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SUMMARY

In considering commercialization of research products, a distinction
should be made between that intended as an addition or improvement to
existing technology and a research product that is novel and may require
a much more comprehensive introduction to the marketplace. A further
distinction should be made between research products that are intended
to enter and compete in the international markets, and products that are

essentially intended for the domestic market.

The logical emphasis for research in developing countries for some
years to come will be towards those products that are additions or
modifications to existing technology, particularly in the manner of
adaptations of local conditions to meet domestic purchasing power, climatic
couditions, cultural preferences, manpower utilization and income dis-
tribution. Novel research products intended for international markets
will require sophisticated technical, manufacturing and marketing eval-
uations and an international brokerage agency, preferably associated
with the United Nations, will be helpful in seeking contractors to

assist in the work.

The financing and managing of the commercialization of research

products should be completely in the hands of parties responsible for

¢

the success of new product ventures. k







INTRODUCTION

The commercialization of R and D results in the form of modified
or novel products, processes, or equipment depends upon ''pull" exerrcd
by the buyers in the marketplace - unless the supply system is non-
competitive and no choice of products is offered. The ''pull” or market
demand is determined by the need of the potential buyer, the advertising
proproganda to which he is exposed and by what is 'fashionable'.
Unfortunately the buyer often purchases what he has been told to buy
or that which is fashionable, rather than what he really needs. But
above all, the potential buyer -an purchase only what he can afford,
or somewhat beyond that if he decides to go into debt. Before consid-
ering international cooperation in the commercialization of R and D
results, it seems appropriate to examine the type of R and D results and

the market for which they are intended.

I. TYPES OF R AND D RESULTS AND THEIR MARKETS

In considering the R and D/Research Product interrelationships two
general cases occur. 1ue first is when the R and D result produces a
modification and improvement to an established technology; the second
case 1s when the R and D result is novel. The first, the modified
research product, is the more common of the two and usually originates
directly from the manufacturing environment or the marketplace. The
sequence of stages is from the industrial operation to engineering, to
development, and then to research. In other words, the problem or the
need for improvement is first felt in the industrial operation - to
improve the quality of the product being manufactured, to increase its
raste of manufacture, to reduce the costs of manufacture, to improve its
appearance and so on. The problem is then passed back to engineering
vhich in some cases may not be equipped to solve it, in which case it
passes back to the ressarch stage. Since most technology in the world
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is establ{ghed technology, most industrial research passges through the
above sequence and therefore establishes the basis for 8aying that most
successful {ndustrial researchers are thoge who are intimately associated

with the marketplace.

type of market being entered, whether internal or domestic, external or
foreien. ror » teveloping country these two markets are quite different
and the techniques for commerciailizing of R and D results to fit these

markets differ also,

IT. COMMERCIALIZING MODIFICATIONS OF ESTABLISHED TECHNOLOGY

A. The International Market

international market cover the securing of proprietary information by
licensing and other arrangements,of manufacturing "knov-how", of infor-
mation on manufacturing Systems, of financing, and of Danagement and

market ing capabilities.

1s the formation of regional groups. Such 8 group is the Andean Group
which includes Bolivia, Colombia, Chile, Ecuador and Peru which has been
established to Provide a common trade policy with other countries, for
the integration of industrial Promotion laws, for the Setting up of
standard legislation on foreignp investment, trademarks, licences, royal-

ties and other modes of technology transfer. The countries of Western

Europe have geen the advantage of establishing a common marketing area.




In the foreseeable future the advanced countries are likely to show a
continued reluctancy to substantially reduce tariffs and the formation
of common market aresa could ba a means of reaching a more equitable
trading position for developing countries. Thus common market areas
might be established for Southaast Asia, Africa, North Africa and the
Middle Eaat with axpansion of the Andean Common Market in Latin America.

Whether the eatablishment of regional common markets occurs, the
process of phasing down pruduction, particularly of assembl age operations
in countrias with high labour coats and the transferring of the production
to less axpensive, intermediately developed countries, will continue.

This trend which has been axpanding in recent years with the manufacture
of electronic aquipment will likely continue particularly in manufacturing
operations which cannot ba readily automated and where the products are
relatively high in value par unit of weight and can be transported

economically.

The machanism by which the foregoing will occur is mainly through the
action of transnationsl corporationa. Theae corporationa will provide a
package of tachnical "know-how", management capability, marketing capabil-
ity and financial atrength and are in a poaition to set up and put into
operation facilitiea in new locatfons in minimum time.

The motivation of tranenationals is tb acquire sourcea of raw materials,
labour, markets and return on investmsent. To gain the first three of
these in the futura, conceaaions will have to be made on the part of the
fourth. In many cases the concaasions will come about by hard bargaining
vith the daveloping coumtries being the reaervoir of many of the raw
materials desired and meeded by the treasnationals.

An important aspect in the tramenational syatea for technology tranafer
and product commercialisation is the labour use. In the paat the practice
has been to utilise dewveloping cowmtry.mationals for memual labour fnput
as contrasted to techmical and mamagerial. An aresa for cooperatien




Looan the tradinay o aationals for technical and managerial posts, so

that the rrarsnational compante s take on more and nore the aspect of a

Tt company s thte proceeds. This has in tact been the case In
Gt o taree oty peographically with a relatively small population
2 oy croaeenirtonal corporations have heen ettoctive in devel-

v tac ooatr. during the last 50 cears at s rotc that likely would

Feorsachsc ed i 100 or 150 vears withou! toreizn technology

ot intasaea,s Todav, tran-netional corporations operating in
- Coen s Iev Sanaduane fror plants to bhoard roeons.
Voo ©ond tvrcher developmend His »oer tae establishment of
v lopmeni o crporation which, chtough Claadidan investment,

¢ olazine fs reton opevations. i tirst one has been the
il raeratior whioonooperates the largest known copper deposit
i m the other hand, other corporations which were originally
MW ood, suach ar canacian Pacific, have been brousht inte majority

f . ctan ownersnip by star sequisition by Canadians over the years.

¢ meins o' cLerating and expanding the inteirelationship of trans-
fotdo s with o0 nutional population in a developing country is through
the mediciton of industrial research institutes in those countries which

wo. Towoindustrial research institutes, more fo than a university,

heve technioallv trained people with orientation towards application of
teorneios oo Often the iustitute personnel are anxious and thirsting for
caver onee of a practical nature and this can be afforded by transnationals
tr o wd of teasibility studies, pre-production studies, testing, adaptation
work, {echnical repair and maintenance and on-going technical services. The
coonerative interplay would provide not only an opportunity for training of
industrial research institute persoinel, but in cases could lead to transfer
of nationals to the permanent staff of the transnational operation and

the assuming of responsible technical and managerial positions.

WAITRO, as an international association of non-profit industrial research

institutes set up for the strengthening of its institutional members in
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developing countries, has been anxious to promote the "research contract"
philosophy amongst its members in developing countries. As part of this
philosophy, WAITRO is interested in extending the cooperative working
relationship between transnationals and the scientists, engineers and
technologists of developing countries. One of the greatest deficiencies
in developing countries hae bsen the lack of availability of opportunity
for technically trained nationals to acquire ueeful on-the-job experience
in industry. It is only through exposure to practical work that cadres
of developing country nationals capable of industrial management can be
trained. Ths most sffective route for the commercialization of R and D
results is through existing industrial operations. For many of the
developing countriee in which nationally owned industrial companies

do not exist, the only immedists alternative is to use foreign-based
companies. In weny cases the operating arrangements that have been

used by transnationals in the past must be liberalized in favour of
developing countrisa. An swarsnese of this fact has been express.d

in recent years by transnationals as well as developing countries.

B. The Mational Market

For the commercialization of R and D results as modifications of
established tschmology, the national or domestic market does not demand
as high or as rigid standards as the international market. Nevertheless
research products entering the domestic market must be safe (food safe
to eat, electrical and mechanical safety and so forth) and Teasonably
consistent in quality., Ower s period of time the quality must rise, ulti-
mately to mest foreigm products which might otherwise capture the dom-
sstic markst.

The products ia this category are consumer goods such as clothes, uten-
sils, household equipment, furaiture, housing products, and foods of
national character. The imtroduction of improvements to sanufacturing
practicee must be threugh cooperatiom with local associations of meau-
facturers and trede wntemns. This is curreatly being carried out in




Singapore by the Singapore Institute of Standards and Industrial Research
(SISIR) where a year-long campaign "Prosperity through Quality and Reliabil-
ity Campaign' has been launched, involving 70,000 workers =2ud 300 industrial
companies. The cooperation of industrial manufacturers with a standards
institute is essential; this problem is now being faced by ISIRI in Iran

and is one of very general occurrence. In more advanced countries many

areas of the industry have set up their own codes of quality which are
strongly adhered to, for example, the dairy industry in the United States

and the Canadian Standards Association covering electrical applicances.

International cooperation for establishment of standards is provided
by a wide range of agencies, including UNIDO, national agencies such as
the National Bureau of Standirds (U.S.) which is holding a month-long
workshop in October, 1975 and through training and linkage projects
provided by WAITRO. The establishment of standards is a definite although
indirect assistance in the commercialization of research products. This
applies particularly to improvements to products already in commercial

production.

International assistance for the commercialization of R and D products
to meet domestic markets in developing countries is available through a
number of specialized agencies such as the International Executive Service

Corps which makes available for specific commercialization projects the

assistance of retired successful American businessmen.




I1T. COMMERCIALIZING NOVEL R AND D RESULTS

A. The International Msrket

The commercialization of novel R and D results receives little inter-
national cooperation at the present time and what assistance does take
place i8 often on an ad hoc basis. To meet this deficiency in some
developing countries, s national development corporstion has been set
up to finance development. For example. the Nationsl Research Development
Corporstion has been set up in Indis and operates much along the same
lines as its older counterpart, the NRDC in the United Kingdom. These
organizations have met with limited success to the present. Like most
govermment operations, they are long on staff and red tape because they
are funded from the National Treasury, and the time/dollar factor is

low. A counterpart to these is ANVAR in France.

Another type of structure that has been set up to assist commercial-
ization in advanced countries have been development corporations such
ag the Research Corporation in the Unit~d States, the Canadian Patents
and Development Corporation, and SERAI which carries out this function
in Belgium. These agencies mainly act as licensing biokers for patents
covering new inventions, although some will invest a limited amount of
funds tu bring an invention into commercialization. Normally the agency
receives its remuneration as a share of royalties, usually in the amount
of 25 to 60X, for its se.. ~8. Most of these agencies do not have
geographical limitations of their services and would likely handle the
licensing of patents from developing countries. These agencies, however,
often leave much to be desired as most novel research products require
extensive pre-production engineering and feasibility before being ready
for commercialization. The gap between a "laboratory research product”
and a "commercial product" is often very large when measured in terms

of time, money and frustration. In most countries, advanced and developing,

this development gap for novel product coemercialization constitutes a
formidable barrier. In the advanced countries it is solved by a combination




coct oentrepreneur 1 Cagancier and 4 manacer - all three are

B S TR ot e 0t ey Moand D oresult may
t e s evtitiay larye companv.  For example, two large phar-
Ciie s have heen dtiecensed to macuta tere 4 birth control

tevelopo bkt Feuavorian industrial research institute.

Cooore s dne ol oanternai: . panel under arrangements
e Vadems Nert o ademy of FEngineering ot

At s Meerty g tie shallenae oo dnaustiiatizatfon: A Feasibility

Satoeriot 4 austodad, otion instirute’, Lib. Cong. Cat.
, Lo i, Do s yroposed an institute to assist
At VoL STiadicatlon. o teport circumlocutes
oo e o s e bages™ ) but does not come face-
“rmercieds e Gn o the practical, on-geing sense., However
the instituve o« in o formative stage and conceivably the
oo d foreet o ostructure for research product commercialization
H I
Turey Wil et s Teasiay nukber of novel! research results
o o fet oy come tr oo tne investigations of tropical and sub-

voe e v sdiadies 0 overcome technological problems
crontral o Infoemation agency may be required to
wasrelalizat ] o 0t the produsts, Such an agency could
cvoa draker toy placiny teasibility, development and commercial-
LUt Telatiay o ew products,  In this way the information
‘o1 evaluating, firanciny, managing and marketing in the world
¢ omaximized,  Scoh oan agency could be associated with the United
roet logicaliy as a part of UNIDO.  Such an agency could be a
vroup of people who have had experience with product development
rrereialization - not to undertake studies, but to be equipped to
cat studies to input sources throughout the world. Financing

st.alies could be covered halt by the developing country involved and




half by the United Nations (UNDP). Cost of operating the commercialization
unit would be covered by a UN grant to UNIDO.

The financing of the commercialization of new research products would
be considered on individual bases. Oil-rich countries would likely handle
financing on their own. Countries grouped on a regional basis, such as
the Andean Group, would likely handle financing through a group arrange-
ment, such as the Andean Development Corporation. In some cases the man-
ufacture would be under licence to an existing commerical company. In
other cases government (nationalized) financing and management would be

used.

It should be emphasized that the commercialization of research
products should be guided by cost/benefit principles and therefore con-
sidered in a completely practical light. The financial involvement, both
initial capitalization as well as for operation, is high and success is
usually related to the operators of the new product venture being directly
accountable for the financial success. The pursuit of R and D is in a
much lower financial category and the accountability is often more diffuse
than it is for commercial production. Production is an operation strictly

for the professionals - not for ths theorists.

B. The National Market

The commercialization of novel products in the national market may
receive international cooperation from a number of agencies, both inter-
national and national, usually of a non-commercial type. The products
that are most extensively backed are those which have a general benef‘r
to the population of a country as a wvhole, such as the improvesment of
the nutritional value of foods, wmethode and producte for disease control,
for birth control, and for crop protection. In moet of these areas the
eight regional branches of the consultative group on international
agricultural research are activley involved. These include: The Inter-
national Rice Research Institute (IRKI), International Maize and Wheat
Improvement Center (CIMMYT), International Institute of Tropical Agriculture




(ITT\), International Center of Tropical Agriculture (CIAT), International
(rops Research Tnstitute for the Semi-Arid Tropics (ICRISAT), International
Potato Center (LIP), Internationgl Laboratory for Research on Animal Dig-
S es (HRADY . and the International Livestock Centre for Africa (ILCA).
Commerctatization is limited to the results produced in the respective

institate,

“uris are avoilab-e from the World Bank and from regional development
havbs 1or o ommercislization of research results in developing countries.
T ommeryjalization f novel R and D products that are not represented

- 0road Lenetit to the gopulation do not receive direct international
d-srerarce,  he research agencies developing novel products may observe
the =ethods nsed by their - unterparts in more advanced countries, such
A5 *he e 0f satellite . ompanies as practised by the Battelle Memorial
Institute and B.C. Research. The actual commercialization of the products

is larg lv left to the resources and entrepreneurial talent of the local

research product developer.




RECOMMENDATIONS

Reseerch in developing countries should be directed towerds adeptation
of known technology. Most of the industrial operstion of a country
centers eround known technology so that research of this type affords
the greetsst impect on a country's economy.

Research products for s domestic market ere preferred in developing
countries with high populetion to products distinctly geered to inter-
nationel markete.

Commercielization needs will be greetest for novel reeeerch results
entering an internetionel market. An internetionel brokerage, essociated
with UNIDO, is suggested es e means of soliciting informational input

from internationel sources.

The commercislizetion of resserch results does not lend iteelf to
loose cooperstion, but is e strictly business venture requiring
defined rolss, responsiblities, and returns on the psrt of the
nembers of the partnership and e cleer-cut sccountability of the
operetors.

Formation of common market sress in developing countriss of the
vorld is suggested es s means of increasing trads.
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