
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


D0V6/3 

Industrial 
Research 
and 
Development 
News 
VOL. VI   No. 3 

^Xß 

imiTID MATIONS 





llï/SH« H/17 

UNITED NATIONS PUM.ICATKIN 
PtKt  tUS. 1.25  - AfNMMl wtMcnftMn »U.S. 4.» 

{or rqutvalrm m »cher ivrrrnctm) 



WWnMMi PHNMBfK 

«*4 

Industrial 
Research 
and 
Development 
News 

ij 

by Samuel N  Bar-Zakay 

by Jürgen Brvrup 

If     MT1NOL - TV All«? wi* a Mtm«y 
l>y Ikrhcrt J  Wagner and Curta M. Jackie« 

It     Kaypt't Ruhkar taMbairy 
by M Kalhy ¥.\ h eh y 

J* swejlHvtMl MsajMwy Sf nriCSj 

M UNIDO Pr^wif 

Il SA FICA ai* K«y CMM 

M 

M 

VI   No.) 

Ve*, tin •réfi 
^^BWy n^W 

i«M*aMaf «to 
»^•J j^mme**** sy raw  asswfVflv 

•w swii^^wa^sww e• IPS ^PSrSj 

mitétpmaf 

ì 



TECHNOLOGY TRANSFER 
MODEL 
by Samuel N. Bar-Zakay 

Technology transfer has been described as the 

generation and/or use of scientific or technological 

information in one context and its rv-evaluation and/or 
implementation in another 111 

Technological forecasting has been defined as "the 
probabilistic assessment of the feasibility of future 

technology transfer" |2J. To date, however, there are no 
hard and fast rules for making such an assessment. 

The question of assessing the feasibility of future- 
technology transfer is far more than an academic one. It 
if widely believed that there is an inherent threat to 
world peace in the fact that two thirds of the countries 

of the world, accounting for 70 per cent of its 
population, currently have a CiNP per capita of less than 
SUSS00[J] Indcr-d. as i'opc Paul VI has noted 

"Development is the new name for peace " |J) Since the 

rate of economic development is related' to the rate of 
technological' development |4|. improving our under- 
standing of the technology transfer procès« ¡s of prime 
importance 

The model for technology transfer described in this 
article is presented with three objectives in mind 

•     To suggest a list of activities to be undertaken 

•n   a  specified  sequence   by   individuals   and 

«S^jLîl,"•••*•?" * *"ic»1«  «° •"»•m»« ("residual" 
"•Warnt)    H   « imporMiM   to rammbt, ,h«   ih« 

Wat i relation rama n writ cmrcncbcd, (specially in 

organizations intending to engage in a techno- 
logy transfer project; 

. To aid in the assessment of technology transfer 
projects by listing the elements involved in the 
process; 

• io point out areas in which knowledge is 

limited and which require further research. 

It is hoped that the model will stimulate thinking on 
several aspects that will only be implied here. For 

example, alrhough there are differences in magnitude 
and relative importance, the forces involved in the 

process of technology transfer are the same, irrespective 
of whether it takes place within a country or between 

countries. Therefore, it should be possible te apply 

experience gained in, say, transfer within one country to 
transfer between countries. 

The study of innovation diffusion as a spatial 
process is closely related to the study of technology 

transfer Geographers have attempted to develop 

mathematical models of the diffusion of innovation, but 
as Brown[5| has pointed out: "One shortcoming of the 

mathematical models presented... is that the con- 
ceptual framework m:st be moulded into their form, 
rather than vice versa." 

All in all, an interdisciplinary approach to the study 
of technology transfer must be made before any major 
advances in our knowledge of the process are powibk. 



— •»•mimmi \ " | cmmimmi \ ~•-~ » I ••»m—I \ bawXI 

rfaVHIMien 

UmfwOTfi ounnmf 

• ' Aciwtiy Of '^VIWIWM 

X ÜKMMM Q«NB Qe «   MNHMfW 

TICHNOIOGV TNJUWtH MOOf l 

The model 

Activities, milestone», anc| decision points are 
illustrated in the semi-PERT diagram above2 The 

basic ru!e of PERT is that no activity may «art before 
all act.vit.es and inputs leading into it have been 

completed. The model is divided into two major parts by 
a horizontal centre line, the elements above the line 

(shaded areas) represent activities and requirements that 
»re of major importance to the donor of the technology 

and should be carried out or fulfilled by him; element, 

below the line represent activities and requirement, that 
are of major importance to the recipient and should be 

carried out or fulfilled by him; elements l:sted along the 
line represent activities that should be carried out by 

both donor and recipient. Though both parties are 
concerned with all of the activities mentioned in the 
model, their relative importance to one or the other 
party are thus indicated 

Th- model is divided into four stages in the 
direction of the flow of action: search, adaption, 

'mpkmcntat.on, and maintenance There are four major 

Points at which it may be decided whether to terminate 
the project or carry on  The farther one advances to the 

"""^^^M "M« *<M>fe<mopciatioaar«t»rfc. Per 

right, the higher the cost of the project. Thus, it is 

desi'able to be »ble to maks- an "educated decision" |l| 

as early as possible in the process whether to go forward, 

fríe considerations that should be taken into account at 
these decision points will be summarized later Keedback 
lines have not been drawn t<- keep the model simple; 

however, at each milestone, conclusions should be drawn 
and fed back to the appropriate phce 

At the top and bottom of the model three types of 
activities technological forecasting, long range planning 

and project related intelligence a'e listed correspon- 
dingly for the donor and the recipient These activities 

may be carried out independently of the i.chnology 
transfer project; however, their output is of such great 

importance to the project that they would be ot greater 
value if th.y wert- carried out in the sequence suggested 
in the model. 

The probability of success of any technology 
transfer would increase if the donor and the recipient 

were to perform the activities or satisfy the requirements 
outlined above and below the horizontal centre hne. 

Many individuals and organizations engaged in techno- 

logy transfer are taking shortcuts (indicated by wide 
arrows) which often lead to unsuccessful transfers. 

A corporation or a country may be a recipient of 
technology in one instance and a donor in another l'or 
example, Spam is importing technology from the United 

States while providing various types of aid to the I .at in 

American countries. The donor and the recipient may 

even be two parts of the same organization. Further 



more, the activities and requirements outlined in the 

search stage may represent considerations in the mind of 
an individual. In all cases, however, tne activities listed in 
the model are taking place, consciously or not, though, 

obviously, the more aware the donor and recipie.it are of 
these activit.c -lie better the chances for the success of 
the project. 

Many examples of the use of the model are given in 
the paragraphs (hai follow, but u is by no means 

restricted to these examples In order to illustrate its 
general applicability, the examples arc drawn from 
diversified fields and from eases of iransfer within 

countries and between countries.1 ! hus, the recipient 
mav be a countrv in one example and a businessman in 

another. Símil • lv a don. mav be a eorporation. an 
individual, or a countrv 

Fach activity and requirement mentioned in the 
model is discussed starting with the search stage and 

ending with the maintenance stage The reai'i r might, 
therefore, find it helpful to refer to the diagram every 
once in a while during the course of the discussion. Too 
literal interpretation should be avoided the performanci 
or neglect of certain activities is a matter of degree In 
this sense al ..o, the extreme case in which both donor 

and recipient have carried out their activities in a 

superficial way is designated an undesirable shortcut. It 
will become clear from the discussion, however, that a 
technology transfer project may also be crippled by 

negligence on the part of either or both of the 
participants in any of the elements mentioned in the 
model. 

The search suge 

A prerequisite of technology transfer is the 
existence of an (unrecognized) opportunity for it to take 

place. This is emphasized at the outset in order to 
indicate the necessity of some sort of "innovation/ 
intdligence/analysis" capability on the part of the 

participants to discover this opportunity. The word 
"innovation" is used quite often in discussions of 

technology transfer (7), yet the existing literature give? 

the impression that only a single .nnovative step is 
involved. It will become clear from the following 
discussion that many innovations, in a broad spectrum 
of disciplines, are required in order to make technology 
transfer successful. 

Very little is known about the nature of inventions 
(•] and innovations {9|, and it is the intention here to 
structure these needed innovations into operational 
terms. 

Recognition of capabilities may spur innovation. 
Thia may be induced by awareness of needs, or of a 
hitherto unrecogr zed opportunity for technology 

transfer. It is not beyond reason to assume that if a 

—**""* * *» «»Me is M «tchaotaay 

corporation were actively to review its capabilities, novel 

ones would be found. For example, a major chemical 
corporation in the United States has recently set up a 
new division for industrial training. The company had 
realized that in the course of establishing manufacturing 
plants in developing areas it had gained experience in, 

and developed techniques for, training unskilled 
woikers. However, policies and priorities must be 

established in a corporation before specific capabilities 
can be exploited, and in this case the training capabilities 
were not available for transfer until the corporation had 
set priorities for the rvpes of new businesses it wished to 
enter 

Though    awareness    of    the    recipient's    needs    is 
essential, if ,s not sufficient, it must be followed by the 

setting of policies and priorities.  An example of a cast- 

where this sequence  was noi followed is provided by a 

state run chemical corporation  The country in question, 
aware   of   the   need   to   increase   exports   in   order  to 
improve its balance of payments deficit, devised a plan 

for   the   integration   of   its   chemical   industry,   to   be 
coupled with extensive technology transfer from foreign 
countries   |l(»|.   Thus,   a   corporation   was   formed   to 

integrate    operations    of   all    the    government owned 

chemical  companies.   It  was estimated that the annual 
sales of the n»-wly formed corporation would increase 

from  $100 million to  $300 million ¡n the next seven 

years.   A  great   deal  of   money  and   effort went into 

detailed planning and  making contacts with  potential 

donors before it was realized that certain fundamental 
policies   and   priorities   h?J  not  been established.  The 

management of the individual chemical companies did 
not want to relinquish control to the new corporation. 
The corporation, for its part, was unabb  to carry out 

any of its plans as it lacked control over the individual 
companies. Consequently, a project that was thought to 
be   technically   feasible  and desirable for the country 
could  not be executed.  A great deal could have been 

•aved if the (iovernment had decided at a preliminary 
st?ge that it was not going to force integration on the 
individual companies. 

The recipient formulates policies designed to attract 
donors. For example, the developing countries provide 
tax advantages for foreign investors However, studies 
[11| have shown that this type of incentive is not the 
primar>- factor that attracts donors of technology. Much 

research is still needed in order to establish the optimum 
combination of incentives for this purpose. 

Once ihe donor has met the first two requirements, 
incentives to use its capabilities may evolve or may have 
to be developed. For example, when another major 

American chemical company made a policy decision to 
become an international corporation, an incentive was 
created to use its food-processing capabilities to solve 
needs in other parts of the world. This resulted in it 
producing a h.gh-protein drink in Guyana which was of 
frea* benefit to that country J12J. 

The recipient is alio in need of incentive«, but they 
«re of a different type. He must search for capabilities if 



a technology transfer is to take place. A case in point is 
that of an adhesive manufacturer in the Repjblic of 
Korea who found that his vinyl-coated fabric was not 
suitable for export because of quality-controi problems. 
Instead of acquiring the proper technology to alleviate 
the problem, the manufacturer chose to exploit the 
internal market even though it meant competing with a 
similar product imported from Japan. The manufacturer 
might have made a different choice had there been 
bette- incentives for exporters. 

Both donor and recipient require channels for 
contact in order to match their capabilities and needs. 
Ci I more et al. (13], who have studied the channels of 
technology acquisition in commercial firms and in the 
National Aeronautics and Space Administration 
(NASA), have identified the importance of viable 
contact between vendor and recipient. By viable contact 
is meant an opportune for exchanging information and 
ideas, the availability of a common language, and 
especially the ability to translate technological capabili- 
ties into human needs. It is obvious that in these thr-e 
respects interdisciplinary groups representing recipient 
and donor would be able to establish viable contact 
more efficiently than individuals with restricted 
knowledge and ínteres:« 

At the end of the search stage comes the first 
opportunity for a major decision on whether to go 
forward together. Two important criteria should be 
used: 

Compatibility of policies and priorities. 

Personal compatibility. 

If the donor has decided not to participate in joint 
ventures unless he has a controlling position, while the 
recipient has decided not to allow more than 50 per cent 
participation in any such ventures, it is obvious that the 
parties have no reason to continue their negotiations. If 
the donor looks down upon the recipient because of his 
primitive knowledge of technology or for any other 
reason, the parties should not continue their nego- 
tiations. 

Unfortunately this logical sequence of events is not 
usually followed and an undesirable shortcut is taken in 
many caaes. The production of diesel engines in a certain 
developing country may be taken as an exampu (14J. 
Several major policy differences were identified when 
the engine was already in production. One of them 
concerned expectations of return on investment, another 
concerned corporate policy on production control. It 
would have been more economical all round to have 
settled these questions in the search stage rather than in 
the maintenance stage.4 

It can be arpwd that tftc COM of certain decntom to the 
rccifHM may be too high at the Kirch tuft. For »imple, he 
V e^??r to ""*r """* *«"*>«" » order to «mure the start 
!ÎJL'ï'W-i!LÎÎ °^<tom ¥ *• •uúm *» *» » *»f»ro»i •aetfc. POT a itryiuu of aGacbciaim te« reference 1 J. 

The adaptation stage 

The first step in this stage is the formulation of a 
technology transfer project or process. This initial 
formulation will only serve as a basis for study and in 
most cases, if not all, will undergo considerable change 
before the next stage. 

The donor has the responsibility of learning about 
the environment of the recipient. Failure to sa'isfy this 
requirement has led to many unsuccessful foreign aid 
programmes. For example, in the United States a solar 
cooker was developed for India. I he puipose of the 
project was to conserve Jung, traditionally burned as 
fuel in rural areas, for use as fertilizer. Prototype cookers 
were tested m the United States, shown to be useful, and 
shipped to India for field trial. Only then was it realized 
that the villagers work in the fields during the day ?nd 
prepare their hot meals at night | 16|! 

Although both recipient and donor must evaluate 
the adaptation requirements, the donor is better 
qualified to perform the technical analysis, provided, of 
course, he receives the correct socio-economic informa 
tion f-om the recipient. What happens in the absence of 
proper adaptation? An example is provided by the case 
cf the new strains of rice developed by an international 
rice research institute and applied in several countries 
[17]. In one, the Republic of Viet Nam, where land is 
scarce and the cost of labour marginal the people work 
hard to minimize the cost of production by increasing 
the rice productivity per hectare of land With the use of 
the new strains they hace succeeded in producing four 
tons of rice per hectare. But an attempt that is currently 
being made to transfer this technology to West Africa 
without adaptation is obviously a mistake. In West 
Africa land is plentiful but laLour is scarce. The 
emphasis in this case should be on minimizing the cost 
of production by increasing the productivity of labour. 

Technological forecasting on the part of the donor 
will provide the information necessary to evaluate the 
cost of » transfer project. The donor may also find out 
from this foricasti-.g that, in addition to the policies and 
priorities established in the previous stage, he should 
supplement h¡s technical know-how. at low cost, by 
means of in "acquisition". An example of what is meant 
by an acquisition in this case is provided by a leading 
construction company in the United States which 
recently "acquired" a ten-man company that had 
developed a new approach to producing compressors. 
The acquiring company thereby saved itself money in 
research and development and strengthened its position 
in the industry |18|. 

It is mostly the responsibility of the recipient to 
evaluate the socio-economic implications of the 
technology t ansfer project. The question of automation 
versus manual labour might be considered as an example. 
The project may provide automated equipment for, say, 
picking cotton. Yet manual l*uour may be a means for 
achieving income distribution, in which case automation 



would have undesirable side effects. In this stage efforts 
should be made to foresee possible socio-economic side 
effects, but these will be discussed again in the 
maintenance stage 

The recipient has a further responsibility to evaluate 
the effectiveness of the project. I his evaluation is far 
from simple. The president of one developing country 
objected to a new method of destroying infant killing 
swamp mosquitoes on the grounds that he would be 
unable to cope with the resulting population explosion. 
Effectiveness should be defined here as producing the 
desired effect in the broad sense of the word. Knowing 
the local conditions, a n-cipient may come to the 
conclusion, for example, that modern tractors will be 
ineffective in his environment because of the lack of 
maintenance facilities. 

After evaluating the socio-economic implications 
and the effectiveness of the proposed technology 
transfer project, the recipient can integrate the findings 
of his own technological forecasting. This will enable 
him to evaluate alternatives to the proposed project. The 
lack of technological forecasting in the developing 
countries leads in many cases to the purchase of 
inappropriate technology. A developing country rnay 
establish a chemical plant producing 5,000 tons/year, 
while elsewhere plants producing 100,000 ions/year of 
the same chemical are being built. The recipient should 
be able to assess whether the product from the small 
plant will be able to compete on the world market. 

It is the responsibility of the donor, mainly, to 
evaluate the feasibility of the project (with respect to 
patents, marketing possibilities, return on investments 
etc., in an industrial project), but it is the responsibility 
of the recipient to evaluate its desirability. 

Only after the activities mentioned above have been 
carried out can the parties to the project perform a 
cost-effectiveness analysis. At the end of the adaptation 
stage they face a second major decision point. The 
criteria at this point are 

• Degree of consensus on feasibility and dtsira 
bility; 

• Cost effectiveness commensurate with policies 
and priorities established in the search stage. 

The recipient may decide to drop the project at this 
point because it may, for example, raise expectations in 
the country to an undesirable level. The donor may be 
of rhc opinion that such a danger does not exist. If the 
parties conti.iue in spite of the disagreements, the 
recipient will tend to blame the donor for any political 
difficulties that may arise The donor may decide to 
drop the project at th1S point because, say, .he estimated 
return on investment after adaptation is not commen- 
surate with his initial policies. If the donor continues in 
spite of this, he will be operating under limited options 
and may have to disengage upon the first financial crisis. 

Had the shortcut been taken, the forrnulatior >f the 
project would have been followed by a lew complete 

cost effectiveness analysis, the requirements discussed 
above would not have been taken into account, and the 
entire project would probably have resulted in the waste 
of valuable resources. 

The Implementation »tage 

The implementation stage starts with the organizing 
of    the     ncessary    resources      the    donor    assumes 
responsibility tor capital resources, the recipient that for 
human   resources.   The  donor  presents the feasibility- 
desirability study (prepared in the adaptation stage) to 
an aid-supplying organization such as the International 
Bank  for Reconstruction and Development (IBRD) and 
requests a loan for the project. If hardware is involved *n 
the   transfer,   the   recipient  should  guard  against   the 
donor's    supplying   him    with    obsolete    equipment. 
Estimating hardware requirements is further complicated 
by the transfer to the new environment. For example, 
Strassmann [19] has indicated that a nitrogen fertilizer 
plant  that would cost $1  million in the United States 
might cost $1,350,000 delivered at a Central American 
site.   Also,   because of  differences  in  »ages,  salaries, 
productivity  and  spare  parts costs,   maintenance  and 
repair expenditu.es are different in the two locations. 
For example, a  1 5 year life in the United States costs 
5 per cent more a yenr than a 10-year life, whereas in 
Central America maintenance and repair expenditure for 
a 15 year life cost 6 per cent less than for a 10-year life 
[19]. Thus, the less sophisticated equipment may bea 
better choice. The participants may not have been able 
to evaluate such problems in the adaptation stage owinp 
to their high expectations of the resources that would be 
available   However, if in this stage they receive only halt 
of the expected resources, the choice of equipment has 
to be reconsidered 

Closely related to the above is the need for the 
donor to assign unprejudiced people to the project who 
can provide training to the recipient. Spencer and 
Woromak [20| have noted that "By treating human 
capital as analogous to physical capital, we encourage 
the implicit assumption that training and ultimately the 
educational system as well, should be looked on as part 
of an economic production function, determined by the 
imported technology and without much respect (even 
occasional lip-service) to the contemporary cultural 
values." This attitude appears to bt a major factor in the 
failure of transfer projects, (hough it is seldom 
mentioned in the liteiature. The president of a large 
American engineering corporation that has been workng 
for 15 years in a developing country, has explained Ins 
difficulties in this connexion "I interview the manager 
and h» wife several times before they go overseas, yet it 
is difficult to predict how he will behave in the new 
environment. The success or failure of the project may 
depend upon the attitude of that manager towards the 
local citizen*." For this, and related reason«, supervisors 



from environments similar to those of the trainees 
should be preferred and if trainees must be sent overseas, 
a country similar to their own should be chosen |2I | 

The application of lx-havioural science to studies t,t 
aid programmes and training programmes in developing 
countries is quite recent. However, it can be dn 
important tool in the hands of the donor when 

attempting to overcome resistane- to change (after the 

project has been found to be socially and economically 
desirable in the adaptation stage), tor example, a case 

study [22) has shown that in a project in which all 
production employees had participated by designing the 

job to which they would be assigned suggesting, or 

actually making changes in the job description 
themselves they learned faster, had fewer grievances. 

less turnover, and higher efficiency than employees 
trained by the usual methods 

Since several years may elapse between the 

adaptation stage and the implementation stage, long 
range planning is important, as indicated in the model 

Before the implementation stage is reached, the donor 
has carried out his long range planning and is equipped 
with the necessary knowledge, lor example, in the case 
of the training capabilities of the corporation mentioned 

earlier, once a corporate policy was established io 
capitalise on these capabilities in the search stage, 

technological forecasting activities identified the relevant 
technologies. Subsequent long-range planning activities 
have prepared the corporation for the step of providing 
training in the implementation stage, as indicated in the 
model. 

The major responsibility for recruiting human 
resources is assigned to the recipient because he is better 
equipped than the donor to evaluate the necessary 

incentives and criteria for selection. It has beep argued, 

and probably correctly, that the blame for the "brain 
drain" from a country lies mostly with the country itself 

[23]. The recipient has a better chance to identify and 

affect local policies that may reverse this drain lie 
knows in which regions of his country the most suitable 

personnel are to be found, and what incentives they will 

need [24). In co-ordination with the donor, the copient 
will determine the ratio of foreign experts to local 
participants in their new pro|cct. 

Once the personnel are available, a cohesive 
organization has to be put togethei. This task is far from 

»impk, owing to what can be termed differences in 
"value ladders". Kor example, l.ee (251 has compared 
managerial qualities as envisioned by Kthiopian anu 

American managers. American managers rank "decision 
making" third, while Ethiopian managers rank it eighth. 
At the same time Ethiopians rank "sensitivity toothers' 
feelings" second, while American managers rank it only 
sixth. Thus, it is clear that much thought (or 
preferably, research) should be ^iven in the implementa 

The ranking m the um only for Tint place.    Develop 
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tion  stage to the problem of human  resources for  the 
new organization 

It is in the impleme,nation stage that the recipient, 
with or without the help of the donor, should provide 

the supporting elements (possible industries) in order to 

ensure the success of the technology transfer project 
This activity is obviously dependent upon the general 
infrastructure of the country. An example of the 
breadth of the supporting elements has been given by 

B.irinson | I4|. who noted th.it ir, the ease of diesel 

engine manufacturing in the United States, close to 2(MI 

plants supply materials, roll eastings, forgings, com 

piments, ami parts to the diesel engine manufacturer 
Inus, it is j mistake lo view the manufacturing plant for 

engines out ol the general context of the supporting 

elements. I' can be assumed that the successful 
introduction of the bicycle into South Kast Asia as a 

revolutionary new r .ode of transportât,on was facilita 
ted by tr.c simplicity ol the required supporting 
elements, sueh as small workshops for maintenance In a 

planned technology transfer project, technological 
forecasting by the recipient identifies the required 

supporting element, and through subsequent long-range 
planning he ensures that these elements will be available 

at the jppropnate nmc in the implementation stage. 
(The reader is reminded again that for simplicity no 
feedback lines were drawn on ¡he diagiam ) 

Yet, even good systems analysis  is not enough for 
the success of the project.  The political forces and t'.e 

bureaucratic  structure  should be taken into considera 
Hon.   In   transfers   within   the  developed  countries,  the 

phenomenon    of    not -invcntcd-hcrc    (NUI)    has   been 
described thus   "laboratory duectors frequently scoffed 

at the suggestions and refused to consider the possibility 
that someone outside their laboratories could come up 

with    a    more   advanced   development"   |IK|    In   the 
context of the developing ii-mtries. several authors have 

written   on   implementation   problems    The   following 
quote was  written  in that context, but is by no means 

restricted  to  it    "Persomi  insecurity   in  a  position  of 

authority   is   likely   to   create   personal   needs  of such 

magnitude  as  to  dominate over organizational needs." 

The resulting pathological or bureaucratic behaviour is 
manifested in such forms as "close- supervision, failure to 
delegate, emphasis on  regulations,  quantitative norms, 
precedents,   and   the   accumulation   of paper  to prove 
co-iplianee, cold aloofness, insistence on office proto 
col; fear of innovation, or restriction of communication" 
|26,    27|.    Ik-re,   at    the   implementation   stage     the 

technology transfer team has the moral justification to 
try    to    overcome    bureaucracy,    if    necessary.    It    w 

important to note that this responsibility, as indicated 
on the model, is assigned to the recipient  This is becau 

h? is in a better position to do it  and because it  is 
politically more desirable to effect change through local 

people   This step in the process >s quite difficult and 
calls for additional research. 

Once the activities outlined above have been earned 
:*M.   the  parties are  in   a  position   to set up a pilot 



operation. At this point ,hcy are bv no means 
committed to full »calf operation. rheir major 4im „ 
the pilot stage is to fst their hypothec and dee ide 
whether to continue with the project Two important 
criteria should serve as guideline 

« Identification of problems that require such 
changes in the technology transfer project that 
a completely different pilot operation is called 
for, 

• Identification of problems that canno! be 
solved at the maintenance stage without 
excessive risk to either recipient or to both 

The maintenance stag* 

At tins stage, when the technology (ranstcr prop« 
„ in full scale operation, the donor should delegate 
authority to the recipient. Th„ ls part.cularly true when 
the ratio of donor/recipient participation has hwn hl)fh 

in the implementation stage Individuals m-olvcu m 
technology transfer to dcvel„pin(( coun„,,v howtv„ 

have noted that ,n many cases a donor ,s reluctant to 
take this step. There are several rtllsons h„ ,h|,  f|„,  ht 

" *f•'d °f
u 

n* h,s tomrul "f propi.etarv information, 
secondly, he wishes to stay m ,he picture ,n order to 
protect his initial investment, being of the op, „on that 
he can react better than th, rctlp,t.nl ,„ cmita| 

situations, thirdly, he may wish to keep key positions ,n 
order to ensure that the recent shall continue to 
require his services for other projects ,n the future 

However, even after the authority has changed 
hand* the recipient shoiiM ensure that the donor will 
provide «mees such as troubleshooting |2»l App. 
rently though, this opinion „ nor sharc.dbv a„ ^ 

and there have bee., cases of u,n„0logy „wcr ,„„ 
failed bec.uae the donor chose ,„ ¿^^ „.mpk-triy 
after the implementation Hagt ênmn.n ||w 

extreme case, of the entrenchment of ,ht. iomif imJ h(s 

complete d^engagement, there a-e obviously many 
.ntermed.ate level,   and rese,rtn . ,  £     J 
t-gge« some gu.del.ne* f„r ,he ^ fime ,„ h,nd ^ 
command   in   various   type-,   of   a.chnokïgy   |rMlfcr 

'" £* "»"o»»« *•* the recent has ,he 

wT".£^ °f rm-« c°«^.M«y of tKc aro^c 
prob^Wy   ha.   no  ^«.K.»   „,„    „  chmnmk  ^ 

^r^ü-T     '*"*• w •" '-««r««d mdrntr». 

rasili !â "w "ï"
0-

 
fof <N*"hMun "»»* 

mtemjrnce gamermg and evai»«,«,, , 
«*«•* - * rf «^r« («+ a, p« ^ 

forecasting) should be continued during the maintenance 
stage Such questions as "Mow profitable M my 
competitor's plant''' are usually mu included m 
technological forecasting and should be raised at regular 
intervals Unfortunately once a transfer project is 
completed, the recipient usually loses interest in mite, 
alternatives The intelligence garhered. and its évalua 
tion, will assisi the parties in deciding whether to 
continue the project lhc nature of the intelligence 
activities will differ with dono, ind recipient By 
definition, the recipient is me ' i i..tivaied. Tbus, ht* 
needs will persisi as long as the i»r-M u is mu successful 
Ills intelligence will involve, among other things, a search 
tor other ways of satisfying his nrcda On the other 
hand, ihe donor, who is capability oriented, will gather 
intelligence in order to evaluate whether he can use hi« 
resources more profitably in a different context 
(corporation, country, etc ) 

leading United States ami ruropcan chemical 
companies have spccttically pointed out that developing 
countries promise only distant profits As the director of 
one concern has pointed out This entire business of 
attracting chemical industries with tax incentives n 
•.imply a matter of government competition. I ike 
everything   else, whoever   offers   the   be-st   package 
wins the investment" |2«| Since the objectives of the 
donor and th recipient in gathering intcthgencr are 
entirely different, they will use different techniques, and 
much is still to IK developed by recip« ,m in this field 
l'I 

In vu w of ihe problemi» rhat develop in the 
maintenance stage, research and development activities 
should be undertaken that will nsun the i/iaixlttY of the 
project In the model, these research and envelopment 
activities have been assigned to the recipient since he m 
assumed to be deficient in the particular capability and 
must the retore develop it in a continuous fashion The 
donor jiually carries out some of these activities a« weH, 
however. Based on this research and the intelligence he 
has gathered the dono« niay, in time produce ideai that 
are compierne ntary to the original technology transfer 
proje. t, few example diversification possibilities rheae 
may be induced in part by his amociatton wtth rfee 
recipH-nt right up to the maintenance staft h » 
desirable and appropriate that the donor explore sue* 
possibilities with his current prrtner rather than tafte 
advantage of them in a different environment with a 
different récipient, fcnee me course of action m sudi 
caaes wirf depend to a large extern on tne imftnal 
agreement formulated in the adaptation stage or me 
implementation stage K M important the the recipient 
raise these pntnt« it such times 

I"   the   maintenance  stag»  »ta»  the pamw» 
evaluate mew urigmal eaawetatwta vw-i-v* rb* e« 
•"••«»«anee    at   me    protect 
formulated  m general teen», a 
evatuMMM   baa   keen   --|j.i    |    ,ML    „  , 

M MOUW be au)*« aaa at aaaat mmm a 
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pertitrmamt vMunii,** m*i - linai»-, i ,>, * su ,«ti , 

«•*»•** rwt rtrnt-tilv M èi«, it»«r. **, ita • «•ri« H 
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NITINOL- 
the Alloy with a Memory 
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fhry com4*Vrrrf w« , r„«* ,»• i ,»me.iw.«fc L»M>d 
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return to its remembered shape after it had been 
Jeformed or strained as much as 8 per tent. Moreover, 
the shape recovery was good for cycle after cy<le of 
«training, heating and cooling. 

Perhaps the most important characteristic of Nitinol 
is how determined its memor\ is Nitinol not only 
regains its shape    it works hard to do so 

Preparing Nitinol 

Nitinol is not the easiest material to make and 
shape, but it is not the hardest either Basically, 
preparation consists of melting the nickel and titanium 
together, with or without a to'ich of cobalt, depending 
on the composition and properties desired. Because hot 
titanium picks up oxygen easily, the melting is done 
under vacuum using either arc or induction heating. 
NOI. has had success with vacuum-induction melting m a 
graphite crucible, starting with a little nickel or 
previously prepared Nitinol to keep the titanium from 
reacting with the crucible With these precautions under 
control, milting Nitinol is no more difficult than 
preparing most nickel based alloys 

Nitinol can be forged, rolled hot or cold, or drawn 
by conventional means The procedures follow those 
used for high nickel alloys. Wire, rod. foil, sheet, and 
strip have been formed from Nitinol. So far. little 
attention has been given to extruding or casting shapes, 
but there is no apparent reason why these can't be done 

Last, but not least, comes the processing that builds 
in the memory of the desired shape. A piece of Nitinol is 
formed into the predetermined shape Next the piece is 
clamped lightly (to hold the shape) and heated to about 
•AM) V I'hcn it is cooled quickly by quenching in water 
This completes the memory treatment. Provided that the 
H per cent deformation limit is not exceeded, this piece 
of Nitinol subsequently can be formed into any other 
shape, and it will snap back to its memory shape when it 
is heated above the transition temperature (see figure 1). 

How Nitinol can be used 

Nitinol is a brainstormcr's delight. Its possibilities 
are endless, and once you get warmed up, the ideas for 
using it flow like water. 

Hirst, think in terms of Nitinol's capability to 
change shape A small coiled ball mad- from Nitinol wire 
or strip, when sent aloft, could open up to the desired 
«i»« and shape when heated by the sun. Other 
interesting possibilities include self spreading cotter pins 
far use in inaccessible locations, accessories to hold back 
hard-to-re»ch parts of the human body during surgery, 
and temperaturc-sensmg devices. A huge range of 
possible uses pop out when Nitinol is considered for 
advertising novelties or toys. 

Next, focus on the force that Nitinol exerts when it 
recovers its shape. A new class of applications emerges, 
eg. in electrical devices the alloy might be ideal „a the 
force element in current-overbid devices or in 
current-actuated relays, where a minimum of mechanical 
linkage would be needed. 

Nitinol might be especially potent in valves for 
fire-actuated sprinkler systems Present valves usually go 
into action when a fusible link (of lead, for example) 
melts. However, if the envisioned valve were heated by a 
fire, the Nitinol componili would return to its memory 
shape, say a tight coil, thus opening the valve and 
allowing the water to flow (see figure 2). After the fire is 
out, an opposing steel spring could shut the water off as 
the Nitinol weakened during cooling by restoring the 
Nitinol component to its extended-coil configuration 
and closing the valve. Since there is considerable 
difference between the force exerted by Nitinol when it 
is heated (above its transition temperature) and the force 
needed to extend the alloy when it is cold, the selection 
of an appropriate opposing spring would present no 
problems. Nitinol should really pay off in this kind of 
application. The common automatic sprinkler valve has 
no way to shut itself off; the water that pours out after 
the fire is put out may do more damage than the fire 
itself. 

Self fastening devices for inaccessible areas could 
exploit Nitinol's ability to change shape and exert force 
simultaneously. Kor example, the blind rivet made from 
this alloy could be set by applying a little heat to the 
head, It would be even better if the rivet were made 
from a Nitir.ol composition with a transition tempera- 
ture that was below room temperature. The rivet could 
be kept refrigerated until needed; it could then be 
inserted and allowed to set itself as its temperature 
increased naturally. Such a rivet would have its 
maximum strengrh at service temperatures. Since the 
alloy's transition temperature can be as low as -JOO°F, 
'his kind of rivet would be serviceable in almost any 
natural environment. 

Other possibilities would be safety locks and 
heat-actuated pressure bottles. Nitinol also might be 
useful as the basis for an energy converter or a heat 
engine. 

But, in spit- of all this potential, today Nitinol is 
nearing commercial use in only one application, a 
heatfhrinkable tube coupling. From all reports, this 
coupling has given superior performance. Nevertheless, 
Nitinol for all practical purposes is still a laboratory 
novelty. What is holding it back? 

The material-to-rruu-ket gap 

The element that has been missing in the Nitinol 
story is commitment —by producers and by users. 

Nitinol has been brought to the point whrre iti 
properties are   reasonably   well established, and con- 

to 
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sequently matching the material to most of the uses 
mentioned above is feasible However, thus far the alloy 
has been handled on a pilot scale; the additional 
information and know-how needed for scaling-up to 
produce and to apply it extensively are yet to be 
obtained Nitinol today is at the stage where one step 
will make a big difference. This alloy can be a party 
clown or a serious performer, depending on whether 
commitments are made. 

Commitment by either new producers or new users 
docs not r-present a trivial decision. Enough is known 
now about Nitinol to make it just about ready to go into 
toys and novelties. For sophisticated use, further 
developmental work is needed. For example, if a goal 
were set to produce parts by deep-drawing sheet, it 
would be important to obtain reliable data on how 
directional the properties of Nitinol sheet might be. In 
an application such as the Wind rivet, where a high load 
must be sustained for a long time, it would be vital to 
know Nitinol's creep characteristics. For an item like a 
hest-actuated electrical contact, both fatigue and 
electrical properties would have to be established. For 
any usage, the effect of ageing on the pertinent 
properties has to be characterized; Nitinol's stability at 
ambient and service temperatures has to be determined. 
Moreover, since Nitinol's properties vary with its 
composition, complete profiles of the behaviour of the 
alloy as it K influenced by composition must be 
obtained for repeatability of the shape-change cycle, 
impact strength, tensile strength, elasticity, ductility, 
and other characteristics. 

Processors, too, would have to know more about 
the alloy, for example, in regard to the times and 
temperatures used in the memory heat treatment and 

the effect of the stress that is impost«) on the alloy 
during that treatment. Further, since even small changes 
in composition have considerable effect on the 
properties, tight quality control must be maintained on 
the material during production, this laeet also needs 
investigation 

Pnimiuiiy puUuttä m   BttteUr Ktrnmtb OMtxt " 

rwantfy publtohcd ... 

Guidelines for Project Evaluation 

A detailed, scholarly and ¿»radical guide to 
the realities and true costs of national 
economic development For economists, 
industrial planners, financial institutions, 
government departments and universities. 
38J pages (Sales No E.72.II B 1 I. M.50 
clothbound, $2.95 paperbound). 
Order through your local United Nations 
sales distributors, your bookseller, or direct 
ly from: United Nations Publications, Palais 
des Nations, CH-I21I Geneva 10, Switzer- 
land or United Nations Publications, 
LX23O0, New York, New York 10017, 
United States of America. 
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M UMI »afii if^iii 1 imi firn iinninf irf »nxtuiiA ••# 

,mjrl suli nmiiutii um »ttivh Kan « Kt§fc .k•e«w»»^¥«• 

. unti m t « ,1 41» An lining nun wit A Kavr vft 

niughi nihisiii»! ih<ttgm imiMltlii tin mmt ufftMarta« 

prnirtii Is 

I hi n h,m lii-i n 1 ti » n ^ui-uli II« «MMMumt «riffe 

•#1. ml    i\a<A   ut    rnarKiiiiig    fMiMt-m*   tnt<K   a»   ta* 

i»mi*irnig  in 1*1 »11  iarg>   imi -rf¥i*M  iirms Mtd Katg  in 

rising 1 «victim ,»• guvrrnnw m |»riKuri-mr»i aittH'K 

*,iulil »milHmi iK« -ati i»t «mart iwíwiarv (ptnAmii NI 

1 hi     puMn    iniKHMiiiiri    marfci'i     *nh    rugarti   MI   «ak- 

• ,111m, 1 nia ihn >\a< ,il hiia ha» IM-IH «uufht riw rK» 

munit ami Ht, rKi mm lukwuriattv *<*v»m'*<l it* •••«• 

h-liipnig . mwriiA thin HI rfaMimii t«i Kgha»« «tajt 

rwiManii    ti  aiHfrrtmt-Bi   |Km urrmrni . imM h< ««rgMr 

M n   11 1 hi h »«a ite-vi'hig«"«! limi« rit*» 

l'hi iiiHo*iitg an- *rm« r <amf K", ••• fi«wn ajfaw 

in 1 SHHI 11 rh. inartiiing lirld nwi «tur pmK iVw 

yiar« 

Itti     fÉoakdaaaai     -i      W^fr éT#I BlaM     «>1BéSâMtf     •Mgaa 

««Mf.M   (!lM«w«r   n«Tiiiwa*r   <f rraén  »t  ér 



MM «I tapara» »a» h**n a*tefcmi few tfe» atete t*M» Vi«W 

M lite « »tanfate«! at r*#a» i«ate«rteii »*>** rfe* 

ptateNt tea»*««! bartety ar»y «***! t-n#«*f»ter« .twm-«! 

ami nuni|r< Ite ¿«mfciami ?»ite«l m tfe* nwMrv Tkry 
mar* tM nwMrf e«fe«-r fey i «patriaw« >w bv nwMit 

«r («mffv by bi#h * U*Hf)0 marlu-tMf 

«t*»rrv f«> «>MK lb« marfcft *rth a »»'» 
j tfe* Ii*mht4ii\ tit pr<«ttM iflf s/wrnms t«t-m» in 

•fee acte «UHU /»te*fe»aw ..»md i mvrarwt-. IN -MW, 

aataitfeafeMl M» prwvin« I»4 town« 
IN Taf». ( marfeetmg inprrt h» brin tfK-n*aV<i m 

lite KM a< <?*p*rt« *vntein«, in lb» t^aimafe MM <•» an 
MIM«   M   I «»«i*   ««J   hr-lama.   tfe*      « *»m 

4» pMMMMNNI éw teliti» vi iw*w«n 
« pwerateWM HMiiMMHMi m nroitei»ti«f rh» 

cm Mid <*rvi-k>i»m« m n» U«*i <tmaM imhmr*'* 

Ttte maHw-tinf «•*•*** tearwd wwrfc m mwf 1*71 
aMk*>a«j rfer pn*fn«mi mar»«-! »mJ brfftna, <ma#l 

m iraprnvt- ihf it martuf ing miihmfc 

I«   )imiu     UMtM>   a*.***«»   h»   tfe««    year» 
(l**»»»71l    a    mafkotMig    mwtefvr    fe*    a    awfefet 

«taw«*     rhmf*  | amanan    •"«««>'< wit* 

laaaakaW     Eaaha^MateBacmahtt    aamal    «haBB^aM^ •»•#_•*•     laVfcááfcafjfjñWMM 0f|n      ••••»IPl^'J^rnW^     ••••     ^•••••H  li»"*«        r»r»«Hn»ra»WT »w !• 

Ute taf*« ataa ate chary a1 few «MK ttm* tfe«  èMM «f 

_f^ ^^^ ^ -—^ a*M^M«<aB ItariÉl ta VÉur trarla 

an« a «roup **•««» «• tefe m tin» nrw rr*pfc>ymrM 
.ifpiirt»w*»«-< f.* lite te»» pifteiatNMi Tfe* e*a«rt » 

«mrvimj mar*,«! amate«*)« ari for m-w «twM «cafe- »na 
mratom-w/r«! in«fe»*»ri«« ihm t-t Matti br errate« l«> fiH tKc 
empiovmcnt VM-MWM k-ft by fht Jrurmration o» thr 

<tuf»r inikM*rv »««> fwutirtgs «tfeouW furnteh the ba«!* for 
ftenniNf n*w mJMntl Ut velt»a>fn«nt m th» rrtatwíh/ 

un>k'rilrvt'hi»t'<l rrgH>n of Aifrnlirw 
M ih« "»iati ni »»hm m r»«wth «-»»t »wil. UNIDO m 

«•«ntinf «i tJt'vclopnteiM < «nir« r»t»W»rR»l H» »romotc 

tné »•*« *mM\ mé mvémm imtwKrtc* MB ih* refw« 

\mnif ih» t«.-Mfi i»t ftprm w«Mrkmg <»« tht« »r«»Kt'' » » 
market *m»fv«t wh« w carrymf «MM martiri «tmlwi t»a 
m» awotfttrt« wntfcr lonttulrrat m for manufat'tarr hv 

mw  imi iXHUinn «mal) «m) nwAiim «"i»l*raw»r< m rtw 

VH» M, probablv ikt- *r*a <»• »«* w««W *»"» 
«k?vf)»fM«a] nwMfiM h*w m-afMiural wow I«« natal fe» 

tamiKt m rr«c marliftme; fwM In TrwIwMi, for 
vMmfk in l»7« • UNI«) mfrrt tlwaW« r»»c areWa» 

»rf martutinf btirti naMonal ami itmnnmrnmi of rfct 
•rmlitrM «*# «»te«-»ak imfciairt« ami ha**aVrartn Ht 
arraaraal wcwmamwJaiKMw fur rh* rwaMnhmrat M * 

markrfimj arpinwatww ta th» rawmry whteh wrnaW 

MnmTtahf HMtetirt mtrvry* am* rvatatert. 

MftwrjMtMHi. imftoof antemct éaaajn 
wanaWJiaanim artel «afe* arimmtion Tir rxaart atta 

m<MM**M rfe» wraiaj M «f i tua»»«»«"«'! 

ntfamaannn that au al a1 raaWy a harteherait aramatam 
an  trwtwnnat traaW  rantr«   aa waH ai a« 

rltem. wumW «a aaterai» floaaly w«N rfcc 

«<aanali.in at Ihm »Unaraciaraw Wfcitc rtte Ovcm- 

mcm Ite* mm a» lar imftiaunual al rfe« iiiammiaas 
ina at úm ritawri. H ha* faMawia* <*• aaawr e4 NMM 

ami, M pannata», fea* wmittua fwitfeat narri fertf m 
•ht fwfeJa af MttkmMaJ éNaja ami taamvt amatmteiea W 

i •# amaM «a«tt nainairy ani taatairy ararti 

Hi Marti? ci 
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^ ^Jr     PROJECTS (continued) 

UNIDO 

managcral assistance tu small and medium indusirv, 

throughout the country. I'hc pro|cct has also furnished 
expert assistance in the establishment of .in industrial 
estate at Ahwa/ in southern Iran The team of cxpcrts 

working on this protect included a marketing expert who 

provided assistance, guidance and training for improving 
the marketing methods of small scale industries One of 

his special achievements has been a study of the public 
institution market as a source of orders tor the products 

of small-scale industries The expert has put forward a 
number of concrete proposals whereby the (.ournment 

could create a suitable system and framework tor 
enlarging the participation of the small industry sector as 
a supplier to the public market A feature of interest is 
that the UNIIX) marketing expert in Iran was assisted 
for a period by a young associate expert from Belgium 
who collected and analysed data on which market 
studies and surveys were based 

Middle East 

In Turkey, I'NIIX) has assisted m the development 
of an industrial estate to provide facilities for relocation, 

organization and expansion of small industries This 
project is located in the town and district of <,a/ianrcp, 
a provincial centre in the southeast of the country 

Among the experts comprising the team working on this 

project 11 a marketing expert with the special task of 
seeking out new markets for engineering parts and item» 

produced in the area This expert is also studying the 

item« that are already manufactured in the area or that 
could be produced, that will be suitable for sub 

contracting to more developed industries in the central 
part of the country 

Subco« *ac ting 

Several relatively advanced developing countries 
have shown interest in expanding the volume of 

subcontracting between large and small industries 

UNIDO ha« long recognized that subcontracting could 
be an effective means of expanding the range of 
activities of small scale industries as well as proving of 

considerable benefit to larger contracting industries and 

JO 

to industrial development as a whole. With this view in 
mind a meeting was organimi jointly with the 

Organisation for r.conomic Cooperation and Develop- 
ment (OKCD) on the subject of subcontracting, in 
October 1°6° in Paris. A number of studies and papers 

were prepared by the UNIIX) and OKCD secretariats and 

b> participants from both developed and developing 

countries At the meeting, an exchange of views took 
place on the experience of countries at all stages of 

industrial development The report of the meeting has 

been widely circulated and has aroused considerable 

interest from many developing countries that have 

expressed a desire to receive assistance in thi.» field. 
Thus, in 1070 the (iovcrnment of Inda requested 

UNUM) to provide an expert to assist in setting up 
subcontracting exchanges Subcontracting exchanges 

were first established in Kuropc in the early 1960s and 

proved useful in creating the necessary contacts between 

the large industries looking for potential subcontractors 
anil the small industries ready and able to receive orders 
from the larger contractors The UNIDO expert sent out 

to India in I "70 was successful in establishing two such 
subcontracting exchanges in the major industrial centres 

of Madras and Bombay. Reports subsequently received 
indicate that these exchanges have been instrumental in 
expanding considerably the volume of subcontra< ling. 

Karly in ll'71 the same expert carried out an 
assignment in Istanbul, Turkey where together with the 
local Chamber of Commerce, he assisted in establishing a 
subcontracting exchange similar to those he had helped 
to create in India 

A request pending is for the promotion of 
subcontracting in Venezuela A number of other 

countries are still considering the submission of requests 
for expert assistance in this field. 

Marketing and allied fields 

In some eases assistance in marketing has been 

combined with other fields of specialization As already 
mentioned, requests have been received for assistance in 
industrial design and in marketing of products. The 

request for assistance in industrial design in Thailand is 

of this nature   In other cases, marketing difficulties due 



to poor quality of the products have arisen, and 
assistance has been sought for improving quality control. 

In one country-Uganda an expert was provided to 
advise both on marketing and on financing for small 
industries. He was a member of a team helping in the 
development of small industries and in the establishment 
of an industrial estate al Kampala. The job description 
of this "industrial economist (marketing and finance)" 
included a combination of duties involving assistance in 
market surveys and improving marketing of small 
industry products, in addition to helping the Govern- 
ment, through an appropriate institution, to deve op a 
financial aiutante programme for small industry. 
However, experience showed that it was difficult, if not 
impossible, to find a single person having the experience 
and background suitable for carrying out both parts of 
the assignment. Not only did each part require different 
expertise, but it involved more work than could be 
performed by one person. 

Although other attempts to combine marketing and 
finance have also been unsuccessful, this should not lead 
to the conclusion that there are no possibilities for 
providing marketing assistance as part of a wider form of 
assistance. Marketing is one of the fields of management 
and poor marketing is usually an indication of 
management difficulties on a wider front Management 
assistance io small-scale industries may well incorporate 
assistance in the marketing field. Expert advice 
combining both areas has been provided several times by 
UNIDO and other international organizations. Thus, a 
specialized agency of the United Nations, the Inter- 
national Labour Organisation (ILO), has provided a 
number of experts to management projects in different 
countries which have included a specialist in marketing 
who has usually carried out extensive training 
programmes in this field. ILO has also assisted in the 
marketing of handicrafts both for the domestic and 
export markets. The Kood and Agriculture Organization 
of the United Nations (FAO) has assisted in the 
marketing of agricultural and rural products and the 
United Nations Conference on Trade and Development 
(UNCTAD) has provided experts in export promotion 
including in some cases the export marketing of 
handicrafts. 

numerivi ips 

A new scheme for promoting co-operation between 
industrial and developing countries in the field of 
small-scale and medium-sized in Justries entitled "Part- 
nerships" has been proposed by UNIDO as a means of 
assisting in the development of small enterprises in 
developing countries in Africa Some of the iorms of 
partnerships proposed involve the promotion of 
domestic marketing. It is suggested for instance that 
partnerships may create subcontracting arrangements for 
the production of parts and components by an 
enterprise in the developing country on order of the 
foreign company. Partnerships might involve assistance 
in marketing product« manufactured by a joint venture, 
they may also cover licensing and franchising commit 
ments permitting the marketing of a foreign company's 
product locally produced under the brand name of the 
parent company If this scheme is successful it could in 
the course of time raise considerably the level of 
marketing of small enterprises in some developing 
countries. 

Conclusion 

UNIDO feels that there n scope for increasing the 
number and the type of technical co-operation projects 
relating to the marketing of small industry products. In 
countries at an early stage of development help might 
effectively be given for carrying out market surveys or 
analyses of market opportunities for new small 
industrie«. In more industrialized countries, assistance 
might tend to improve the marketing of small industry 
products in all its aspects including allied fields such as 
subcontracting, industrial design and quality improvr 
ment. 

There is also scope for increasing the number of 
fellowships in marketing, which has until now been 
negligible. A greater emphasis on marketing in the 
programmes of training centres for small industry 
development, both in the industrial countries and in the 
extension centres in the developing countries, would be 
desirable. 
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O A CIO A AMMl MMfcMlf^ÜIliJI PtfAiMfcálaa^aaaaaftm n^A^a^^^^^^k^ oNMans mryuoasi taucaoon rrograim 

(.'•»«*# af MPr iWiti «**<•< Ito«*, prmt m »riiMiiim «u*  «up,«.;» w »4 ** 4    iridili 

fh«' 'Smielf +tru»int tir Utiri. ¡MMHI fi Jim 

»htrrv (SAKM A) it» M»II*(JMH tviirv ( <NHM I* 

H# r*w MM proMing »mi hmtk hwMtmg «UHM MI fer 

tn rfc« t (WHNfv H ('«Mir i»H<> twin« io *MNM 

ywiwg armami t<w «tMmi bowk« mtà tunmmr^ 
m  MM ««W-atMMt 
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H%   l*    NtatM Mu»»* ti  *-IIH«)I, <«** «tari ( ,rwr*   >«   *• 

'»»*   H»*M».r«   Re*-.*»-* «Mvww    %Mt>«'«tu>n 

M    m   "*r»     *..w*   •-     laaajai ii Un i 11 jl I    IH n H 

KM    <<*•»•»    MIMV, (MlM)l><"li    •<« 

ajete 

*j ilutemini mt i»«..v*€i..f.  ». f*. t«iateH   »i«*«r<ati'<-<« 

<»t     «waMtr«     tlUOMJT        taJMft      »ml     ,*,      ItIHWMl 

•»)   *HWWUK    <h,    MWteoí     mttxv.Hirv   n. 

••-v*i    »•  .varar**  ««I .fc»v*t      mrm   »,  («i,    w 

<MMl   *«-ii   mutuimi    n    «IH "liiiim*    némirwt 
«•un     #¿tm      «»'«imita.    ***     "•>««•«    rinomili»»-« 

i*    **#«     'tafani «       »*    H« cf»Mt)H    «*víftr*M*.     0-Éf*-*»«* 

*«!* >H H. MU»" ,.      rfc, ,iB«H(««H»      •**»      >*H 

««ti   »  t    ,wm«v       nari    >•    *».   natter <   *   ti,   MMK 

»«I      »«II« »till     ll     t*   ,», INIIM.I     n    „,\      un       «    i    »    .1 

i«r«      m      »     „H     «M,       ,       MriiMi     un     ufe 

>*«    »i-i»t*a*»»    .i«m    «    >MII • un   * 

Wirt«     *    **•     A..»-     **».     ft.    ».'H»»   NK-*«t 

pdlwriM-w     .»      ..••     ,,,    mn,<#    i%, 

•»    inalili   vawftK    ti    **«<»/• >   »  ,»%,•«   lWt    „  f*^. 

ir«fi*i a*or**w> 

•Moral aura»,«.    „    n,   .Ravviate«    .amrm 

»    ««N«nn     teman   ,<,     te.     rtatiHaWwm    ti 

*«<M*rittaM«Mi *»•**«  r,M .«..team-al   iifiiniajiiin 

«    ta»     rt     th    WMH     »»a*«.«»,*,     «a*,     rf   i»«.«,. 

t*«*N*v     %,    Mttnater.    «te»    wifcH    «MM*.   <*» 

«a*    tapa.'     WH^*   <aj»     .,m«•»    «tew«   Ham 

« iimimii      rfntimnn      «ta**      f<«t*te*a)     te. 

al    muH     tt     te.      •M*Mt4.fw<     nAiwuri«« 

n.»ii»iiia' *.II»> axrHm «» ritan 

•vw,    .n-na»rn   •#*«*»   a   «aar 

• »«   ttaawi  i ^ 

*w   ^aajaaja^a)   «a  fajj. 

•Htm« 

SP» .»#  *m   «a*   mÉw <*.«*  » 

-aarnajtan-   rf n*«**  »  teaai laainwaatate, 
n ««> •**  --mmtm, •*«   -an ter waja   m   ¡t « 

itet    ivittx   -*!•***» 

«A    *>...!«       tt      •»(*     !«•      |M,H<^    •** 

i »IHü   <««•**•     attuti   Ma*   ite»     aap u 

"•«««*»   «M»   «rv«*Ha/mrm     i air II    t * mm    em   t» "te* 

ar<>*   laminai  aroaW.   »   IWìM    >t 

atent» 

«•tw «na) .-*»< *> dM .«IIMIH-V <ajri«t«-' »• «v><«ajp «• i * 

an     •«•«M     H^„«M,i   .w    fetta,,     ,,*,,    lajeam    *a«    -•» 

• HtlM-4 1MH> *'IH UHM IHM«. * t*«.^ MI r««-».*! «na 

«rvi^iipmi <» >«. a« 4>< iwwnp. ,t «••«•tv« Mumajt 

'«"J"**«    i*»ajav«    ' •  «•>•    (.IM   >t   «H*  am»« *•*   pm 

* 'wnii* -H f*h ««a. «•.).„ gm «4 aa* •«••»! n 4M 

**•» *<!«**r *•< •* •<, a» «w.r< teat, «tal* liw 

•*»« l'tvrt i« swffMMt^ Nt* m MMIH »r HataK* '» 

*a««     rt     *h      nari»'     '^-.-..t»    «HW»»    «irt    ftv». 

•"«••»w 'MtlajMH«r\ If«». >•» .H- •«•«•«« *..» a» 

i«a»<>i.<iwrii> ut m. ..«Bi.iiiin nHMj»iM«wi-»#M. »niajm 

tonati   >••    tax IM*I««(I<   «.   «M-att-fi 

<#   a^r<«    .»   «•«.*   «.n   «rw-ttHamrtM  » «a« M 

at «M*u««m '«••   »romtHiiaj   »»< n» nirt»   w «am« <rvm aaj| 
«  'ter nevi«   »» tut 

At   iwwk     -wr.  'te.HB>   t«*r«   »Mte/   *  «Maat 

•H   «NMM  »    «M    Hite* 

«M,ntw HM   i«v i    «H» g. t** n 



'ÜVMim       IM« *•        !*»•<- « noni       .t        *»< .'tKfliin 

Ä1»1       t>      fh      *•**•*     kpinmi 'i      ¡ît<'      ï        Tp)Htr - TT"-T 

tN»i        • ><»«•     n«    fc     >.-, <«   >«n    U4   . »unii 

w   tniiiMi •«..>.     .numi    i   -fit  WMP rum-itati 

• •"•ti*   ». 

»II  «I  te-a*» *«** 

I*   -ffc|M*MflMMf)l    inni mtw     fh    '»jifc'mm»    M 

nítW'MW   »MI   tt-iafA   II 11 iti ip» ni   ••<* 

»•   •«•    w< •>•»    » 
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