established
some 15 additional public research institutes to comple-
ment the functions of the existing institutes., These
institutes many of which are spin-offs of KIST, specialise
in individual target industrial sub-—sectors. Unlike KIST
which was under the responsibility of MOST, these institutes
were placed under relevant operating Ministries with a
view to promoting close link with the respective industries,
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These Institutes recruited heavily from acadenic
fields, and consequentially found themselves particularly
weak in manufacturing know-how and the development of
proto-types, and could not compare with foreign licensors
in supplying the detailed blueprints and other manufac-
turing know-how as w~ell as in assisting industry to solve
teething problems in the crucial initial production stage.
As sugh, their work tenag to be too theoretical to serve
industry effectively, The weak link between industry and
public research institutes is best illustrated by the
volume of Industry's contracts with these Institutes,

In a major departure from the nature and activities
of other public research institutes, KIBT was established
as an RD&E~-cum-service organisation to support the electro-
nics industry,., KIET's RDRE work is done on facilities
that can also be used for production purposes,&the manufac-
turing know-how will be readily transferable to industry.,

In December 1980, in order to formp an effective
critical mass, and to avoid the pitfalls of spreading
limited resources too xkimrk thin, the Government mergjed
closely related public research institutes, reducing the
number from 19 to 13, and consolidated the administra=-
tive responsibilities under MOST,

The Government is currently formulating podicy
measures to promote closer co-operation between public
research institutes and industry., During the fifth five
vear plan (1982-86), ihe Government (MOST) would comnission
the public research institutes to carry out "national
projects"” to develop jointly with industry, technolcjiec
in areas of critical importance to future growth, such as
semi=-conductor, computers, fine chemicals, automobiles,
nuclear engin-ering and industrial systems engineering,

LR ) ’
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Althoujh it is too early at tnis stage to avsess
how successful "national projects™ will be in promotinc
a closer link between public research institutes and
industry, it is almost certain that otner mechanisms
will be called for if the link between industry and
public research institutes is to be further developed,
One such mechanism would be to channel a certain percentage
of research institutes' annual budgets through intermediaries
such as KTDC, which would then use the funds to finance
a p. * of the cost of the RD&E projects from industrial
comp. nies to be contracted out to research institutes,
This arrangement 1is under considzration by the Government.

KTDC was established in 1981, as a private sector
entity with strong private sector support to fill the
Institut lonal ga, in the Korean Capital Market, KTDC
will help strengthen the link between public research
institutes and industry through its financing of RD&E
projects sponsored by Industry but carried out by the
Institutes,

KTDC will complement the activities of existing
financial institutlons, as well as those of other
industry support organizations, including KTAC and KOP[EC,
KTAC was incorporated in 1974 as a wholly owned subsidiary
of KIST, now the Korean Advanced Institute of Science &
Technoloyy(KAIST), an institute of technology-cum-RDRE
institution, with the primary objective of commerciclising
production technologies(products :nd processes) develcped
by KAIST, To this end, it was set up to prepare detailed
feasibility studies for selected projects with strong
commercial potential based on the results of KAIST's RIDRE
efforts, and to approach interested parties to sell such
projects for a conmission, It will alsc make egquity invest-
ments in such projects. Duriny the last few years, KTAC
has made about a dozen sales of know-how and half a dozen
equity investments, with its totad assets amountinj to
about US$ 1,5 million, It is currently seeking to
increase its share capital,
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KTDC will put strong emphasis on sharing the risks with project
sponsors and thereby will influence and reinforce industry's
attitude towards further undertaking of RD&E's activities .
The f.inancial support provided by KTDC will bisically serve
as "seed money"” which should have a multiplier effect on
industry's RIBE investment necessary for tne accelerated deve-
lopment of industrial technolojical capability. In addition
with 1its firsﬁpand knowledgye of the status of technolcgjical
development and needs cof industry, throujh direct contact at
the firm levels and throujh periodic surveys by KTDC staff
and consultants, KTDC will be in a gjood position to assist
industry to identify international technolojicsl trends and
areas in which it should focus its RD&E efforts. Also throu:h
the procesc of appraising and particularly supervising its
ADRE projects, KIDC will induce a meisure of discipline, and
hence increase the efficiency in industry and management of
RDRE activities, Finally KIDC will promote a closer link
between industry and public research institutes, by encourajing
and financing projects spensored by industry and carried out
by these research institutes,

Since KTDC's financinjy is oriented towards the
risk sharing, venture capital type, KTDC will emphasise %xpf
software loans without collsteral, rather than hardware loans
with collateral security, as financing for the latter may be
available from other financial institutions. In supporting
industry RDRE ventures, KTDC will put stron; emphasis on sharinj
the risks with project sponsors and thereby will influence and
reinforce industry'c attitude towards further undertakiny of
RD&E's activities. The financial support provided by KTCC
will have a catalytic and multiplier effect on industry's
RDRE investment necessary for the accelerated develcpment
of industrial technolcgical capability. In addition, with
its knowl:dye of the technolojical status of industry and techno-
lojical trends throujh surveys and studies, KTDC will be
capahle of acsi<ting industry in identifying areas in which it
snould focus its RADRE efforts. Also through the procecs of

eer B
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appraising and particularly supervising its 3D&E projects,
KTDC will induce a measure of discipline, and hence increase
the efficiency .n industry's managenent and implementation
of RDRE's activities, Finally, KTDC will pronote a closer
link between industry and public research institutes, by
enceurajing and financing projects sponsored by industry and
carried out Ly these research institutes,

The most important lesson from other institu-
tions in the world that are of similar nature tc KTDC is that,
for this kind of rickesharing financial operation to be
successful, the institution must have autonomy asnd a strong,
independentand entrepreneurial manacement, and the ability
to attract and retain a competent and a nigh-calibre profe=
scional staff, This condition has been met in the csse of
KTCC winich has also evolved sound lejal freamework and operating
policies and procedures that provides KIDC with the autonomy
and flexibility of a private sector organization,

Another asvect that is also of critical importance
to KTDC, 1is the finamcial support that it requircs dJuring its
early staje of operation. Unlike most of its counterparts
in the world which are government-owned and financed through
government’s annual budjets, the majority(€056) of KTDC's share
capital is owned by the private sector, Due to the nature of
the risk-sharing business, a new Company such as KTDC, is
expected to experience loszec of income during its initial
years (5=-10 years) of operations before earning profits
when its risk taking ventures begin to yield returns. During
this period, K.DC should be able not only to withstand these
losses, but also tc mobilize additional funds from various
sources including the capital market to continue and €xpand
its operations. As such the Government's firm coamitment
to provide KTDC with the necessary financial ascistance,

B-...
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such as equity capital and lcans, as well as funds tc cover
a portion of KTDC's losses pertaininj to its conditional
loans during this 5-l0 year period would be crucial.

PHILIPPINES

The TTB (Technolcgy Transfer Board) is an int:r-
agency body attached to the sinistry of Industry, which
requires registration of all technolcgy transfer arrangements,
It was created by a Presidential Decree,

The Technology Transfer Board is composed of
representatives from the National Economic and Development
Authority, Central Bank of the Philippines, National Science
:nd Technology Authority, Technology Resource Centre, 3oard
of Investments and Philippines Patent Office under the Chairmans.:ip
of the Ministry of Industry, which enablesfit tc operate as a
well co=-ordinated and represented body. |

The Board has the following functions:
a) Formulate policies, includingasystem of priorities
which would promecte an integrated approach to the developmental
and regulatory roles of the government in the field of techno=-
lcegy transfer;
b) Issue rules and regulations tor the effective, effi-
cient and economic implementation of policies and guidelines
relative to technology transfer;
c) Establish a system for co=-ordinating all governa-
mental activities on technology transfer and ensure continuing
and meaningful interaction among various governmental agencies,
particularly with re.pect to the determination of the impact
of technology transfer on national develcpment;
d) Serve as a forum for the continuing interchange
of ideas and information among the concerned govérnment
agencies, the private sector and the general public on policy
issues, problems and alternative agproaches relating to
technology transfer; and
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e) Perform such other functions as may be necessary for the
accomplishment of its objectives;

£) The TTB has the specific function that all tecnnology
arrangements are required to be registered with the Board after
due evaluation in the light of the technology transfer peli-
cies set by the Board, subject to such sanctions the Board
and/or its member agencies may impose for the effective
implementation of this requirement,

In evaluatiny ajreements the 3oard is guided by such

pclicies as:

a) Appropria*eness and need for the technolo.y/industrial
property rights
b) Reasonableness of the technology payment in relation

to the value of the technology to the technology recipient
and the national economy;

c) Restrictive business clauses shall not be allowed in
any agreement, Among these are:

- Those which restrict the use of technology supplied
after the expiry of the agreement,

- Tnose which require payments for patents and other
industrial property rights after their expiration,
terminatiosn or invalidation,

d) The agreement shall provide that the law of the
Philippines shall govern the interpret tion of the contract.

e) The agreement shadl provide for a fixed term not
exceeding five years and shall not contain an automati® rencwal
clause in order to ensure adequate adaptation and absorption

of technology.
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National Science and Technology Authority:

The Mational Sciernce Development Board (NSDB) was
reorganized intc the National Science and Technology Authority
(NSTA) by the issuance of Executive Order N, 784 on March 17,1982,

The NSTA is mandated to formulate a national plan
for science and technology. Upon approval by tne President,
the polan is to be implemented by all joverament agencies
and institutions.

The objectives of NSTA are:
a) To stimulate and guide scientific, engineering,
and technological efforts towards fulfilling the basic and
the inmediate needs of the peopie;

b) To survey scientific, engincering and technological
resources of the country and fornulate a comprehensive program
for the develcpment and maxinum utilization of such rescurces
in the solution of the country's problems;

c) To strengthen the educetional system of the country
so that the same will provide a steady source of competent
scientific and technological manpower;

d) To furnish incentives to privete and individual
initiative in scientific work, as a fundamental basis for the
advancement of science;

e) To promnote and encouraje the dissemination of tne
results of scientific and technological research and tne
general application thereof;

£f) To encouraje and facilitate the active participa-
tion of domestic and foreign sectors in furnishing financial,
technical and other forms of assistance for scientific and
technological activities;

g) To promnote co-ordination in research in order to
secure concentration of efforts, minimize duplication and
thereby achieve maximum progress;

h) To initiate and bring about the establishment of
standards, gquality control measures and documentation
facilities; and

i) To encourage studies in the pure and fundamental
sciences. cee B
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Sectoral councils are createu under the umbrella of

NISTA, These are :

The Philippine Council for Industry ind Energy Research

and Development (PCIERD),

The Philippine Council for Health Resecarch and Develop-

ment (PCHRD).

The Philippine Council for Agriculture and Resources

Research and Development (PCARRD).

The National Research Council of the Pniligopines (NiCP),

PCARAD, PCHAD and PCIERD are under the administrative

supervision of the Authority while NRCP remains as an attached

agency for purposes of policy co-ordination,

The NACP has retained its character as a collegiat body of

scientific workers, and is resgsonsible for basic and social

science researches., The governing bodies of the three applied

research councils are composed of jovernmnent officials and

private sector representatives agcpointed by tie President., Tals

composition juarantees the council's linkage with national

developnent, and provides for wider participation of all sectors

concerned,

All R&D institutions are under direct supervision of tae

Authority, Amongst these are :

a)
b)
c)
d)
e)
t)

The National Insticute of Science and Technology (NIST)

The Philipine Institute of Volcanology (PHIVQLC),

The Forest rroducts Research and Development Institute (FFADI),
The Food and Nutrition Research Institute (FNRI).

The Materials Science and Research Institute (MSRI).

The Philippine Atomic Energy Cp.anission (PAZC)
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The R&D Institutes adiet a task force approach in the
new orjanjzational set up to provide for flexibility under
the scheme, research personnelkgaé grouped into task forces
or research teams for specific programs and projects,
Upon completion of a program or project, the researchers
concerned become gvailable to join other existing programs
or projects or form new ones,

Also under the umbrella of the NSTA are three S&T sup.ort

agenciss., These are:

a) The Philippine Invention Development Institute (PIDI)
b) The Science Promotion Ipstitute (SPT)
c) The National Academy o{ Science and Technology (NAST)

Two major developments further strenjthened the techno=-
lcgy transfer capability of the NSTA, Firstly, an Executive
Order virtually institutionalised the technology transfer
within the NSTA and its agencies. A technology utilizaiion
division NSTA was created to ilentify and pr@mote the utiliza-
tion and commercialization of B&D results, Each sre of the
R&D institutes was likewise directed to organize their own
technology transfer and utilization units,

Secondly, under the umbrella of the NSTA - KKK Action
program {(a machinery for the active and systematic dif usion
of technologies generated by NSTA research agencies), the
NSTA research institutes identifiad about 50 viable techno-
logies for transfer to the rural areas and pinpointed the
suitable areas where these technologies can be applied,

NSTA has linkages with the Technology Research Gentre(IRC)
in matters concerning commercialization of technology. Also
it has linkages with 25 industry sectors of the Ministry of
Trade and Industry includinj the small g and medium - scale
industry groups of the Bureau of Small and Medium Sc,le
Industries (BSMI).
oo W
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Techrology Resource Centre :
b4 The Technology Resource Centre is a government

corporation created in 1977 by a Presidential Decree. It
is attached to the Ministry of Human Settlements, but
operates independently under i.s own charter.

The TRC was organized to promote, foster and
spread the use, application and commercialization of
all ginds of technology which will give social and ecocnomic
benefits to the people, It is also a link between the
scientific conrunity engaged in research and the 2nd users
of technology.

To carvy out its tasks, the TRC offers a package
of services to technology developers, small ¢ and mnedium -
scale industries, urban and rural workers, entrepreneurs,
industrial workers, households, coumnunity leaders and the
general puplic,

These services are: technological information,
technical advice and training, management, financing and
marketing assistance for industries making use of the new
technologies, and computer services,

The Technoligy Dissemination Departaent (TDD)
spreads technology by oreRxaxirg creating popular awareness
of its value and its many uses and Dy transmitting knowledge
of the latest and most appropriate apovlication of science
and scientific methods,

Under the TDD are: Popular Technology Program
(POPTECH) ; People Program; Technobank; Bagnog Lipunan Sites
and Services Level II (BLISS II) Program and the Technology
Library.

The Technology Jtilization Ventures Departmnent,
composed of the Technolougy Utilization Su. .ort System{TUSS)
and the Technology Ventures Development ¢Program (TVDP),
promotég the use of new pf or improved technolcgies which
have market potentials.
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TUSS provides pre-investimenlt services including
funding assistance, management consultancy, technical
advice and marketing assistance to help institutions and
individuals launch developed technologies into the
commercial market.

TVDP, on the other hand, assists institutions
and individuals in the manufacture of technologies and
innovations which have passed both tecinical tests and
economic viability studies.

A Presidential directive authorised the TRC
through the Livelihood External Assistance Projram (LEAPO)
to be "the implementing arm of the National Science and
Technol>gy Authority for fostering and promoting the
commercialization of available and appropriate techno-
logies™ by putting all foreign-assisted TRC lnan programs
under one management group,

The LZAPO has three programs under it; the
Export Industry Modernization Program (EIMP), the Agro-
Industry Technology Transfer Program (AITTP), and the
Urban Livelihood Financingj Prograa (ULFP).

The Informnation Systems and Services Departmnent(ISSD)
provides computer-generated economic and technolcyical
information, the ISSD is composed of the Systems Services
Program (SSP), the Computer Services Program (CSP) and
the Graphics Services Program (GSP),

The SSP designs and develops programs, systems
and other soft-ware that enable decision makers and
managers in government and private institutions to use
the conputer in the various aspects of management.,

The CSP operates a computer services time-sharinj
network which is monitored and controlled at its centeal
site facility. This network is capable of providing
both on-site and off-site data processing services through
remote stations., The network offers a wide array of
utilities and software packages to technical, scientific,
as well as commercial applications,
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Intellectual Property Rights

In protecting industrial and intellectual property
rights and in promoting scientific research and invention,
the Patents office plays a constructive role,

CHINA :
China is very different in some respects from
other Developing Countries and only some of these will be

commented upon,

As there is no patent system in Chi~a for a 1lcng
period of time, the transfer of technolcgical achievements
has always been rewardless, In the past there was lop-sided
thinking that the unanimity of interest between socialist
enterprises and between these enterprises and the research
institutes, the transfer of technology would automatically
take place without any conditions, as the transfer would
be beneficial to Society as a whole. Hgowever, experience
over a lonj period demonstrated that this was not working,
Two years ago, China beuan to jive rewards to the transfer
of technological achievenents on an experimental basis.

This turned out to be guite beneficial, as it generated
in the transferor a higher sense of responsibility and
obligation. In order to promote the transfer and diffusion
of achievement on a larje scale, the Chinese are now
putting into practice the system of transfer with rewards.
China is also conscious that their technology
management level needs to be strengthened and has recognised
this as a basic weakness in their development and trans-
fer mechanism,
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SRI LANKA :

The Ceylon Institute of Scientific & Industrial
Research (CISIR) is the largest complex of applied
research activity in tne Country. while most of the pro-
jects that are being handled are carefully selected,
relative to their immediate relevance to the Country's
needs, technology transfer is accomplished on a relatively
ad-hoc basis. Besides the CISIR, there are other Insti-
tutions in Sri Lanka which play a part in the process of
technology transfer and development. The principel
problem is lack of co-ordination, and in particular the
isolaiion of the research and development organizations
from both the productive system and the system for moni-
toring and screening imported technology. For these reasons,
Sri Lanka Centre for Technology was established within the
Ministry of Industry and Scientific Affairs, with appro-
priate linkages with other Ministries and organisations
concaerned, Sri Lanka did not consider it necessary to set
up an entirely new apparatus, and preferred to draw upon
the existing potentially available arrangements.

MEXICO

Prominent amongst the R&D Institutions in Mexico
may be mentioned IMP, Institute de Investigations & Applica-
tion Eu Systems UNAM, Centre De Investigations, IPN Av
Institute Polytechnique Degasses; Institute of Investiga-
tion Electricas.

INgOTEC which is run on conmercial lines has been

identified as a successful operating lechnology transfer
Agency.

IRAQ

In Irag, yet another approach has been made.
Iraq is building up a socialist economy.

Their technology cent:e is composed of
five departments,

1, Technology Planniny and Policy




_ A

2. Technology unpacking and evaluation

3. Technolcygy Information

4, Registration of Contracts, agreements and
other technolcgy documents

5. Co=operation Department

Tne Centre was set up as a seParate entity and
guided by a technolog board which nas 7 close links with
the National Planning Board,

JAPAN

Japan is selected as an example of a Develaoped
Country, and a brief resume' 1is given of tne Exploita-
tion Activities of the Research Development Corporation

of Japan,

JRDC

Research Development Corporation of Japan was
established on July 1, 1961, under the Research Develop-
ment Corporation Act. The purpose of this natiorslkorpeoxa-
tion, operating under Science and Technolcgy Agency, is
to develop the outcomes of scientific research in Japan
on an industrial level and to promote the effective
exploitation of such develcpment,

Many domestic researcnh projects, however, although
potentially applicable to industry, are apt to be le{t at
a stsge a.t which they require further development befcre
they can be fully explcitedby industry, This tendency
is partly due to hesitztion at undertsking projects in
fields new to industry and partly due to a lack of suffi-
cient development capital within industry.

To meet this situation a proposal was put forward
by the government as well as by interested g roups in
industry; it called for the establishment of a national
organization devoted solely to the task of bringinc promic-
ing research projecis to the attention of industrial circles
in order that they could be fully exploited by industry,
the cost of develcpment being borne by the government,

Thue was established the Research Developnent Cerporation
of Japan which play- a liaison role between research
centers and industry. e @
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t selecls prospective research projects and
assumes full responsibility for undertaking the deve-
lopmental work.

I ORGANIZATION AND CAPITAL

The organization, capitalization and otherg matters
relating to the Corporstion are set out in the articles
of Research Development Corporation Act of 1961,

The capital, which is provided by the jovernment,
amounts at present to 14 8 million dollars with an
expected anrnwal increase of a few million dollars,

11 FUNCTICNS

The tasks of Research Development Oorporation of

Japan can be outlined broadly as foll:ws:

1., Development of new research projects of national
importance whose industrial application entails
difficulties (Commissioned project)

2, ECifective exploitation of projects following
stage 1 (Exploitation)

3. Liaison activities related to promising research
projects which have industrial application
(Liaison)
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1, Connissioned rProject

a) Investigation and Selection of a New Project

for a Commission

There are now more than one hundr:d national
and other public research laboratories, in addition
to numerous private institutes, car—Tyin: out research
in Japan., The Cqorporation conductis a close examina=-
tion of submitted research projects undertaken by
these organizations to determine whether any should
be classed as "commissioned" research projects in
that they may be difficult to develcp but with a poten-
tial industrial application,

After further consideration of these research
pro:~3ts by the Development Council, some are selected
by tne Corpcration as new develcpment projects.

b) Selection of an Industrial Firm for a Commission

The Corporaticn then proceeds to tailor the selected
project to its requirements and takes the measures necessary
for its full development such as obtaining licences
from the researcher, It will then be announced publicly
that the project is available for bids b, interested
firms, After receivin, tenders, the Corporation care=-
fully examines the applicants' qualifications for
commission on the basis of their technical competency,
financial soundness and interest ir carrying out the
developmental work., Thus a conpany suitable for a
commission will bec selected,
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¢) Method of Granting a Commission

Between the Corporation and the selected firm
negotiations will proceed in the following manners:

1. Detailed study of the develcpmenta]l project

2. Determination of the financial assistance
to be advanced by the Corporation and its
method of payment

3. Licencing and other protective measures
4, Setting of Standards to determine the
success or failure of the project

5. Betermination of royalties ancd method of payment

dhen agreement is reached on all questions and the
contract sicned, the Cprporation, by acting as co~ordina-
tor between the research yroup and the selected firnm,
supervises the development work,

d) Evaluation of the Development

Upon completion of the developmental work, the
Corporation, on the advice from the Development Council,
will assess the results to determine success of failure
in ac-ordance with the standards set in the initial agree-
ment, Evalustion is based on whether or not the project
has reached a stage at which it can be considered a
success in terms of its industrial application., This
criterion is set out in as specific a manner as poscsible,
poth from the economic and lechnological points of view.
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e) Steps to be taken after completion

1, Success

when a development project has been judged as being
successful, the firm which carried out the project
begins its explcitation and repays the comntissioned sum
to the Corporation in annual instalments over a period
not to exceed five years; it also pays the Corporation
the agreed royalties, Approximately half of all royalties
thus received will be in turn forwarded to the research
organization which undertook the original research,

2. Failure

Nhen the project is determinec to be unsuccesstul,
the firm will cease work and repayment of the comnissioned
sum will not be required, The Corporation shall repossess
the remaining related material, etc, from the firm for
disposal.

2. EXPLOITATICN

The technological opportunities gained by a firm as
the result of a conmissioned project will usually be
followed up by tne same firm and legitimately incorporated
intc its regular operations, If the firm so wishes, the
right of expﬁatation may be retained exclusively by the
firm for a yiven period. As such a period of nonopoly
control draws to an end, the Corporation will invite other
parties to undertake wider explcitation, subject to a
specified licerze fee, Part of the fees thus obtained
will be forwarded to tne original research organization,




3. LIAISON

In addition to commissioning developmental projects,
the Corporation perforins the role of mediator between
research organizations and industrial firms,

#hen a request for liaison on an engineering
matter is received by the Corporation, it finds a
suitable party to meet the requirements of the applicant
and carries out the necessary mediation,

Especially, the Corporation conducts evaluation -f
patants invented in more than ore hundrod national
research laboratories using outside evaluators, When an
interested industrial firm is found, the corporation
negotiates a license with the company under the patents
rights on behalf of “he national research labcratceries.
1f the mediation is successful, the corporation
obtains the intermediary fee,
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II - A study of the specific technologies p.ronosed

for conmerciaglisation by the Natioral Cguncil for

Research ot Sudan, and the present facilities availa=-
ble in Sudan ior their commercialisatinn :

Visits in :ccordance with a carefully worked out
schedule were made to National Cpuncil for Re2search,
Council for Scientific & Tachnological Research, Council
for Medical Researcn, Enercy Resesrch Council, Ajricul-
tural Research Cpuncil, Social & Economic Research Council,
the National Documentation Centre, Faculties of Engineer-
injy & Architecture in the University of Khartoum, Build-
ings & Road Research Institute, Industrial Research &
consultancy Centr., Food Technology Researcn Centre,

The institute of Technol gical Colleges, the Manajement
Development Centre, tne ratent Law Oftice, the Ministry

of Industiry, the National Eneryy Administration Depart-
ment, the Irndustriai Bank, the Sudanese Indusiries Associa-~
tion, the Saeed Food Factory, a number of private entrepre-
neurs, Private Ccnsultsnts and the Eagineers Club, apart
from discussions with officials of UNDP/UNIDO. The

of ficials/Experts/Entrepreneurs with wnhom discussions

were held and briefs obtained are listed at the end of

this chapter, Through the courtesy of the President,i«ﬁ%
and Secretary Genera%,NCR, ample opportunities were made
available for studying the physical and experimental faci-
lities, and for technical discussions with experts in all
relevant cross-sectiions of the 3udanese 5cientific Comnunity,
as well as inter-related Institutions.

LN !
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Between the NCR and the four specialised Councils
i.e, the A3C, ESRC, STRC and MRC which cover all th: main
development sectors, there is complementary leadership
in Science & Technolojy(S&T),., The five National Committees
and Centres (the Atomic Energy Commission, the National
Computers Committee, the National Cgoumittee for Man,
Environment and Development, the National Remote Sensing
Centre and the National Documentation Centre) and the
€entres affiliated to the Cguncil (Institute of Tropical
Diseases, the Medical and Aromatics Herbs Unit, the
Institute for Oceanography; the Institute of Energy
Research, the Central Instrument Repair sorkshop; the
Cellulcse ﬁ%g%ﬁgggiUnit and the proposed National Centre
for Technologx’speak of the coverage, Besides the?é are
Institutions co-operating with the NCR and giving
strength to the total structure which are listed herewith
(i) The Universities of Khartoum, Juba and Gezira
(ii) Veterinary Research Administration (iii), the Agri-
cultural Research Corporation (iv) Food Processing
Research Centre of the Ministry of Agriculture, Food and
National Resources (v) the Tanning Institute of the
Ministry of Agyriculture, (vi) Food and Natural Resources;
(vii) the Industrial Research & Consultancy Ipstitute
of the Ministry of Industry; (viii) the Research «winj
of tne Meterolojical Dept; (ix) the Geological :nd Mineral
Resources Dept of the Ministry of Energy and Mining and
(x) the Buildin, and Road Resecarch Institute of the
University of Khartoum,

LN 3
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It is thus observed that the NCR being directly
sttached to the office of the President of the Republic,
and operating through a number of research units, centres
and institutions, some of which belung to various
Ministries and Govt, Depts, controls and supports a
modest, but committed S&T capability base, and has
successfully built up the culture % ethos for ihe use
of science & technolcgy for the benefit of the Society

in Sudan,

#ith the commitment an2 co-og=zration from the
Sudanese side that was so readily forthconing, it was
easy to see the strengths, as well as tne weaknescs44b,
in the existing structures for generation 3nd commerciali-
sation of technolojies,

Some of the technology packages which were in varie-
ous stages of develepment, and wnhich have a definite
potential for commercislisation in the Sudanese context
in relation to their utility by way of satisfying a
need, providing an efficient artefact or upgrading an
existing traditional practice are listed beluw, 2lun:
with the Institutions activgiytggﬁihe work .

I Council for Scientific & Technolcgical Resesrch @

(L) Building with Earth-Soil stabilisers
(2) Brick Making
- Both (e)—dm{i») for Low Cost Housing

(3) Cellulose thmit - Briquetting of
cotton husk/stalks

se0 "v




4 -
I1 Council for Medical Research :

(L) Ascay for the activity of medicinal plants
and their standardisation that could
lead to more productive medicinal plant
farms

(2) Upgrading and standardisation of tradi-
tional medicines

III Energy Research Council :

Solar dater Heater

Solar desalination

Solar Grain Drier

+“ind pump

Wwind Gener:tor

Blo-gas unit

7. Efficient charcoal burning stcve

L] . ¢ e L] L ]
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Y A:ricultural Research Cpuncil :

L, Micro-nutrient programme for trace
element deficient soils

v Buildin;s & Roads Hecearch Institute ¢

1. Brick Kiln

2. Hydrated Lime

3. Roof Panels - corrugated sheets
to replace asbestos

V1 Food Technolcgy Research Centre :

1. Sor_ ham decortication
2. Banana Ripening
3. Canning of Fruits & Food

It is readily apparent that these technoloies
have a loucal relevance, Although most ot tnem have
drawn on snly limited scientific inputs, they have
resulted in skill formation and a perception of
what appropriate technology develcpment can do in
problem solving on a national scale,
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Hardly any organized technelogy transfer mechanisms
(formal or informal) exist at this point of time, In the
Sudanese context, it is considered that not only has this
prevented commercialisation and diffusion, but has also

acted 2s a constraint on technology generation. The

Indian experience elaborately discussed in Part i of this
report has clearly shown that the backward linkages and
demands that a Technology T®ansfer Agency makes on S&T
resources in terms of proto-type develc_.ment, adaptadion

to varyingy field conditions and the different tiers of
operating skills available in different numan settlements
provides the necessary stimulus and direction t¢ cuccessive
stajes of technolcyy development, The basic thesis whicn
has come out of the Indian experience, 2nd zuulicable in
the Sudanese context, is that technology transfer and

technology ceneration should not be looked upon as

successive steps where technolcyy transier comes in as a
discrete sejuential operation after technology gjeneration
is completed. Technology Iransfer and Technology generation

are swymbiotic and interactive and successful technclcgy

packages cannot be Zeveloped in the absence of the stinmuli

and demand that they receive from transfer mechanisms.

The total absence of an institutional structure tfor technclety
transfer of domestic R&D is considdred a very serious gap
in the S&T innovation chain in Sudan., This is all the
more so, because of tie weak characteristics of the recipient
base when it comes to private entrepreneurs, and the
larye dimensions of the country with a variety of eco-systems,
life-styles, consumer demand patterns etc. In the nesr
total absence of motivations and mechanisms for succescsful
commercialisation of indigenous technology, the ur.ency
of setting up a Techrology Transfer Ajency cannot be over-
stated, and the elements that should yo into such a structure
are discussed in Part-III,

eee &
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A remarkable example of technolojy transfer took place
when one of the top Scientists from the Food Technology
Research Centre in Khartoum moved to set up an Industry
"The Saeed Food Factory Ltdi(Khartoum North), and in
the process, as a technocrat who had himself contributed
to the generation of know-how, was able to transplant
and graft into the production stream, the research find-
ings done by Sudanese Scientists in production, handling
and processing of fruits and vegetables., Although machinery
end equipment was obtained from abroad, Sudanese experience
was utilised in the field of planning, engineering, produc-
tion and maintenance of the project. The complex consists
of a farm and factory with tomato paste production
(820 kg/hr), fruit juices hectars and squash lime, jams

sauces and chup production line, canning lime for cans,

and marmlad& line. canned vegetables and ready inezls line,
Bottling limes for jars, packing li.es for jars, bottles

. M . .
and cans, can miking lipe etc., This success story is
apparently a rare case of a technolosist wno could conbine
know-how with entrepreneurial capability and investment

resources,

An "Improved Charcoal Stove", as an ap-liance
needs special mention. The stove is made from two concentric
cylinders of steel sheet metal. The inner cylinder
(25 cm.diameter) supports the fire grate and provides
support bars for the pot. Tne outer cylinder, which acts
as a protection wall against outcide air drafts, provides
some thermal insulation and rests on the support bars.

The support bars extend to the outside foraning handles
for lifting the stove.
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Since it was found from the socio-economic surveys
that charcoal is the most popular type of fuel, the project
was directed to achieve the followiny objectives:

(a) To minimize waiste in the consumption
of fuel

(b) To save the traditional sources of
energy wh&ther in its raw form(wood)
or processed form(charcual)

(c) To obtain the maxinum possible thermal
efficiency from fuel (charcoal)

(d) To use available and durable materials
for the gtove

(e) To minimize the level of skills needed

for fabrication

A study was conducted in the household in the
suburban areas of Omdurman, Al Fateiheb in the first part
and El Gezira Islang in the second part. The study
included the socio=-economic technique of handling the
household iuel, through intecrwiews, questionnaires,
observations, the way the home manigjer obtained, the
type of fuel available, at what cosi and the mechanism
of transforning it into energy.

From field experiments carried out at the two
menticned areas, it is reported that there is a popular
acceptance for the new stove. The stove was taken around
houses where techniques of use have been demonstrated.
It is reported that the daily consumption of fuel was
reduced by 60k,

Neverthless, technolcgy transfer to a large
nunber of small manufacturers and widespread adoption
in end-use has not so far been accomplished.
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Brick-making :

First, enleavours to improve the present known

methods of manufacturing red bricks, and :

Second, applied studies targetted to study the
technical feasibility of modern manufacturing of
clay products, in jeneral and red bricks in particular.

Experience revealed that the improvem«nt of
present techniques of production of red bricks in the
Sudan, reqguires an intensive work to improve the compocsi-
tion of the basic meterials, th-ir mixing tecnnique,
methods of shapin; and drying and best means of firing,
Improvement, rather tnan abandonment, is presently the
generally accepted taryet because of nultiple socio-
gCconomic reasons,

In this context the National Building Research
Station has investigated :

1, Sffects of various additives tc the basic raw
material which is the Blue Nile clay deposits, and
2. Effects of drying the shaped bricks directly
under the sum or in a shaded area, the bricks
beinc open for air circudation in both cases.

The use of four additives, namelx saw dust,
zibala, Garad and Graw Nuts Crust have been experi-
mentally investigated.

The basic raw material is the Blue Nile clays,
The corresponding waste or additive, was 20% by volume
of the clay. The two components were mixed by hand,
water being added to yield a homojenous mix to be
sha.ed in a hand-presc machine, Firing of the dried
bricks was to a predetermined temperaiture projranme
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to eliainate variations ir brick gualities implemented
by burning parameters e.y., firing rate, maximum tempera-
ture, soaking time at the maximum temperature :nd

coolin. rate,

Evaluation tests confiirmed that the additives
upon ifermentation, improve the plasticity of the basic
material and act as reinforcing fibres thus reducing
jreatly concentrated cracks. Further, and upon firing,
these fibres ignite thus assisting in even firinc of the
brick snd minimising the development of nigh ftemperature
cradients within tne brick unit, a phenomena wnich may
otnerwise lead to firing cracks., dhen these fibres burn
out, they have cavities within the brick, ine result
being a reduction of the unit weight and an improvement
of the thermal cnaracteristics, Cavities on the top and
bottom surfaces of the brick increase the bondinj when

bricks ore built up.

Based on the studies, the following guide

recommendations were made:

(a) Use of dried agro-waste additives improve the quality
of fired red pricks, the availaoility of the additive at
the field being the Joverning criteria for use, Though
these additives affect the product in varying degrees,

it is recommended to nhave the additive in the form of
fibres, i.e thin and tall, The mixing water should be
kept to the minimum necessary for shaping without leaving
air pores in the produced brick unit (b) In case ordinary
wooden or steel noulds are used to shape the naterial,
close supervision must ensure thorough fill of the mould.

o0 .
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It really pays to introduce a3 simple hand-prescingy aachine
which at least regulates tize size and results in a more
compacted brick {c) If additives are us=d to a reasonable
proportion (about 20 to 30 percent by volume) it is not
necessary to dry the units under shade as long as they

are open for air circulation, The ground, however, snould
be levelled ind the bricks frequently turned to guard
against warping and ensure even drying,

The NBRS is ready to visit the sites, and also
investigate innovations like »rescing the cotton stalks
to reduce their volume and thus enable their more effective
use a&s a burning fuel,

These innovations in prick mzkinjy h.ve been
described in some detail to illustr~*: their possible
impact on low cost housing. And yet in the existing situa-
tion in Sudan these innovations have not found their way
into large scale building practice, raisiny a question
as to what type o¢f technology transfer mechanisms are
<cuitable for the purpose.

The two examples on charcoal burninj stoves
and bricks for iow cost housing have been dealt with in
some detail, as these have o relevance to larje sectlons
of the Comnunity, The Technolicgy Transfer Systems
that are yoing to come up as recommendations in Part III,
would therefore have to go beyond just the Licensinj style
of working, as inputs other than technolcgy donor-recipient
relationships would have to come in as support systems.
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THE EXPERIJENTAL SOLAR STILL DESIGN FOR SUDAN

By its very nature, solar desalination is suited
for application in the arid hot regions of the world. Large
areas of many of the Nortnern and .estern Africin Countries

fall in this category, i.e mainly arid.

Favourable technical features of a design which
is being lccally worked upon may be classified under cons-
truction features, operation features and maintenance
features, as detailed below: -

a. Construction features: On the whole the desijn w:s
meant to be simple and easy to construct. The brick
structure of the still is laid horizontally with
mininum secondary jobs such as preparation of site,
finishing, etc. There are no fittinys for filling
or discharge of brine., The ends are simplified and
require the same type of skill as that for the glass
covers. The distillate troughs are easy to constiruct
and the brine basin ends are removable, «Wider glass
cover panes may be considered to reduce cost of
silicone and on=the-job labour,

b, Operation features : Batch fill and discharge are
adapted. The filliny a~d discharje of the brine
require no skill, The collection of distillate midway
across the bay reduces ré¥aporation loss and improves
the drainage efficiency,

c. Maintenance features; The proposed ten metre bay
lenjth provides for easy cleaninj from the ends.
Periodic dumping (weekly) of brine from the basin
as a result of the batch filling minimizes cleaning
and reduces the chances of salt ind algae formation,
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OFFICIALS FROM ACADEMIC, RESEARCH, FINANCE & OTHER
RELATED INSTITJU1IONS AND PRIVATE ENTREPRENEURS
INTERVIENED

1, Prof.A.A. £1 Agib,
President,
National Council for Research

2. Dr, Saad Abbadi,
Secretary General,
National Cpuncil for Research

3., Dr, Abdel Karim i.M.Salih,
Director,
Medicinal & Aromatics IJo\fr) /f.uuw»ck’ Uny
Nabcorm ol < ouvancik % em Rercamal
4, Dr, Ahmed K. 3ashir,
Medical Research Council,
National Council for Research

. Dr,Yah&a Hassan Hamid,
Energy Research Council,
National Council for Research

€. President,
Energy .lesearch Council,
National Council for Research

7. Dr, Cecile usesley,
Director,
Nasional Documentation Centre,
National Council for fdesearch

8. Mr, Abdel Rahman Anmed EL.Ajib,
Director,
Council for Scientific &
Technoloyical Research,
National Council for Rdesearch

9. Dr, Sulienan Gabir Hamad,
Director, C.C.T.R.U,
National Zgouncil for Research

10 .Dr.Ahmed E.Elhassan,
Director,
Conventional Energy Deptt.,
National Energy Administration

11 .Dean,
Faculty of Engineerin, &
Architecture,
University of Khartoum




5%
s Sl

i2. Dr., Farouk E1 Tayab El Abadi,
Acting Director of Indus.Research,
& Consultancy Institute

13. Director,
Food Technolcgy Res.Centre,
Ministry of Agriculture

14, Dr. Hamid Anmed El Hag,
Building & Road Res, Institute
University of Khartoum

15, Mr wWidatalla E. Abdalla,
Researcher,
National Council for Research

16, Dean of Institute of Technological
Bolleges(Polytechnics)

L7, Dr.Ahmed Elbesha Awadalla,
Building & Road Res, Institute,
University of Khartoum

18, Dr.0.I. Yagi,
Building & Road Res, Institute,
University of Khartoum

19. Dr, Paavo Harju,
Senior Industrial Dev,.,Field Adviser(SIDFA)
U JIDO-UNDP,
SIDFA Office,

20. ¥ Cornel{a O{mann,
Junior Profescsional Otificer,
UNDP

21, Mr.,R.d, dootton,
Assistant Res. Representative,
UNDP

22, Dr, Suwar 2t Da hab A.tisa,
Director General,
Manayement Development Centre

23, Prof., Abdel Rahim Saeed,
General Manager,
Saeed Food Factory

24, Br.Eng., amin Hussein,
Senior Lecturer & Head of
Deptt, of Textile Technology,
Khartoun Polytechnic
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Dr, Lee G. Burchinal,
Anfad University,
Omburmnan.

Dr. Hassan A, Mekki,
Chairmnan Board ot Directors,
& Managing Director,
Industrial Bank of Sudan

Mr Ismail A/R Elgizonli,
Acting Director General,
National Eneryy Administration

Mr E.Y Elhag
Industrialist

Mr Abdul Gadir Suliman,
Under Secretary
Ministry of Industry, Sudan,

Mr Mustafe A. Osman,
Managing Director,
Factory Equipments Ltd.

Mr. Ahmed Ezzelarab Yousif,
Executive Director,
Sudan Industrial Association

Mr Osman €1 Amin,
Ministry of Industry,
Sudan,

Mr, Elha  Yousif Elmakki,
General Manager,
Zlmakki Trading Company Ltd.

Mr Kamal Abdelmonein,
Deputy Bécretary General,
Arab cconomists Ascociation,

Mr, Marwan K, Abdelmoniem,
Abdelmoniem Corporation,

Mr Abdel Rahman Mohomed,
Assistant Director,
Investment Board

Dr Abdel Salam Abdel Moniem,
Chairman,

Abdel Mpniem Industrial &
Engineering Co.Ltd,

Mr Maha Hassan Osman,

Energy Research Instittute,

National Council for Research
or..0.5id=-Ahmed,Director oif Enexigy,

Rese:rch Institute, Natinnal Souncil for decsearca,
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Prof ,E.AKarib,

Rector,

Darfur University

National Council for Higher Education

Dr. .4adie Yanni Magar,
Director,

Agricultural Research Cpuncil,
National Council for Research

Drs.d. Satti,
Institute £ox of Tropical Medicine Research

Dr. Osman Sid Ahmad Ismail,
Minister for Education, Sudan.

Dr. Amnin Hussein,

Head, Department of Technology,
Implementation,

Renewable Energy Research Institute

Mx AkRzeixRakmarnxMzhaxed ,

Dr, Bashir M. Mohamedeli,
Ministry of Industry,

Mr Hassan Mohd. Saeed,
Agriculture Research Council.

Mr Sulieman Gabir,
National Council for Research

‘Ar Fathi Mgha amed Ahmed,
(Chemigal Engineering)
National Council for Research

Dr, Asim A, Daffalla,
Medical Research Council,
National Cpuncil for Research

Dr. Ibrahim Habiballa,
Director of Research,
Management Develoupment Centre,

Prof, I. Eldiougi Mustafa,
Head,
Agricultural Research Council

Prof. R. Bashir,
Food Research Centre.
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III., RECOMMENDATIONS to promcte the comunercizlisation
of technologies developed by Research Institu-
tions in Sudan :

The Government of Sudan has persistently
and passionateoly advocated the buildinyg of the Medern
Science-based State. The Natiocnal Council for Research
has formulated guiding prosraines so that the 1980s
decade can be described as the era of +he inception of
the Science-based State, The NZ is workirc to utilise
Science & Technoligy{S&T) as a means for promotinj
economic development, especially to supoort the "Rack
to the Country Side" progjrannes, Suitable Research is
to be correlated with dJdevelopmental plans.,

dowever, admittedly in the existinj situa-
tion the research results are not finding commerciali-

sation and applicziion,

Technology must suit local needs and to make
an impact on the lines of ordinary citizens, must jive
constant thoutht to even small improvements which could
make better and more cost-effective use of existing
materials and met .ods of work. The development of SUDAN
has to be based on its own culture and perconality.
Technoloyy must also be viewed in the hroidest sense
covering the agricultural and service sectors along with
the obvious minufacturing sector. Tne latter stretcheA
over a wide spectrum ranging from village small c<cile
ind cottaje industries (often based on traditional
skills) to medium, heavy and sopaisticated industry.

Success in implementation demands a conscious
integrated auproach coverin; technology assessment,
development, acquisition, ab:oruvtion, utilization and
diffusion znd connected aspects of financing, based on
overall national interests, priorities and the attain-
ment of the most challenjin, technolc,ical goals.

cee B




A situation analysis was made in Parts I & II
where the experiences of other countries were compared
with the Sudanese scenario, ana an appreciation of the
Institutions, structures and linkajes was jiven follow-
ing visits to the participating lLaboratories and asso-
ciated Agencies, and a study of the specific case :istc-
ries of inventions and artefacts through the various
stages of development, but nowhere near commercialisa-
tion. The analysis makes it abundantly clear that a
New Ajency with the character of a NATIONAL CENTAE
“O& TECHNOLOSY TRANSFER AND DEVELOPMENT (NCTTD) needs
to be created with the specific function assigned to it
to lcok at the Innovation chain as a totality - brid:e
the gaps in the Innovation chain - 3nd char;ed with the
single point responeibility of "FROMOTING Nz TZCTHNO-
LOZIES TU THE PRODUCTION LzVEL", as a PRIME CO-ORDINATOR.

In doing this the NE./ 1:2NCY will have to
innediately addrzss itself to the followinj tasks to
enable it to play the desired role,

L, SrUisGixes R:ScA3CH PROJECYS

Arraniye a mechanism through which In.ustry,
Industry-User Ascociztions, User Goverament Depart-
ments and Private Entrepreneurs can on terms to pe
mutually nejotiated sponsor research proyraanes of
immediate relevance to them, As illustrative examples
could be cited dyestuf:s technology and aoxiliaries
for the textile industry, partial deoiling of jroundnuts
by solvent extraction for lgin pea-nuts for export
purposes -~ chrome ore based syntnetic tanning chemicals
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for up.rading semi-procesced leather, calcium carbide
using active charcoal for acetylene generation,
salt farm chenicals , vottasium chlorate for matches etc.

Such s.onsored research projects st:nd a chance of
ready conmercialisation by end-users. Recycling of

Waste Lubricating oils from automopiles and railroad

engines, sulponation of oils for the leather tanning
Industry, production of table sslt, utilisation of the
by-products of the vegetable oil industry such as soap
sticks etc., are other examples,

A mechanlsm throu;h which END-USZR INVCLVE=-
MENT IN PROBLEM SEuTIGN could be done in an organised way
would be to hold once or twice a year, a GET-TCG=THER
or "MZET" of Research & Development Scientists in the
R&D Institutions on the one hand 3nd practisin; Entre-
preneurs/Industrialists on tle other, with perhaps the
CAAMBZR OF INDUSTRIES as a focal point, The same MEET
could also be used to effectively conmmunicate to
entrepreneurg,R&D inventions awaiting to be commercialised
and promote effective interfacing 3nd interscticn and
initiate a continuin,; dialojue between R&D Scienti:ts &
Entrepreneurs,

2. PROTOTYPES :
Demonstiration Units & Prototypes :

The value of these is illustrated by taking
the mechanics of commercialisatiocn of Solar Thermal Devices,
Solar Jater Heaters, at competitive costs with boildes
using furnace oil (with flate plate collectors to capture
solar radiation as develcped through indigenous R&D)
represent a case {or commercialisation to save dependence
on scarce furnace o0il. A demonstration plant put up on
the roof of one of tne Luxury iHotels in Khartoum or
else a Hospital or Textile Mill or an Academic Ipstitu=-

tion/Hostel is an essential prerequisite to prove the
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cost effectiveness ind also develcp the engineering
faprication capability. It should be the function of
the proposed NCTTD to find funds and engineer tne

first deamonstration plant which if successful, can be
cold off, and the ex.ertise made available for repli-
cation and commercialisation. The Brick Kilns and
improved brick manufacturing systems are other examples
where technoligy multiplication would be accelerated

through Demonstration flants.

3. CENTRAL DESIGNS OR3ANISATION

The proposed NCTID should also take on itself the task
of establishing a critic2l much nseded capability -
nzmely a Design Enjineeriny Unit suitsbly staffed to
do both basic and detailed ensineerinj. The funCQLOn
of this unit snould be to convert inventions and
process knovw-how jenerated in 3&D into engineered
prototypes and produce fabricstion drawings ready to oe
taken up at the shop-floor level, The Unit can be a

key linkage in offering to Entirepreneurs 33D Process

know=-hov on a Turn-Key basis,

The Central Desijns Organization could
also be charjed with the responsibility of desizniny
pilot plants for laboratory level know=how and further
scaling up from pilct plant to the manufacturin; level,
Sponsoped RBesearch Progranmes are more likely to come
in, if the Entreprenceurs have an sssurance that what
can be given to them will be RR&D followed by suitabple
engineering,

The Organization will need tc be staffed
mainly by Chemical & Mechanical Engyineers who can develop
forward linkages with Fabricators and backward linkages
with R&D Scientists, Access to a jood dorksnop would
be essential.

LN N 4 ‘
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4, MO3ILITY OF SCIENTISTS; SCIENTIST-ENTREPRENEUR SCHEME

Conveying knoviledge and skills =eveliped at
the A&D level is not easy. In actual practice it is found
that nc amount of documentation is adequate., The best
way to ensure that technology transfer is total and complete
is tc evclve systems under wnich 38D Scientists who have
come up with comnercialisable inventions can be lcaned to
Industry which takes up thesm processes for conmercialisa-
tion. The services could be jiven on loan for a pericd
of two to three years if necessary, but the movement
will not take place unless the service benefits of the
lcanee employees are fully protected., The National Center
for Technolcgy Transfer & Development snould
counter=guarantec these service benefits to permit maximnum
mobility of Scientists from Research to Industry and back.

A stratejy for generating a whole new class of
entrepreneurs and also ensuring effective transfer of techno-
logy is to encourage the RBD scientists themnselves to
take up their inventions and pgocesses, by the Scientist
himself acting as an Entrepreneur, This would call for
suitanle amendments in the Service Rules which snould
provide for an R&D Scientist-Epntrepgreneur coainy back t.
his parent Department in the event he fails in his entre-
premeursnip, The NCTTD shculd previde the peeessary
counter—juarantess to ensure retention of service benefits,

and thus try to develop a whole new entrepreneurial class,
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5. VENTURE CAPITAL :

Y
the First Entrepreneur involves a greater element of risk

(e

Connercialisstion of indifenous technolcay

than by subsequent entrepreneurs., Pcychological barriers
3lso exist in the money market to invest in indigenous
technolcyy, as contrasted to inported technolc:iec. Spne
mechanisns for Venture Capital assistance tnerefore need
to be formulated. A sugjestion is made tnat Connercial
Banks may place at the dispossl of the NATICHAL ConWTHE
FOR TECANOLOZY TRANSFEA & DEVELOPUENT 3 small proporticon
of their profits to be gyiven as an interest free lcan

to enable the NCTTD to ;ive seed capit 1l to inventors.

«shen the reszarch invention jets coamercialiise~, tnhe

seed capital should be returned to the Technology Transfer
Ajency wnich will re=-invest it in other Research Coamer-
cialisation Ventures, and use the limited fund as a
revolving resource., The investmeni is best made as cguity
in the Venture Cgompany and tne Technolugy Trensfar Centre
can oversee the operations of the New Coapanies throujh
the apporointaent of NOMINZ:Z DIR:CTORS,

All inventions and procesceccs Jeveloped in
publicly funded progyraanes in all Ipstitutions should be
ascigned to the NCTTD and shall be the property of this
Centre ior Licensing. The assdégnment can be for know=how
or patents where patents are taken, and thece a3y be
duly licensed by the NCTTD to Entrepreneurs on 3
selective basis. A draft license agreenent is placed
as an Annexure, The know-how or patents nay be licensed
for a down-payment(premia) and also a royalty to be
levied as a percentage (which could be anywhere from
1 to 5%) of the sales, The income ,enerated from

. e ’
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the prenia ind the royalties shall se used to furtner
develupmental work, and over a period of tine is expected
to generate adequate revenues for the National Centre
for Technolugy Transfer & Development to support its
activities, Tne NCTTD will arrance to collect the preais
and royalties, ana it is recozznded that some part of
the same(about 40») be disbursed to tne inventors to
motivate them to conkinuously improve upeén their inven-
tions. The income from prenia and royalties together
with the revolving fund for equity investnent(seed capital)
for Venture Cgmnpanies should sustain the NCTITD as an
instrunent of public good.

7. PATENT LAd

It is observed that the existing ratent
Legislation does not provide adequate protection to
indijenous inventions, and in fact can be counter-produc-
tive to exploitation of indigenous technolojy, as it per-
mits foreign patents to be in force, even when the
patentee has no intent to manufacture in Sudan. This
blocks generation of indigenous technolcgy, for fear of
patent infrinjenent, Measures for conpulsory licensing

should therefore be liberalised, and it shall be the
responsibility of the NCITO to recommend to the Govern-
ment trom time to time suitable changes in the Patent Act.
#hile safeguarding intellectual property rights, the
Patent Law must be structurz=d to be a dynamic instrument

of proyress for indigenous technology,
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8. Tne NCTTD will also be in a unique position to
act as a repository of all technologies available in the
public domain and also such technologies as are assiined

to it oy private companies and individual inventors who

will be welcome to take advantije of its services, 3y
virtue of its character as a Technology Reservoir, the
NCTTD will also act as a focal point for international
inflow of technolcgy, especialiy from friendly developinj

countries. This :'ill strengthen its capability base,

and also over a period of time permit it to act as a
conduit for export of technolojy and trading in technology
with neijhbourinj countries. Technology and trade have a
symbiotic effect, and it is likely that as the effective-
ness and dimensions of the NCTID grow over a period of
time, it can act as an entry point for Sudan in overseas
trade using the technoloyy door, The NCTTD may also
establish reciprocal agreements for exchange of technolcjlies
with its counter-part Agencies in {riendly countries

with a conaonality of interest.

9, INJ/ZHTIONS :

The NCTTD may proasote inventive talent amongst
the lcne inventors in the Cpuntry by providing financial
assistance(a) for patentiny of ideas and inventions
in deserviny cases 3nd (b) developing technic.lily ifeasible
and conmercially viable ideas and inventions to the extent
of the estinated amount required for making a protot pe
of a model, The NCITD may alsc consider jiving Certificste:

of Merit to meritorious inventions, especially those
coning from the student comnunity, tnhe lcne inventor and
the young scientists, These Certificates of Merit

cee B
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can be awarded at a formal function by a Hich Dignitary
of the State, so that they gain national stature, Such
honours, although non-financial, provide enough motiva-
tion within the Cpuntry to keep up the spirit of invention

and also prevent brain-drain of qualified scientific
talent to overseas countries.

10, FISCAL INCENTIVES, RELIEFS AND PREFER&NTIAL
PROJMOT IONAL MEASURES FOR CO:#MMeBRCIALISATION
OF INDISENOUS TSCHNOLOSGY

The NCTFwould be best placed to exaiine and
teconaend to the controllin: authority what special reliefs
should be given to entrepreneurs who risk commercialisation
of indijenous technolojy and show demonstrated preferences
for indigenous technology over imported technology, Depend-
ing upon the tax laws and licensing practices in Sudan,
the reliefs could be in the nature of ready registration
which af ords them sone advantages, delicencing and pre-
ferencial allocation of scarce materials, appropriate tax
relief on profits, and tax reliefs on monies appropriated
out of profits by existing Comuanies for investinjy in
indigenous techgology commercialisation, Such fiscal inceén-
tives and motivations snould strenjythen the character of
the indigenous technology recipient base,

11. TECHNOLOGY DgLIVERY SYSTEMS FOX CARIYTNG

TECHNOLOGY (ESPECIALLY TcCHNOLOGY FOR MINI -
MUM NecDS OF SOCIETY)TO REAOTc AREAS

(a) MASS MEDIA : It shall be one of the functions
of the NCTTD to maximise the use of the nass media like
radio and especially television for popularisation of
technologies generated to create public awarenecs and
acceptance, The use of Vocational and Educational
Institutes and Extension Centres is also recommended,
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Publications & Newsletters like 'TECHICLOGY
AWMARENESS SERVIC:' should be broujht out regularly,

However, the most effective way of getting
technology commercialised in remotes sreas, for techno-
logies which are appropriate to that area is throujh
DEJONSTRATION-CUM=TRAINING-CUM-REPLICATION CENTRES,

It shall be the function of NCTTD to set up such Centres
in collaboration with suitable Cgpunterpart Vpluntary
Agencies at selected remote Locations. These Centres
will serve the function of not only demonstrating the
technolcgies, but of training youn3 artisans and
craftsman in these technologies, so tnat the artisans can
turn into entr: preneurs and the technological units will
undergo aultiplication to produce an avalancne type of
impact,

The concept envisages that the Demonstration
Centres will be on display only for a limited period of
s3y a few weeks at a jiven location - at the end of which
period the equipment and men will nove on to a different
location, Basically tney will be thus nomadic in character,

to enable coverage of as larje an area as pos-iole,

The media of participation in rural exnibitions
shall also be encouraged by the NCTID,
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12. APPROPRIATE TECHNOLOSY D=VELOPAcNT

Research Laboratories often tend to ;0 throush
long gestation period prograamnes for tecinolegy gjenera-
tion and standardisation.

A case in example 1s that of the work peinj done
by the National Incstitute for Herbs & Medicinal Plants
to pronote traditional medicinal systems., ./hile thne
system of identifyin, the different generic and botanical
species, isolating the active principles, measuring their
therapeutic activity, carrying out the clinical, vharma-
cologyical and to?icological tests is the correct way of
doing tnings before developing a drug and placing it
on the Market afte: obtaining the approv:ls of the :inistry
of Health, the gectation period involved in systems of
development are often protegscted in time scales =xtendinj

from 5 to 8 yzars,

If it is recojnised that one of the thrusts of
Appropriaste Technology is o provicde quick relief and
make an ianediate impact cn the life styles and quality
o: life of the people, rystems of rapidly cutting down
on the gestation perlods in upgrading technoicgles based
on traditional medicine or traditional nethods of cons=-
truction or ewven food preservation must go through a
dual 3pproach, The firsv can be a riyc:ous scientifuic
apsproach involving longy gestation periods, Concurrently,
a semi~empirical app:.oach leanin. more on perception
and analysis of existiny practices and usajes, and blending
it with the available scientific knowledge teo evolve
progressive incremental improvenents, adaptation snd
acceptance is reconmended,

oo B
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If this strategy is accepted, the NCIID snoulcd be
allowed to participate in an advisory capacity in the
progranne formulation of all appropriate technology deve-
lopant =nd uprradation of traditional skills, such that
technolcyy utilisation within a reasoarble time=~span ic

ensured,

13, ENTIEPIENEURIAL DEVELOPMENT

The NCTTD shall also ba zshered o .th ile resgonsi-
bility of building up a whole new class of Entrepreneurs
with conaitment to indigenous t:zchnolooy -nd evolve suita-
ble linkages with Educaticnal Institutions, R&D structures
and Financial Ipstitutions to cote up v ith a Meticral
Entrepreneurial Developaent Programke.,

14, The NCTTD should also be reprrsented and consulted
on 311 Jecacaens involving the import of technolcay to be

3hle Le unicientle the technology package and projressively
substitute these with indigenous elenents concurrently
with 2dsptation,

Lo, UNDLRJRITING TO ENSURE MINIL.iUvi OFF-TAKE=
MARKET DEVELCPAENT S0AAD

MAIKETING NEXUS ¢ The NCTTD may consider in
collaboration . ith other Agencies the developnent of a

suitable Marketiny Nexus, such that entrepreneurs fafbri—
gating nt producing consumer artefacte utilising indi-
senous technolcjy for better efficiency and value can
take 3dvinta e ¢f o Nation Jide Marketinj; Network to

sell their nerchandice, The question of under-writing

a miniaug . f=%ike sy also be looked into.
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L6, The NCTTD will also be charged .vith the specific
responsiyility of :»plevirg other innovative netnods of
promoting and conmercialising technolcgy to respond to
changing opgortunities nd needs, such as tepoligy nurseries,

science parks, technology museums etc,

17. PRLJAE CUNTRACTOR

The NCTTD should also be in a position to offer

on 3 consortiun basis, as a prime contractor, technologies

with built-in-perfornance juaranteec to an cntzepreneur.,
In this it will nave 1o develep close linkages viith
FINANCIAL INSTITUTICNS AND TdE DeVELORUENT 3ANKE,

i85, The NCTTD shall a3lso pronote innovations «itfiin
Industry(in-house) as a means of generating invenuio s
“1n't can be readily grafted on tc a production strean.

The philosophy her: is that innovations outeid: iniuctry
_encrated within an R&D structure run into problens of

interfacing for conmercialisation, whereas inventinns
~enerited within industry on an in-house basis find

jreater acceptability and less resistance to conmercislics-
tion.
19, STANDALS

The NCTTD should also be represented on the
Authority for layin. cdown ct:zndards and enforcing them,
as this 1is an element which intimately concerns conmer-
cialisation for puclic jood,

2C., LINKASES ITH COHNSULTANTY FIAMS

Tne NCTTD shall also build up clese link:-es |
xn7 ties with consultancy firmgy, recogynize them as 3
valuable resource and utilize their services for
Techrnoloqgy Transfer,
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V. ALTERNATIVE TYPES OF STAUCTURES & OR3GANI-
ZATIONAL PATTERNS ENVISAGED FOR_TAE NCIT

The .roposed NCITD arises out of the gaps in the
total innovation chain necessary to conwert an idea into
success as outlined. A question is thereiore raised
as to what is the best structure which while working
harmoniously with the existing 5&T Structures can also
bring into operational play non S&T Agencies like
functional Ministries, Entrepreneurs, Conctulting Firms,
Financial Institutions like Develcpnent Banks et€.

At the same time tha STRUCTJRE c<hculd be such
that it becomes accountable in terms of the expendi-
ture incurred and services provided, and success/{failure

ratio,

The STRUCTURE should zlso be 3zble to operate within
a financial frame-work which once provided vith 5 bagilc
capital #épput, should be able to while rendering services,
mike profits and set off losses,

A CCRrOAATION governed by a Bgard of Directors
chaired by the President, National Council for Research,
and Directors drawn from *the Financial Institutions,
Bisnks, Entreprenedrial Community, Affiliated Institutes
of Technology, Regional (Frovincial) Representatives
and Patent Experts is one concept. Such a Corporation can
start with a relatively snall e¢quity capital base, but
be authorised to borrow fairly large amounts for proaotion
and investnent, The Corpor:tion would need a very
senior Chief Executive who can conmand the world of S&T
with his expertise, has an overview of finance & industry
and can effectively liaise with a variety of orjanizations,
and functional Ministries, The Ccricraticon cen have units
headed by Experts tc head the Central Desijns Orgjaniza-
tion, the Legal & Patent Unit, Entreprencurial Pronotion
Unit, Publications & iMass Media, Denonstration Ce:iitres &

Exhibitions etc., The Corporation will alco need a

Coanpany Secretary,
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The other style of working structure would envisage
the NCTTD functioning as an affiliate unit/Agency of the
NCR, The staffing pattern czn be more or less the same,
However it Tenains to De exanined whether such a unit
can operate within a balance-sheet and can operate
Venture Capital and :lso take on the Legal responsibili-
ties of Licensing which can conceptually lead to litiga-
tion.

A comproadse strateg ~ould be to start with
NCTTD as a Mnit under the NCR, and allcw the Unit to
grow into a Corporation vith 2 Nation:l Mandate, just

as soon as possible,

CONCLUSION ¢

Sudan has a committed Science & Technology base
and an acknowlzdged National Policy in tnis regard,
As with all Developing Countries, the required addi-
iicnal inputs come into focus with growth, The proposed
NCTTD should stiaulate more neaningful R&D by generating
mechanisns for their commercialisation and lead to

visible results of S&T effort on economic develcpmnent.
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SUMMARY

Although Sudan has the nucleus of a technological
base and has managed to establish 3 good number of scien-
tific & technolcgical researcn insiitutions, it has not
yet been able to utilize these institutions eiffectively,
largely bec:use of the weak contact between indijenous
research and development institutions and the users of
their research findings. Comparing tne present Sudanese
situation with the tré;;atic experience which otnher develcip-
inz countries have gone throujh at this stage of development,
and the general appreciation that acacemic bodies and
publicly financed research orjanizstions are not well
suited either by experiénce or outlook to exploit inven=-
tions azrising from their own reseasrches, it is considered
essential to build up an organised institutIonal mechinism
for holdinz and explciting in public interest inventions
and patents assigned to it. This has been envisaged throu;n
the formation of "National Centre for Technoligy Transfer
& Developnent"(NCTTD) which shall be charged with the
responsibility of completin; the total innovation chain,
Existing gaps have been identi{ied, especially in rels-
tion to the need for & Centril Lesiyns Orjanizigion, pro=-

vision of Venture Capital, .obility of Scientists fromn

3&D Centres to Incdustry, Licensing llechanisms, rrototypes




and Denonstration units, provision of services as a PBrime
€ontractor, Entrepreneurial Development and especislly
Technology Delivery Systems for carrying Technology to lenote
Areas, The concept of De.aonstration-cum=-ITraining-cun-3epii-
cation Centres has been advocated and remedial measures have
been sujgested in a manaer in which these woulld readily fit
in with the process of develipment a2nd accelerate the process

of technolciical transformation.,

Alternative types of structures snd patterns have
been proposed for the NCTTD., In the interests of quick imple-
mentation, the NCTTD could start as a Unit under the NCR,
and just as scon as possible be built up into a National

Corporation. The President, NCR, may alsc take on 1s an

additional responsibility, the Chairmanship of the NCITD,
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ANNEXURE I

Draft Memorandum of Articles for the proposed
National Centre for Technology Transfer and Development{NCTID)

The objects for which the Company 1is to be established are:

(8) To develop and exploit in the public interest,
for profit or otherwise:

(1) Inventions, whether patentable or otherwise,
of the National Council for Research and
its affiliated bodies includiny technical
and engineering'know-=how'of processes;

(ii) Patents and inventions of different depart-
meats of the Government of Sudan and other
statutory bodies including technical and
engineering ‘know-now' of processes;

(iii) Such other patents as mnay be voluntarily
assigned, by general or special agreement,
by Universities, research institutions, or
individuals; and

(iv) Such other processes and patents, the develop-
ment of which may be entrusted to the NCTID
by the Government of Sudan.

(b) To enter into reciprocal arrangenents with similar
Organisations in other Countries to explcit 3Sudanese
inventions in those Countries and thzir inventions
in Sudan;

(c) To issue exclusive and/or non-exclusive licences
on such terms and conditions regarding payment of
prenia, royalties, share of profits and/or any
other basis as are considered advisable to conmer-
cially develop inventions and ensurz conmercial
prouuction of the products of inventions;

(d) To secure co-operation of such state-owned or state
contrclled industries or any units thereof as are
deemed or are likely to be interested or necessary
Lo develop the new processes or inventions and
reimburse such industries any lcss that they may
incur;




(e)

{f)

(g7

(n)

(j)

(k)

hadd/s
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To enter into agreements with a private firm or
firms to develop inventicns by trials at their
works and to reimburse them any loss that may
be incurred durin; these trials;

To instal and work pilot, prototype or semi-scale
units or full commercial plants to develcp a
particulsr invention or inventions and ensure
production from such invention or inventions, to
sell or otherwise dispose 0f the products or such
inventions on paym=nt or otherwise, and gjenerally
on such terms and conditions as may be deemed fit;

To transfer by sale, lease, hire, or otherwise
dispose of any pilot plant, prototype plant, semi-
scale plant or full commercial plant to any firm,
individual, association or Institute and entrust
the same with comaercial production of any products
of invention or inventions for which the plant or
plants had been installed on such terms and
conditions as nay be deemed fit;

To aftord facilities for advising :nd assicting
jovernment departments, universitiec, rerecrch
institutions and individuals in filing applications
for patents and prosecuting the same before the
Controller of Patents and to frame rules for the
purpose and to vary them from time to time;

To distributec a shisrc of profits, premia and/or
rcoyalties from any particular inveniion or inven-
tions to yovernment departnente, instiiuions,
orgjanisations, universities, or indivicduals tron
whom such invention or inventions were received
ond to frame rules for the purpose and to vary
them from time to time;

To reward, in special circumsiances, ery parti-
cular invention or inventions by gifts, reéwards,
ex~-gratia paymente or in such other maaner 25 may
e deemed fit,

To exercise as a continuing activity the function
of looking at the Innovation chain as a totality,
identify the gaps in the innovation chain as they
appear in response to the changing demands of
technology transfer and transformation, and take
on the responsibility of bridjing these gaps.
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ANNEXURE I1

DRAFT LICENSZ AGREEMENT

NATIONAL CENTAE FOR TECHNOLOGY TRANSFER .AND DEVELCPMENT
(NCTTD)
KHARTOUM (SUDAN)

THIS LICENCE is made of this day

of 19 BETW=EN The Natinnal

Centre for Technology Transfer & Development, a

Company registered under the Companies Act(hereinafter
known as the NCTTD) and having its reyistered office at
KHARTOUM (hereinafter called 'the Corporation' which
expression shall waere the contedt so admits include

its successors and assiyns) of the one part and

sot——

a Conpany incorporated and registered

uncer the Companies Act, and having its registered

office at - ,  SUDAN

(hereinafter called 'the Grantee'! which expression
shall where the context s:€° admits include its
successors and pernitted ascigns) of the other part :

WHEREZAS the

(hereinafter called 'the Research Cenire or NCR or
Agency/Institute) has developed valuable know-how for

tne manufacture of

(hereinafter called 'the know-how')

and full rizhts in the know-how have been assigned to
the Corporation,
AND iH:REAS, the Corporation is in possession of

and is the proprietor of the know-now,
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AND wHzlEAS, the Grantee is satisfied with the
workability ¢f the know-how and has requested the Cor-

poration for a license to work the know-=how;

AND WdHeAEAS, the Corporation agrees to grant the
Grantee a non-exclusige license to work and use the
know now on the terms and conditions hereinafter contained
and mutually agreed upon,
NOw THIS DEcD JITNESSETH 3s follows =
1. For the purpose of this Agreement, the follwing
terns used herein shall be construed so as to h:ive the
followiny meanings
KHNOW <HOW" shall mean isnd include all information a4t
the disposal of the Corporztion or Research
Institute or Centre or Ajency both written
or orsl relating to the working/aznufaciuce/

construction and fabrication of

"ARTICZLES"  shall mean and include (i) all products,
intermediates and by-products manufactured in
accordance with a part or whole of the know-how
and inclucde the modification or improvement
referred to in Article 5(ii) herein,

2. In consideration of the payment of LS,

by the Grantee to tne Corporation before the erecution of
these presents, as and by way of prenium and the paynent of
the royalty hereinafter specified, and the observance and

periornance by the Grantee of the covenants herein contained

e 8
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and on its part tc be observed and performed, this non-exclu-

sive licence is hereby granted for a term of years

from the first day of 198 and shall comprise

the ri-ht to work and use the know-how at tne Grantee's
own factory/factories/works and further include the right to

sell the articles,

PROVIDED THAT notwithstanding anytning contained in
sub=clause(i) of Clause 6 of this licence, the Grantee
shall pay royalty at the rate and in the manner specified in
sub-clause(i) of Clause 4 of this licence for a minimum
period of years commencinj from the date of
start of regular mnanufacture of the article, and this
licence shall continue to remain in force for that period
for that purpose even after the expiry of the period speci-
iied in Cjause 2 above, provided that the ssid date of start
of rejular manufacture shall be within the period of this
agreement, as set out in Clause 1l hereinavove, is in force,

EXPLANATION :

Reyular manufacture shall be deemed to have coamenced
vinen the grantee undertakes manufacture and sells the arti:cle

so manufactured, and/or uses the s:me for its own use,

3.(1) The Corporation shall forthwith disclose or cause to

be disclcsed to the Grantee the know<how and, further, if so
Tequired by Grantee, cause:

a) Th- Xesearch Institute Centre/Laboratory/Unit to
demonstrate the working of the know-how on the rcale at

which it is developed: and )
) The desearch Institute to train the Grantee or nis
gutinorised representative/s at tne prenices of the siid eee @

B . - - __ V|




Research Ipstitute,

3(1ii)A, That during the continuance of this licence, the
Corporation and the Brantee shall promptly disclose to each
otner all improvements or ncdifications made by tne Research
Institute and the Grantee respect.vely on the know-how and
strictly relatable thereto, and that in the instance when
the improvement or modificstion has originated from the
Grantee, the Corporation chall have the riygnt to permnit

any other licensee of the Corporation to use the know-how or
the improvenent or mcdification without the payment of any
money to the Grantee and that, in the instance when the
improvemnent hes oricinated from the Research Institute, then
and in such an instance, the Grantee shall have itine right to
use the improvement without the payment of any additional
money to the Corporation,

3(ii)B. During the continuance of this Ajreement ard when
the said improvement made by Grantee can form or forms the
subject matter of a Patent, then, such patent shall ve

in the joint name of the Corporation and tne Grantee

subject to Clause 4(iii) without payment of any money to the
Grantce and that the Grantee and other licensees of the
Corporation on the know-how, if any, shall have the rijht

to use of the patent without the payment of any additional

money to the Corporation.
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4, The Grantee shall, durin: the continuance of the
licence observe and perform the convenants and provisions
follcwing, that ic to say:
i) During the period of the said term the Grantee shall
pay to tne Corporation for __ years a royalty ati the
rate cof on the ex-factory sale prire of the article
manufactured by it, excludinj Government duties and taxes,
Such royalties shall become due twice a year, say on the

First of April and or the First of October 1in every year

in respect of the articles manufactured and marketed or used
by the Grantee during the proceeding half-gear, and shall be

paid by the Birst day of May and First day of November of

that year, In default of payment of such royalties on the
due dates, the Grantee shall pay interest on the amount in
default at the rate of per cent per annum :

(ii) All articles manufac.ured by the Grantee shall be
deemed to have been marketed by it witnin the meaning

of these presents, if it uses or consumes them for its

own purpose, including use in the manufacture of other

articles whether by itself or by its ajents cr employees,

(iii) It will not be open tc the Grantee to claim any
exemption from or reduction in the psyment of royalty
accruing under this clause on the plea of having used
ite own know-how or having effected any improvement upon

the know-how or on tne plea that the articles manufactured

[ ] .
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under the know-how have bezn manufactured by using a diiferent
process and ine Grantee shall bpe liable for the payment of

the royalties for all tne articles manufactured by it and
covered by this agreement irrespective of any plea whetner

the same have been manufactured by tne s2id know~how or
otherwise, and FURTHER that All articles known

as manufactured by the Grantee

shall be deemed to h:ove been manufactured in accorzance with

the know=-now, hercoy transferred.

(iv) That the Grantee shall keep, at its usual place of
business, books of accounts relating exclusively to the
royalties and containiny such information and particulars
as may be necessary and/or proper for enabliny the anount
of royalties hereby reserved to be conveniently determined
and then, at all reasonsble times, produce the said books
and all other relevant books of accounts, vouchers,documents,
receipts and connected papers, if any, to the Cprporation,
its attorneys or duly authori:ed agents, anc¢ will permit
the Cyrporation, its attorneys Tt duly authoris ¢ ajent(s)
to inspect the same, take copies or exiracts therefrom,
and the Grantee shall give full information as may be
necessary or proper to calculate the anount of royalties

payable hereunder to be zscertained as aforesaid:
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(v) The Grantee shall, witnin fifteen days of each one

of the two days hereinbefore fixed for payment of the royal-
ties deliver to the Corporation, its attorneys, or duly
authorised ajents, a true and complete statement, in writing

of all articles manufactured and marketed by tne Grantee

duriny the preceding half-year, and of all royaliles pey-tle

to the Corporation in respect thereof duly certified by zhe
auditor of the Grantee or provisionaliy by the Grantee/Director
to be confirmed by the Auditor within six mnonths after sub-

mizsion of the provisional statement,

(+1) The Zrantee shall permit tne Corporation, its attor-
neys, its duly aithorised agents and its authorised represen-
terive(s) of tne Resesrch Institute at all convenient times
to enter into and upon any prenises of tne Grantee where

any erticles manufactured as aforesaid may be stored or manu-
factured or sold uncder tnis licence for the purpose of ins-
pecting the same and the nanner of manufacture thercof and
yenerally to ascertain that the provisions of this licence

are being complied with

(vii) The Grantee shall employ its best endeavour to work
the know<how ind sell the articles on comner:ial scale within
SUDAN and abroad.,

(viii) The Grantee shall not, at any time, assign, mortjaje,
charge, grant sub=licences in respect of or otherwise deal
with or part with the possession or control of the licence

hereby granted
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(ix) The Grantee shall, at its own costs, afiix a label
or plate or inscribe in a conspicuous manner upon every
article, box or packet containing tae said article, the
le jend or inscription 'Process developed at! "

:nd licensed by NCTTD, and similarly every advertisement
publicity material/hoardinjs in respect of the articles
shall include the samne inscription in bold letters as

aforesaid, at a3 conspicuous place in such advertisement :

(x) The srantee shall not directly or indirectly and
either by itself or by its agents use the know-now other. ise

than in accordance with these presents,

(x1) The Grantee shall notify to the Corporation change
in Regictered Office/factory within L9 days of such changje
and shall so notify the chinge in the constitution of the
Grantee within the aforecaid stipul:ted period.

IR The Corporation hereby covenants with the Crantee
as follews ¢

Th. Corporation has jranted tnis licence on a Hon-
Exclucive bac<is, coveriny the wnole of SUDAN, and reserves
the rijhd to grant licences to any other parties at its
discretion on terns and conditions to be solely decided by

the Chrporation,
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6. The Corporation may, without prejudice to its other
rights and remedies on the happening of any of the follow-

ing events, by notice in writing to the Grantece forthwith

determine this licence namely ¢

(1) If the Grantee fails to start manufacture accord-

ing to the know-how within a period of months

from the date of tne licence viz 198 .

In the event the Grantee being unable to set up producticn

viithin stipulated ceriod, viz, due to unavoidaole

circumstances and causes beyond the contrnl of tne Grantee,

the Grantece will make a request in writing for extension

of tn: time limit before the expiry of the date, giving

detaiied reasons. This request will be carefully examined

and considered by the Corporation., The decision oi the Corpors=-

tion in this regard will be final and binding on the Grantee :
(ii) If the Grantee suspends or discontinues use of

the know-nhow for a period exceeding three¢ continuous months,

provided such suspension or discontinuance is not due to

recognised force majeure and causes bevond the control cf

the Grantee j»In the event the Grantee suspending or

discontinuing manufacture for a period exceeding threc months,

the Grantee shall make a request in writing for further
extension of the time limit, jiving adequate reasons, This
request shall be considered by the Cprporation and the decision
of the Corporation in this regard shall be final .nd binding

on the Grantee
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(iii) If :ny of the instalments of royalties pa; able
under the provisions of this licencee d$hall be in arrears
snd shall remain unpaid for a period of three nonths after
the c<ame has or have become .ayable, as hereinbefore provided,
whether demand therefor shall have deen made by the
Corporation or not;

(iv) If the Grantce shall have connitted or knowingly
pernitted the breach of any of the govenants herein contained
and on its part t:c be performed and observ-d.

PROVIDED THAT, in tne case of such breach as is capable of
beiny remecied, the Corporation may not deternine tnis
licence unless and until the Grantee has fsiled to have
made .jood such breach within a specified period, say thirty
days, irom tne date of tne notice jiven by the Corporation
to the Grantee in that behalf :

{v) If the Grintee, is wound up other.ise than for tae
purpose of reconstruction or if the businesc relating to

of the Grantee

changes hiands or have a Receiving Order or other order under
an Insolvency Act made against the Grantee or if the Grantee

enters into a.iy arrangement or composition with its creditors;

In tne event of the licerice being terninagted at the
request of the Grantee or revoked by the Cprporation under
the powers given to it, the Grantee or their assigneec
shall not use the know-how and all sums of money heretofore
paid by the Grantece under the terns of this licence shall be
forfeited to the Corporation and the Grantee shall not be

entitled to any credit or all.i.ance in respect thereof,

vee B
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7. No waiver by the Carporation, express or implied
of any right of the Corporation or any breach by Grantee
of any term, condition or obligation of this agreement
snall be construed as a waiver of any subsequent rijht
or breach as the case may be, or of any other right or

breach of the same or different nature,

8. No one party hereto shall be construed as an agent

or representative of the other party.

9. Grantee shill not disclose to any third party,
without the prior wirtten consent in writing from the
Eorporation, any part or v.hole of the s:id know-how given
by the Corporation within the terms of this Ajreement,
10, These presents siall not be construcd as a warranty
by the Corporation of the novelty, utility and workability
of the said invention,
il. All notices required to be served on the Grantee
under the terms of tnis licence shall e considered to be
duly served if the came shall have been delivered to, left
with or posted by registered mail to the Grantece at its
last kpown address of business., Simnilarly, any notice to be
jiven to the Cgrporation shall be considered as duly served
if the same shall have been delivered to, left, with, or
posted by registered mail to the Corporation at its regis-
tered acridress in KHARTOUM, SUDAN,

oo T
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12, The Corporation shall srrange payment of all fees
and the periornance of all acts and things required by law
for keeping up the said patent in SUDAN, before the expira-
tion of the period prescribed and shall similarly arrange
all payments :nd cause to be done all other acts and thinys
witich may be necessary for restoring the said patent if the
same snall become vouid, 2nd if the Cporporation shall neylect
or fail to arrange the said payment of the said fees or any
of them or tc cause to be done any of the said acts or thingjs,
the Grantee may pay or do tne same and may realise any moneys
expanded by him under this provision from the said half

yearly payment due from him,

13, This agreement shall be the scle repository of tne
terms agreed to between the parties and no amendment thereof
chall take effect and be biniing on the Corporation unless
it is authoriced by the CHdIzF EXECUTIVE of the Corporation
and is communicated in writing by the Secretary of the

Corporation.

14, { any dispute or differsnce arises between the
parties heretofore their representatives or assigns with
respect to tneir rijhts or liabilities or in regyard to any
other matter under these presents, save as to any matters
the decision whereof its hereinbefore expressly provided
for, the sime shall be referred to the sole arbitration

of the President, National Research Council, SUDAN, and

if he 1is unable or unwilling to act, *~ the sole arbitra=~
tion oi some oth=r person appointed 2y him and willing

to act 3s such arbitrator, Subject to the consent of

oo B
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the parties, the arbitrator shall have tie power to
enlarj e the tin: for making ot the award., The reference
to the arbitration shall be deemed to be a submiscion
within the meaning of the Arbitration Act, or any statu-
tory modifications or reenactment thereof and the rules
made thereunder for the time beingy in force snall apply

to such reference and this deed shall be deemed to pe a
submission to such arbitration. It is the condition of
this TC1ause that all hearings of the arbitration will tike

place at KHARTOU:A,

18. That 3ll suits or other legal proceedings relating
to or arisinyg from tne arbitration proceedinys on the
award made in pursuance thereof or otherwise will be

subject to jurisdiction of Khartoum Zourts,

IN JITNESS WAEAEOF the Corporation and the Srantee
have executed these presents the day and year first above

written :

Signed by the Mnajinj; Director {for
and .n behalf of tne NCTTD in the

precence of = Managing Director

Lo

2.

Siyned oy Mr

carcrying on businesc under the name

and stylc of M/o

as the ccle Proprietor thereof in the

preqcnce of e L.Naine & E}i;nature 2 ovame & S1:nature
Uccupation Creupation
Adiresc., Addres,






