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Int roductiq_q

1. A great deal of thought and attention has recently been devoted
to the subject of transfer of tecrnology from develcped to developing
oountries, and one would refer in particuiar to the meetings and
disoussions of UNIDO and UNCTAD and the study by Charles Cooper of the

Scienoe Policy Foundation of Sussex University (UK) in this context*).

Attempts have been nade to differentiate between technology the
Bub ject of patents, and that commonly knowm as "knnw-how".**) In fact
in most realistiic situations both forms of industrial property ~re
involved and in consumer gzoods registered trade marks and trade names
may also be relevant, A more important differentiation is whether the
arrangement is essentially a commercial transaction, or whether the
question of aid is seriously involved. In the former case, for the
purpose of this paper, it is assumed that normal factors and incentives
operate in licensing and related busines policies, That is that one
party (the liocensor) is willing to transfer his technology to the
recipient (the licensee) at an agreed price and in relation to an
agreed market or markets, i.e. the classioal economic situation exists
in whioh each party expects to benefit from the transaction, and each

is in principle content with the relevant consideration. In the

*) And see book - "The Role of Science and Technology in Developing
Countries", by Graham Jones, published by the Oxford University
Press,

**) Definition of "Know=how's
(a) Techniques, drawings, process data, confidential technical
information.
(b) Specific designs and specifications of components, materials
and/or equipment including registered designs,
(o) Confidential market reports and surveys.




prelininary ncotintions 1.ading to the busines:s or licensing ogreement,
cach party hoee the cpportunity o1 seticfving hame 10 - to the sbility
of the other to carry out nir sid  of the barsgoin ar { meet hiv require-
ments, and the normal reistionship hetween liconasor and licensee
involving o measure of rutusl confidonc. | cmePges fron th: ne;otiations.

In the latter case i.o. 2id, other factors are of coarse involved.

In 2 typiocel developing couniry, often through aid provided in
various ways, a moturing of techaological and innovative capability
evolves in order that, on the onc hand, there may be a reduction in
its dependence on external technology and knowshow, and on the other
such tcchnology can be aduquately ~dopted to local nceds as opportunity
pormite. This process obviously has to be correlated with the develop=

ment of loc~1 industry, and an carly objective within a devoleping

country should be the evolution of the cbility to {ors some judgement a8 10

Mot tyoos of technology and knowshow should be imported, and under
what conditions, including what degree of adaptation would be required

to meet loool industrial rndfor arricultural environmental criteria.

2, Decisions in doveloping elTiiopicn, %‘iiethé;!' made by Govorhe

ment, public authorities or private groups, that they will aocquire

new teohnology from the developed world, are not made lightly., Moat
auch decisions relate to capital goode or equipment, or consumer goods,
or techniques for their manufacture or clse they are concerned with
agrioultural machinery oY Process. Oncc made they set in train a
oomplex mechanism of arrangements and involvements, each link of

which has to be sound in order that the projeoct should sucoved, In

this analysis of the role of the rescarch organization ir thie context




it is presumed generally that any necessary Covernment :pprovals have
been securcd, that finance is available, and thot where questions of
industrial property (e.g. patents, know=how, techrical reports ete,)

are relevant these have been dealt with as indicated above on a

professional and mutually setisfactory basis,

Other papers presented to this Conference dealt with many of these
aspeots and I would propose thercfore to concm;xtrate on the specific
roles and reaponsibilities of the teohnological arm as such without
straying into these related matters, tempting though this may be. It
should be noted therefore that {or the purpose of this discussion the
question of whether or not the transaction is wholly trade or wholly
aid, or contains ingredients of both, becomes largely irrelevant.
Unless a sound programme is laid down using to the full the co-opcration
of the R + D organizational facilities whioh are availeble, the project
will be gruvely handicapped. Where commercial congiderations exist
these should in themeelves provide both a gpur nnd o check and so
balance the dediocation of official involvement and reaponsibility

where the item is mainly "aid",

Even if the projeot to be transferred is not itiself particularly
"advanced", nor poscesses any high technological content, the question
of the role of the rescarch organisation or facility cannot be ignored.
There are alwaym a number of small differonces in the local CAVirons
ment which are of significancc when even & rtandard piece o equipment
or an industrial process or mechanistic system, is transferred into
& new region. These include not only such mattors as differences in

standards, levols of acouragy, equivalent natcrials, and inspeoction,




but also manner ¢ wae in the merket, differenc:s in pref-rences and
tastes among ewstoners and veers, not te mention oveilability of
speeially qualifind stolf, All; ¢ any, er those a8, zete may require

technically competent people bascd on cn ~utablished orgunization to

evainate wund recalve,

How nueh morc is thi. the casc when the item is essentizlly of a
technologionl charaoter whioh has becn evelved and utilized in some
part of the mature world under the locally prevailing environmental
conditions, from which the technieal exportise has been built up.
Neverthcless in principle the normal *rend of cvents leading t0 a new
prototype or picoe of equipment or technique or process being introduced
into a developing country is not egsentially dissimilar to that ex-
perienced elsecwhers, that in to say basieally protlems have to ha

sidentificd and recolved, seneral and local limitations recognized,

and where pcesihle deficiences overcome. There are in addition as is
well known, the speeial supplenmentary problems, for example technology
transier to developing ocounirics may involve "desophistication" and
coet saving, rooognizing that local conditions in developing countrics
neomally involve cheapor lobour, less capital equipwent, partioularly
of an automated or sophinticated character, and selling prices must

~be kept to the lowest practioable lovels for markets whieh are normally

less prosperous,

The most common, and most serious, problem normilly enoountored
is the lack of personnel with specinl qualilications and eXpericnoe

in the realm of techneiogy. This is often associated with the abeence

s

of local laboratory and enginecrin: Jacilities, Teohnology in the




mature oountrics is mostly cvolved for temperate zZone conditions, and
implementation in a developing country, under the very difierent
climatic condi‘iong whioch nre normally encountercd, necessarily presents
meny tecthing problems, In the solution of theee reseurch laboratorics
or organizations arc required; they ar, indeed an cosential Pre=roquisite

for the suocess of the enterprise,

AcocrdingLy, insorder to acquire an: adapt forvign technology
for developing countries, various facilities must ye available to the
project, so that thosce requirements can be mete

(a) An orgunigational structure for administration ang

Planning of such operations,
(b) A source of expert knowledge on local conditions,

(o) Qualified local staff to ocomprehond and thon
implemont the foreign technology,

(4) Local laboratory and engincering facilities to
carry out studies, tests, analyses and on the spot
modifications of cquipment during ficld trials to
meet any speoial conditions peouliar to the area,

Furthermore, for the Bucoessful large soalc implomentation of
technology once such field cvaluations have proved feasibility and
utility the Tollowing are requirod:

(a) Trained looal Porsonnel capable of undortakine +roublee

shooting, and providing and analyzing dato for quality
control etgc,

(b) Prained 1ooal staff to roed back significant information
to the foreign technology s0\xoes, and continue to
liaise,




(0) Treinsd loeal pereonn 1 fo provide the continuing

Aotentws and snctlobiv, Lor Laplenert.vion, end
ocerionally prarhans to help to cdueccte incal businesse
Mot ir the valw o wilizing the nev innovations,

These Tacilitios o people are ofter Cound in local Government ofiiccs,

The objctive cf 4y whelo cxereis. Lo obwiously the ruocesaful

introduction of +h- nouw echovy, in the wericots contemplated, These ey

be a specifio deve-lopin: torpitom itxoll tnd/or other developing
territorias, a8 woll an mere daveloped countrios - particulorly where

the new projeot is bisod on some raw raterial indigenous to the

producing territory,
There are ncoordingly two sides to thir coin:
(a) The rescarch organization in tho devoloped territory
whonoe the tochpoloyy wranates,
~(b) The rescarch orgunization in the developing torritory

in vwhioh the technology inm to bo utilizod,

Let us eomsidar the role of cac Separately, and thon their intome

relationship, taking into scoount ;eohnioal, ocommereial and looal

factors,

Important foctors includo:

(2) “hether the l-boratory is the progenitor of the
toohnology in question op whother somo third party
was coucerncd in this eapceity,

brought in gnociclly to

out it has been
cegist in this vartioculap

situation »oesusze o its relevent sciontifie and

technical expertisc,




(b) A further relevant “8p2Ct may be whother or not the

laboratory is onc vhich is normally involved in

technology transfer to developing territorioa,

(e) Whether or not ther is .y adecuate roecption contro
in the form of a ros varch organization in the
davcloplng territory or territorios in which the
innovation is to be utilized: with which i+ can
aggociat. and liais:,

The forcgoing variablc paramcters will all affeot tho Jjob which

the researoch laboratory in question hes to fulfill; nevertheless

although thesc

situation is special and unique, This laboratory's main taske may be
summariged as {ollowss

(2) To identify and define cohgrently the tochnology inm
quesiion, inoluding

(b) its potential applications and limitations in the
devcloping country,

(o) To produce = oloar Picturc of what is required to be
doac for sucocessfu) toohnology transfor undey a number
of headings, including:

(1)
(i1)

(111)
(iv)
(v)
(vi)

(vii)
(viii)

points arc useful for anelysis, in the long run cach

scientific and teohnical;

performance and speoifications (for matc-ials,
Process cquipment and products);

capital and other physicul equipment required;
labour and supcrvisory skills and training;
speoial expert and other profussional manpowey
required; \
production, performancc and Mintenance tests
in the cnvironment of the rclevant developing
territories;

marketing necds;

any other spocial probloems, whether technical er
ocommercial .

\
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During th. initial div iopme at/productior phase the role of this
laboratcuy is vitel bocause all concerned wili oo Leaniag on the
knowledge and —xpertisce of ite foctnienl team, in orier thit they may
absorb iaform:‘ion and understzrding for the “iuscyuont key phases of

transfer,

Thes~ phnges are in thoasclves d visible into two stages:

(a) Wherc thc initiative is rtill with the loboratery, amd

(b) Where it is being transferred .%o tie developing

territory.

The former can oftcn be prolong:d and may well require an inter-
rolationship with a loboratory or other equivalent fecility ina dom
veloping territory. The scoond stage, although poseibly more oomploX,
is casicr to dofinc ia tomes of roasponsibilitics, Essentially theac
condern carrying through cvervthing that is neooessary for officiemt
and effective transfcr, o thet apart possibly from roooursc back in

relation to uncupectcu wnags or probleus, the developing country

personncl, with the assistance of its oWl lohoratory or othes Tacilities

may be abla thercafter te stund or their own foct dusing the subsequemt
phascs of manufacture, initiation and cemmcreialization of the prejest,
This phasc is likely tc invelw¢ th;‘;ttamqurg tronsfer of key poveonnel
from the laboratory into tic developing country and it is cesential
therefore thot such individunls be scleoted with particuler oare,

not only as to thoir knowledge and underetonding of the projoot but
aluo for their purseonnl cape™ 1.1 te develop eflective human relations
ships with rcsponsible Lilividuals in the develonins t rritowy,
auestior~ of lunguage, paysholegicrl sppraoch e cnvirenental

background ~pprociation are all rolovant U bhis context,

w




The gglc of the R+ D Leboratory in the Reeciving Country

It is clcar from the aforesaid that there is o major nced for a
"receiving centre" in developing countrics which wish to abzorb and
utilige tcohnology from outside, and that o local R + D organization

can jgtor alia ocoupy the rolc of such a rcception eentre,

Let us consider first thc responsibilitics of such a centrc, and
then how they can be grafted into an R + D organization which would

obviously ocarry out other dutice within thesc ovcrall responsibilities,

The dutios of such a "rooeption contre" would comprise the
following:

(a) Expert rclevant local knowledge ocoupled with an
ability to seck out, comprchend and apply supple-
mentary information which could be relevant to thie
particular development: and

(b) The techniocomcconomic capebility to evaluate actual
and potuntial projeots and so provide a scrvice to the
docision arm, or amms, in the country or whother
projeats arc (i) appropriatc and (ii) acocptable to
the partioular local onvirenmont and markct.

(o) An infre~structurc for treining managor.nt, production
lecders and workers in the particular skills ncocssary
for such now project,

{d) Participation in ficld trials and pilot plant studies
to asoertein, and then demomstratc, the utility and
coonomic foasibility of the now soheme under loocal
oconditions, including rcoommending any modifications

or ad justments which may provc nccessary for this
purposc,




(e) The provision of tho vital link for continuity to
achicve large scalc production and usc (this is often
the point at which the majority of oxternal technologists

engaged on the work are _ithdrawm).

(£) The provision of quality control analysce and trouble=~

shooting scrviccs.
(g) Liaison in the fooding of information to and from the
originating sources
Therc are many developing countrice in which an organisation with
no further terms of rcicrcnce than these would {ind diffioulty in
gustaining itscif, partly by reason of fluctuation of work load and
partly by rcason of the vari-tion in the soientific and ongineering
faoilitics and scrvices requircd from ti;r%e to time., It would make
better sencc in many countrics ‘or this responsibility to bccome an
integral part of a major R + D laboratory concered with Meratmﬂag

relevant technology.

Such an assoociation of responsibilities posscases the following
advantagos - continuity, the atility to carry out appropriate bagks
ground programmes, thc posseasion of wider contaots in the R + D field,
and the ability to roomuit betiur ealibre peoplc who would appreciate
the significance of the problems involved in tcohnology transfor,
including that of liaismon. Such o group would aleo of coursc bo able
to involve themaclves carlicr in suoh vontures and where appropriate
indoed invite the submigsion of new projects, apart from organising

its own ochercnt progremmcs to redeploy technolegy for the benefit

of the local territory, ond ovolving moaningful priorities,
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Such o Group would consti‘ut. o rrlistie and highly valuable
"Reoception Contre" aforcmentionad, but against tias of cours. there
would inevitably be signifieont cxtr: cout. It iz to be hop-d that aid
programmes of various kinde would give priority to the provision of

funds for such purposcs,

In practicc where only o developed country's resemrch organisation
is involved in a projeot, duc te lock of such fasilitics in o dee
valoping territory, the task of cstablishing feanibility, ofter the
noed for a process, plant or piccc of cquipment has been recognised,
through the design, manufacture and initial testing of prototype equips
ment has to he carried out in 2 loboratory thousands of miles from
where the equipment will eventually be used, Pollowing the satisfactoyy
completion of this stage the project is transferred to the developing
territory for field trials and evaluation ond to begin training looal
peracnnel. The lack of facilities makers this section of the preject

diffioult to manage and invariably it takes far longer to achieve
satiefaction.

The oxpenditure inourred in this type of project is thus far in
exceas of that whioh would be inourred were there local faocilities
and services., The neoessity to dupliocate trials, to incorporate
modifications on site under diffioult oconditions, to {ransport cquip=
ment over long distances and to provide additional personnel, are
factors whioh have to be taken into oconsideration when the overull

sostas of the project are being ectimated,




Pollowing the argument thuc advanced for the need to cstablish
such R + D luboratories in developin  countries it is worth oonsidering
the benefits which could ho dertv 1 by the sctting v of ¢ speoial
seotion within an international organizetion such as UNIDO which would
have the reasponsidility of coilecting information relating to important
projects between developed and deveiopinz territorics as well as those
undertaken indepondeatly by the developing territories themselves,
Mithout such action th;re ie a danger of coneiderable dupliomtion of
effort, particularly at community level where simple but more or less
universal innovations are evolved, Juch a facility should posees a
mobile nucleus of experts in a variety of disciplines, and could be
the receiving centre for problem situations recognized by developing
territories »nd would assist in identifying solutions, It might well
be that some of thesme problems had alrezdy been seclved in other
countries, and a facility to arrange for an interchange of information
in such event could becoms a standard procedure, This unit would thus
be able either directly or indirectly to offer a technical service
and managerinl guidance, and also provide a means of co=ordinating
development and facilitating the introduction of appropriste innovations
on & broader scale than heretofore.

Susmany

Tt can be meen from the foregoing that research organizations
in developed territories have overcome many of the problems at theip
end of transferring technology originating in their establishmente to

developing torritories but it i1r 1 complex and expensive operation
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which could 1~ made simpler by the existence of local "reception

centres" in the territories concerned,

Reception centres with laboratory and workshop facilities could
reduce substantially the cost of many projects by eliminating the
necessity to duplicate parts of the programme and also the high sosts

of shipping prototype machinery,

It can also be seen that an international agenoy can have a part

%0 play in this sphere by liaising across the board and being a central

source of assistance and information,




APPENDI X

I am indebted to the Tropica' Products Instituts of Great Britain
for a few of their canme histories where the local R + D organisation

has been able to Carry out an invaluable comoperative role.

Pollowing consultation between the Applied Soientific Researeh
Corporetion of Thailand and the Institute, a project emerged for the
development of this industry based on the processing of certain local
arvmatio plants. The TPI carried out quality analyses and econemioc
evaluation and suggested suitable distillation techniques and modifices
tions to the pilot equipment. Subsequently a local company was fosmed
in Thailand and production of ome or twe ¢ils has now started and twe

are under investigation,

The aocquisition of foreign toohmology in this project was grestly
facilitated by the existence of the ASROT, Botanists were available
for identification of plant material, and laboratory facilities wepe
at hand for on the spot chemical analysis of cpude producta, Wi

provided two officers under Technical Assistance to train ABROP staft

,g»

in specialiszed procedures concerning both distillation and quality

TR e

oontrol of oils. This training has enabled appropriate action to be

taken at source to maintain the production of basil otl o a come
sistent quality.
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Following investisationa betwoen the TPI and the iLsheries

Dapartmente of o number of Central Africon counirico ~ Mish Training

Institute wae cotablTeghed in Ugand'., ~ TPI olficer becoming its first

Primoipal, This lircct 1inki“eas been invaluahle in providing facilitics
for investigations w dop loocal oondM™gns and aw . source of informa~
tion, Processas devcloped by TPI are domonstis cd directly to local
porsonncl who are being trained fop ficld work,

Current investigations ai TPI for the above purposes inollt
studies of preservation processce for tropical fish, which have greatly
differing requirements to fish in the temperate zones; studies of
mtritional effects of qualily and yield in various tropical fish
Species: processing of trash figh into animal Peed,

The Storagc Department of TPT is concerne. with 11 aspeots of
tropical stored products problems, There has been a close association
for many yoars with the National Agrioultubal Laboratories, Ministry
of Agrioulture, Kenya, fl‘his siaison has facilitated a valuable exchange

of information, and has provided the necessary infra-structure for
implementing projecte such as development of mesh metal ailos, large
soale senmi-underground lemmetic silos, and railway truck fumigation
techai ques,

The ussooiation of the Storage Department with the Mount Makulu

Research Station, Ministry of Rural Development, Zanbia, through the




secondment of a TPI officer has led to the setting up of = "Food
Conservation and Storage Unit", This funciions to train agricultural
extension staff and farmers in good storage techniques and to carry
out research into problems associated with the storage of durable
produce. This unit greatly facilitates the aoquisition and adaptation

of technology developed by TPI.
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