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TECHNOLOGY TRANSFER
MODEL

by Samuel N. Bar-Zskay

Technology transfer has been described as  the
generation and/or use of sciennfic or technological
nformation in one context and its re-evaluation and/or
implementation in another {1

Technological torceasting has been defined as **the
probabilistic asessment of the feasibility of future
technology transfer’” [2]. 1o date, however, there are no
hard and fast rules for making such an assessment,

The question of assessing the feasibility of furure
technology transfer 18 far more than an academic one. 1t
s widely believed that there is an inherent threat to
world peace in the fact that two thirds of the countries
of the world, accounung for 70 per cent of its
population, currently have a GNP per capita of less than
SU S 300(3) Inderd, as vopc Paul VI has noted:
“Devdlopment is the new name for peace.” {3] Since the
rate of economic development is related' to the rate of
technological * development [4), improving our under-
standing of the technology transfer process is of prime
importance.

The model for technology transfer described in this
articie 18 presented with threc objectives in mind:

o To suggest a list of uctivities to be undertaken
In 2 specified sequence by individuals and

"Even if the relation is difficult 10 mearure (“resicual’

. ), # s importent to remember that the

AEsum¢ion that & relation exiss is well enrenched, especially in
she developing countries,
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organizations intending to engage in a techno-
logy transfer project;

o To aid in the assessment of technology transfer
projects by listing the clements involved in the
process;

e {0 pomt out areas in which knowledge is
limitcd and which require further research.

1tis hoped that the model will stimulate thinking on
several aspects that will only be implied here. For
cxample, although 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 beiween
countries. Tl.erefore, it should be possible te apply
expericnce gained in, say, transfer within one country to
transfer bctween countries.

The study of innovation diffusion as a spatial
process is closely related to the study of technology
transfer  Geographers have atempted to develop
mathematical models of the diffusion of innovation, but
as Brown [$] has pointed out: “One shortcoming of the
mathematical models presented . . . is that the con-
ceptual famework mest 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 possible.

.




RECIMENT

TECHNOLOGY TRANSFEN MODEL

The model

Activities, milestones, and decision points are
illustrated in the semi-PTRT diagram above.? The
basic rule of PERT is that no activity may start before
all activities and Inputs leading into it have been
completed. The model is divided into two major parts by
a horizontal centre line: the clements above the line
(shaded areas) represent activitics and requirements that
are of major importance to the donor of the technology
and should be carried out or fulfilled by him; elements
below the line represent activities and requirements that
are of major importance to the recipient and should be
carried out or fulfilled by nim; elements Iisted along the
line represent activities that should be carried out by
both donor and recipient. Though both parties are
concerned wath all of the activities mentioned in the
model, their relative importance 10 one or the other
Party are thus indicated.

Th= model is divided into four stages in the
direction of the flow of action: search, adaptation,
‘mplemkntation, and maintenance, There are four mayor
Points at which it may be decided whether to terminate
the project or carry on. The farther one advances to the

2
PERT Program Evaluation and Review Technique, de-
scribed and discumed in most books on operations resesrch. For
xampie, see reference 6.

right, the higher the cost of the project. Thus, 1t is
desirable to be ahle to make an “educated decision” ]
as carly as possible in the process whether to o forward.
The considerations that should be taken into account at
these decision points will be summarized later Feedback
lines have not been drawn to keep the model umple;
however, at each milestone, conclusions shovld be drawn
and fed back to the appropnate place.

At the top and bottom of the model three types of
actwvities- technological forecasting, long-range plarning
and project-related intelligence are histed correspon-
dingly for the donor and the recipient These activities
may be carried out independently of the 1echnology
transfer project; however, their output 1s of such great
importance (o the project that they would be ot greater
value if they were carried out in the scquence suggested
in che 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 line.
Many individuals and orgamizations engaged in techmo-
logy transfer are tking shortcuts (indicated by wide
arrows) which often lead to unsuccessful transfers.

A corporation or a country may be a reciprient of
technology in one instance and a donor in another. For
example, Spain 1s importing technology from the United
States while providing various types of aid to the Latn
American countries. The donor and the recipient may
even be two parts of the same organization. Further-
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more, the activities and requirements outined i the
scarch stage may renresent considerations in the mind of
an individual. In all cases, however, the activities histed in
the model are taking place, conscously or not, though,
obviously, the inore aware the donor and recipie.t are of
these actvitie. the better the chances for the success of
the project.

Many examples of the use of the model are given in
the paragraphs that follow. but n s by no means
restricted to these examples In order to lusirate its
general apphicabihty. the examples are drawn from
diversified ticlds and from cases of transfer within
countries and between (‘nuntru‘\.‘ !hus, the reaipient
may be 4 country moone example and a businessman in
another. Sinul tly. 4 done
indwvidual, or a couniry

nay be g vorporation. an

kach activiy and requirement mennioned i the
model 15 discussed. starting with the search stage and
endig with the mamtenance stage. The reador might.
therefore, find 1t helpful to reter to the diagram cvery
once in 3 while during the coursd of the discussion. Too
hiteral interpretation should be avoided the performance
or neglect of certain activities s a matter of degree. In
this sense al.o, the extreme case n which both donor
and recipient have carried out their actvities n a
superficial way is designated an undesirable shorteut. It
will become clear from the discussion, however, that a
technology transfer project may also he cnippled by
negligence on the part of either or both of the
participants i any of the elements mentioned i rhe
model.

The search stage

A prerequisite of technology transfer 15 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/
intzlligence/analysis” capability on the part of the
participants to discover this opportunity. The word
“innoviution” 1s used quite often In discussions of
technology transfer [7], yet the existing literature gives
the impression that only a single «nnovative step 18
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
(8] and nnovatons [9), and it 1s the intention here to
structure these needed innovations into operationsl
terms.

Recognition of capebilities may Ppur innovation.
This may be induced by awareness of needs, or of a
hitherto unrecogr.zed opporturity for technology
transfer. It i not beyond resson to assume that if a

3 L .

Ib:enr. choc:'h-u-tnnrdek-onlnhldo'

4

corporation were actively to review its capabilities, novel
ones would be found. For example, 2 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 10 developing areas 1t had fained experience in,
and  developed  techmiques  for, training  unskilled
wotkers.  However, policies and priorities must be
established in 1 corporation before specific capgbilinies
can be eaploited, and 1n this case the traiming capahilities
were not availlable for teansfer unul rhe corporation had
set prioniries for the ty pes of new businesses it wished to
enter

Though awarcness ot the recipient’s needs s
essental, 1t s not sutficient, 1t must be followed by the
serting of poncies and prionities. An example of a case
where this sequenee was not followed 15 provided by a
state run chemical corporation. The country quesnon,
aware of the need to increase exports i order to
improve ats balance ot payments deficit, devised 2 plan
for the integration of s chemical industry, to be
coupled with extensive technology transfer from foreign
countries [10]. Thus, a corporauon was formed to
(ntegrate  operations of all  the  government-owned
chemical companies. It was estimated that the annual
sales of the newly formed corporation would increase
from $100 milhlon o $300 million in the next seven
years. A great deal of money and effort went into
detailed planning and making contacts with potential
donors hefore 1t was realized that certain fundamental
policies and prionities hzd not been established. The
management of the mdividual chemical companies did
not want to rehinquish control to the new corporation.
The corporation, for its part, was unable to carry out
any of its plans as it lacked control over the individual
compantes. Consequently, a project that was thought to
be technically feasible and desirable for the country
could not be exccuted. A great deal could have been
saved 1f the Government had decided at a preliminary
stzge that 1t was not going to force integration on the
individual cempanes,

The recipient formulates policies designed to attract
donors. For example, the developing countries provide
tax ldvanu'cs for foreign investors. However, studies
{11} have shown that this type of incentive is not the
primary factor that attracts donors of technology. Much
rescarch is still needed in order to establish the optimum
combination of incentives for this purpose.

Once he donor has met the first two requirements,
Incentives to use 1ts capabilities may evolve or may have
10 be developed. For exampie, when another major
American chemical company made a policy decision to
become an intemational 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 high-protein drink in Guyana which was of
grest beneit to that country [12],

The recipient is aleo in need of incentives, but they
are of & different type. He must search for capabilities if
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a technology transfer is to take place. A case in point is
that of an adhesive manufacturer in the Repablic of
Korea who found that his vinyl-coated fabric was not
suitable for export because of quality-control probleins.
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 rccipient require channels for
contact in order to match their capabilities and needs.
Gilmorc er al [13], who have studied the channels of
technology acquisition in commercial firms and in the
National  Aeronautics  and Space  Adininistration
(NASA). have :idenufied the importance of wviable
contact between vendor and recipient. By viable contact
IS meant an opportunity tor exchanging information and
weas, the avallahility of 2 common language, and
especially the alulity to rranslate technological capalli-
ties into human needs. It is obvious that in these thrc
respects interdi.ciplinary groups representing recipient
and donor would be able to establish viabie contact
more  efficiently  than  individuals with restricted
knowledge and interes:<

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 prionities;

Personal compatbility.

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
parucipation ia 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 orher
reason, the parties should not continue their nego-
tiations.

Unfortunately this logical sequence of events is not
ususlly followed and an undesirable shortcut is taken in
many cases. The production of diesel engines in a certain
developing country may be taken as an exampic {14).
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 prodiction control. It
would have been more economical all round to have
settled these questions in the search stage rather than in
the maintenance stage.*

*It can be srgued that the cost of certsin decisions to the
recipient may be t0o high at the search stage. For example, he
may choose to defer some decisions in order to eneure the stgrt

of s project. In the opinion of the suthor this is s Tous
wctic. For & discussion of nundecision see refsrence 19,

The adaptation stage

The first step in this stage is the formulation of a
techuology 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 responsihility of learming ahout
the environment of the reaipient. Failure to satisfy this
requirement has led to many unsuccessful forcign ad
programmes. For example, in the United States a solar
cooker was developed for India. The purposc of the
project was to conserve dung, traditionally burned as
fucl in rural areas, for use as fertilizer. Prototype cookers
were tested in the Urated States, shown to be useful, and
shipped to India for field tral. Only then wasat reahized
that the willagers work 1n the ficlds during the day and
preparc their hot meals at night [ 16!

Although both recipient and donor must evaluate
tne  adaptation requirements, the donor 15 better
qualified to perform the technical analysis, provided, of
course, he recewves the correct socio-economic informa-
tion from the recipient. What happens in the absence of
Proper adaptation? An c¢xample i1s provided by the case
cf the new strains of rice developed by an international
nce research institute and applied 1n several countries
[17). In one, the Republic of VietNam, 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 lund. With the use of
the new strains they hace sicceeded in producing four
tons of rice per hectare, But an attempt that is currently
being made to transfer this technology to West Africa
without adapuation is obviously a mistake, In West
Africa land 1s plentiful but laiour i1s 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 a transfer project. The donor may also find out
from this forecasting that, in addition to the policies and
priorities estabiished in the previous stage, he should
supplement his technical know-how, at low cost, by
means of .n “‘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 sirengthened its position
in the industry |18].

It is mostly the responsibility of the recipient to
evaluate the socio-economic implications of the
tcchnology t-ansfer project. The qyuestion of automation
versus manual labour might be considered as an example.
The project may provide automated equipment for, say,
picking cotton. Yet manual lubour may be a means for
schieving income distribution, in which case automation
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would have undesirable side effects. In this stage cfforts
should be made to foresee possible socio-economic side
effects, but these will be discussed again n the
maintenance stage.

The recipient has a further responsibility to evaluate
the effectiveness of the project. rhis evaluation s far
from simple. The president of one develop'ng 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 shouid be defined here as producing thc
desired effect in the broad sense of the word. Knowing
the loval conditions. a recipient may come to the
conclusion, for example, that modern tractors will be
inetfective in his environment because of the lack of
maintenance facilities.

After evaluating the socio-economic imphications
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 develcping
countries leads in many cases to the purchase of
inappropriate technology. A developing country raay
establish a chemical plant producing 5,000 tons/year,
while elsewhere plants producing 100,000 (ons/year of
the same chemical are being built. The recipiznt should
be able to assess whether the product from the small
plant will be able to compete on the world market.

ft 18 the responsibility of the donor, mainly, to
evaluate the feasibiiity of the project (with respect to
patents, marketing possibilities, return on investments
ctc., 1n an industrial project), but it 1s 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 adaprtation
stage they face a second major decision pomnt. The
criteria at this point are:

e Degree of consensus on feasibility and desira-
bility,

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

The recipient may decide to drop the project at this
point because 1t may, for example, raise cxpectations in
the country to an undesirable levcl. The donor may be
of the opinion that such a danger does not exist. If the
parties contiiue in spite of the disagreements, the
recipient will tend to blame the donor for any pohtcal
difficulties that may anse. The donor may decide to
drop the project ar this point because, say, the estimaced
return on investment after adaptation is not comnwn-
surate with his initial policies. 1f 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 shortent heen taken, the forrulatior »f the
project would have been fo'lowed by a less complete
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cost-effectiveness analysis, the requirements discussed
above would not have been taken nto account, and the
entire project would probably have resulted in the waste
of valuable resources.

The implementation stage

The implementation stage starts with the organizing
of the nccessary resources:  the donor  assumes
responsihility 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 orgamization such as the International
Bank for Reconstruction and Development (1BRD) and
requests a loan for the project. If hardware is involved in
the transfer, the recipient should guard against tie
donor’s supplying him with obsolcte 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 Srates
might cost $1,350,000 delivered at a Central American
site. Also, becauss of differences in wages, salaries,
productivity and spare parts costs, maintenance and
repair expenditu.es are different in the two locations.
For example, a 15-ycar iife in the United States costs
5 per cent more a year than a 10-ycar life, whereas in
Central America maintenance and repair expenditure for
a 15-year life cost 6 per cent less than fora 10-year life
(19]). Thus, the less sophisticated equipment may be a
better choice. The participants may not have been able
to evaluate siich problems in the adaptation stage owing
to their high expectations of the resources that would be
available. However, if in this stage they reccive only haly
of the expected resources, the choice of equipment has
10 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
Woroniak [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 fuaction, deterinined by the
inported technology and without much respect (even
occasional lipservice) to the contemporary cultural
values.” This attitude appears to be a major factor in the
fatuze of transfer projects, though it s seldom
mentioned in the literature. The president of a iarge
American engineering corporation that has been work’'ng
for 13 years n a developing country, has explained his
difficulties 1n this connexion: 1 interview the manager
and his wife several times before they go averseas, yet it
18 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 citizens,”” For this, and related TEaS0Ns, SUPErVisors
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from envircnments similar to those of the tramees
should be prefeercd and if trainecs must be sent overseas,
a country similar to thew own should be chosen |21
The application of Dehavioural seienee ta studies of
aid programmes and training programmes in developing
countries 1S quite  recent. However, it can be an
important  tool in the hands of the donor when
attempuing to overcome resistance to change (after the
project has been found to be soqally and ceonomically
desirable a0 the adaptanion stage). For example, a case
study [22] has shown that n a project in which all
production emplayees had participated by designing the
job 1o which they would be assigned  suggesting, or
actuaily  making  changes in the  job HeSCrpion
themselves they learned faster, had fewer gricvances,
less turnover, and higher cfficiency than emplovees
trained by the usual methods.

Since  several years may  clapse  between  the
adaptation stage and the implementation stage, long
range planning 1s important, as mdicated n the model,
Before the implementation stage 15 reached, the donor
has carricd out his long-range plannming and s cquipped
with the necessary knowledge. For example, in the case
of the traming capabilities of the corporation mentioned
carlier, once u carporate pohey was ostablished 10
capitabize an these eapabiliies in the search stage,
technological forecasting actvities idenuified the relevant
technologies. Subsequent long-range planning activitices
have prepared the carporation for the step of providing
training in the implementation stage. as indicated in the
model.

The  major respansibility  for reeruiting human
resources 1s assigned to the reaipient because he s better
equipped than the danor ta evaluate the neeessary
incentives and cniteria for selection. Tt has beep argucd,
and probably correctly, that the blame for the “bram
drain” from a country lies mostly with the country itsell
J23). The recipient has a better chance to denuly and
affect local policies that may reverse this drain 1ie
knows in which regions of his country the most suitable
personnel are 10 be found, and what mcentives they will
need ] 24]. In co-ordination with the donor, the 1 cipient
will determine the rato of forcign experts o local
Participants in their new project,

Once the personnel are avallable, a  cohesive
organization has to be put together. This rask 1s far from
simple, owing to what can be termed differences in
“value ladders”. For example, I.ce 125} has compared
managenal qualities as cnvisioned by Ethiwpian anu
American managers. American managers rank “dccision
making” third, while Ethiopian managers rank it cighth.
At the same time Ethiopians rank “sensitivity to others’
feclin!s" second, while American managers rank 1t only
sixth." ‘Thus, it is clear that much thought (or
preferably. research) should be aiven in the implementa-

s .

The ranking was the same only for first place. “Deve
new mcthoab".' and " s
difference”.

thirteenth  place.  “Maintsin  ststus

tion stage to thy problem of human resources for the
new organization
It s 10 the implemceatation stage that the recipent,
with or without the help of the donor, should provide
the supporting clements (possible industries) in order to
ensure the success of the technology transter project.
I'his actvity s obviously dependent upon the general
infrastructure of the country, An example ot the
breadth of the supporimg clements kas heen gven by
Baranson [t4]. who aoted that o the case of dicsel
engine manufactanng in the United States, close to 200
plants supply matenalk, roll castings, forgings, comr
ponents. and parts 1o the diesel engine manufacturer
‘thus, it s & mistake to view the manufactuning plant for
cngines aut of the general context ol the supporting
cements. I° can be assumed  that the  successful
mtroduction of the bievele mto South-Kast Asia as a
revolutionary new roode of transportatior was facilita
ted by the simphary of the required supparting
clements, such as small workshaps for maintenance. In a
planncd  technology  transfer  project, technologieal
torccasting by the reapient dentifies the required
supporting clement, and through subsequent long-range
planming he ensures that these elemends will be available
at the apprapriate tme i the implementation stage.
(The reader s reninded again that for simpheity no
feedback lines were deiwn on ihe diagrani)
Yet, even good systems analysis is not cnough for
the success of the projece The political forees and t'.e
burcaucratic structure should be taken into considera
von. In transfers within the developed countries, the
phenomenon of  notainvented-here (NID has been
desenbed thus: “Lalioratory ducetors frequently scoffed
at the suggestions and refused to consider the possibility
that someone outside their laboratories cauld came up
with a2 more advanced  development™ 118} In the
context of the developing conptries. several authors have
written on amplementauon problems The following
quote was written in that context, but 1s by na means
restricted o e “Personsd msecunty in a position of
authonty s hikely to create personal needs of such
magnitude as 1o dominate aver arganizational necds. ™
“he resulung pathological or burcaucratic behaviour is
manifested 1 such forms as “clase supervision, failure to
delegare, cphasis an rcgulations, quanutative norms,
vrecedents, and the accumulation of paper to prove
camphance, cold aloafaess; insistence on office protc
col; fear of innovation, or restiiction of communication”
126, 27} Here, at the implementation stage  the
technalogy transfer wam has the moral justfication to
ry to overcome burcaucracy, of necessary. It ow
important to note that this responsibility, as indicated
on the model, 1s assigned to the reciprent This 1s becau.
h: s in a better position to do 1t and because it i
politically more desirable to effeet change through local
people. ‘This step in the process s quite difficult and
calls for additional rescarch.
Once the senvities outhned above have been carried
out. the parties are 1 a position to st up a prot
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operaton. At this  pont  they are by no means
committed to tull-scale operagion. Therr major am at
the pilot stage 18 to test they hypothess and decide
whether to continue with the project. Two important
criteria should serve as guidelineg

«  Adenvficaton of problems thar require such
changes in the rechnalogy transfer project that
a2 completely differene prlot operation w called
for;

¢ ldenvfication  of Problems  that  cannot be

solved at  the Madintenance stage without
excessive nsk to cithey recipient or te both.

The maintenance stage

At tlus stage, when the technology iranster project
s in fullscale operation, the gonor should delegate
suthonty to the reciprent. Thy, particularly truc when
the ratio of donor/recipient Participation has heen high
n the implementation stage. Individnak mvolved in
technology transfer o developing countiies, however,
have noted that in many cases a2 donor s reluctant to
take this step. There are severa) peasons for this fuse, he
18 afraid of losing his control of propuetary information,
sccondly, he wishes to stay 1n e picture in order to
protect his imitial investment, being of the opraion that
he can react better than reaipient in cntical
situations; thirdly, he may wish to keep key positions in
order to cnsure that the recipiene shall contnue to
require his services for other Projects in the future

However, even after the authority has changed
hands, the recipient should ¢nsure that the donor will
provide services such as Woubleshooting 28] Appa

rently, though, this opinion s 5, shared by alt donors,
and there have beeo cases of technology transfer that

faled because the donor chose ¢, Juengage completely
after the implementation Stage. Between the two
extreme cases of the entrenchmeng of the donor and his
complete discngagement, there ar¢ obviously many
intermediate levels. and research 4 requircd that wil
suggest some guidelines for the hest time to hand over
command m vanous types of technology  transfer
projects.

in the maintenance Sage the recipient has the
responsbility  of ssuning compatibiity of the project
with the required SUPPOrUng elements, s the donor
probably has no jurmdiction over. of channels of
communication with, rhem, If o, integratcd mdustnal
project 13 involved, it may be found that the spare parts
produced by subcontracton o, not fur parts produced
by the major plant or thet rher are qushty coatrol
probiems [14). i 3 new methog for population comtrol
® wtroduced, 1 may well be found thet whet wes
Ith_amm!mlmanam*
operation involving the totsl popuigtion.

.ngmunmmmum
miumduﬂ.ﬂ(e-‘.mdw

forecasting) should be continucd during the mantensnce
sage. Such questions as “llow profitable w my
competitor’s  plant® ' are usually not  included m
weehnological forecasting and should be ramed at regular
intervals. Unfortunately. once 2 transfer project
completed, the reaiprent usually loses incerest in othe,
alternatives. The intelligence garhered, and its evalua
ton, will assist the parties in decihng whether 1o
cmtinue the project. The nature of the ntethgence
actvities will differ with dones nd  eeoprent. by
Jefimtion, the recipient s e ' wavated. Thus, s
nceds will persist as long as the peog (s not successful
Ty anteligence will involve, among other things. a search
tor other wavs of satisfying bis necds. On the other
hand, the donor, who 1s capabiity oniented, will gather
intelligence in order ta evaluate whether he can use b
resources . more profitably  in a4 different context
(corporation, country, cte ).

laading United  States and  Furopean  chemmcsl
companics have speathically pointed out rhat developing
countrics promw only dstant profits As the director of
onc concern has pomnted out This cntire business of
attracting chemical industries with tax incentives o
smply 4 marrer of  government competition. ke
cverything clse.. . whoever offers the best package
wins the investment” [24] Since the obpectives of the
donor and th  rcopient in gathenng intclhigence arc
cntircly different, they waill use diftere ne technigues, and
much s still to be developed hy reciprcots o this fiekd
i

In vicw o the problems  that develop in the
mamtenance stage, roscarch and development activities
should be undertaken thae will nsure the viabihity of rive
projct. In the model, these rescarch and development
acuviiies have been assigned 1o the reciprent since he w
assumed to be deficient an the particular capabihity and
must therefore develop 1t in a continuous fashion The
donor wawally carnes out some of these actvities a8 well,
howcver. Bascd on this research and the ntelligence e
has gathcred. the donor may, in tme. produce ideas that
are complemantary to the orging technology transfer
proje . for cxample. diverification possibidities. Mhese
may be induced in part by his assouistion with the
recipicat right up to the maintcnance dage W om
desirable and appropriate that the donor explore wch
possbihties with his current pertner rather then tehe
advantage of them m & diffcrent environmemt with o
different recipient. Since the course of action m such
cascs wil depend 10 2 large extemt on the onginel
sgreement formulsed in the sdapration wage or the
Implememanion sage. 1w important the the recwpront
rame thew pornes st such times.

n the Manicnance stage sive the partios mum
cvaluste thew ongnel enpectanois vied-va the curvont
performence of e project. Since the mudel »
fummrnrdmn.nhndpvuh“
evalustion has been samgned. However, & s bvand
mm.thWﬂ:hﬂmon,
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Thw sory of Niinol. the alloy with 3 memory
bugens 2t the tinted Srates N ol Ovdnance | ahormory
(NEDE ) 10 the carly |95 when researcihens W | Buelier
mad R C Wiey were looking for wronger  hghter
Wwugher materah 18 mect the  needs of weond
pEneranon munles ind wpeacecratt  Among the materas
they conmdered wer i growp of caompounds cald
imeermeratics (which conmmt of two or more metals tied
tagerher i drfinie stomic proporrons a in the cawe of
twe chemwal compounds. thowgh  unhke wich com
pPomas. they follow no umple rules of valency)

n additron 0 other mtermetalhe compounds.
mehel vtamde Nt was exammed  This « formed by
mobtng mehel and ttamum ogether in a4 one o ome
. W (on an atom bams) On testing ths matenal for

Rovdmewm a1 room temperature. however the rowarchers
werr duappomicd The compusnd was soft and ductile
the hardness remer Ieft 3 lnoge indentaron Rt when
they heated the matensl 1o help improve 115 properties,
the  indentotion dusppeared  The compound  had
remembered w4 wmooth. umndenced dape'  Thas,
Nutemwl wes horn (Nichel, Thameum, Neval Ordnence
Labovstery)

Move shout Nitinel's chararsor

This remarkobl new materiol astracied oty 3 bt

of sveentmn snd. wiie NOU contommed s efforts th

Nasonal Asronestics and Space  Admrntration

, (MABA). the Aomn Energy Cosmmmemon (ABC) sad
i voneus mdusrial soncerns slee towh 2 hoalh 8t Newnel
NS mvesngainns bemed thet the memary property

] W Sansemed owr s renge of 53 o 37 werght por com
noheld hhm-‘ﬁ:h’.md

‘ NITINOL -
. the Alloy with a Memory

by Merhert | Wagner and (urts M Jackenn
Bateelle Memerisl Institute Colembus Lasbersteries

mckel they found ¢ uetwl to replace 3 tthe of the
kel wuh cobsit. (o keep from formmg Ni, T a
drtrnmental  compound  When  they adpusted e
compomtion carcfullv the tranmtion rempersture  ahove
which the ongmal shape 8 recovered  could be varnd
trom 300 ¥ ro 43007 on a controlled basis

RN

Qe & dfference wan noted m Nitmol’s cheracrern
1es m relntion to @ iranstion temperature  Below thes
temprrature. Nitinol i soft, ductde. and plastic When
m‘Mu.*Mpnwa‘awr,w
" mewmary smeres el During coobing. the materal
whtens agam and become easy 1o fuem

Orbver  rescarch people studied the amount of
deformerion thet Nimel could stsnd and il remember
s ovggnel shapr They found that the matersel could
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return to its remembered shape after it had been
deformed or straned as much as 8 per cent. Morcover,
the shape recovery was good for cycle after cyele of
straining, heating and cooling.

Perhaps the most important charactenstic of Nitnol
s how determined s memony 1. Nitnnol not only
regans its shape 1t works hard to do so.

Preparing Nitinol

Nitmol 18 not the casiest matenal 0 make and
shape. but it 18 not the hardest either Ba.ically,
preparation consists ot melung the mickel and tramum
together, with or withour a toch of cobalt, depending
on the composition and properties desired. Because hot
utamum picks up oxygen casily. the melting 18 done
under vacuum using aither are or induction heaung.
NOL. has had success with vacuumanduction melung ina
graphte cructhle,  starting with a2 htle mickel or
previously-prepared Nitinol ro keep the utanium trom
reacuing with the cruable With these precautions under
control, meung  Niinol 15 no more  difficule than
prepaning most nmicked based alloys,

Nitinol can be forged, rolled hot or cold, or drawn
by conventional means. The procedures follow  those
used for hgh-mickel alloys, Wire, rod, foil, sheet, and
strip have been tormed from Nitinol. So far. htde
attention has been given to extruding or casting shapes,
but there s 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 Niunobs
formed nto the predetermined shape. Next the prece s
clamped tightly (to hold the shape) and heared to about
WO F. Then it 18 cooled quickly by quenching in water.
This completes the memory treatment. Provided thar the
8 per cent deformarnion himat s not exceeded, this piece
of Nitinol subscquently can be formed into any other
shape. and it will snap back o its memory shape when it
18 heated above the traisimon temperature (see figure 1),

How Nitinol can be used

Nitinol s a brainstormer’s delighe. s possibilities
are endless, and once you get warmed up. the ideas for
using 1t flow like water.

First, think mn 1crms  of Ninnol's capability o
change shape. A small coiled ball mad= from Nitinol wire
or strip, when sent aloft, could open up to the desired
size¢ and shape when  heated by the sun. Other
interesting possibilities include self-spreading cotter pins
for use 1n inaccessiblc locations, accessories to hold back
hard-to-resch parts of the human body during surgery,
and temperature-sensing  devices. A huge range of
possible uscs pop out when Nitinol is considered for
advertising novalties or toys,
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Next, focus on the force that Nitinol exerts when it
recovers 155 shape. A new class of applications emerges,
g in clectrical devices the alloy might he ideal .5 the
force elemert  in current-overload devices or in
current-actuated relays, where a minimum of mechanical
lnkage would be necded.

Nitinol might be especially potent n valves for
fircacwated sprinkler systems. Present valves usually go
nto acuon when a fusible link (of lead, for example)
melts. However, 1f the envisioned valve were heated by a
fire. the Nitinol componer:t would return to 1ts memory
shape. say a tight coul, thus opening the valve and
allowing the water ta flow (see figure 2). After the fire is
out, an opposing steel spring could shut the water off—as
the Niinol weakened during cooling- by restoring the
Nitnol component  to irs extended-coil configuration
and closing the valve. Since there 15 considerable
difference between the force exerted by Nitinol when it
18 heated (above 1ts transition temperaturc) and the force
needed to extend the alloy when itis cold, the selection
of an appropriate opposing spring would present no
problems. Nitinol should really pay off in this kind of
application. The common automatie sprinkler valve has
no way to shut itsclf off; the water that pours out after
the fire is put out may do more damage than the fire
iself,

Self-fastening  devices for inaccessible areas could
xploit Nitinol’s ability to change shape and exert force
simultancously, For 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 Nitinol composition with a transition tempera-
ture that was below room temperature. The rivet could
be kept refngerated until needed; it could then be
inserted and allowed  to set atself as its temperature
increased  nawurally.  Such a rivet would have its
maximum strengrh at service temperatures. Since the
alloy’s transition temperature can be as low as -300°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 encrgy converter or a heat
engine.

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

The material-to-market 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 where its
pronerties are reasonably well established, and con-
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the opposing steel spring bolds the valve closed; the Nitinol c

WATER (1Y

Figure 2.

Turn-en, turn off sprinkler device. Sprinkier sysmems kecp down the losses from fires; bt what about the damage from the waser thas

continues to spriwkic afrer the fires ave one? Nitinol, because of its memory. offors o Jeasible answer. In the proposed wprmbivr wwis,

wt does

valve, shutting off the water.

sequently matching the matenal 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
does not represent 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 decp-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 blind 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
clectrical propertics would have to be established. For
any usage, the effect of ageing on the pertinem
properties has to be characterized; Nitinol's stablity at
ambient and service temperatures has to be detcrmined.
Morcover, since Nitinols propertics vary with its
composition, complete profiles of the behaviour of the
alloy as it & influenced by composition must be
obtained for repeatability of the shape-change cycle,
impact strength, tensile strength, clastiaity, ductliry,
and other cliaracrenstics.

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

bowever, the allay assents its force. Reacting to its memory of a

bing. As beat from 1t five prads Niviwol's mwrmery,

tight cn |, the Nitinol maps to that shape and m doing s pulls the
saluw open agwinst the opposing spring’s force. When the fire is out, the aloy component coals and wiaxes, and the wpring closes the

the cffect of the stress that s imposed on the alloy
during that treatment. Further, since even small changes
N composiion  have  conuderable  effect on  the
properties, tight quality controi musc be maintained on
the material during production; this (acet also needs
investigation

Premously publisbed in “Battelle Research Ousinok '

' recently published . . .
Guidelines for Project Evaluation

A detailed, scholarly and practical guide 10
the realities and true costs of national
economic  development.  For economists,
industrial planners, financial institunions,
government  departments «nd universities.
383 pages (Sales No.:- E.72.11.B.11. $8.50
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-1211 Geneva 10, Switzer-
land  or United Nations Publications,
LX 2300, New York, New York 10017,
United States of America.
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he warld rubber srdustry wiieh s mor than 2
! eentury oid  hes been growing weadhy during
# this period and « capable of continumg
groweh  The wte of growrh grerned by goversl
techmoal  commenisl  and markening consderation
but rhe droiding factor s the cuer o reamng publi
demand tor herter quahity  more durabic wter  and jew
expenswe rahber products
Fo meer thu demund the rubber ndustry s well as
related chemual petroleum industries has heen spend
ng. and will contimuc 10 spend. . onmderable money and
eMort un research and devilopment o introduce new
materials improved rechnologies  ncreased productity
and cxpanded marketing wr 1ces
Acceterated cupsnsion in the  rubboer  indusery
varted after the Secand Wo .d War and consumption
and production have been incresning cver wRce M an
annusl average rare of 0 1o 7 per cent in 1970 the world
rubber demand was about 8 7 mdlion tons by 1986 1
expected to exceed |7 mihon toms '

Noteral or sy nthetic rebber?

Nutural rubber wan used tor making a rubber
articles betore synthenic rubber became known and was
waisble on an industriel soale  Today most of those
products  can be maoutactured  tstscronty  with
synthetic rubber 4 2 partial o1 rotal repincement for
Retursl rubber With the exception of truck (vres there
are o apphoanions tor which  naturai  rebber mus
necevsarty be used tor techmical ressons In rruck ryres
the replecement of natural rubber i restricted 1 the
serco-specitic rubbers (polyhutadie ne and polyisogrenc)
and only up t0 3 certan percentage of rhe total rubher
hydrocarbon used in carcans and tread COMPOT Hl

Gnoc it emengence as an important raw marcnal
during the Second World Wer  demand tor syirhen
rubber has kept growing, In the course of the vears from
1956 10 1970 produc ion of this mate risd rom: by an snnual
average of 10 per cent s compered with barcly § per
cent for naturad rihber and o 1962 owtstripped the
latrer in importance At prewcme. wathetic rubber
represcnts  ahout Al per cemt of world rubber
comumption  and  projections  indrcate  that by
19860- 1985 it will account for up 10 72 7% per cem

The reasom tor ths bame structursl chenge were of
course  the spec al quahities of wymrhetic rubbers and
their wider fields of spphicstion. (her important factans
were  the remricied charscter  of  netwrel  rebber
production and the furly losge price Mucruations
reswliting from varations in supply and demend Notursl
rebber production could not be turned on or off to meet
these morker varstioms. which meant that withi the
total new rubber market, the natwral varwety wes by for

'a w Brwhor. “Future Tromds in and C ;
Empon Geonp on Possre Trondy od
Botwern Natwssl end Rubbe+. hold m Vienng, 27 0
Mook, 1972, (VDD HYWE .} LY D) (mime. ).
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BER INDUSTRY

W M Fothy BN Poby

the wm Aexrbie’ and lew camiv adpusred 0 oy
wpply and demand o hatance

% 1 conmn that "he marker Wil Consinee o depend
an wnthetn rabber 1o il the gap between netwesl
rubber wales and fotel demand during rhe Lresent dec ade
s sabes of new malbher are incressng i the mte o slvmon
3 per cemt yearly and neturel rubber producrion
moving shead at 3 relsiwely dower pace Natursl rubbber
swies will continme upwerds oo however within  she
hones of s production capacity

From rhe rechmcal pomt of view  nscurel rabvber
rontaves to Rotd 2 weady pontion - the manutacrere
ot corcoms ind cread compounds for rewck tyres P s
dur 1 s unsurpassed properties of Rgh revhience  low
hyseeres and low hest buddup apart rom us well
known progerty o cxcellent  green tack  which s very
HUMPE TRNT in snne ruibhing or huding ryres

The pattern  of  utthzation of  astursl vis-a-ve
warhetc rabber cxpressed 4 pereentage of roral new
rubbor comsumed  differs widely from maskel o marke
SR 4 rhe gruerul sl -purpose robber 1 Furope  fapen
and e Umited Yemtes. hat 11 i« aot s in icher ndia o7
gyt where the netured vanier, il holds @ wrong
pomtion. » el be drmonstrated w the tollowing
cxamenation of the rubber imduntry i Egype

Lgypt's mbbor ndusary

An cxdmastion of e rubbor adustry i Rgype
shows rhut rhe marn manutacturers of rubber produces
n chw country can be cloesfied o Follows

s lyvre produce menutacturers (publ swector)

s Montyre products menwicruees (puliic e
o)

« Nenryre products mensstacturers (prvete e
wor).

While the fiom rubber produces faciity i Fgypt
dater back 'o 1900 she fmt tyre production plemt wes
emabhabed o recently s 1 986 P privaee wotar of s
nun-tyse products bnch  which iprowihives morndy
foveweonr and dwemfied mouidrd howshold wercles
welsding wme  astometwe pars  w releiwely  somall
owmg 0 the difficuity of mpuriing meterels wch »
row reisher snd chemcols and mustmrns on iImpareaton
of machwmery snd cqupment However ths weter »
enpanding repudly and n o wpected 1o wresar s retr of
enpanmon durng he present decsde

e public wetor i wm-tyre products wpphes rhe
m locsl marher » for s fomrwear rubber Rowr

robber floarng and mom  lueen products  HONSINEESIN
md comveyar beltng ot sre concermed. In adiistcan
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fabo ot Both 1o i rmprovemend of the dmenhutuwon of
provticis aiin rhe domosiic market amd 1o help n
As 3 orube the e
constdered ot amportamt b developing
wers as mrark ol possthiinies are the produ s of the craft
st e

Vaatvta e Bas bocn sougivt slso o the sprovement
othy indusinad desgn ot e produces For he ot
part sch Wip has heen sought tar amproviag e
AEornal appoarance and Recnonmg of  produce of
swiatt voabe maretacture winch have 1 hgh decorstwe
developing  countries Rave  vet
st ndusril deagn aatance for more utitarien
Proeitidc i

Fhore have Becn 4 fow roguests hor ssastance wiel
ool tpes of markcting  problems wmch a wb
contractuy hotween e and ymall tems and help 1o
Creatig o weicm o gavernmwnt procurement wivieh
wowld tacdraic e sebe of el indusiry  produces o
e public muduhion market Wieh  rogerd 0 el
ontracton The Tvpc of holp has been wought tor e
o part iy e morc ndustriasih sdvanced of e
Ao ctoping codmres Fhero arc reasoms 1o heheve Bt
NIRRT T VORI procurement cowld he wigble
vin o the ke developed commtnes
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1oom of enporms hos heen working for the post twa vears
on the develapment of rursl mduanes. When the
propct warted. hordly any industrial crterprmcs owned
and managed by Zambvans crmted in the country They
were ol owned ciher by cxpatriates or by publc
cosporamons or Jomely by hoth A UNHX) maerkcting
enpert warted recentiy to wudy the market with 2 view
w appramng the foamhshiy of producing various toms in
e new wmell  Jambaan owned  cmcrpriscs hoeing
ensagbhahed 1n proving il towm

n Tagn. 2 marketing cxpert has been inchaded 1n
he wam of experes sty 0 the cvtabhshment of an
mdumngl emate at Lome and helpmg the Cemtre
sstonsl de  promotion  des  pentes  CT ANWeERReS
OROMPINES 4 PUVCTRIW M IMNTEOHON 1N PrOMoting the
omablishmenmt and development of local smel industrics
The morheting cxpere  warted work m mad 1971
wdying the  potennial  msrket and holping ol
*neorpRees to improve then markcting methods

Caribbosn sves and Latin Americe

W Jamecs UNIDE provuied for threc  vean
(1900 1971) 2 mesketing menager fur 5 pubh
osspasgtion called Things Jamawcan' concerned wirh
he prducton and witng of the produen  of
howisevales, cralt wdumres and wmelh-scale ndustees
e enport siae duchasged for some tme the dutwes of
Gonorsl Mangger of this corporsrion He gave ssmmtsnec
W pramenng the sle of the produce hath 1o rhe locsl
murhet and for export He sssnted in the woreh for new
weme end sonwwibured 1o mpraving the quainy snd
dmign of enmimg producn w  confarmence with
oonEBmET tane ' the cowntry snd shroad

» eme pragrcss wm Seuth Amenca marhetng

and 4 wrong need was feit to crese new employment
apportumtses tor the locsl populstion The cxpert 1
wudying markct powmsibditics for aew smeli-scele and
medium-sised industnies that cowld be created to il the
cmployment vacuum lcft by the deterioration of the
wogar industry  Hhs finchngs should furnmh the base for
planning new industrisl development in this relatvely
underdeveloped regron of Argenting

In the State of Baa i north-cast Brazid, UNIDO »
wvsting 4 Development Contre established o promote
and amnt smatl and medwin industries in the region.
Among the team of experts working on this project e
merkct anabvet who s carrying out market studies on
mw products under conmderst o for meawfacture by
mew and cxisting small and medium enverprines in the
arca

Asia

Asu m probably the area of the warld where
developing countres have recagmized more the need for
awmance w the marketing field in Thadsnd, for
cxamplc 18 1978 2 UNIDO expert wudied the problem
of merkcting both nationsl and internetionsl- of the
produces of vmell-scale mdusiries and handrerefts He
prepared recommendation for the establwhment of 2
marketing arganization i the country wheeh would
underishe merket weveys and rescarch.  dessemwnste
wlormetion, improve product demgn. quabry contrel,
wandsrdisation and wies promotion The export s
recommended the witmg wp of a2 comprehenave
asgenisstion that would cabedy 1 handicreft prometion
department, an wdustrnl trade centee 5 well 6
mdustriel product deagn centre  As regards the lseer
twe seneres, the expert proposed that the Governmem,
m emobhuhing them. showld co-operate Closrly with the
Aswcration of The: Menwlacturers While the Govern-
ment hos net 3o far imglemented ol the recommends-
tions of th expert, u has followed up some of them
md, m parncuier. hes requesnted further expert help m
the i of mdusiral deogn snd export pramotion of
produens of snell weeir midvmry snd lactory crofu

n snssher couwnsyy lven- UNIDO hes bosn smsting
o agamcsien wt wp to evde techassl nd
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manageral assistance o small and medivm indusiry
throughout the country. The project has also furnished
expert assistance - the estabhshment of an oindustrial
estate at Ahwaz n southern Iran The team of experts
working on this progect mcloded a marketing expert who
provided assistance, guidance and traming tor improving
the marketing methods of small-scale industries. One ot
his special achievements has been a study ot the public
institution market as a source of orders for the products
of small-scale mdustries. The expert has put torwaed 4
number of conerete proposals wherehy the Government
could create a2 suitable system and  framework  tor
cnlarging the participation of the small industry sector as
a suppher to the public market A feature of interest s
that the UNIDO marketing expert in Iran was assisted
for a perod by a young associate expert from Belgium
who collected and anatysed dats on which market
studies and survey's were based

Middie East

In Turkey, UNIDO has assisted 11 the deselopment
of an industrial estate t proaide faohities for relocation,
orgamization and cxpansion of small industries This
project 1s focated in the town and district ot Gazantep,
a provincial centre m the southcast of the country.
Among the experts comprising the team working on this
project 18 a markcting expert with the special task of
seeking out new markets for cngineering parts and iwems
produced in the arca. This export s also studying the
items that are alrcady manufactured in the arca or that
could be produced, that will be suitable for suly-
contracting to more developed industries 1n the central
part of the country

Subcontracting

Several relatwely advanced developing countries
have shown interest v expanding the volume of
wheontracting  between large and small industrices.
UNIBO has long recognized that subcontracting could
be an cffecuive means of cxpanding the range of
sctivities of small-scale industrics as woll as proving of
consderable benefit to larger contracuing industrics and

Jo

PROJECTS (continued)

to mdustnal development as a whole. With this view in
mind o meeting was organized  jointdy  witk  the
Organisation for kEconomic Co-operation and Develop-
ment (OECD) on the subject of subcontracting,
Octolier 1969 1n Pars. A number of studwes and papers
were prepared by the UNIDO and OFCD secretarniats and
I parbapants from both developed and developing
countries. At the meetning, an exchange af views took
place on the expenence of countries at all stages of
industral development. ‘The report of the meeting has
been widely circulated and has aroused considerable
mterest from many developing countries that  have
exprossed a desiee to receive assistance in this ficdd.

Thus, i 1970 the Government of India requested
UNIDQ o provide an cxpert to assist in setting up
subcontracting - exchanges. Subcontracting  exchanges
were first established in Europe in the early 1960s and
proved useful 1n creating the necessary contacts between
the large industries looking for potential suhcontractors
and the small industries ready and able to receive orders
from the lirger contractors. The UNIDO expent sent out
to Indhia m 1970 was successful in establishing rwo such
subcontracting exchanges in the major industrial centres
of Madras and Bombay. Rceports subscquenty received
indicate that these cachanges have been instrumsental in
expanding considerably the volume of subcontracting,

karly m 1971 the same expert carried out an
assignment in Istanbul, Turkey where together with the
local Chamber of Commerce, he assisted in establishing a
subcontracting cxchangd similar to those he had helped
to create n India.

A request pending s for the  promotion  of
subcontracting 1n - Venczuela. A number of  other
countrics are still considering the submission of requests
tor expert assistarce in this field.

Marketing and allied fields

In some cases assistance in marketing has been
combined with other fields of specialization. As already
menuioned, requests have been reeeived 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
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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 a2 member of a team helping in the
development of small industries and in the establishment
of an industrial estate at 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 snall
industry products, in addition to helping the Govimn-
ment, through an appropriate institution, to deveiop a
financial ascistance programme for small indutry.
Howcver, experience showed that it was difficult, if not
impossible, to find a single person having the experience
and background suitahle 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 onc of the fields of management
and poor marketing is usually an indication of
management difficultics on a wider front. Management
assistance (o small-scale industries may well incorporate
agistance in the marketing ficld. Expert advice
combining both areas has been provided sevenal times by
UNIDO and other international organizations. Thus, a
specialized agency of the United Nations, the Inter-
national Labour Organisanon (ILO), has provided a
number of experts to management projects in different
countries which have included a specialist in markeung
who has usually camied out extensive training
programmes in this field. 1LO has also assisted in the
marketing of handicrafts both for the domestic and
export markets. The Food 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.

Partnerships

A new scheme for promoting co-operation between
industrial and developing countries in the field of
small-scale and mediumsized industries entitled “Part-
nerships’ has been proposed by UNIDO as a means of
assisting in the development of small enterprises in
developing countnes in Africs. Some of the jorms of
partnerships  proposed involve the promotion of
domestic marketing. It is suggested for instance that
partnerships may create subcontracting arrangements for
the productior of parts and components by an
enterprise in the developing country on order of the
foreygn company. Partnerships mght involve assistance
in marketing products manufactured by a joint venture;
they may also cover licensing and franchsing commt
ments permitting the marketing of a foreign company’s
product locally produced under the brand name of the
parent company. If this scheme 18 successful it could in
the course of time raise considerably the level of
marketing of small enterprises n some developing
countries.

Conclusion

UNIDO feels that there is scope for increasing the
number and the type of technical co-operation projects
relating to the marketing of small indust;y products. In
countries at an carly stage of development help might
effectively be given for carrying out market surveys or
analyses of market opportumties for new small
industries. In more industnalized countnies, asistance
maght tend to improve the marketing of small industry
products in all wts aspects including allied tields such as
subcontracting, industrial design and quality improve-
ment.

There 1s alo scope for increasing the number of
fellowships in markeung, which has unul now been
negligible. A greater emphasis on marketing in the
programmes of waining centres for small industry
development, both in the industnal countries and in the
extension centres in the developing countries, would be
desirable.
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