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TRANSI:R OF T'ICHNOLOGY THRO'JGH INFORMATION
I. }E_&t do e mean by technological t{ransfer?

Transfer of technology might be d#fined as a communication of various
elements of technological knowledge to practical application by a ne user.
For the purpose of this paper, ‘¢ are mainly concerncd with technology to be
transfoerred to developing countries to strengthen the industrial scctor of
their economy. The United Hations Advisory Committee on the Application of

Scionce and Technology to Development has adoptod the following definition of
technological transfer:

"Application of kno'-how, primarily through thc medium of people

vho, on the one hand, have knowledge of and acccss to relevant
publications, and on thc other, have knoi'ledge of the user's problems,
noeds and limitations, and can communicate to the user what he needs
end can apply". (Sce document /4178, para T9).

Hhile this definition might be improved by substituting "body of
technological data and know-ho'" for "publication" - on the understanding that
s substantial part of the tcohnological knowledge required by now industrial
ventures is not acoessible through publioations, but is kept secret and not
even published in patents - it has thc advantage of covering, in addition to
the aspect of communiocating specific parts of technical lkmowledge, a most
importent factor, namely the recipien‘ 's capacity to apply technologiocal
Mnovledge and to exploit it economically.

Tho specific items of technical knowvledgo to bo transforred are all
those roquired for the setting up and operating of ncw production units; they
osm be roughly broken down into three categories of "know-how':

1) Product design
2) Choice and design of production facilities
3) Mensgoment and merketing

In line with these definitions, the supply of techniocal information
on & speoific product and ite production procoss should - if sucocessfully
applied - result in "technology transfer'.



II. Yhy "tochnology transfor ?"

The application of morc advanccd tochnology is onc of the ocssontial
proreq i ites for industrial development and thus for eoonomic growth. To oatch
up "ith the economically advanced countries, davcloping natione have to adopt
more advanoed teohnologies. As a rulc, thosc can be more rapidly acquired from
industrially advanced countrics by utilizing their acoumulated stock of knowledge
than they can be newly dovcloped locally. The problem - apart from tho price to
bo paid for proprictary tochnology - is onc of sclection, adaptation and essimi-
lation. Tie selaction will be datermincd by the ultimate objective of the
transfor, be it cconomic growth, profit, risc in cmployment or the orcation of
oontres of technological or industrial oxcclloncc, with duo regard to tho ro-
gources available (raw matcrizls, capital, labour).

III. ‘hat arc tho main moans (vehiclas) for the tramsfor of teohnology?

In cxamining thc main means by vhich tronsfer of technology actually takes
placa, a cistinction should bc made betwecon thosc vchioles providing primary
tochnical information in a goneral way and those supplying pertinent information

and know-hovw on a dofinod tcohnological subjcct in response to a spooific demand.

Books, trade journals, sales litorature, technical fairs, oonferences,

moctings, study missions and training courscs fall into the first catogory;

thoy arc rosponsible for initiating greatcr awarcness of tcohnological advances
in general and arc esscntial instrumonis toward creating and reinforcing the
demand for nev technology among economic and industrial deoision makers. Thesc
means by themsclves, howevor, do not - as a rulc - load to an offective tramsfor |
of operative technology, for the simple rcason that tho tochnical and managerial
ekills requircd for the suoocesful selootion and assimilation of tcoinology from

those primary sourcos of information arc oxtromely raro, particularly in do-
veloping countries.

The second catcgory of "transfer-wvohicles" oomprisee individual oxports,
consultant oompanies, cquipment supplicrs, ongincering and design officos,
institutes for applied roscarch and development, plant menufacturers and pro-
duotion companios. Theec sccondary wvohiclcs oombine thec supply of information
with the tochnical and orgenizational skill roquired for assuring its practioal
application. Whilc tho price of obtaining information from primary sources is
nominal, the sorvices of tho intermediatc suppliors in the socond catogory have
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to be obtained for a foc and are usually providced vithin the framework of a

formnl agroement, bc it a purchasing or sorvicing contract, or o licensing
agreement. AnotLer oharactoristic of these "sccondary' supplicrs of tcchnological
information is the disadventage inherent in their function of pre-seluction, which
allows for tho introduction of a non-technical bias such as national prefcronces
in the choice of tcchnologics and ocquipment. This latter characteristic often

hes implications on tho cosis by inducing the customer to hire the servicce of

several soursos of engineering advice in order to obtain a more balanoced view.

There is a rathor wid: range of commercial agreements undor hich tcohnology
transfors sre carried out. Thc amount of technology put to use is usually in
direct proportion to the fec or reciprocal to tho contirol relinquishod by the
recipient to the supplier over ‘tho industricl venture in quostion. In this order
the list might begin ith consultancy contracts and turnkoy-agrcoments, and go
on from there to enginecering and construction agrcoments, purchasir z and scrvicing
agrecments with equipmont suppliers with and vithout cquity participation, mana-
gement or tochnical assistonce contractis, franchising and, finally, liconsing and
joint-venture agrecements vith terms ranging from royclty paymentson thc basis
of sales to various degroes of participation and control through restrictive
provisions with regard to markcting, procurement and managemont.

Obviously, the choice betweon these difforont moans of transfor and the
agsessment of their respoctive sdvantages end disadvantages is not an casy task
but a highly oomplex one. The avarage rceipient of technolegy in a doveloping
country is not up to this task, honce the neoessity for authoritics in devaloping
countriee to help him and to improve his bargaining position through proper in-
stitutional arrangements and legislative measurcs.

IV. How is technoiogy availixle?

(proprietary and non-proprictary technology)

To use the terminology of tha computer trade, a distinction might bc made
between tho hard-ware and the soft-ware roquired in the transfor of tochnology.

For a numboer of industriees (ccmont, food-procossing, pulp and papor, pectro-
chomicals) tho haxrd-varoc to be tran.ferred is often available from equipmont and
plent manufacturers or through engincering and construction firms vhich do not
detain a proprietary or axclusivc knowiodge of the technology. The squipmont
priceb of the cupplior therofore, are rathor oompctitive and do not, o8 a rle,
include any "overcharging" for technologioal kno»how.




-4 -
On tho other hand, therc arc impsortant branchos of advancod industry, such
as the automotivc, clectrical, cloctronic and pharmaccutical industries, with a
supply of hard-ware rostrictod and controlled by thc companics making use of tho
technology in their main line of production ("producor dominatod tochnology").
The prospective buyer of such oquipmcent is usually in a wook bargaining position
and the pricc to be paid might woll be to reloase to tho supplior part of the
managerial and/or marketing control of thec rocipiont cntorprisc in the frametvork
of a lioensing agrooment or through equity participation.

Thc soft-rarc in the transfor of technology is information, kmotledgo and
know=hov. A great part of it is nceessiblo, most of it cvon freo.

By froely acocssible v mean non-proprictary tcchnology. The tcm "proprictary"
covers both patentod and socret tochnological knovledge. There is no cloar linc
of domarcation beticen secrot and frocly nccossiblce technological knovw=how: a
great doal of knowledge is in a grey arca to be labelled "difficult of access',
ospacially for a potuntial racipient in n devoloping country.

Teohnology described in patcnts is accessiblc but protocted in the country
or countrics where patcnt protoction :'as granted. According to the Paris Convention
for the Protection of Industrial Property, patont rights should bc granted "in
excharge for full disclosurc of thc invontion to the cxtent nccessary for it to bo
carried out by a porson skilled in the art", Also, most modern national laws
provide for compulsory liconsing of patont.d invontions in cosus of filure to vork
the invontion in a way *hich mcots the locnl domand for thc product and unreasonabl.
rofusal of the patcntee to grant controctual liccncoes.

In practicc, howover, patent registrations of production oquipment and
procosscs do not fully desoribe tochnical details which arc often essontial for
the practical utiligation of the patont. llencc the small practical valuc of
patent rogistrations, cven aftor cxpiration of their protcction poriod or outsido
thoir torritory of protoction, vithout a liconsing contract soouring the nocoussary
now-how from the patont holder.

True onough, knorlcdge on more than 50Y of tho operative tochnology in usc
today is frecly accossiblc, scmevhore in tho vast storc-houscs of knowlcdge in
tho industrialigcd countrivs. The scarch and sclection process required, hovover,
for tho transfcr of a givon itom of know-how to ‘n industrial "consumo$™ of this
tcohnological knovlcdge in'n davoloping country, "is difficult and cobtly: and,
finally, $he rooipiont might lack the managorial skill to oxploit it economioally.




-5-

Those arc tho roasoas for the groving number of joint ventures ond licensing
arrangoemonts boticen onterpriscs in dovelopud and developing countrics.

The tctal cost of thusc contractucl arrangemcnts arc cnormous and probably
vell above tho most pessimistio currcnt cstimntes. Their full cppreciation is
complicated by the complox "package-deal' naturc of most agreoments, royalty payments bo
boing only onc among many torme to be considercd. In 1966, for instancc, the cost
of royaltics and othor tochnical scrvicoe to Colombia was at loast US% 20 nillion,
or 0.4 per cent of its gross douwcstic product: thc sts of forcign consultancy
and othor sorvices for Pnkistan are thought to be over US{ 100 million. And in
gonoral thesc costs scem to bc doubling nbout cvory five years. According to onc
ostimato, if in tho duvoloping world payments for patents, tradcmarks, licensos
and knov=how wer: to incroas: by 20 por cont a ycar - ns thay did in Japan during
1957-6% - tho total would risc to somc US“ 1500 million by 1980, and to much more
if all tho hidden costs ware includod.

So the information gaop posce two quite separatc probloms to devoloping
countrias' first, to identify thoss piccos of rclevent knovledge morc or loss
fraoly available to anyonc who can find thom and, sccond, to afford to pay for
that specially sclscted knowlcdge to which som.one else already holds the title,

Por the first thcre can be no substitut: for offective action by governments
thcmsclves. Probably cvery country would bonefit from tho sctting up of a national
tcchnology transfcr centrc, closelylimxed on the ono hand with tho appropriate
planning authority and on the other with industry and the univorsitics. The naturo
of such contros would vary from country to country but they would all have onc
thing in common: an aggrossive attitutc to information. It is not sufficicnt for
a centro of this naturc to collcct information; it has also to bring it to ths
notice of potentizl useors and to cncourage thom to make their roquests knowm.
Also, cach of thesc centros should tic in with cach othor and be 1oll connectud
in a world-wido systom of an information exchangc.

The way to ansvor thc soccond problem is much clearcr. The cost of priviluged
toochnical information to thc devoloping world must be drastically reducced. Ro-
strictive practicaes that surround so many liconsing agreomonts must be removed
and there must bo an international trond fowards liberating the flow of information
from the atranglohold of market domands and profit in ordor to use it fully towards
progross in industrialization.
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But the moans of doing thie arc far from cloar. Hopefully the recont ru-
cognition of thc problom by UNCTAD will 1 ad to thc ideatification of somo
practical mcans for international action.

V. ‘that are the gg-conditiong for a gueceg!fu; txm-fe;?

Certain conditions are essential for the suocessful transfor of technology.

Firesly, there must oxist a demand for tochnological innovation, plus the will

to innovate and the entrepreneurial spirit to introduce better and less expensive
products and production moethods. Socio~-economic factors are responsible for the
nature and the strength of this demand. Government policies should be instrumental
in provoking, strengthening and responding to this demand vithin a ooherent programme
for the promotion of technological progress throughout the country's cducational
system and vith the help of public information media. A sound national policy for
soonomic growth has to provide opportunities and incentives for teohnological change
and should be geared towards overcoming the factors ‘whioh inhibit innovation, such
as lack of compotition and built-in resistance to change. To thie end, full use
should be made of the inherent pressure of the consumer market for now and better
products. |

Sccondly, the availabilit Acigenous oppacitics and skille to select, adapt
and absord new technologics is nccessary. This is probably the most important, as
woll as the most defioient, prerequisite for the successful assimiliation of new
technologios in developing countrise. The skills required are not so much of a
scientific as of a technioal and managerial charactor; thoey appear to bo quite
inaccessible through oonvontional education curricula (teaching the "know-why") but
have to be aoquired through practical demonstration and experienoce (teaohin; the
"Know-how"). It also appoars that the dispomition or the talent for the aoquisition
of these skills is unevenly distributed among countrios and that thercfore a diffeien-
tinted approach is required for its promotion.

4]

The third condition involves a national infragtructure 00N,
such as information and axtongion services, productivity centres, appliod rogoarch
institutos, oxport promotion agencies and offices for techniral testing and standards.
The combincd strength of thesc sorvices has to make up for the defiociencies pro-
viously roferred to, namely, the often insufficient awarcness of, and demand for, new
technology, and the lack of local exporience and skill. The primary function of
thosc supporting sorvioes is, therefore, to act as promoters of tcchnologioal
awarences and as focal points for the pooling and multiplication of Jocal teclnolo=-
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gical oxperiencc and know.how. Consequently, a strong network of supporting
services is very important in the initial stages of tcchnological development,
particularly for the transfer of more advanced tochnology to small- an! mcdium-
sited enterprises. The intcermodiary and "watch-dog" role of these s rvic.s is
greater, thoe wider the dispérity in the technical levcl betweoan suppliers and re-
cipients of naow technology. Hence thc nccessity for theso services to differ in
their functions and prioritice from thrnir couvnteorparts in industrially advancud
countries. They should givc absolute priority to the immcediate ncods of local
industry and include a high component of cvaluation, asscssment and adaptation work.

Finally, the establishment, opcration and direction of theuc soervicus brings
up the fourth major pre-~requisite for the succcsaful transfur of tochnology to
developing countrios with thc definition of tuchnological goals by each country in
line with its owerall policv for cconomic development. The cconomic and social
implications of technological transfer oporations call for national policy-making
bodios to see that national intcrosts are taken into account, to adviee on the
subjeoct and thus to allow for government participation in the dcocision making.

VI. 'Rt might be the role of authoritice in recipicnt countries?

To protect their nationals agcoinst the pitfails of uncontrolled tochnology
transfor, authoritids of devoloping countrics should, in the first instancc, define
their national policies for technological development within the framcwork of their
goneral dovelopment objectivus.

In lino with the succceaful expericnce of Japan, authoritics of devcloping
countries might further envisage interposing themsclvcs botvaen supplicrs and
recipionts of technology through propor institutional arrangamcnts, with the aim
of safoguarding tho oconomic and social intorosts of the country and of sssuring
that the choice of altormaiive technologies is bas.d on a tho.ough and unbiased
cost-bancfit analysis going beyond tho merc calculation of profits.

In addition, two complemcutary sate of moasures should be dcveloped to bucome
intogral parts of a coheront national policy on tcohnology.

One set of mcasurcs should bo directod towards improving the torms of tranefer,
the othor toward developing the national infrastructurc for technology vwith a viow
to reducing tochnologiocal dependunos from abroad.

Moasurcs for improving the torms of tochnology transfor might inoludo:




1.

2.
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A national body to assist in the screqing of importod tcochnology,

particularly in th. ovaluation of tcchnical factors:

Legislation prohibiting tecchnology transfer agreoments with restrictive

clauscs such as:

(a) 1limitation of uxports,

(v) stipulations with rcgard to the purchasc of aquipment,

(o) fixing tho prico of the products to bo sold,

(d) rostricting thc volumc of production.

Logislation to:

(a) w®ot pricc ccilings for royalty paymonts and other comncotod foos,

(v) ban - in casc of failurc - lump-sum minimum paymente to tho licensor,

(o) restrict forcign equity to minority participation,

(4) 1limit dividond payments on cquity roccived for the provision of
technological know=how, and

(o) compel forcign patent owners, having no production in tho country,
to liconsu local producers (compulsory licensing)

The mcasuros to bc applicd toward strongthuning local skills as w:ll as

capacities for thc dsvolopmont, ndaptatiom and ccomomic cxploitation of toohnology,
might comprise the following:

l.

2,

3.

4.

p B

6.

70

Designation of a naticnal body to act as a focal point in the fisld of
technology transfor by registering, activating and pooling local sources
of tochnical cxpertisc (individual oxpcrts, comsultant companics, rescarch
institutions);

Setabdlishment of tuchnological information scrvices with an active approach
to local industry through highly qualifiod fiold advisory offioccrs;

Tex inoentivos to promotc local rusvarch and dovelopmont to encourage
import substitution in thc ficld of tcochnology as well as the build-up of
looal assossmunt oapacity for the sel:ction of tochnology:

Noy or reduced, dopreciation for imported oapital intemsive machinery in
order to promotyu tho duvelopmont of local dusign;

No protootion for monopoly production of forcign subsidiarios:

Hoasuros to 'idon and divorsify the range of potontial foruign suppliors
of technology, in order to roduc: unilatoral dopendoncics and to improwc
bargaining position:

Introduction of nuw seloctiww training mothods for tho upgrading of the
local labour forou:
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8. Logislation tn onforce the progressive roduction of cxpatriatcs in
foroign subeidiaries; and '

9. Tax incentivcs to promotc training schimes in foreign subsidiarics.

VII. !hat is being done in thc UN-systom?

Several bodics in the Unitcd Nations systom of organizations are actively
ongagad in the ficld of tochnology transfer. |

Just recontly in its Slst Scesion (5-3C July), the iconomic and Social Council
(c08S0C) commended the UN Advisory Committece for the Application of Scicnce and
Technology to Davelopment (ACAST) on a reviow carri:d out 1ith the assistance of
UNIDO, UNCTAD and ILO, prcscnted in document /4967 and entitled "Tuchnology
appropriate for industrial dovelopmont',

Thc dooument contains a number of specific action proposals such as:

1. Inoreasc undcrstanding of thc problems rclated to the seloction and
utilization of industrial tochnologivs in the devaloping countrics,
The Advisory Committcc suggestcd that the iconomic and Social Counoil
should considcr 'ays of attracting more public attention to those probloms
and of promoting a better understanding of thom.

2. Desi lioy instrumcnts that will acccleratc industria wth

proyiding aduguate incentives for morc appropriatc industrial designe
. and production technologics.

(a) arrange for ficld studics designoed to improve policy instruments;

(b) provide tochnical assistanc. to doveloping countrics inm the
formulation and the implomentation of improvcd policy instrumonts;

(c) oncouragc intornmational financing institutions to promotc the
dovelopment and adoption of morc appropriats industrial technolo-
gies for the doveloping countri.s;

(d) oncourage financing institutions to untic loans and grants for

industrial equipmeont; and

(o) rovior the financial and logal conditions at prosont being appliocd
to the use of patents by, and thc transfer of industrial property
rights to, developing countrius.
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3. Stregﬁ_hen the skills requircd to sclect and age}gt techno;ogios and to
improve the design of products and plants

(a) cncourage and assist the oriontation of oducational policics,

particularly for industrial mancgers, cngincors and tochnicians,

towards th:c usc of local human and material resourcces; and ‘
(v) provide assistancc to devcloping countrics for practical technical

training in industrial design and in the selcction and aaaptation

of appropriatc industrial technolngics.

4. ish thc capability for morc appropriatc product and ant dosi

(a) assist individual cnierprises to improve product design capability

(b) mako availablc tochnical assistancc on a vastly incrcascd scalc
to assist in the establishment of both public and privatc
organizations that will undecrtake plant design activiticse, or
product dosign activitiss, or both; and
encouragc bilateral tcchnical assistancc organizations within
thuir countrios and in the doveloping countrios to design morc
appropriate products and plants for the decveloping countrics.

5. Prpomotc action on an cxpanded information systom dosigned particularly to

Amprove tho flow of morc appropriotc industrial tochnologics to the de-

Elgg.i_g‘ countrics.

(a) assist in the ustablishment of tcchnoleogy information activitcs
in both thc doveloping and the industrialized countries; and

(b) further develop and implemont as soon as practically possiblc
UNIDO's proposal for th. cstablishment of an intornational
oquipment specification sorvice operating in co-opcration wvith
the developing and industrialiccd countrics.

The relevant rceeolution of COSOC is attachcd in Annex I.

The Advisory Sorvice for the supply of industrial cquipmont to doveloping
comntries called for in COSOC resolution 1183/XL1 was put into opsration by UNIDO
in 1969. Apart from thc continuous provision of advie: in answer to spocific
questions, a manual on the pruchasing of indvstrial cquipmont as well as a guide to
industrial diroctorics were compilcd to mout the specinl nccds of developing
countrics. A study group on licunsing practiccs in the transfer of tochnology.
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from cntorprisos in developed to thos. of devioloping countrics identificd practical
muasurcs tovards improving the bargaining position of industrial licens.cs in
developing countries (ID/''G.64).

A guide for usc in draving up contracts rclating to the intourmmational transfcer
of know-hov in tho unginccring industry was preparod in 1969 by the ad hoc working
party on Contract Practicus in nginecring and is now publishud vith thc UN Salcs
No.  '1.70.II.7.15.

In accordancc with rcsolution 74/X (sec Anncx II) the Trade and Development
Board of UNCTAD cstablishcd an Intergovcrnmental Group on the Transfor >f Technology
in May 1971. In its firts organizational scssion in Junc 1971, th. Group adoptued
a comprchensive progromme of work towards initiating interational and national

action to owvercomc obstacles to the transfer of technology to duviloping countrivs
(sac Annex III).

The basic problems involved in the "transfor of operative tuchnology at the
anterprise lcvel" have boon brought to light by the UN Division of Public Finance
and Financial Institutions through cas: studi_s on a country by country basis.

Rcsearch undertaken by the Unitcd Nations Institutc fer Training and Rescarch
(UNITAR) has also bcen concirned with the tranafir of tuchnology and skills from
dcveloped to developing countrics in order to provide principlos and critceria for
setting up nov arrangements which would cnabl.: foruign technology to be applicd
morc cffectively.

Four of thc studics analvsc the circumstanccs vhich govern techmnology transfer
in thc pharmaccutical, pctrochemical, automotive and clcctronic componunts industrics,
on the nssumption that thc type of oxpoerionce varics with the sector. The other
studics comploment this group, dcaling first with thc cxporience of Japan as an
axporter o industrial tcchnology to developing countrius, sccondly, with the
transfer of technology through diroct forcign invustmunt and the factor proportions
problcm in the developing countrics, with spocial referonce to the cxperience of
the Philippines and Mexico, nnd thirdly, vith the transfer of ‘commcreial’, thot ise,
markotod, tochnology through enturpriso-to-:ntcrprisc arrangemcnts, including joint
venturc, licensing, managoment contracts and servicing »f purchased industrial
equipmoent.

UNITAR has also commissionod a survcy of the oxperience of th: foviut Union
in transforring technology to devuloping countrius. This is being carrivd out
for UNITAR by a toam of cxports at thu Institut. of ‘oonomics of 'orld Socialist




Syetoms in uoicou.

Low cost acthods for the transfor of management and production tochniques
woro idontified on the basis of the above mentionod studies in an interregional
meating convonod for this purposc in Now York, ia Jumo 1971.
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VI1/Annex 1

Sconomic and Social Council (2C0S0C) Resolution

1. Congratulates the Advisory Committcc on the Application of Scicnce and
Technology to Davelopment on ite reports on technologics appropriate for industrial
development (.i/4967) and on factors affecting thc cffectivencss of cxisting in-
dustrial rescarch organizations in developing countrics (3/4960), commands thom
to thc attention of all mamber governments and invites thoem to have ite recommen-
dations considorcd and, wherc appropriate, implemented by scientific, tochnical and
management bodics concorncd with industry in thcir countrice and to report on the

steps taken to .ncourage such consideration and implcmontation;

2. Rogquests the specinlized agencies concornod and the regional cconomic
commissions to consider the reports in rclation to their own activitics, including
arrangemente to promotc tho exchange of information betwecen the developing countrics
on their oxperianco im the fic d of appropriate tochnology and product snd plant
designs, and to rcport to th: Counéil on th. steps taken on the mattoers cowered
by the report;

3. Rogucsts thc Advisory Committce to continuc its consideration of appropriate
tochnology for other scctors of the cconomy in addition to thc industrial scctor;

Organization
4. Recommonds that the United Nations Industrial Dovelopasnt, the International

Labour Organigzation, thc Unitcd Nations Conforence on Trade and Dcvclopment and the
Food and Agriculturec Organigation of the Unitcd Nations study in closc collaboration
ways in which rcliable information on known altorative technologivs for s.:laocted
aajor industries of inmtcrest to developing countrios could be best provided in a
systomatic way to Govornments, onterprisce and industrial consultants; such in-
formation should include relovant data on the roquiroments for capital, labour,

rav matorinls snd other factors of production;

5. Rocommends to the United Nations Development Programmo, tho "orld Bank and
its affiliatos, the regional dovelopment banks and othor sources of financial and
other assistance, that favourablc oonsidsration should bo given t~ requcsts from
Govornments of tho dcvcloping countrics that arc desirous of strongthoning their
onpability for plant and product dosign, inocluding tho ustablishmnt of dosign
cantros, information servicus and other nppropriatc inastitutions nd the training
of porsonnel;
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€. Rocommends to Govornments of States, Members of the United Nations and
mombers of the specialised agencies that morc attontion should bo given to the-
matters reforred to in the roport within the framevork of their higher engincering
education and managorinl training activitics and askg the Unitod Netions Industrial
Devolopment Organisation, thc International Labour Orgonization and the United
Nations :ducational, Soicntific and Cultural Organization to promote the appliocation
of tho above recommondations in their contacts with membor Governments. |
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United Nations Confercnce on Trade and Dovelopment (UNCTAD) Resolution X)

The Tradc and Development Board,

Congidoring the importé.nce of tho transfor of tcchnology tc all countrics,
and in particular to the doveloping countrics,

Considering the urgent nccessity for an adequatoe transfor of tochnology to
all countrics, and in particular to tho doveloping countries, in order to acocelorate
their economic development and attain thoe objcotives of UNCTAD,

Recognising that the transfor of tochnology to developing oountrics requircs
a clear understanding of obstacles to this transfcr and that UNCTAD, within its
compotonce, has a spacific rolc in identifying obstaclos, in recommonding measurcs
for overcoming them and for facilitating acccss to modern tcchnology by duwvcloping
countrics as claborated ir cho present resolution,

Noting that concerted mcasurcs and the implementation of a progromme by do-
veloped and developing countrics and compctont intomational organizations for
promoting the transfer of taohnology to dcveloping countrioe will be an important
cloment of the intornational developmont stratogy for the Sccond United Nations
Development Docado,

Boaring in mind the fact that several intcrnational organizations in thcir re-
gpectivo ficldr of competence have gpocific progremmes for the application of
goience and toochnology to devclopment, for the transfer of operative technology and
for facilitating accoss to, and cffective utilization of, appropriate availablc
teohnology in doveloping countries,

Rocogniging at the samc time that nonc of the oxisting Unitcd Nations bodice
doals exclusively with tho specifio question of tlo transfor of oporative tochnology
to doveloping countrios,

Recalling “conomio and Sooial Council resolution 1454 (XLVII) of 8 August 1969
on future institutional arrangoments for scionoo and technology, in vhich the
Council considered that the Unitcd Nations Confercnce on Trade and Dovelopmont ''es
competent to takc any action, inoluding appropriatc institutional arrangemcnts
within its framoork, in conmoxion vith those aspcots of tho transfur of operative
tochnologythat fall within its jurisdiction,

Recalling also 'oonomic and S ial Council resolution 1544 (XLIX) of 30 July
1970 on the same subject, in which thc Council attached tho highost importancc to
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the stongthoning of the nctivities, inoluding thoalimination of any provailing
institutional gaps, of thu bodies and organizations of the Unitod Natione systom
dealing with specific probloms of thc application of scicnce and technology to
dovclopmont and with the question of the transfur of oporative tochnology to do-
veloping countriocs,

Rocalling further that in itg rosolution 1544 (XLIX) the Zconomic and Social
Council rccogniscd that so far no consensus or majority opinion had cmcrged on how
best to moet the need for the reinforccment and co-ordinatvion or on the place and

role of any intorgovernmcntal machinery to be set up,

Recalling further Board rosolutions 48 (VII) of 21 Scptomber 1968 and 62 (IX)
12 Scptomber 1969 on the transfer of tcchnology, inoluding know-how and patonts,

Hoting thc study by the scerctariat of UNCTAD on clemonts of a programme of
vork for UNCTAD in this field,g/ and in particular thc initial work on the idonti-
fication, in ohaptor II of that document, of probloms of and obstacles to the
transfer that may exiet in dovoloping and developed ocountrics, including the limi-
tations that mny exist in doveloping countrice to tho offcotive utilization of
tuchnology,

1. Decides that, vwithin thc limits of its oompotenoe, the functions of UNCTAD
in the ficld of the transfcr of technology include:

(-a_) Continuing th: idontifioation of obstaclcs and problems that may limit the
transfor of tcchnology to devoloping countrics; ,

(b) Considering studics and proposals in tho ficld of transfor of technology,
intor alia in the arcas indicat.d below, kceping in mind tho objectives of accelera~
ting the economic dovelopment in particular of the developing countries, bonefits
flowing from the transfor of such tcchnology, and also taking fully into account
the requiromonts of the least doveloped among thesc countries;

(c) Considering various forms of the forcign exohango costs of thc transfer
of toohnology and, if appropriatc, suggesting mcasurcs to promote an casior, widor
ond morc rapid transfor to the developing countries of modorn technology through
concortod action at the intornational, regional and national lovuls;

(d) Considering liccneing and similar arrangements, giving particular attention
$o foaturo vhioch may hampor the oxpansion of thc industrics and oxporis of tho
dovoloping countrics and also the limitations that may oxist in developing countrios
to tho offcctive utilization of tuchnology;

s/ Dooumont TD/B/310.
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(2) Idontifying, in co~operotion with specializod agoncics ns appropriatc,
additional factors within UNCTAD's ficld of compctonce governing the choice by the

supplicrs and rccipionts of operative tochnology of particular channcls and forms
for tho transfer;

2. Decidos that, in performing thosc functions, UNCTAD will co-operate and
co-ordinatc with other bodics in the Unitcd Hations systum and other internationa
orgenisations with tho aim of avoiding any overlapping and unnocessary duplication
of activitice in this fiold, in conformity with thc ruspomsibilitics of the Sconomic
and Social Council, particularly thosc of co~ordination, and with tho agreoments
govorning the relationship beticon the Unitod Nations and th. agencies concerned;

3. Agroes that, in the light of poragraph 1 above, UNCTAD vill pursuc its work
in the fioeld of tronsfor of technology on o continuing basis;

4. Docideg to establish an Intergovornmental Group on Transfer of Technology:

(g.) ‘To mnkc as comprchensive as possiblc an idontification of the obstacles
and probloms limiting tho tramsfor of operative tcchnology to developing countrics;

(3) To consider the possibilitios for tho dewvclopmont of intcrnational and
national action to overcome obstacles to the transfer of tuchnology to developing
countrios;

(¢) To proparec a programmc of ork bascd on operative paragraph 1 above taking
into account:

(1) The documentation subnmitted by the UNCTAD socrutariat;

(41) Tho socope of the activitics of the bodics in the Unitced Nations systom
and othor intergovernmental organiszations whosc tcrms of rcforconce and
work programmcs conccrn the transfor of tochnology to doveloping countrius;

(iii) Tho existonce of any prevailing gaps within tho Unitod Nations svetom
regarding the transfer of tochnology to developing countrios;

(iv) Tho work rolevant to transfor of tochnology being donc by the main
committocs of tho Board snd othor subsidiary organs;

(d) To mako suggostions regarding thc performence of UNCTAD's functions as sut

out in paragreph 1 above;

5. Decidos that tho Intergovernmontal Group shall rcport on its work to tho
Board, that tho Group shall be composcd for forty-five membors, on thc basis of an
equitablo goographical distribution, and that, as far as possiblo, ths ropresontation
in the Group shall be at an oxpert level;
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6. Decides that tho work dono by the Intergovermmental Group will be tho
subject of o major review after two substentive sossions and, in the light of that
roviow, thc Board will dccide about furthor work in tho ficld of the transfor of
oporative tochnology to developing countrics, inocluding tho question of institutional

arrangemont in UNCTAD:
7. Roguests tho Secretary-Oonoral of UNCTAD:
(a) To preparc the necessary documontation required to assist the Intorgovern-

mental Oroup in discharging its funotions;
(B) To sesk from tho Govornments of States mombors of UNCTAD information about

specific problems encountored in the transfer of tochmology to developing countrics
end stops taken to overcome thom.

253nd_plenary mestiifa
18 Septeabor 1310,
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Pro‘mnme of ork

of thy Intergoveornmental Group on thc
Transfor of Tochnglog

1. Main arcss
(1) Channcls and mochanisme for the transfor

(a)

(v)

(o)
(4)

(o)

Idontification of tho channels, mochanisms and obstaclos - both
direct and indiroct - of tho transfcr of technology:

wamination of the factors dctcrmining the choiocc of onc or a
combination of thesc mochanisme and channols, including the choice
of a partioular mcchanism for tochnology tramsfor by thc tochnology
supplicrs;

Analysis of the oconomic implications of the various types of
transfor, including contractual agrooments:

Analyses of reasons why tochnology-rcceiviag snterpriscs somctimos
receive all tho elomonts of know-how from a singlc sourcc, and
sometimes draw upon diversc sources for this purposc

Study of thc aconomic implications of national legislations and
multi-netionel lcgsl instruments comccrning the transfor of
tcchnology.

(44) Cogts of tho tronsfor

(a)

(v)
(o)

(4)

Dotermination of tho olomonts includod in foroign oxchongc and
domcstic ocosts, and the factors governing thc substitution of ono
for the ot}mr;

Study of the mothodology of measuring thoso coets - both dircot
and indircot;

Assombling avoilable ostimates of costs of tho troasfor and
chooking them for comparability, taking into account thc difforomt
costs through tho various trensfor mochanisms; proparing ths basis
for improved data on forcign cxchangu paymonts made by individual
developing countrics in rospcot of transfors of tcchnology during
a oortain poriod;

Analysis of tho costs and coonomio impliocations of thu transfor;




(o)

(£)
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‘zemination of fnotors influomcing tho lavel and the tronds of

the coste of thy transfer; ostinating such costs during the Socond
Unitod Nations Dovalopmont Ducade;

Study of possiblc mothods of rcducing those costs.

(111) Acosps to the tochnology
(a) Natiopal 1.vcl A comprihonsive survey of national policics and

(¥)

other pertinont factors in the duvcloped and the developing countries
affocting the relationship bat won the policics for the transfer of
technology and other policicse concoming trade and devolopment;

An examination of national policics designed to overcome tha obstaclos

to such transfer and to sccurc ~ vidor, fastur and cosicr acccss to
foroign tochmology on rcasonabl: torms: study or oxamination of mecasurcs
that might dbc takon by the doveloped ocountrics and by tho developing
oountriocs to onoourag: nn incroase in tho transfer of tochnology;

(o) Analysis of thu offects of the transfcr of tcchnology on the savings

modbilisation procoss in doveloping countrios;

(4) Reglonal and intormetiomal jovel: xploration of proposals for multi-

national action to improvc access of the developing countrics to techmology
(c.g. institutional arrangcements), including multilatoral mechanisme for
linking domand to supply »f tcchnology:

(o) Qthyr ptudiug. improving acciss to tochnology through exploration of

(f)

moans of cnsuring like treatment to all developing countrics in respeoct
of transfer of tochnology:; intonsified regional co-opuration among the
doveloping countrics, including mcasurcs for transfcr of technology among
thesc ocountrics; intemational or rogional arrangomonts for improving
accass to technology through adcption of measurcs dusigncd to ensure
ogual or preferantial trcatmont for the developing countrics; co-operate
vith compotont intermational organisations in tho preparation of surveys
of the tuchnologiocal altornatives, possibilitios and oconditions by soctor
of aotivity;

Toohniocal assistance activitics desimod to ovorcome the obstaclos to

the transfer of tochnology and improve the acccoss of tho devoloping
cowatries to modom technology. These activitios may include the
training of national personncl for the formulation and implomentation

of policics rclating to the transfur of tochmology in devuloping countrias.
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(iv) Tradc and th: transfor of tochnology

(a) —“xamination of restrictions and rostrictive clauscs in liccnsing
agrecmonts involving transfer of tcchnology, and consideration
of a sorics of propcszls to clleviate any rostrictions and restric-
tive conditions imposcd under thesc agroements which might hamper
tht uxpansion of thc industrics and oxports of the developing
oountriea;l

(b) ‘ffocts of trade policics »f duveloped countrics on thc cxports
of industrice in devcloping countrice which have received a
substantial transfer of tcchnology taking inte account, inter
alia, tho usc of labour-intcnsiv. tcchnology;

(6) Study of influencc of mark—up of prices of intormcdiate products
and cquipment, scale factors and other characteristics of trans-
forred tochnology on computitivencss in vorld markcts of goods
producc d vith the aid of transfoerred tochmology, and on possibilities
of industrial spccialigation within regional or sub-regional
groupings of dcvcloping countrics;

(d) xemination of contractual arrangemonts linking tranefer of
tochnology to oxports by thc recipiont .nterpriscs of intcrmediate
and finishud products including, vhore pertinent, the effects of
the oporations of multi-national corporations and foraign sub-
sidiaries on the oxports of such industrics in developing countrics.

(e) “ffect of thc cxisting forms of transfer of tcchnology on the
terms of trado of daveloping countries.

1. gur areas ¥/

(v) Substitution of domestic for importod tochnology

(a) Identification of possibilitics for such substitution;

(b) Asscssmont of thc organizatiom and scalo of research and
developmont (R and D) in the doweloping countrics, and of the
probloms cncountorad in this ficld;

(c) Teohnioal assistance in sotting up and organising national
research and devolopmont activitics;

1/ Vork in these arcas will be carried out in co-ordination, os appropriate, vith
rolovant activitios of the Committoe on Manufacturers.

_2] These areas are of concern to various agencice and organizations and UNCTAD's
contridution, within its competenoce, would be to supplomont thoir activities
in close co-oparation ith them.
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(d) Allocation of rosvarch and dovelopment rosourcas of the

doveloped countrics to probloms of specifio importanc. to
the developing countrics:

(vi) Choicc of tochnology

(a) Roletion botwcen th: availability of productive resourses aad
tho appropriatc choice of production methods;

(b) Impact of tcohnological choice on th: groith of productive
resources >f the dovoloping countrics,

(o) Impact of a presont choice of tcohnology on the availability
of techniques of production in future years.
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