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PREFACE

NRDO-80 at lMunich was the 5th in a series of International Conferences of National
Research Development Organizations. Earlier events were held in London (1973),
Milano (1974), Paris (1976) and Seattle (1978). The Conference, organized by

the Fraunhofer-Gesellschaft (e.V.)-FhG, took place from May 27-29 th, 19380, with
participants from most European countries, the USA, Japan, Latinamerica and
Australia. With 2 days of presentations by NRDO members it followed the successful
arrangements of the preceeding meetings. The Program had been selected from a large
number of submitted contributions by a Program-Committee, consisting of G.Bedouet
(ANVAR-Paris), W. Hauf (FhG-Hunich), D.N. King (NRDC-London), G.0. Krause, Program-
Chairman, (FhG-Karlsruhe) and W. Marcy (Research Corporation-New York).

It's topics this time centered upon the complete range of aspects influencing the
work of NRDO's, dealing with national innovation policies,institutional approaches,
their implementation especially regarding small and medium sized companies, plus
practical experiences from case studies. A new feature was the inclusion of a
keynote contribution by an invited Specialist.

The participants left Munich with the feeling, that by now the techniques of
licencing patents and know-how have been well established and that the personal
relationships, formed at the NRDO-Conferences are invaluable for the transfer of
ideas and experiences, that on the other hand the context, in which our work takes
place, has become rather complex requiring additional efforts and considerations,

for instance regarding financial, organizational and structural aspects. Sharing
informations and experiences in these areas has become an even greater necessity.
Here could be an additional important field for contributions in future Conferences.

As a final note I like to take this opportunity to acknowledge the contribution
of the staff-people from FhG, who assisted in the preparation of the program and
the proceedings. Of course the program could not have been put together without
the time and effort devoted by the fellow members of the Program Committee and
last not least by all speakers. To those I extend my sincerest thanks and
appreciation.

July 1980 Dr.G.0. Krause






OFFICIAL OPENING OF THE CONFERENCE

by H. Grunau

Dept. Research & Technology

Ladies and Gentlemen,

it is my pleasure to wish you a successful conference in the name
of Dr. Hauff, the Federal Minister for Research and Technology,
sponsor of this meeting.

It is an honor that you have chosen the Federal Republic of Germany
as host country for the 5th International Conference of the National
Research and Development Organizations. I hope that our foreign
guests will enjoy their stay here in Munich and will have the oppor-
tunity to get to know the attractive surroundings.

After the initial meeting in London in 1973 and the following ones

in Milan, Paris and Seattle, this is your 5th conference. This shows
how important the exchange of experience aimed at by these meetings
is for your organization, as is also indicated by the great number

of participants, among which are representatives from 18 nations,

including 6 from overseas.

Presently in many countries considerable endeavors are undertaken in
the areas of research and development. The success of these measures
depends on the degree to which it is possible to quickly transfer the
achieved results into new products and processes in the economy.

For this reason various countries have in the last few years increasingly



introduced measures labelled with such catchwords as "technology transfer"
and "innovation promotion". It seems important to me that an intense
international exchange of experience takes place in this still rather open
field. It is therefore a welcome fact that your organizations, which are
engaged in the exploitation of research results are at this conference.
This meeting presents the possibility to become acquainted with the
measures introduced in the respective countries and to exchange the results
and experiences. Thus, incentives are stimulated and possible mistakes

can be prevented.

In the four sessions of this conference, topics will be taken up that

have been intensely discussed in the Federal Republic of Germany for years.
This applies particularly to the complex of questions relating to the
promotion of small and medium-sized enterprises. This group of enterprises
plays a very important role in the economy of the Federal Republik with
regard to the number of employees and the turnover. In 1978 the Federal
Government presented a general concept for the promotion of research

and development for small and medium-sized enterprises. That concept
summarizes the measures of the Federal Government to support small and
medium-sized enterprises. Within the framework of the overall concept,
great importance is attached to the measures for transferring technological
know-how. Here organizations, such as those represented at this conference,
have an important function. Regarding the Federal Republic of Germany,

I would like to mention here above all the big research institutes as well
as the Fraunhofer-Gesellschaft, engaged in practice-oriented research and
development,

I will discuss the essential measures of the "general concept" later on.
However, I don't want to fail to mention, that the individual states of
the Federal Republic increased their support of small and medium-sized
enterprises.

I want. to close with the best wishes for a successful exchange of experiences.
I am hoping for lively and fruitful discussions.

As chairman of the first session, which I would 1ike now to open, I have the
honor of first asking Dr.J.Staehelin, Vice President of the European Patent
Office, to speak on "European Patent Policy".
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GENERAL INTRODUCTION

It is with pleasure that I have accepted your kind
invitation to speak about "European Patent Policy"
at your fifth international conference. As rep-
resentative of the European Patent Office which was
established in November 1977 in this beautiful city
of Munich which you chose for this conference I
indeed regard it as a great honour to have this

opportunity to address such a competent audience.

As Vice-President of the European Patent Office I

am a member of the organisation representing the
main achievement of European patent policy so far.
The development leading to this concrete achievement
goes back some thirty years now and still has not yet
reached its end. This process - the aradual
building up of a European patent system - is a good
example of "European policy" in a special field. T
think I should give you an impression of how this
"European Patent Policy" gradually developed, what
the present status is - in this context I shall give
you a description of the activities of the European
Patent Office - and how the prospects for the future

laook: «



HISTORY OF THE EUROPEAN PATENT SYSTEM

The history of the European patent system goes
back to a time much earlier than that of the
establishment of the Common Market - the time
shortly after 1945. As the very first step
towards the now existing system one must regard
the creation of the International Patent

Institute (IIB) by the Hague Agreement of 1947

which was to provide common facilities for
searching patent applications for a few European

states including France and the Benelux countries.

Two years later, in 1949, France took the first

initiative in the direction of a centralised Euro-

pean procedure for the grant of patents. The

reason for this was that, in view of increasing
economic relations between European countries,

the deficiencies of the traditional system of

patent protection had become obvious. This

system was characterised by the principle of
territoriality, i.e. patents were granted by
national authorities, and these national patents
therefore had a scope restricted to the territory

of the state which granted them. This was contrary
to practical needs: as a consequence of the increasing
industrialisation and development of commercial

interest, companies needed patent protection in more

10



and more countries. Thus for the same invention
national applications had to be filed in each of
these countries. Furthermore, the national patent
laws differed both in the procedure for obtaining a
patent and in the requirements for patentability.
All this meant that each national application had
to be differently drafted and prosecuted. Apart
from this complication, the different systems led
to patents differing in scope for the same .invention

in the different countries. For the applicant this

was in no way a satisfactory situation.

Difficulties, however, did not only lie on the side

of the applicant: Patent Offices in the various states

had to cope with multiple examination of these appli-
cations for the same invention. Moreover, with tech-
nical knowledge all over the world growing more and more
rapidly, the amount of technical literature to be kept

and dealt with by the various national patent offices grew
to such an extent that the states were faced with
increasing administrative and financial problems. T
results were backlogs and ever increasing delavs in the

grant of patents.

It was a French Senator, Loncchambon, who therefore

presented a plan concerning the establishment of a
European patent office to the Council of Europe on

6 September 1949.

11



The plan fgave rise to widespread discussions and led to
the institution of a group of patent experts which

met for the first time in January 1951 in Stras-

bourg. It was decided to proceed step by step and
to tackle first the problem of formalities required
for patent applications. The task was completed

in December 1953, when the "European Convention

relating to the formalities required for patent

applications" was signed in Paris. The aim of the

Convention was not a complete harmonisation of
patent formalities but the establishment of a list
of maximum requirements which Contracting States

were entitled to adopt in their national laws.

The next step followed in December 1954, when the

"European Convention on the international classi-

fication of patents" was signed in Paris. This

Convention, which had been elaborated on the hasis of a

Swedish initiative, was followed in November 1963

by the "Convention on the unification of certain

points of substantive law on patents for invention"

which was signed by eleven States. The Convention
has not yet entered into force but has nevertheless
achieved its aim to a large extent: the new national
patents acts introduced by several European countries
during the last few years (Federal Republic of Germany)

1976, United Kingdom 1977, France & Switzerland 1978)

12



and also the European Patent Convention are

based on the Strasbourg Convention of 1963.

Each of these Conventiocons represented a further

step in the right direction, and the results achieved
by the Council of Europe in the field of European-
ising patent law cannot be esteemed too highly.

On the other hand, the principle of territoriality
still remained unchanged: for the same invention, nat-
ional patent applications had to be filed and
prosecuted in each of the countries in which patent
protection was required, and the results of the

different procedures differed widelv.

More aggravating still was the fact that this system

of national patents which in effect were restricted
to the territory of the State which granted them
built up "patent walls" between the European countries:

a patentee possessing a set of parallel national

13



patents for the same invention could prohibit a
free flow of goods between countries. When the

Treaty of Rome came into effect in January 1958,

it was clear from the start that precisely this
could not be tolerated as it was in contradiction

to the very aim of the Treaty - to establish a

free flow of goods between Member States. The
logical consequence was that the principle of
territoriality had to be overcome. A ccntralised
patent granting procedure had to be created which
would have to lead to a unitary common market patent
having the same effect throughout the territories of
the Member States, with clearly defined rights of the
patentee regarding sale of the goods covered by the
patent and the subsequent circulation of these goods

within the common market.

On the initiative of the EEC-Commission, a working party on
"patents" was therefore established which published

the first preliminary draft of the European Patent

Convention in 1962 and a second preliminary draft

after intensive consultation with the interested circles

in 1965 Because of political difficulties however,

the negotiations came to a standstill - the question

of the participation of non-EEC States could not be

settled.

Follewing a French initiative, in Januarv 1969 the

negotiations started again =~ this time within the framework

14



of the EEC-Council. In order to give non-EEC States

the possibility of participating in this system too,
it was decided to separate the provisions concerning
the centralised granting procedure and conditions of
patentability on the one hand from those governing the
granted unitary common market patent on the other.

Two Conventions were accordingly envisaged: the first

cne, a "European Patent Convention", in which all

European countries should be entitled to participate,
whether or not they were members of the common market,

and a second one, a "Common Market Patent Convention",

which was to be restricted to Common Market Member

States.

For the elaboration of the first Convention, an inter-

governmental conference for the setting up of a Euro-

pean patent system for the grant of patents was set

up in May 1969. The Conference held its meetings in

Luxembourg and published a first preliminary draft of

the Convention in 1970 and a second in 1971. The

Conference terminated its meetings in June 1972 with

the presentation of a draft of the Convention establishing
a European system for the grant of patents (the so-called

"Munich Convention") and of implementing Regulations.

This draft was the basis for the Munich Diplomatic

Conference in September/October 1973. Of the 21

European States which took part in this conference, 14

signed the Convention on 5 October 1973: Belgium, Denmark,

18



Federal Republic of Germany, Greece, France,
Ireland, Italy, Liechtenstein, Luxembourg, Nether-
lands, Norway, Switzerland, Sweden and the United
Kingdom. Austria and Monaco signed in 1974 and

brought the total of the Contracting States to -16.

For the preparation of the opening of the European
Patent Office; the Munich Diplomatic Conference

had established an Interim Committee which -

together with seven working parties and a planning
group - worked for nearlv four years (from 1974
onwards) and produced in 165 meetings about 1500
documents relating to the different proceedings of
the future office as well as to organisational,
financial, personal and legal questions. Finally,

on 7 October 1977, the Convention entered into force

and the European Patent Office in Munich was

established on 1 November of the same year with

about 80 employees.

With this event the first phase of the Europeanising

of the patent system had been successfully completed.
A centralised procedure for the grant of European
patents by one office had been created. This was not
only an achievement in the field of rationalisation,
it was also a remarkable political achievement: a
group of Européan States, comprising Common Market

Member States as well as States ocutside the Common

16



Market, have transferred their sovereign right

to grant patents or exclusive rights on inventions
for their territory to a common international
organisation. In this organisation an examiner,
for instance a French examiner, is responsible for
the grant of a patent not only in his own country,

but also in the other Contracting States.

This patent, however, is not yet the "unitary"
European patent as it confers upon the patentee
in each of the countries for which it is granted
the same fights as would be conferred by a
national patent in those countries. It can in
other words be considered to be a bundle of

similar national patents. Here the second phase

of the Europeanising of the patent system starts:
drawing together this bundle to form one unitary patent
covering the whole territory of the Common Market.

In order to achieve this aim, the so-called

"Luxembourg Convention for the European patent for

the Common Market" was worked out and signed in

Luxembourg in December 1975.

With the elaboration of the Munich and Luxembourg
Conventions the new European patent system had

taken shape. What is now the status of ratification

of these Conventions?

17



As far as the Munich Convention is concerned, by the

time it entered into force on 7 October 1277, seven States
had ratified: Germany, Netherlands, United Kingdom,
Switzerland, France, Luxembourg and Belgium. In
February 1978, Sweden became a Member State, followed

by Italy in December 1978, Austria in May 1979 and

Liechtenstein in April 1980.

The Luxembourg Convention has not yet beén ratified
by any of the Contracting States, but the parliaments
of the following six states have alreaay approved

the Convention: Belgium France, Germany, Italy,

Luxembourg, United Kingdom.

As far as the possible ratification of the Munich
Convention by more States and the date of entry into
force of the Luxembourg Convention is concerned, I
shall deal with this in the context of the outlook
for the future in the last part of my speech. At
this stage, let me only underline that the new
European patent system with the Munich Convention
now already covers a market of impressive size. In
actual fact, the present eleven Member States have
together about 270 million inhabitants and represent
the biggest market covered by one single patent in

the world.

18



o 1

THE EUROPEAN PATENT OFFICE TODAY

Turning now from this historical survey to the
present status of implementation of the new
European patent system, I should like to give
you an impression of the work carried out by

the European Patent Office and the results

achieved so far.

1. General Remarks

Please let me start with a few general remarks
concerning tasks and characteristics of the
EPO in comparison with national patent offices

of Contracting States.

The first point I want to stress is the fact that
the procedure for the grant of European Patents

has been created in addition to and not instead of

the national grant procedure of Contracting States.
Accordingly the European Patent Cffice and national
patent offices are designed to accomplish different
functions. What is intended is not so much compe-
tition but rather a rational and effective division
of tasks between the European and national offices.
The European Patent Office has been created for

those inside and outside the Contracting States

whose economic interests are not limited to the

19



one or the other country but who see Europe

as an economic unit demanding industrial and
commercial strategies on the appropriate scale.
A keyword in this context is the "Three-States-
Theory": the fees for the European grant pro-
cedure have been established in such a way as
to ensure that the total cost of obtaining a
European patent (including the representation
and translation) would not exceed the total
cost of national patents in three large Euro-
pean countries (e.g. GB, DE, FR). As soon

as patent protection is sought for at least
three Contracting States, the European route

is therefore advantageous.

The second point I want to mention is that for

the first time the EPO makes available patents

granted after search and examination, which

means strong patents, not only for one or the
other of the European States but for all Contracting
States. From the point of view of the general
policy of European States this constitutes a

major step towards creating equal conditions for
competition throughout Europe and I am personally
convinced that the Munich Convention in this
respect constitutes an important contribution to
achieving the aims of the Common Market, even

though the entry into force of the Community

Patent Convention is still pending. On the other

20



hand, from the point of view of applicants, the
feature of examination seems to be the most
important aspect of the European grant procedure
as well, since the choice is now between a strong
patent, including the risk of refusal of the
application, and an uncertain situation due to
opting for registered patents or deferred exami-

nation under the national systems.

Procedure before the EPO

After these general remarks let me now come to
the procedure for the grant of a European patent
before the EPO. It takes place in three clearly

defined stages:

The first stage takes place at The Hague in

Directorate General 1. The Receiving Section
there performs the examination on filing and the
formalities examination, while at the same time

a Search Division carries out the search. After
this both the application and search report are

published.
DG 1 is the former International Patent Institute

(ITB) which I mentioned at the very beginning of

my speech and which was incorporated into the FPO

21



on 1 January 1978. It now comnrises about

eight hundred employees, about four hundred of
them experienced search examiners. In

addition, part of the former sub-0Office in

Berlin of the German Patent Office with its

one hundred and twenty employees has also been
incorporated into DG 1. The integration of

this staff in The Hague and Berlin enabled the
EPO, from the opening of the Office in June 1978,

to deal with the first stage of procedure.

The second stage of the procedure takes place in

Munich in Directorate General 2. Here an
Examining Division carries out the examination
concerning novelty, inventive step and potential
for industrial application. This stage ends
with the refusal of the application or the grant
of the European patent. If a patent is granted
it is then published and mention of its grant is

made in the European Patent Bulletin.

Substantive examination in Munich started in June

1979 for certain technical fields; by 1 December

1979, the Office had opened all fields of tech-

nology for substantive examination and has thereby reached
the stage of full processing of all applications

filed much earlier than planned initially. The

22



first thirteen European patents were granted
on 9 January 1980, nineteen months after the
opening of the Office and seven months after
the start of substantive examination forming

the second stage of the procedure.

The third stage of the procedure is the

opposition proceedings; they take place in

DG 2 in Munich too. Within nine months from
the publication of the mention of the grant

of the European patent, any perscn may give
notice to the EPO of opposition to the European
Patent granted. If the patent is revoked as

a result of opposition proceedings, the effect
of such revocation is retroactive to the grant

of the patent.

As the principle of post-grant-opposition was
chosen for the EPO and the first patents only
were granted only in January this year, this stage

of procedure has not yet come into action.

Let me finish my short survey of the procedure
before the EPO with the remark that throughout
the procedure, there is a possibility of appeal
against any decision of the Office. So far,
12 appeals* have been lodged, with which the

Boards of Appeal forming Directorate General 3 in

*#Stand 31.3.50 23



Munich are dealing.

Apart from DG 2 and 3, in Munich you find

DG 4 (Administration) and 5 (Legal and Inter-
national Affairs) with a total Munich staff of
about 400. The total EPO staff in The Hague,

Berlin and Munich therefore now is about 1200;
at the end of the building-up period it will

be about 2000.

Filing statistigs

Let me now give you some information on the actual
use which has been made of the services of the
European Patent Office so far - in other words

on the "Patent Policy" of the applicants.

Since the opening of the office in June 1978,
more than 20,800 European Patent applications
have been filed; included in this figure are
about 2,500 international applications desig-
nating the EPO under the Patent Co-operation
Treaty (PCT).* It is interesting to note that
this figure is the result of a steady increase
in the number of applications filed per month.
The applications jumped from approximately

500 in January 1979 to 800 from February to
April of that year and from May on remained
constantly above 1000; in March of this year, for

example, the figure was more than 1,400.

* Stand 31.3.80 24



From an analysis of these applications, the
following indications may be of interest

(European applications without Euro-PCT):

Prioxity:

o

94.7% applications claim priority, 5.3

are first f£ilings.

Languages:

English 45.8%, German 39.5%, French 13.5%,

Other (Article 14, paragraph 2) 1.2%.

Tendency: Percentage of German decreasing.

Countries of Origin:

state 1979
Contracting States 66.72%
Others 33.28%
DE 30.88%
us 24.57%
FR 10.89¢%
GB 9.79%
CH 6.30%
Jp 4.70%
NL 3.10%
i1 1.55%
BE 1.49%
SE 1.28%
AT T+ 172
All others below 1%



Designations:

The average number of designations per appli-

cation filed in 1979 was 6.67.

Offices with which European applications

are filed:

EPO, Munich 49%
EPO, The Hague 7%
London 28%
Paris 11%
Berne 2%
Stockholm 1%

All other national offices less than 1%.

Fields of technology:

Chemistry and related technology : 45%
Mechanics and general technology : 33%

Phygics and slectricity : 22%

Initially the share of chemistry was consider-
ably higher, namely over 55%. Since the
opening of all technical fields for examin-
ation in December 1979, the balance 1is evening
out. The EPO takes this as a further

encouragement since it shows that the European
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route is used equally by industrial branches which
traditionally are not loocking for a country cover-
age as large as is usually the case with the chemical
industry.

As far as the relation between the size of a firm
and its patent policy is concerned, it has become
apparent that the European Patent Office is not an
authority used mainly by "Big Business" : 50% of the
applicants are medium-sized companies (35%) and small
firms or individual inventors (15%). This shows
that the European route is in fact attractive for

all categories of applicants.

PROSPECTS FOR THE FUTURE

What are now the prospects for the future develop-

ment of the European Patent system?

As to the Munich Convention, there are good chances

for more countries joining the present eleven Con-
tracting States in the near future: Ireland for
example has declared its intention to ratify, and
there is reasonable hope that 1980 will be the year
of success. As far as Denmark is concerned, an
attempt to file a ratification bill was already made
in 1978, but was withdrawn by the government since
it would have failed to obtain the required 5/6
majority. We know that Denmark will make a second
attempt since Denmark is a Common Market country and
the community patent - which is based upon the funct-

ioning of the European

&7
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Patent Office under the Munich Convention - is an
essential factor in the Common Market. Greece is
another Signatory State whose policy in regard to the
European patent may be influenced by the Common Market
of which this country will become a member as from

1 January 1981. Contacts with the Greek authorities
with a view to the ratification of the Munich Convention
by this country are at present underway. As far as

Spain and Portugal are concerned, here again the

expected enlargement of the Common Market _ gives rise
to some activity in regard to the Munich Convention.
First consultations are at present underway at the
political level as well as amongst the interested

industrial circles.

As to the Luxembourg Convention, I have already mentioned

that it has so far been approved by the parliaments of
six EEC Member States. Ratification is also in progress
in the Netherlands, but difficulties are being encountered
in Ireland and Denmark. At the level of the Council of
Ministers of the EEC, a political initiative is therefore
being prepared and we hope that this will lead to the
entry into force of the Convention in the next few years.
In the meantime, an Interim Committee has been created

in order to prepare the implementation of the Convention.
One of the tasks of this Committee is to review the
provisions of the Convention concerning litigation in
respect of community patents and at the present time. a

proposal

28



is under discussion on whether national courts
of the first instance should be competent to
revoke community patents. Such extension of
competence of national courts would eventually
be counter-balanced by the creation of a central
community patent appeals court which would
ensure the uniform application of the Convention
in respect of infringement as well as revocation.
However, the final outcome of these discussions
cannot be foreseen at the present time, but it
should be borne in mind that the adoption of a
new system of litigation is not a pre-requisite

for the entry into force of the Convention.

With the entering into force of the Luxembourg
Convention, the European Patent Policy which
started to emerge more than thirty years ago
will have reached its final aim - a remarkable
political achievement in Europe which will,

I hope, stimulate similar developments in other

fields as well.
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Promotion of Research, Development and Innovations

in the Federal Republic of Germany

(1)

(2)

In the following I would like to give you a brief
survey of the promotion, development and innovations

by the Federal Government.

Goals c¢f the Promotion Measures of the Federal Government

The starting position of the Federal Republic of Germany

as in most other industrial nations of the world -

is determined essentially by the following factors:

The vital resources raw material and primary energy
are becoming scarcer and more expensive,

The overtaxing of air, water and soil primarily in
regions with concentrated population has reached in
some instances alarming proportions.

Due to rapid technical progress, production and with it
the employment structures of the economy are changing
more rapildly today than during the past 30 years.

In important fields the great postponed demand of the
post-war period has been met. Demand will not keep pace
with growing production possibilities. This effect is
additionally enhanced by the fact that a number of
"threshold countries" have entered a phase of rapid
industrial development and are increasingly also
producing for export markets.

The demand for services d4s growing, resulting either
from achieved affluency or from increased demands on
the infrastructural services, such as education,
traffic and health.

In such a situation a close, concerted cooperation of

economy and government is necessary to cope with the pre-

dominantly structural problems. In this the government



promotion of research and development constitutes an
essential element. With its research policy the Federal
Government is pursueing the following points:

improving of the general state of scientific information;
- improving the citizens' living and working conditions;
- ensuring the supply of material resources;

- maintaining an efficient, modern and thus competitive
economy and thereby long-term Jjob security.

In the area of economy, government research policy can
encourage the enterprises to take risks and to be open

to innovations but it cannot take their place. Actually,

the government should give incentives to compensate distortions
in international competition and assist in overcoming diffi-
culties in structural adjustment.

. Promotion Measures of the Federal Ministry for Research
and Technology

Fig. 1 gives a survey of the program spectrum of the Federal
Ministry for Research and Technology and a classification
with respect to the aforesaid objectives of research policy.
In 1979 the Federal Ministry for Research and Technology
spent a total of approximately 5.5 billion DM for these
promotion measures. In 1978 4.9 billion DM were appropriated.

The distribution of funds to the programs clearly shows the
emphasis on energy research and energy technology, followed
in about equal proportions by space research, technology
for health, nutrition and environment, transport and traffic
systems, data processing, the general promotion of sciences
as well as basic nuclear research.

Measures of the Federal Government for Promoting Small
and Medium-Sized Enterprises

After this survey of the promotion measures of the Federal
Ministry for Research and Technology, I would now like
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to discuss in more detail the measuresof the Federal
Government for the promotion of small and medium-sized

enterprises.

In the Federal Republic, the economic setup is character-
ized by a large number of small and medium-sized enter-
prises, which are staffed by the majority of all employees
and produce over half of all goods. As a rule, small
enterprises are very flexible and can adapt easily to

new market situations. They represent a considerable

and important innovation potential.

However, owing to their limited financial resources,
their modest R&D capacities and their restricted possi-
bilities for gaining information, small enterprises
are increasingly expocsed to the risk of not being able
to keep pace with technological progress to the extent
required in order to maintain their competitiveness.

The Federal Government has therefore introduced a number
of measures designed to support small and medium-sized
enterrrises. These measures are to help the latter to
gain better access to information concerning technical
developments, to encourage R&D activities in these firms
and to improve cooperation with research institutes.

These measures are summarized in the overall concept of

the Federal Government for the promotion of research and
technolcgy for small and medium-sized enterprises, which

was presented in 1978. Fig. 2 gives a survey .of the measures,
some of which I would like to explain in more detall.

External Contract Research

External partners play an important role in the innovation
process in small and medium-sized enterprises, be it as
advisers or as sources or suppliers of technological know-how
or of R&D services. Available as partners of the enterprises
are the institutes of technical colleges or universities,
otherpublically subsidized research institutions, such as
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the Fraunhofer-Gesellschaft, but also private firms,
such as engineering offices and the like.

For many smaller companies the establishment of own

R&D capacities is too expensive and too uneconomical
since they do not constantly need research.

They depend entirely on externally conferred development
orders.

In 1978 the Federal Government approved a special pro-
motion measure concerning external contract research

for small and medium-sized enterprises. It consists of

a grant from the budget of the Ministry for Research and
Technology amounting to 30% of the value of the contract
subject to a ceiling of DM 120,000.-- per enterprise

and year. Grants can be awarded to any enterprise

with an annual turnover of less than DM 200 million,
provided that the majority of its shares is not owned

by a big firm.

The programm has been well received by the enterprises.

To date, somewhat more than 9oco applications have been

made with increasing tendency. Grants of as much as

17.8 million DM have already been awarded, which corresponds
to a volume of 60 million DM in contract research. The
target group cf small enterprises has been reached;

75% of the applicants have had an annual turnover of

less than 50 million DM, For the year 1980 10 million DM
have been provided for the program in the budget of the
Federal Ministry for Research and Technology.

The promotion of external contract research is not confined
to specific research subjects. It is not a "program-
oriented" but a cost-related ("indirect-specific")
promotion measure.
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3.3.

R & D Staff Expenditure Grant

On 27 and 28 July, 1978, the Federal Cabinet decided - on
the basis of the recommendations made during the

World Economic Summit Conference held Jjust previously .-
to award small and mediums-sized enterprises grants
for R&D staff expenditure. In 1979 the sum of DM 3oco0
million was appropriated for this purpose in the
budget of the Federal Ministry of Economics. The
amount in 1980 will be DM 390 million, This "R&D ex-
penditure grant" is paid for the expenditure incurred
during the preceding calendar year by small and
medium-sized enterprises for taxable gross wages

and salaries, namely 40o% for the first DM 300,000.--
and 25% for the amount exceeding DM 300,000.--

The grant is limited, however, to DM 400,000.--

per year per enterprise.

The grant is made available to those enterprises

in the manufacturing sector whose headquarters and
factories are located in the Federal Republic of
Germany, whose average annual turnover during the
three preceding calendar years is less than DM 150
million, or which employed less than 1.000 persons

on average during the same period amd a majority

of whose shares are not held either by one or by
several enterprises with an annual turnover of more
than DM 150 million. There is no legal claim to grants.
The grants are handled by Arbejitsgemeinschaft Industri-
eller Forschungsvereinigungen, industry' s autonomous
organization mentioned garlier. '

1979 4.821 enterprises had applied for R&D staff
expenditure grants,

Advisory Services for Technology and Innovation

The hitherto described measures of innovation promotion
aim at new internal or external R&D capacities and
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new R&D results. Moreover, it is economically sensible

to make the continuously growing technological information
available to potential users in the directest possible
way. This applies particularly to small and medium-sized
enterprises which often cannot afford their own R & D.

A survey of these measures of the Federal Government

for promoting technology transfer is given by Fig. 3.

The government promotion of the transfer of existing know-
how sets in at two points: at the sources of technology,
namely the technology potential of universitities,
non-university research institutions as well as R&D intensive
enterprises, and in the technology demand of potential

users, that is to say particularly of enterprises.

This, so to speak, sets the problem to organize a "market"
for technological know-how.

I should like to draw attention to one measure in particular

from the package, namely the advisory services for technology
or innovation.

These services are to provide advice and assistance to

small and medium-sized enterprises in connection with all
guestions involving technology, the possibilities it offers,
and the opportunities and problems arising with regard to

the innovation process in an enterprise. Help will for example
be given in connection with the following issues:

- information on new products and processes using new
developments and materials;

- assistance in the use of existing data banks;
- information on government promotion opportunities;

- cooperation with regard to negotiations on the
acquisition of licenses and know-how;

- critical assessment of in-plant developments;

- recommendation of expert contractors for contract coopera-
tion.
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The innovation advisory services in the Federal Republic
of Germany are developed largely within the framework of
existing organizations. Since 1977, the Federal Ministry
for Research and Technology has been providing initial
aid for some of these services in the form of grants
toward operation costs. In 1979, these grants amounted
to approximately DM 4.6 million.

A "pluralistic" approach has been adopted for promotion.
Several innovation advisory services concentrate their
efforts on specific regions, whereas others - for the
entire area of the Federal Republic of Germany - focus

on specific techniques or on certain branches or on a
particular category of "cliénts". One of them, the
(Technology Centre Berlin for the Application of Micro-
processor Techniques of the Association of German Engineers)
will be presented tomorrow. By adopting a multiple
approach such as this, it becomes possible t© make optimal
use of established contracts and relations based on trust
between organizations and enterprises.

The innovation advisory services charge no fees. However,
the costs of more extended expertise obtained as the
result of contracts during consultation must be borne

by the enterprise receiving the advice. Special government
funds are, however, available for ths purpose which are
administered by the sponsoring institutions.

Innovation advice is clearly a "service with a future".
This is evident both from the considerable interest shown
by small and medium-sized enterprises and from the fact
that a number of Chambers of Commerce are establishing
such advisory services without government assistance.

In addition to the above-mentioned measure, endeavors are
underway which aim to establish an infrastructure oriented
to technology transfer. These efforts include:

- improving access to available information by establishing
specialized information centres, data banks and informa-
tion agencies concerning patents;
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FIFTH WORLD CONFERENCE
Munich, May 28-29, 1980
SPEAKER: Mr. Christian MARRACH, Managing Director of ANVAR.

ANVAR'S NEW METHODS FOR THE PROMOTION OF FRENCH INNOVATION.

The French Govermment Council of Ministers held on January 17, 1979, decided
to improve the means available to encourage innovation in France while, at the
same time, simplifying and decentralizing the existing structures in order to
increase their efficiency and accessibility for small- and medium- size
businesses. With this in mind, a certain number of measures were adopted during
1979. Among them the reform of the French National Agency for Research
Development (ANVAR) .

The main objective of this reform was to improve the insertion of the necessary

euonaiiie weans into all the stages of the inucovatica process.

I would like, first, to recall ANVAR's role up to the recent reform:

ANVAR was created in 1967, in order to:

- assist the commercialization of the results of scientific and technical research
carried out by public companies and departments;

- assist private inventors and private sector businesses.

During the past twelve years, this Agency has studied more than 18,000 dossiers
and aided several thousand inventions. By the end of 1979, it managed 700 licenses
granted to 600 campanies, and more than 6000 patents.

In practice, it has came up against two sorts of difficulties:

= On the one hand, financial means were lacking at the experimental level, which
is necessarily found between the research and the development stages.

= On the other hand, the centralization and camplexity of the procedures rendered
access difficult for small- and medium size firms, which are a particularly

fertile source of innovation.
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The reorganization of ANVAR aimed at correcting these gaps.

The reform proposed:

a) - To enlarge the Agency's task concerning scientific and technical information
so that it would became the pivot of a coherent and straight-forward system

of assistance for small- and medium- size companies developing innovation,

b) - to broaden the role of ANVAR with respect to the development of assistance
through public funds, thus contributing to the develcopment and renewal of
the French industry structures,

c) - to place ANVAR under the sole and direct control of the Ministry for Industry
and to modify the camposition of its Board with the Goverrment Delegate for
Innovation and Technology, becaming its President.

All this was accepted by our Govermment, and the details were worked out in tim

The Ministry for Industry will henceforth be in a position to cambine ANVAR's action
with that of industrial policy, notably in the fields where coordination at a
national level is necessary. The financial ability of companies to carry out their
projects will be verified, case by case, by specialized organizations.

ANVAR will be in charge of drawing up and ultimately ensuring the necessary
property protection with regard to innovation pramoted by the State.

Three camplementary lines of action have been established so that ANVAR may carry
out these tasks effectively:

1° - Continuity in its role of developing and pramoting research results,
2° - Organization of financial assistance for innovation,
3° - Solid regional implantation.

Of these three lines of action, I would like first to deal with:

THE SETTING-UP OF ANVAR IN KEY PROVINCIAL REGICNS:

Twenty-two "Regional Delegates" have been appointed by ANVAR, and all

"Regional Delegations" for which they are responsible, were set up before
the end of 1979.
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These organizations will undertake to distribute assistance in a decentralized
manner, so that the small- and medium- size firms may benefit significantly.
They will have considerable independence and the accounting procedures of ANVAR
will guarantee the use of Regional contributions received for the develorment of
regional actions.

Furthermore, an "Orientation Committee", representing the scientific and economic

sectors involved, has been created in each regional Delegation, which it will

"assist" and "guide" as specified in the Govermmental decree.
Thus, part of ANVAR's new mission may be determined as:

- developing a network to stimulate and give advice so that the sectors of research
and industry may better express themselves. This network of Regional Delegations
organized throughout the whole of France, intends to work in conjunction with
other public and professional bodies, in particular with the Chambers of Commerce
and Industry, in order to assist companies ;

- to define their needs through technical studies and market researches ;

- to have access to all available scientific information ;

- to have contact with all French scientific laboratories or research censters. The
latter, and particularly those coming under the Ministry for the Universities,
may of course apply directly to industry if they wish to commercialize their
own results ;

- to develop progressively, in each region, a unique meeting place for industry
which enables it to obtain information, technical assistance and access to all
the means, financial and others, available through the State.

Industry, notably small- and medium- size companies, should now find in the new
ANVAR an active partner, with a much broader field of activity than in the past.

The second of ANVAR's new missions is in the field of econocmic reorganization
related to innovation. Thus, it has been decided to replace existing aids for
development and pre-develomment by a single procedure of "AID TO INNOVATION".

This "AID TO INNOVATION" will replace and extend the existing processes of

"ATD FOR DEVELOPMENT" (a loan, upto 50% of the strict development cost, non
reimbursable in the event of failure), and "PRE-DEVELOPMENT AID" (subsidy granted
to a research center, cooperating with a company for the purpose of improving

the transfer of technology to the economic sector).
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The "ATD TO INNOVATION" comprises the following:

- Its general aim is to pramote innovation and technological progress, and may
concern all the phases of the innovation process: filing applications for, or
extending patent protection, market researches, complementary experimentation,
prototypes and development.

= The beneficiary may be a campany, a research organization, a person acting
individually, or several acting in association.

- The requests for assistance are evaluated with respect to the technical quality
of the programme, the degree of imnovation, and the econcmic interest of the
products or processes (in particular the prospects of cammercial outlets).

- The aid will be in the form of either an advance or a subsidy ; ANVAR is
however in a position to pursue, through another campany, a programme which
would have not reached a satisfactory conclusion with the benefit of the aid.

- The technical evaluation of the requests for aid is the responsibility of the
services or agencies of the Ministry on whom they depend, or ANVAR. "Crédit
National", a division of the Finance Ministry, continues to carry out the

financial investigations.

The Regional Delegaticns are authorized to take decisions for this aid up to
500,000 francs - a threshold to be crossed in the future. Above this amount,

and, at the national level, the final decision has to be taken by the
Managing Director of ANVAR, after consultation with either a nmational cammission,
or a regional commission. The latter, of course, being under the chairmanship of
the Regional Delegate of ANVAR.

The "AID TO INNOVATION" will amount, in 1980, to 400 million francs out of
the budget of the Ministry for Industry.

The third objective of the new ANVAR will be to help financially the small- and

medium- size industries active in innovation.

A campletely new procedure has been set up for them: "BONUS FOR INNOVATION".
By this means, ANVAR will autcmatically reimburse 25% of the work contracted
out to laboratories or to experts (up to an amount of 1 million francs per
campany and per year). |
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A wide-ranging policy will be adopted, concerning the choice of work carried out,
as well as the conditions of ANVAR's acceptance. The objective of this original
procedure is clear: it must ensure an ever-increasing scope for useful
cooperation between the world of research and that of industry. This subsidy

is intended for campanies employing less than 2,000 persons and not

controlled by business concerns quoted on the Stock Exchange.

The expenditure considered will be that paid to either public or appointed
private research organizations, or scientific or technical experts appointed
by ANVAR. The object of the research may be the development of new or improved
products or processes, and studies or initial development of technical

processes.

The bonus will be paid by ANVAR upon receipt of pro-forma bills, and
corresponding technical reports supplied by the beneficiary.

The corresponding sums will be included in the budget of the Ministry for
Industry which will conclude with ANVAR the appropriate convention. For 1980,
a first amount of 15 million francs is available for the "INNOVATION BOWUS",
and more money will be released for this purpose when necessary.

These recent means, which our Government has made available, must be continually
adapted to the changing world of innovation. ANVAR has fixed itself an objective:
to became, for its clients, a national and international cross-roads, and to
canpile for them the best collection of data concerning imventions and new
techniques available, in cooperation with other existing agencies and organizations
in France and abroad.
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Directions in the United States for Enhancement of Invention

Willard Marcy
Vice President
Invention Administration Program
Research Corporation
New York, N.Y. 10017

There is no guestion but that technological innovation has
contributed to economic growth in the United States. Eowever, the
importance and effects of this factor have only recently been
recognized by American econocmists. FPreoccupied with such absolute
concepts as static eadowments and quantities of land, labor and
capital, students of the industrial society have ignored dynamic
factors such as technological inncvation and industrial know-how.
Emphasis has been placed on other, more easily quantified pclicy,
influencing economic growth, such as fiscal and monetary policy,
industrial organization, exchange rates, inflation and the effects
of various wars, hot and cold. Besides, until the late 1960s,
technological innovation was perceived to be proceeding in a
historiceally normal manner, producing ever more new products and
processes. Why technology was even able to put a man on the moon!

By about 1974, however, cumulative evidence began to indicate that
subtle changes were taking place and that the American economy

was reaching a critical stage and a turning point might be ap-
proaching. Throughout the 1950s and 1960s Western Europe (except
Great Britain) and Japan experienced higher growth rates of gross
national producticn than did the United States. Whereas Japan was
growing at 13% annually and Western Europe at 7%, the United States
was showing only 3% to 4% rates. The U.S. share of world gross
national product had fallen from about 40% in 1950 to 30% in 1970
while the Common Market share had risen from 11% to nearly 15%.

The United States, like Great Britain, was tyring to hold its own
in older areas of technology - steel, automobiles, ship building
and the like - but had lost its lead in newer technologies, such as
electronics, where Japanese firms were taking over.

While these chancges were taking place the composition of American
imports and exports reflected a decline in the industrial economy,
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a substantial trade surplus becoming a perennial deficit.

At the time some economists viewed these changes as short-term
and easily reversible, but other, more astute economic
specialists felt that a long-term decline in America's capacity
for technological innovation was responsible. 2American produc-
tivity had also shown a declining rate of increase over the two
decades from 1950 to 1970, so that this rate was substantially
lower than that in the country's major competitors in the 1970s.

In effect the United States had lost many of its technological
advantages and had to compete against other industrial countries
on a price basis with low profit margins. In addition, new
products for both internal use and export were being generated
more slowly through innovation in the civilian industrial sector.
Moreover, during the 1970s other major economic challenges
appeared: OPEC oil price escalation; double digit inflation;
threats of resource shortages; and heightened environmental
awareness. As a consequence, it is clear today to both govern-
mental and private sector leaders in the United States that a
long-term strategy of economic and industrial rejuvenation is
necessary.

During the past few years much thought and study has been underway
to define the factors contributing to the perceived technological
decline and to develop rational means for reversing it. Among
those factors examined have keen economic and trade policies;
environmental, health, and safety regulations; tax policies and
venture capital formation; federal procurement practices; direct
federal support of research and development; policies governing
patents and information transfer; antitrust regulations; and
nanagerial philosophies and practices affecting research and
development.

In this paper I single out three areas where intense study is
currently underway, indicating the type and extent of expected
activity as a result of this study.

Basic Research and the University-Industry Interface

Truly basic research in the United States is almost exclusively
performed in universities. Financial suppcrt for this research
is provided almeocst exclusively by the Federal Government through
a combination of contracts and grants from most of its agencies.

The current notion in government, industrial and academic circles
in the United States is that the fruits of basic research are the
basis for technological innovaticn. If technological innovation
in the United States is faltering, as it seems to be, basic

research is being neglected in scme manner: either it is being

-
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underfunded and not being done, or its results are not being
transferred to the industrial sector where they can be developed
into useful products and processes.

Without recounting all the studies and evaluations that have

been performed, suffice it to say that both of these possibilities
have been deemed deficient. Programs have now been and are being
developed to enhance and improve both the support of basic
research and the transfer of the results obtained to industry.

Table I gives some perspective on the magnitude and type of
support of basic research by the Federal gcvernment. By com-
parison, industrial support, either in-house or at universities,
is insignificant, and support from other sources, such as
foundations, is less than 0.5% of the government support.

Compariscon with other countries of expenditures on basic research
is not possible since definitions of basic research differ and
most countries do not breakdown such expenditures into basic and
applied research or development. However, using as a criterion
total research and development budgets in dollars or dollar
equivalents and percentage of gross national product, data for
representative industrial countries are given in Table II. It
is easily seen (from Table I) that the United States Government
spends far more money on R and D than the governments in other
industrial countries, but that the total amount spent by govern-
ment and industry together as a percentage of gross naticnal
product, while comparable to the other countries, is declining
rapidly, whereas this percentage is rising in Japan and West
Germany (Table II).

A preponderance of R and D expenditure in the United States is

for defense and space and most of this is for applied research and
development rather than for basic research. Thus, the amount of
money spent for basic research is only, roughly, about 17% of the
total R and D budget. Even so the dollars spent range between

$3 and $4 billion annually.

Since major suppert for basic research at universities has been
primarily from governmental sources for most of three decades,
industry has lost touch with what basic research is actually

being performed. While most of the rescarch results are published
eventually, no general systematic proccedure has been developed

for the transfer of these results in usable form to industry.
Recognition of the need for more effective information transfer
methods has now developed and enhanced methceds are perceived

as rwuch needed linkages between universities and industry.
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A number of ways in which the closer ties between industry

and universities can be achieved have been proposed, and most

of them are being or will soon be pursued. Secondary objectives
also sought as a consequence of these enhanced relaticnships

are a broader educational experience for students; potential
employment opportunities for university graduates; and stimulation
of faculty members through interaction with industrial scientists,
engineers and managers. The strengthening of both the academic
and industrial sectors is expected to enhance the quality and
relevance of research; the stability and robustness of the research
enterprise; the breadth and problem-solving capabilities of
university graduates; and the world competitiveness of the United
States industrial sectcr.

One of the most important barriers which needs to be overcome before
smocth-working relationships can occur is the difference in manage-
ment philosophy between universities and industrial companies.

These philosophies are not incompatible and their differences can
be ameliorated by a development of mutual respect and understanding.
Ownership of proprietary information poses another barrier which
can be overcome by diligent discussions and imaginative arrange-
ments. The high risks inherent in basic research have to find
acceptance by industrial managers; the requirement for much
additional research and development before commercial products

are possible must be understood by academics.

In spite of these and many other inhibitions, barriers and
difficulties deterring the establishment of productive university-
industry relaticnships, many specific arrangements are possible,
Table III, summarizing the range of the usual and obvious ones,
shows how diverse these can be.

Opinion is divided over the proper Federal role in the initiation
and maintenance of university-industry research partnerships.
The present consensus appears to be to minimize this role,
limiting it, perhaps to the supplying of seed money at the
beginning of an untried relationship, such as the multipartner
consortium arrangement, and to providing information clearing
houses, such as is done presently in a limited way by the
National Technical Information Service. Other ways the Federal
government. can influence university-industry relationships are
mentioned in the discussion of the recently publicized Domestic
Policy Review program to which I now wish to turn.

Demestic Policy Review

About two years ago, socn after the advent of Mr. Carter as President,
the Department of Commerce was charged with making yet another
comprehensive study of the United States economy with particular
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emphasis on how to improve technological innovation. Responsibility
for conducting this survey was delegated to the Assistant Secretary,
Dr. Jordan Baruch, who worked closely with Dr. Frank Press, Director
of the Office of Science and Technology in organizing and carrying
the study through. The study involved over 250 officials from

28 government agencies, and some 500 representatives from industry,
academia, labor and public interest groups. A final report was
delivered to President Carter in May 1979, and Presidential decisions
based on the report were delivered to Congress on October 31,

1979. The final document is known popularly as the Domestic

Policy Review (DPR) and details a listing of industrial innovation
initiatives proposed as first steps in reversing the declining

trend in innovation in the United States. The steps to be taken
provide a signal to the private sector that technological innovation
is valued by the Federal Government and that it is Federal govern-
mental policy to preserve and promote it. If the initiative

are implemented, over time it is expected that the rate of innovation
will increase and a climate will be established in which it will
flourish.

The nine areas singled out for immediate attention include:

Enhancing the Transfer of Information

Two areas are to be emphasized first.

The existing major general channel of communication between
federal laboratories and industry, the National Technical
Information Service (NTIS) will be augmented through the
creation of a new Center for the Utilization of Federal
Technology with the mission of improving the transfer of
knowledge from federal laboratories to industrial users.

In fiscal year 1981 $1.2 million is expected to be spent
with about $2 million being allocated annually thereafter.

The NTIS will undertake to collect, translate and make
available to industry information on foreign technolegical
and scientific advances which are now virtually untapped

in any systematic way in the United States. The first year
cost for this endeavor is expected to be about $1.8 million.
In addition the Departments of State and Commerce are to
cooperate in obtaining similar information from returning
overseas visitors, science counselors and other techno-
logically oriented travellers. A cecst of $2.4 million

is estimated for fiscal year 1981.

Increasing Technical Knowledge

Basically this involwes direct governmental investment in
the cevelcrment of technolcgies, a new area of government

1]



support in the United States. Three directions will be
supported at first:

Support for generic technology development through

the establishment of nonprofit centers at universities or
other private sector sites, jointly financed by industry
and government with Government's share decreasing with time.
Four centers are to be established in fiscal year 1981 at

a total cost of $6 to $8 million.

A bolstering of the existing effort by regulatory agencies
to develop effective and efficient technologies to meet
mandated environmental, health and safety regulations.

The estimated cost of this endeavor has not yet been
determined.

Improvement of industry-university collaboration on
research and development. A new program, begun in fiscal
year 1978 in a small way by the National Science Foundation,
will be built up to about $20 million in 1981 and alike
amount annually thereafter. In addition similar programs
will be undertaken at other agencies, including the Depart-
ment of Defense, Department of Energy, Environmental
Protection Agency and National Aeronautics and Space
Administration. An aggregate amount of $150 million
annually is anticipated eventually.

Strengthening the Patent System

Three efforts will be supported:

A uniform government policy regarding patent rights
ownership is to be established, overcoming the present
chaotic and contradictory individual policies now being
used by over thirty governmental agencies. Disposition

of patent rights ownership and/or exclusive licenses will
be provided where necessary to contractors and industrial
users. The policy proposed by the Executive Branch differs
from and is more restrictive than that proposed in
legislation being promulgated by the Congress. The
Congressional approach is expected to prevail.

Patent Office reform will be sought to improve the
presumption of validity of issued patents and to reduce
the cost and frequency of defending patents in the
courts. This is to be accomplished by upgrading the
Patent and Trademark Office's (PTO) filirng and
classification system, establishment of a single court
to deal with patent appeals (many different courts now
have jurisdiction), and provision for a voluntary
reexamination procedure by the PTO.
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Offices will be established in the Small Business
Administration and Office of Minority Business
Enterprises to assist inventors in the transition from
invention to the establishment of a small business for
commercial exploitation of inventions.

Clarifying Antitrust Policy

Provide a clear, unambiguous guide in conformance with
present antitrust laws to be formulated by the Department
of Justice, working together with the Federal Trade Cocm=-
mission and the Department of Commerce, to enable effective
collaboration between industrial companies in support

of joint research and develcocpment for mutual technoleogical
and societal benefit. An initial collaborative program

in the automotive industry was announced in May 1979.

Fostering the Development of Small Innovation Firms

On the assumption that small, high-technology firms
provide the majority of new innovations in the United
States, four programs will be supported to provide
start-up capital, second-round financing and early
management assistance:

The present Mational Science Foundation Small Business
Innovation Research Program which provides funds for
making venture analyses for new projects and demonstra-
ting technological feasibility will be expanded. For
fiscal year 1981 $10 million has been provided. NSF
will work with other agencies to determine whether
similar programs should be established. Coordination
of these programs and further expansion to $150 million
annually is planned under the direction of the Office
of Management and Budget.

Establishment of State or regional Corporations for
Innovation Development (CID) modeled partly after "the
successful National Research and (sic) Development
Corporation in Great Britain" and existing similar state
corporations. These corporations would provide direct
equity funding for start-up, guidance to and second-
round guarantors for potential applicants to the NSF
Small Business Program, early management assistance, and
recipients of Economic Development Assistance funds made
available for entrepreneurial wventures. The Federal
government will support two regicnal CIDs in fiscal year
1981 to the extent of $4 million per center on the
condition that the region will provide matching funds.
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Encouragement of governmental contracting agencies to
develop procedures for ensuring that small businesses

are not unfairly excluded from competition for contracts;
to publicize better opportunities for bidding on contracts
especially appropriate for small businesses; and to report
annually to the Office of Management and Budget on progress
made toward increasing small business participation in

the performance of governmental contracts.

Making venture capital more available for investment in
small businesses through relaxation of current regulations

restricting such use of public monies and private pension
fund assets.

Opening Federal Procurement to Innovations

A pilot program, the Experimental Technology Incentives
Program, has demonstrated during the last five years that
the government can use its purchasing power to spur
innovation. The methods developed in this program will
be made general policy and used by all governmental
agencies wherever feasible. Basically, performance
rather than design specifications, and life cost rather
than initial purchase price will be used in procurement
of items for government use, Special attention in
procurement procedures will be given to innovative small
and minority businesses.

Greater publicization within the Federal government will
be given to the existing New Item Introductory Schedule
which lists new items available commercially which might
be used by the Federal government itself.

Improving the Regulateory System

While a number of changes in the regulatory system have
recently been put into effect, additional changes are
proposed to stimulate innovation. These include:

Substitution of performance for design or specification
standards in the Environmental Protection Agency programs.

Preparation by all regulatory agencies of five-year
forecasts of their priorities and concerns for future
regulations under consideration, thereby allowing industry
to plan its research and developrment more effectively.

Expediting clearances for those products that are most
innovative and/or have excepticnal social benefits.
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Expediting the introduction of new drugs in the United
States by taking best advantage of foreign experiences
surfacing during the U.S. drug clearance process.

In addition to these direct-action programs, recognition is being
given to the effect of innovation and technical obsclescence on
labor. To alleviate undue stress on labor a long-term labor-
technology forecasting system is to be established. The forecasts
would provide early warnings of impending changes due to
innovation which would allow time for retraining and orderly
adjustments by both industry and labor.

To provide a clearly perceived favorable climate for innovation,
the Department of Commerce and NSF will host a national conference
for deans of business and engineering schools to stimulate
improved curricula in technology management and entrepreneurship;
a Presidental plaque will be awarded annually to innovative
companies in six areas: transportation, ccmmunication, health,
agriculture and food, natural resources, and energy; and the
existing Productivity Council will be charged with monitoring
innovation, developing policies to encourage it, assisting
governmental agencies in implementing these policies and
pursuing the removal of legislative or administrative barriers
to the innovation process.

In his message to Congress conveying these initiatives the
President recognized that by themselves these are merely first
steps and would not solve all current difficulties in encouraging
innovation. He pointed out that, under the economic system of
the United States, industrial innovation is primarily the
responsibility of the private sector, and that, while the Federal
government can establish a climate conducive to innovative
activity, it is ultimately the decision of the company managexr
that determines whether innovation will actually take place.

The President also recognized that appropriate changes in
existing tax laws could make available additional venture capital
and encourage further research and development. However, changes
of this nature require a broad economic assessment and would have
to be studied more extensively before specific programs are
devised.

This program has received a mixed reception in all quarters. The
consensus seems to be, however, that the program is generally
satisfactory in what it proposes, but that it is only a few small
steps in the right direction. The program is probably as extensive
and imaginative as could be devised at this time considering the
democratic process used to develop it, and it probably will ke
acceptable to the political, economic, financial, legal and
industrial sectors as well as to the public at large.
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Implementation of the program will probably not take place quickly,
especially those items not scheduled for financial support until
fiscal year 1981 which begins October 1, 1980. Statutory authority
already exists for undertaking most of the programs.

Congressional Action

Many Congressional leaders have expressed displeasure with the
Presidential proposals and impatience with the apparent lack of
planned follow through as expressed in the Domestic Policy Review
program, particularly where it deals with assistance for small
businesses and tax incentives. As a consequence, a number of
bills have been introduced in the present session of Congress
starting early in 1979, and many Congressional committee hearings
and task force studies have resulted in the accumulation of a
large volume of information from many sources relating to methods
for the enhancement of innovation. The remainder of my talk will
review briefly the more important proposed legislative thrusts.

Patent Legislation

Congress appears set to resolve the long-standing debate
on a uniform government patent policy. The primary issue
is whether title to patents resulting from government
funding is to remain with the Federal government or to be
allowed to pass to the contractor performing the research.
Bills have been introduced into both the Senate and the
House of Representatives which would allow small businesses
and nonprofit institutions to retain title to such patents.
The Senate bill has been passed by the full Senate, and
House action is awaited on the corresponding bill in that
body. Bills have also been introduced into both Houses
providing for contractor ownership of title regardless of
size or type of business. These bills await further
action.

More recently separate bills have been introduced into the
Senate proposing that a single patent appeals court be
established replacing the present use of multiple court
jurisdictions; providing for a reexamination procedure
whereby issued patents could be challenged on the pre-
sentation of newly discovered prior art; and proposing
that the Patent and Trademark Cffice be constituted as a
separate governmental agency instead of its present status
as a subunit of the Department of Commerce.

Innovation

Special task forces have been set up in both Houses of
Congress to review the whole matter of technological
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innovation with an ultimate goal of formulating suitable
legislation to enhance the process. Many hearings are
being and will be held by these task forces and by
subcommittess of Congressional committees studying draft
bills before definitive legislation emerges, and this will
take much time. Meanwhile, a number of bills of relatively
narrow scope already introduced in both Houses are at
various stages of the legislative process.

One of these is a bill passed by the House designed to
stimulate innovations in the materials area. A counterpart
bill has not yet been introduced into the Senate.

Another bill introcduced into both the Senate and House
proposes the establishment of an Office of Industrial
Technology within the Department of Commerce, and, as
complementary and satellite offices, jointly funded centers
for industrial technology at universities around the
country.

The House is also considering draft legislation which would
create a National Technology Foundation to promote
technology for national welfare and coordinate governmental
activities in the area. A Senate committee is also con-
sidering draft legislation which would provide that each
federal laboratory with a budget in excess of ¢50 million
would establish a technology utilization laboratory.

Energx

Both Senate and House have passed basic synthetic fuels
bills which are currently being considered in conference
between representatives from both Houses, and a number of
subsidiary bills are also under consideration. The final
bill or bills to emerge will probably include the setting
up of an overall authority to coordinate efforts and
allocate resources to develop innovations in the energy
area, including solar, tidal, geothermal and wind power
energy sources. Low interest loans, outright grants and
tax incentive programs will also be included. A companion
bill setting up an Energy Mobilization Board is also
likely to see final Congressional action shortly.

Taxes

Major tax legislation directed towards enhancing the
climate for technolegical innovation has not been
considered in detail yet by this session of Congress, but
2 number of proposals having specific objectives are being
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studied by several House committees, where tax legislation
originates, prior to drafting formal bills for legislative
consideration. These proposals include, among other ideas,
rolling back taxes on businesses and reducing individual
income tax rates, both of which would be expected to
increase the availability of venture capital. A more
specific proposal under consideration involves tax credits
and deductions to companies that contract with univer-
sities to sponsor basic research. Another proposal which
has been embodied in a formal bill provides for a faster
write-off procedure for plant and equipment depreciation
than is allowed under the currently used useful-life
concept.

Requlatory Procedures

Legislative action to alleviate the effects of unduly
restrictive governmental regulations in both the
environmental and health area is complex and fluid.
Predictions about passage of any legislation would be
meaningless at this time. However, the general tenor
of the studies and reviews currently underway is to try
to find acceptable ways for ameliorating the more
restrictive regulations without bringing harm to the
public health or safety.

To summarize this brief presentation, it should be obvious that a
general perception is present at many policy-making levels in the
United States that a new era has dawned when old economic theories
and practices are no longer pertinent or even appropriate, when
natural and energy resources will be in short supply, and when
environmental and health problems will be entirely different from
those faced in the past. Public perception appears to be that,
to cope with societal problems in this new era, technological
innovation must be enhanced, basic scientific research must be
fostered and a greater degree of interdisciplinary cooperation
must be developed. After much discussicon, study and review of
alternatives, it appears that action is planned or is underway

on many fronts in the United States to correct perceived
deficiencies and to meet the challenges of the next decades.
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Table I

Government Support of
Basic Research

in the United States

(Dollars in Millions)

Department of Health and Human Services
(formerly Department of Health,
Education and Welfare)

National Science Foundation

National Aeronautics and Space
Administraticn

Department of Energy
Department of Defense
Department of Agrisulture
Department of the Interior
Other agencies

Totals

Source: National Science Foundation as reported in

Science and Government Report, December 15,

Proposed Budget for 1981 - Chemical and Engineering

Proposed

Budget
1969 19792 1981
$ 371 $ 982 $1,840
248 755 952
380 520 581
285 468 593
277 = 3 8 523
107 267 324
55 168 78
58 106 182
$1,779 §3,637 85,073

1979

News, 4 February 1980
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Table II

Expenditures on
Research and Development

Total Government
Government only plus Industry

(Dollars in Billions) Percent of Gross
National Product

1967 1975 1967 1975
France $ 2.0 $3.:7 . | 1.8
Japan 1.1 5.3 1.5 1.9
United Kingdom 1.2 2:7 2:3 21
United States 15,1 20,9 249 243
West Germany 2.1 6.5 2.0 2.4

Source: National Science Foundation Science Indicators 1978
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Table III

Types of University - Industry Relationships

Undirected Contributions by Industry

Gifts, monetary and physical equipment, for departments,
centers or laboratories
Fellowships for graduate student stipends

Procurement of Services

By university: prototypes, testing; on-the-job training
for students; advisors and consultants

By industry: education of employees; contract research;
consulting services

Industrial Associates: multicompany access to university
resources for fee

Cooperative Research

Specific projects of mutual interest: usually basic, non-
proprietary research with no exchange of funds

General programs: single company support of portion of
programs of special interest to the company;
variable amount of personnel interaction

Consortia: multicompany support of basic and applied
research on generic problem; special reports, briefings,
frequent access to facilities and personnel

Research Partnerships

Long~-term research program in areas of mutual interest and
significance; contractual arrangements; substantive
contributions by both parties

Source: Adapted from a paper entitled "Research and Innovation:
The Role of University-Industry Research Partnerships"
by Denis J. Prager and Gilbert S. Omenn, Office of
Science and Technology Policy
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Table 1V

Congressional Recent Actions

Identification of Bills
as Introduced into the
96th Congress

S. 414
H.R, 2412
S, 1215
H.R: 5715
S. 1477
S. 1679
H,R, 5075
S. 2079
H.R. 2743
S. 1250
H.R. 4672
SI 932
H.R. 5726
H.R. 605
H.R. 4471
H.R. 5187
H.R, 5882
S. 1308

No Major Formal
Bills Introcduced
Yet

Many Bills Directed
to Specific Techno-
logical areas

Major Purposes of Bills

Uniform government patent policy for small
businesses and universities

Contractor ownership of title to patents
from federally funded research

Single patent appeals court

Reexamination of issued patents

Patent and Trademark Office to have
separate agency status

Stimulation of innovations in the materials
area

Establishment of Office of Industrial
Technology and jointly funded centers for
technology at universities

Expedite research and development of
synthetic fuels and other non-conventional
energy sources

Establishes an Energy Mobilization Board

Tax relief tied into research and develop-
ment expenditures; loosening up venture
capital; increasing funding of basic
research by industry

Amelioration of restrictive requlations

consistent with high standards of
protection of public health and safety
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EMPLOYEE INVENTOR REMUNERATION

by Dr.W. Hauf
Patentstelle fiir die deutsche Forschung (FhG)

I. The aim of this contribution here cannot be a lecture on
the complex matter of the right on employees' inventions
and the practice of their compensation in an international

scope.

After giving you a rough survey of the existing legislation
in some other countries in Table I, I would like to set forth
the basic features of the German Law on Employees' Inventions

and leave the consideration of some examples to the discussion.

Table_1: Service Invention and its Compensation. -
Legislation concerning Employees' Right on Inventions.

Austria: Since 1897, modified in 1925 (included in
the Patent Law).

Belgium: Individual contracts between employer and
employees.

Denmark: Law on Employees' Inventions since 1955,

France: Individual contracts between employer and

employees; partly special regulations for
civil servants.

Section 68 (co-propriété) in the patent law
since 1968; replaced by Law on Employee In-
ventions since 1979 (4th Sept.).

Federal Republic - Regulations in chemical industry
of Germany: of 1920. Law on Employees' Inventions
since 1956.

Ttaly: Since 1939, included in the Patent Law.

Netherlands:Since 1910, included in the Patent Law.

Sweden: Law on Employees' Inventions since 1949.

linited Jurisdiction on the basis of the Civil TLaw;

Kingdom: since 100 years; Section 56 of the Patent Law.

China: Decrees of 1963 on compensation of employee
inventors.

Japan: Since 1903; Section 35 of Patent Law (1959);

directions for compensation of inventions
made by civil servants.

Ui S By Individual contracts between employer and
employees; preparation of legislation ("Moss
Bill" since 1970) .

USSR: General regulations; decrees of 1973 and 1978;
(certificate of authorship).
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First I would like to draw your attention to the fact

that the Law on Employees' Inventions of the Federal
Republic of Germany of July 25, 1957 with minor modifi-
cations is published in English in the monthly review
"Industrial Property" 1972, page 226 (and following pages) .,
in French in "La Propriété Industrielle", page 236. In
connection with this law you will find the Directives

on the Compensation to be Paid for Employees' Inventions
Made in Private Employment of July 20, 1959, also in
English.

In the same review of 1972 on page 249, in French page 259
(and following pages) a report of the former chairman

of the German Arbitration Board, Dr. Schade, is published,
entitled: "Employees' Inventions, Law and Practice in the

Federal Republic of Germany".

In spite of its shortness, this study gives a good survey
on the problems arising from the German law and from

the directives mentioned above and certain indications

to solutions as far as they are possible in so concise an
articles.

Contrarv tomost regulations in other countries, the
German law starts from the principle that, according to
Section 3 of the German Patent Law, an invention first belongs

to the inventor.

If this invention is a so-called service invention, the
employer has the right to claim this service invention.

By the claim,which is made in a written statement addressed
to the employee, the right to the invention passes to the
employer. The claim is a unilateral declaration taking
effect when received. We call it an "unlimited claim".

The law provides also for a "limited claim". In this case
the employer gets only a non-exclusive license.
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The German law defines a service invention as follows:

Service inventions are inventions made during
the term of employment which either resulted
from the employee's obligations in the private
enterprise or in the public authority or are
essentially based upon the experience or
activities of the enterprise or the public
authority.

An invention is not only considered a service invention,
if its subject matter belongs to the tasks of the employee
but also if it belongs to the area of responsibility
which is assigned to him by the enterprise. Concerning
this fact, it can be laid down as a principle that the
greater the area of responsibility, the higher the
position of the employee within the hierarchy of the

enterprise.

Referring to the German law, the original right of the
employee is changed by the claim of the employer into

a right to a fair share; all service inventions are to
be compensated on principle and not only those with

an "outstanding benefit", as it is the case e.g. in the

new British law.

The consequence is that a German employer has to compen-
sate on principle more inventions than employers in

other countries.

The German employer has to file immediately a domestic
application for a patent or a utility model basegd on
that invention, unless he sets the inventions free or
the employee agrees that no application is to be filed

or the service invention is not to be disclosed.
If an employer intends to stop prosecuting an industrial

property application for a service invention or to give
up an issued grant or registration before he has fully
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met the demand of his employee for a reasonable compensa-
tion, he has to inform his employee accordingly and, at
the employee's request and expense, must assign the rights
to him. Full compensation has only been paid, if a lump

sum has been given.

The last mentioned provision is to enable the employee
to exploit the invention, if his employer is no more
interested in it. In the meantime, however, this provision
has become a bond for those enterprises which use their
patents extensively in domestic or even international
exchange contracts. If the other contracting party does
not explicitly agree to the surrender of the patent and
to the possibility of an assignment to the inventor, the
employer cannot surrender such patents or applications,
unless he satisfies the inventor. Particularly worthless
patents, which by their subject matter belong to such an
overall contract, cause considerable difficulties, which

could not be solved in a way suitable for all cases.

The protection of the employed inventor granted by the
German law is very extensive, because every agreement,

made before the notification of the invention, is considered
to be ineffective, if it is to the detriment of the employee,
and an agreement made after the notification is ineffective
too, if it is manifestly inequitable (Sections 22 and 23

of the German law). But this inequityhas to be invoked
within six months following the term termination of the

employment contract.

In assessing compensation, due consideration must in particular

be given to the commercial applicability of the service
invention, the duties and position of the employee in the
enterprise, and the enterprise 's contribution to the in-

vention (Section 9 of the German law).
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7. According to the German law, in all disputes between
employer and employee as a result of this law, the
Arbitration Board is the first body to be approached.
Such an appeal is not necessary if the employee has
left the employex'senterprise. Otherwise the courts
having jurisdiction in patent litigation (according to
Section 51 of the Patent Law) are competent, and not

the Labour Courts.

8. One provision of the German law which was considered
to be very effective during the legislation proceedings
was not so in practice, This is the "limited claim",
subject matter of Sections 7, subs. 2, and 10 of the
German law. It is very seldom used in industrial

economy but sometimes in public authority.

The reason is that, after having stated such a claim,

the employer, in dealing with his employee, may not
contest the inventions' eligibility at the time of
claiming industrial property protection, unless a decision
to this effect has been rendered by the Patent Office

or a Court of Law.

This risk is normally too high for the employer, even
though Sect. 10 provides that the claim for compensatipn
does not arise before the beginning of the exploitation

by the employer.

This is an exception from the principle of monopoly, the
principle of the German law. As the employee is not ob-
liged to file an application for a patent or a utility
model, no protection may be obtained and nevertheless

the employer has to pay compensation.
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However, two decisions of the German Supreme Federal
Court with the key-words "Cromegal" and "Gleichrichter"
(i.e. rectifier) were caused by this provision. In analogy
to this provision, the Court decided that also in the
cases of unlimited claims a temporary compensation is

to be paid as soon as the employer has claimed the
inventicn and exploits it. Its amount depends on the
probability of whether the patent will be issued or

not. The compensation paid cannot be reclaimed even

if no patent is issued. Even if a patent application

has been finally refused, the employer has to pay a
temporary compensation, if he has used the subject matter
of the invention prior to the refusal. That is the
essence of the decision "Gleichrichter". These decisions
are strongly critized in Germany. However, the Federal
Court is not inclined to change its interpretation

of the law.

III. Section 9 of the German law givesonly a few clues for
the evaluation of the compensation. Foxr that reason
the Federal Minister of Labour has issued directives
"according to Section 11" for assessing compensation.
These directives consist of 43 single recommendations.
They are not mandatory. Nevertheless, the German
directives are used by the employers, employees, the
Arbitration Board and the Courts and they are only

modified or disregarded in exceptional cases.

They can be divided into three main parts, i.e.:
1) the ascertainment of the "invention value",
2) the finding out of the "participation factor",

3) calculating the compensation payment.
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The German directives consider the "invention value" to
be the amount which an independent inventor would
receive for the sale or use of a similar free (non-
service) invention. This may be current royalties or

a lump sum.

The inventions can be issued as a patent or be registered
as a utility model, according to Section 2. The wvalue

of a utility model is normally considered ta be lower
than that of a patent. But there are exceptions, for
instance the branches dealing with swiftly moving goods,

like toys.

First of all we distinguish internal and external use of
a service invention. External use can be the issuance
of a license or a sale. Another special use to which
service inventions may be put consists in "blocking
patents".

Finally, unexploited inventions are to be regarded.

Internal use, i.e. inventions worked in the enterprise

is the most frequent exploitation. The directives propose

three methods to ascertain the invention value:

- "license analogy";

- Establishing by reference to the
measurable benefit to the enterprise;

- Estimation.

It depends on the individual case, which method is to be
preferred. Lincense analogy and establishment of the value
by reference to measurable benefit are considered to be
equivalent. Estimation should only be used if the two

other methods cannot be applied.
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However, it will be considered that such contracts
concern not only inventions but also necessary know-how,
and in several cases the know-how can be more impOrtant
and more valuable than the invention itself.

If such contracts exist at all and are known, it is
therefore only more or less possible to copy such license
factors. It is evident that even if using the license

analogy, several factors are often to be estimated.

Another important factor is the so-called "unit of

reference". Nowadays it is quite seldom that an invention

concerns an absolutely novel machine. Generally inventions

only improve existing products or processes.

So the question is, whether the whole machine or only

the newly developed part of it is to be considered as the

unit of reference. If it cannot be found out what is common

usage in economy in regard to that question, it is of im-
portance - following a decision of the Federal Supreme Court -
whether the entire device is strongly influenced by the
invention or not. That means for example whether the essential
functions of the entire device are considerably improved

or whether a new type of machine results from the invention

that can be used for implementing new functions.

In the case of an extremely large sales volume the German
directives provide the possibility of reducing the royalty
rate. Such large sales volumes do not have to result only

from the invention but also depend on the reputation of the
enterprise, on the amount of investments and on advertise-
ment. Even in contracts with independent inventors or between

enterprises such reductions are frequent in several branches.
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obtains through his employment knowledge of the short-

comings or needs.

Furthermore, the employed inventor can often use activi-
ties or knowledge of the enterprise, and often the
employer aids the inventor by providing technical
assistance. Finally, an employed inventor draws a salary
whether he makes inventions or not and he can make his

inventions during the working hours.

The German directives use a rating system according to

three points of view. These are:

a) posing the problem;
b) solving the problem; and
c) duties and position of the employee

in the enterprise.

For each of the first two points of wview there is a range
of six points. To estimate the position of the employee,
there is a range of eight points. An unskilled worker

for instance obtains 8 points. An engineer in development
work 4 points, and the technical director of larger
companies one point. If a problem was posed to an engineer
employed in development work, he gets 2 points, if he

finds the solution with the aid of his professional approach
to the problem, but the solution found is not Based on the
activity or knowledge of the enterprise and he did not

use any technical assistance provided by the employer,

he will get 4 points. He will get another 4 points for

his position in the enterprise. The total sum amounts to
10 points. This is equal to a participation factor of 21%,
following the Table in number 37 of the German directives.
Perhaps there is some scepticism with regard to this
system. But it has proved applicable, even if the opinions
of the parties concerned differ rather frequently in the

evaluation of the participation factor. In most casesthis
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factor lies between 15 and 21% of the amount which would

be paid to an independent inventor.

According to Sections 28 to 36-of the German Law on

Employees' Inventions an Arbitration Board is established

within the Patent Office, to which petition may be made
at any time in all disputes between employer and employee
arising as a result of this law. Proceedings before the
Arbitration Board shall require no fees nor payment of

costs.

The final section of this survey deals with selected
examples taken from the practice of contract research

within our Fraunhofer institutes.

1st_Case:

A medium-sized enterprise has given an order to develop

a prototype for diversifying its product line. This case

is clear regarding the compensation of the employee invent-
ors. However, some difficulties are arising since the
employee inventors belong to both the contractor' firm

as well as to our Fraunhofer institute harndling the

contract research in this case.

2nd_Case:

A medium-sized firm has ordered a research work to develop
medical devices. In due course an invention of far-reaching
and fundamental importance is made. According to the
research contract, the rightpto this invention belongs
formally to the contracting firm. The problem is to avoid
blocking off the scientific activities of the Fraunhofer
institute in this field in giving away the whole right

and to ensure an adequate compensation for oﬁr employee

inventor.
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Recent Trends in Export and Import of Technology in Japan

Research Development
Corporation of Japan

1. Features of Japan's export and import of technology

Japan has actively introduced technology from advanced coun-
tries since the World War II but also made further improve-
ments and development of technology by effectively digesting
and absorbing it to her benefit until she caught up with the
advanced countries in many fields of science and technology.
The result was that her import of technology far exceeded the
export of technology in dollar volume. In the 1970s, however,
there were slow changes in the import of technology.

The first was the decrease in the import of innovative tech-
nology on one hand and the increase in the technology related
to consumer products such as electric home appliances, dress,
design and the like and to industrial pollution on the other.
The second was that; until recently Japan's trade of technol-
ogy has been in great deficit, but as for newly concluded
license agreements reported in 1978, the import of technology
was 181 million dollars as against 223 million dollars of
export, and the imbalance between the export and import of

technology is being gradually corrected.

Figure 1 shows the trend of Japan's export and import of tech-
nology since 1965. It reveals that the export of technology
has been on the increase every year, while the import of
technology was stagnant for three years from 1973 to 1975.
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Table 1 shows the technology trade of major countries.

In the export of technology, the U.S.A. ranks the first,
followed by France, U.K., Federal Republic of Germany (F.R.G.)
and Japan in this order. In the import of technology, Japan
is ahead of others, followed by France, F.R.G. and U.S.A.

Of these countries, Japan and F.R.G. are countries whose

balance of technology trade is in deficit.

Figure 2 shows the trend of Japan's import of technology in
terms of the number of license agreements concluded. It is
noted that Japan's import of technology increased in 1965 to
1973 and decreased once, followed by another increase in the

last few years.

Regulations on import of technology

License agreements for import of technology can be classified
into two categories for administrative purpose; agreements
whose contract term or payment term exceeds one year and the
other agreements. License agreements for import of technol-
ogy were, as a rule, subject to examination by government
authorities on a case-ky-case basis either for permit or ap-
proval, based on the "Law concerning Foreign Investment"
(enacted in 1950) for the former category or the "Fofeign
Exchange and Foreign Trade Control Law" (enacted in 1949) for
the latter. These regulations were applied from the stand-
point that the securing of foreign currencies and the re-
construction of the main industries were matters of urgency
to the nation. However, this screening system was not nec-
essarily intended mainly to restrict license agreements with
foreign companies. For examle, severe restrictions were not
imposed on introducing foreign technology that would contrib-
ute to saving or acquring foreign currencies or to the devel-
opment of domestic key industries.
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3. Regulations on export of technology

Unlike the import of technology, export of technology requires
no permission from the government, except in such cases as
designated by the Minister in charge or, for example, when

a cross-license agreement is to be concluded with a foreign
company, but it is required to notify government authorities
of the contract concluded. A company that exports technology
receives preferential treatment in tax and is allowed to write
off 28% of receipts, that accrue from technology export, out
of the corporation's income as a loss, provided that it is up

to 40% of the total income in that fiscal year.

4. Trade of Technology in 1978

Now, let us review the aspects of Japan's technology trade

in 1978.

Table 2 shows the technology trade as broken down into major
industries. 0f the manufacturing industries, chemical in-
dustry, electric machinery industry, and transportation ma-
chinery industry are most active in the technology trade.
Many industries import more than they export, but the steel
industry exports more than it imports.

Table 3 shows the technology trade as broken down into coun-
tries, in which it is noted that more of Japan's technology
is exported to Asia, particularly to China. Countries from
which technology is introduced into Japan include U.S.A. and
major European countries. The ratios between the technology
import from and export to.U.S.A., U.K., France and F.R.G. are
9.4, 7.1, 7.1, 12.3 respectively. These ratios are decreas-

ing year by year.

5. Features of import of technology
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As the postwar economy was making progress, however, there
came up demands to liberalize Japan's trade with foreign
countries, and these regulations have been gradually eased
since 1968. More specifically, in the first step taken in
1968, procedures for introducing foreign technology were
simplified, except for seven categories of aircraft, weapons,
gunpowder, nuclear power, space, electronic computers and
petrochemical industry. Since 1972 overall liberalization
of trade has been carried out, though with deferment periods
for some items. To summarize the process of such liberal-
ization;

(1) License agreements on technlogy related to aircraft,
weapons, gunpowder, nuclear power, and space technology
are to be automatically approved unless otherwise in-
structed by the Minister in charge.

(2) License agreements on technology related to petrochemistry
are liberalized except for the technologv for producinag
its derived products. Further, technology for producing
the derived products 1is liberalized in 1973.

(3) License agreements on technology related to the electronic
computer are classified according to the amount of royalty
to be paid. License agreements on the software technol-
ogy, except for those involving more than 50,000 dollars
payment, and hardware technology, except for those in-
volving more than 100,000 dollars payment, are liberal-
ized. Further, these exceptional license agreements
are liberalized in 1974.

As a result of these actions, Japan, the only country in the
OECD that reserved the liberalization, withdrew the reser-
vation entirely, and all license agreements for import of
technology were liberalized. Furthermore, administrative

procedures related to license introduction have been simpli-
fied since 1978.
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The following is a brief summary of the aspects of Japan's

technology import;

(1) Payment conditions

Of the 1755 license agreements concluded in 1978 whose
contract term or payment term exceeds one year, payment
is made in 1633 agreements (95%), while it is free in 92
agreements (5%). Of the 1633 cases in which payment is
made, 1426 agreements (87%) set forth running royalties.
Table 4 shows its breakdown. It is noted here that as
compared with 1967, the number of cases in which the
royalty is less than 5% has decreased, while cases in
which the royalty is between 5% and 8% and the number of
cases in which it is more than 8% has increased, showing

that the payment conditions are becoming severer.

(2) Term of contract
Table 5 shows the term of contract of 1755 agreements
concluded in 1978 whose contract term or payment term
exceeds one year.
It is noted that the number of cases whose contract term
is less than five vears is increasing as compared in 1969
and the contract term is becoming shorter.

(3) Cross-license agreement

Figure 3 shows the trend of cross license agreements, which

are also gradually increasing.

(4) Commercialization of introduced technology
Table 6 shows the classification of commercialization of

introduced technology in foreign countries in 1955 license

agreements concluded in 1978 whose contract term or pay-

ment term exceeds one year. In 1148 agreements or 68 per

cent, the technology had already been commercialized in
foreign countries, and in 488 agreements or 28 per cent,
it had not been commercialized. As broken down into
fields of technology, more technologies are not commer-
cialized in miscellaneous fields than others.
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(5) Fields of introduced technology
Table 7 shows the trend of introduced technology as bro-
ken down into fields of technology in license agreements
concluded in 1978 and 1967 whose contract term or payment
term exceeds one year. It is noted that the ratio of
the chemical industry, referred to as a research inten-
sive industry, is on the decrease while the ratio of
miscellaneous fields including dress, design and sundry
goods are on the increase.
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Table 1 Technology trade of major countries

(in million dollars)

country year export(A) import(B) (A)/(B)
Japan 1978 275 1,241 0.22
U.S.A. 1977 4,718 446 10.57
U.K. 1975 493 484 1.02
F.R.G. 1977 335 816 - 0.41
France 1977 | 1,776 1,239 1.43

(source: Science & Technology Agency)
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Table 2 Technology trade as broken down into fileds of industry (1978)

(in_million_dollars)

Export Import
Agriculture & Marine 1 0.5
Mining f 1 3
Construction | 133 15 E
Manufacturing 445 894 %
Chemical 177 133 |
Ceramics 20 31
Iron & Steel 83 35
Machinery 18 105
Electrical Machinery 58 224
Transportation Machinery 89 199
Precision Machinery 5 19
Foodstuff 8 52

(source: Statistics Bureau)

Table 3 Technology trade as broken down into countries (1978)

_{in_million dollars)

93

‘ Export Import
Asia 182 X
R.0.K. 36 X
China 68 X
| West Asia 60 X
l Iran 35 -
North America 80 595
U.S.A. 62 585
South America 45 X
Brazil 34 .
Europe 89 315
U.K. 10 71
Switzerland 2 59
F.R.G. 8 98
France 5 30
Africa 114 X
Oceania 9 1
(source: Statistics Bureau)



Table 4 Changes in running royalty

year less than 5% | 5% - 8% | more than 8% | others i Total

1967 56.3% 17.0% 1.8% 24.9% 100%

454
agreements

1978 36.3% 26.9% 7.2% 29.6% 100%

1,426
agreements

(source: Science & Technology Agency)

note: "chers" means agreements in which running royalty is not
indicated in per cent, e.g. "dollars/pc, mark/m3, etc.

Table 5 Changes in contract term

} .

year ;e;:a::an 5-10 years {10-15 years ?gtyliiz thanisthers | Total

1969 16.4% 32.8% 24.9% 6.1% 19.8%| 100%
1,154
agreements

1978 32.6% 27.0% 15.5% 5.4% 19,5%| 100%
1,755
agreements

(source: Science & Technology Agency)
note: "Others" means agreements in which the upper 1imit of the term is

not set forth or the term is indicated, for example, within the
effective period of the patent.
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Table 6 Commercialization of introduced technology in foreign countries

Chemistry | Metal | Machinery | Electricity | Others | Total
commercialized 154 53 439 221 281 | 1,148
not commercialized 46 15 103 73 251 488
not known 17 4 55 11 32 119
Total 217 72 597 305 564 | 1,755

(source: Science & Technology Agency)

note: "not commercialized" means the technology which had not been
commercialized by foreign companies.

Table 7 Trend of introduced technology as broken down into fields of

technology
Chemistry | Metal | Machinery | Electricity | Others
1967 29.8% 5.4% 34.1% 17.3% 13.3%
1978 12.4% 4.1% 34.0% 17.4% 32.1%

(source: Science & Technology Agency)
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THE CDTI, A NEW EXPERIENCE IN SPAIN

by J. Luengo Vallejo
CDTI

In first place and due to the fact that Spain is beeing represen-
ted in this NRDO Lecture as first time, I would like to greet very specially
all of you as well as the Organizations that you represent. With some of
them we have already had very good contacts.

In second place, I would specially ask from you to excuse my En-
glish language. It seems to me similar to the Latin language. A dead idiom
as I murdered it every time i speak it.

In third place and as 1 only dispose of 30 minutes if I intent
to read the bulky paper that ] send several months aco to Dr. Krause I sus-
pect that I would not finish it.

As it has bezen distributed between the Audience, and with the per-
mission of Mr. Chairman, 1 will comment something related to some aspects of
it, that are directly related with the topics upon with our attention is drawm
in the sunmoning -methods of operation specially of younger organizations and
those ones that approach to small/medium industrial firms- trying to relate
them in between.

First of all, I shall explain you that the CDTI has been considered
by the World Bank a first experience that could become implanted in other
countries with similar or less development level that the one we could find
in Spain, if we are succesfull in our aim to develop much more technology than
we are now generating.

So as to understand best this objective I am obliged to comment
that Spain presents a "sui generis" profile that distinauishes us from many

other countries.

The incredible Spanish industrial growth of recent years began ins-
pite of a very marked lack of technology, and its favourable proaress -per-
haps too much so- was not, unfortunately, accompained by a similar phenomenon
in the development of original technologies.
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In figure 1 are represented some statistical series.

On one hand the Gross Industrial Product (the third column) has
grown up to a rate of the 18% accumulative, what indicates that the indus-
trial growth has been very strong, approaching us to the developed countries.
In other hand the payments for technology had grown, aswell, up to a rate
of the 11.4%, multiplying itself 3 times in the last ten years.

Although our technology export (column two) has multiplied itself
8 times in the last 10 years, the initial base was so low that our technolo-
gical balance has increased without interruption its deficit.

That means, finally that we are a developed country if we look
at our industry and a developing country if our technology is considered.

As many of you know, the increase of the Spanish industry has ta-
ken place substantially during the last 15 years. Due to this fact the equip-
ment is rather modern, what has produced that the manufacturing technology
as well as the process one had been able to arise a good level.

However, the necessity of offering to the market new products and
more sophisticated ones that the spanish citizen scour, as a consumer, in much
less time than the european citizen, the way of the radio, the washing machine,
television set, the car, the best services, etc., made his appeal to an in-
creasing importation of new creating ideas, under the form of licences so as
to manufacture products and, of course, obliging us to import the necessary
technology.

In the other side, the compositon of the spanish industrial sector
presents a distribution like to one represented in Figure 2.

The highest percentage of employment(37%) is given by only a 4%
of the total companies, followed inmediately of the 32% of the employment
inside the 31% of companies.

Explaining it a little bit, we have nearly 200.000 industrial
companies and, of those, 60.000 have a staff composed between 5 to 50 persons,
and 120.000 with less that 5 persons.
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that Small

Well, it is a well known fact, as Mr. Grunau said this morning,

and Middle sized industries:

provide the largest number of jobs

produce the largest number of innovations

have a cost per person dedicated to R&D wich is less than in
large industries, and finally that

- are younger and in general terms more agressive than big in-

dustries.

Therefore, they offer opportunities of which advantage should be
taken, but they also need to receive special attention in order to achieve

their true value. CDTI intends to develop, in cooperation with the Institute
of Small and Medium sized industries -which is another Organism belonging to

our Ministry- a program:

. to promote creativity in these industries through special eco-

nomic stimulation of new ideas.

. to facilitate access to improved information on updated tech-

nologies.

by urging that use be made of the possibilities of support offe-
red by the existing national scientific and investigation commu-
nity, and in particular, that which can be considered to be near
at hand, to where these industries are located.

. throughpriority and emergency processing of their proposals.

5. with help in their search of industrial financing -through the

Banco de Credito Industrial- (an official bank for financing
fixed assets) or some Venture Capital companies, as SEFINNGVA
brother company of the French SOFINNOVA.

Another phenomenon that takes place, rather accused in my coun-
try, is that, among the small and middle sized industries there are those

normally limited to very small geographical areas, which due to local or
family traditions have maintained a very specific status. This is particulary

true for the following industries:

Metal working machinery

Toy industry
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Show Industry

Etcetera

or other such as:

Ceramic Industry

0live oil industry

Cement Industry

Etcetera

which are subjected to peculiar circumstances. We call them desagregate sec-

tors because

for instance the first oroup of industries:

are not suitable -for various reasons- for contracting or mer-
ging with other firms.

have got advanced technologies, already mature, althoug their
products are subject to deep and rapid changes which depend on
external sources (introduction of Electronics, strong increase
in salary costs, etcetera)

they export a considerable part of their production, although
the competitive position is in serious danger because the im-
porting countries can suddenly stop doinag so, upon developing
their own products or they may begin to lose markets in favour
of another countries whose products become cheaper due to lower
wage scales.

this industries need a strong push -which they are incapable of
doing on their own to get access to more modern and sophistica-
ted products wich are at present manufactured by countries more
industrialized than we are.

The second group of industries needs to improve and to tecnify

its production systems in order to:

obtaing higher productivity
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- solve some of the problems specific to the sector, as the
obtention of the olive o0il, contamination, etcetera).

- perferct processes which provide additional energy economy
as ceramic, cement).

- eteetera.

The type of activities which are needed are, in the first place,
an analysis of the situation of the sector under study which will permit the
adoption of a wide variety of solutions.

I can indicate you as an example two cases:

The first one is refered to the sector that manufactures tiles.
It is composed by no less than 150 companies, in general of a familiar ori-
gin and of not very big dimensions. They are located, almost most of them,

in the Spanish area of Levante, near to Valencia in the Mediterranean sea.

) The annual value of sales is near to 400 hundred million dolars,
of which the 25% is exported.

A1l the manufacturing technology comes from Italy where the sec-
tor multiplies by four the amount of Spanish business and duplicates the
exportations.

Well, what's happening?

Inside the production cost of a tile, nearly a 40% belongs to
energy costs and almost a 30% belongs to labor output.

If they want to be competitive it is needed to waste less energy

and increase the output per person.

This requieres an urgente restate of the production technology and
specially of the drying heater, owens of bakina and enamelling.

So we bequn to work but not only against the technolggical problem
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but to create a system that could function and that could permit, if the
case arised, that the oid equipments that devorate energy inside the fami-
liar industries could be replaced by the new ones, frugal and austere in
KW.

In this way we promoted the constitution of a system similar to
the one represenied in Figure 3.

We obtained the creation of a CORPORATION -we call them INNOVA-
TION COMPANIES- of a million dolar with 1/3 of participation in its capital
of the own manufacturers. The other third was subscribed by the IMPI -Ins-
titution for the Medium and Small Industry- and the rested third was provi-
ded by the REGIONAL SAVINGS BANKS.

This CORPORATION has been the interlocutor of the CDTI and to
which the CDTI is proportionating specific economic contributions, so as to
accomplish the prototipesof all the equipments that seem interesting to
innovate.

I forgot to say that in the part of the manufacturers a Technigal
Commision was created -4 members were elected in between the technicians of
its factories of the most high profesional level-. They actuate as advisers
of the Engineering Campany that was selected so as to develop the first two
projects.

In the same way, in between the manufacturers, it is put in dis-
position of the project and suitable for all the testings, experiences, etce-
tera, a complete line of tile manufacturing.

The Savings Banks have taken the responsability of financing the
manufactureres the buying of the equipments, in base of a cooperative auaran-

tee.

TECERSA -Ceramic Technologies Company- has been followed by another
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CORPORATION, a Brother Cumpany. I am refering this time to TECNOJUSA (jugue-

te in Spanish means toy)

The toy industry is faced also with the necessity of introducing

new technologies in its product conception.

Electronics are at presente a basic part of the toy industry in
developed countries and due to the traditional and "familiar origin" of the
spanish toy industry sector, it makes essential the fact of proportioning
them a type of impulse, comming from the outside, that could permit to all
the group of manufacturers to adopt and apropriate the precise electronic

technology for:

a. incorporate, inside the traditional toy, the electronic sets
in ccmpetitive conditions. As an example, receiver-emiter, for

remote control, etcetera.

b. try to create, taking as a base the chip of an integrated cir-
cuit or a microprocessor, a new line of toys and enterteinments
or, such things, that complete a line of products and commercial
distribution that has been very agressive in its exportation.

Another type of activity that I think that must be taken into a
special consideration, not for the interest that could have for the developed
countries, but for that one that could present to the developing countries, is
the one refered to the buyings of the 0fficial Organisms.

CDTI is systematically proceeding to establish contact with all
the "large buyers of technology" in our country.

What we are doing is to establish an interaction triangle which
will result in the development of a prototipe and the manufacture of a first

series.,
Essentially the Buyer Organizations:

- defines certain necessities
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- schedules a minimum purchase of equipnent

- establishes the specifications

- controls costs

- contracts and, if necessary, accepts and endorses the prototype

- acquires a pre-series which allows amortization of development
costs

The Firm(s):

- develops(s) the project

- contribute(s) their (its) know-how

- create(s) competitive technology

- acquire(s) or consolidate(s) new markets

- create(s) or guarantee(s) cmployment

- is reseased from foreign ties and provide(s) for its exploi-
tation

- improve(s) technological balance

The operation if effected through a Cooperation Agreement Buyer
Organization-CDTI wunder which CDTI assumes specific economic risks and the

buyer certain obligations.

Once the Agreement has been established, the cycle is closed through
a Supply Contract between the Buyer Organization and the Firm(s), and a
Collaboration Agreement between CDTI and the Firm(s).

As an example of this we find out the bigest operation developed
by CDTI up to date with RENFE.

Once the first contacts with RENFE were established, it was de-
cided that one of the most urgent necessities of Spanish railway traffic for
the 1980's would be specially desianed rolling stock for commuter services.

It should be emphasized here that railway construction in Spain
is very highly developed and even some important exporting has been done.
However, except to a very limited degree, there are no original designs. Near-
ly all that is produced is based on foreign technology.
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From an economic standpoint the international market price if a commuter
train is estimated at 2 million dolars and the develcpmoent cost of the
prototype in 10 million dolars. The diference (8 milliun dolars) is to be
absorbed 50/50 by CDTI and the firms, while RENFE has agreed to purchase
the prototipe (as long as ti meets all specifications) at the international

market price.

RENFE has also agreed to buy 80 more trains and can opt to buy
an additional 20.

The project is estimated to last 36 months.

It should be noted that 5 companies are participating. Among
them the 2 multinationals are obliged to carry out all phases of the de-
velopment in Spain and that no type of royalty is to be paid to foreign

sources under any conditions.

This project is the begining of a series of collaborations forseen
between RENFE and CDTI and in the future will be extended to other types of
equipment and materials and will allow the development of original technical

solutions adapted to national railway equipment needs.

Right, I think that with the reading of the document that we sent
that is an historical-philosophical synthesis of the CDTI, and with this
comments that I have just done, you could be able to understand best which is

o ur work.

As a personnal comment, I would like to include that we consider
inside the CDTI, as very satisfactory, the way the events are taking place.
Throughout and anonymous poll in between the companies with whom we have had
contacts, we have detected a favourable vision towards our measures, that
we try it to have the biggest entrepreneurial spirit.

Me myself I have worked inside the private company until May 1978
month in which the CDTI was created.

I would like to take advantage of this situation and put at the
disposal of all of you the CDTI and myselfe. Thank you very much.
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THE CDTI, A NEW EXPERIENCE IN SPAIN

NEW STRATEGIES
FOR
TECHNOLOGICAL DEVELOPMENT IN SPAIN (Submitted Paper)

I. In May 1978 the Technological Industrial Development Center of the
Ministry of Industry and Energy began operations. If it were necessary
to find reasons to justify its creation, we think that those which are listed
below, and which contain the basic motivations, deserve to be known, even
if only in this very brief form, since they also serve as the basis for a
better understanding of the attitudes and activities which CDTI holds and

plans for 1980.

1. The incredible Spanish industrial growth of recent years began inspite

of a very market lack of technology, and its favorable progress -perhaps
too much so- was not, unfortunately, accompanied by a similar phencmenon

in the development of original technologies. Therefore not only was that
technology which was needed imported, but also that which could have accrued
on its own. Such a great amount of technology was acquired that much was

not even used, although at times it permitted at least the use of familiar
sounding brand names or '"guarantees of origen" for those who were sceptical

of our own sources.

This "use and abuse'" situation together with the outflow due to its cost

in international markets made necessary an intervention by the Ministry of
Industry and Energy which, through a special Registry for technology transfer
began to become familiar with and classify the problems involved in the
technology needs of the different industrial sectors.

2. Our model of society is undergoing a great change. Undoubtedly the energy
crisis has played, plays and will continue to play a crucial part in this
change. But other factor as well, for example, the explosive growth of
Electronics —-in all its varied forms- or the continuous change in certain
social mores, are driving us to a type of industrial society in which present
day rules as to stationary employment, the length of the working day or the
giant-size concept of industrial installations are going to become complete-
1y out—moded.

Basic to all this will be a dramatic reduction of the need for work such as
we presently conceive it.

Automation and the Computer Sciences will allow us, by the end of the century
to do away in industrialized nations with from thirty to fifty percent of
the present number of industrial sector employees. Although many will find
work in the Services' industries, other will join together with those who,

due to technological under—-development, will have been unable to maintain
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their jobs in firms which will, as well, tend to disappear as a consequence
of a new phenomenon which will probably be typical of the Second Indsutrial
Revolution, and which will originate from (this is already happening), the
rhythm of technological evolution.

These same causes will mean that those who in 1920 had a work expectancy of
30 years in firms in which they entered upon completion of studies, and whose
expectancy today is from 15 to 20 years, will see this time reduced by the
year 2000 to only 10 years. A professional will normally work, therefore, in
three or four firms during his life-time and in a way which will be very
different from that which we now know.

However, we are not necessarily moving toward a "lazy'" society, but one of
adequately administered leisure. But in order that this can be achieved
without sacrificing present high living standards, we must develope new
methods: :

3. We are going to need to make an enormous joint effort to adapt, and an-
other, no less important, in order to be creative.

On our part, we will need to create and sustain a spirit of industrial in-
novation, the base and foundation of which will need to be, above all, the
technological capacity and abilities which we will develop .

4. With the establishment of the two basic fundamentals which follow:

a) One of the important factors basic to industrial strategy is,
precisely, industrial innovation, and

b) It is absolutely essentidl to stimulate that phase of the in-
novative process in which the technologies of the innovation's
end-result are generated,

the Ministry of Industry and Energy took note of the necessity of creating
an organization, called the Technological Industrial Development Center,
which would be agile, efficient and imaginative enough to face a problem
known to be complex, far-reaching and unclear.

We are not going to go into the process which led us to the definition of
the underlying philosophy of the Center's operations, but dc believe it
worthwhile to point out that our approach was completely original due to

the fact that we realized that the Spanish industrial system differed
considerably from those of other countries and that the transplanting of
experiences resulting from other social, economic and-technological contexts
different from our own, could lead us tc the gates of failure.

We also wish to point out that upon comparing a posteriori our system with
others with which we were to become familiar, we were pleased to note the
many coincederces in basic concepts.
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Therefore,

The CDTI should adopt for formation of its policy entrepeneur oriented
criteria, as much for its own procedures as for those of selection,
evaluation and final interventions in projects.

The processes of selection and evaluation of projects should place special
emphasis on the possibilities for commercial success of the innovations
proposed for possible CDTI intervention. In order that this can be determine
the project participation Requests submitted to CDTI should include estimate
which must be as exact as possible, of the product's potential market and
competition, the firm's commercial capacity, its export experience, etc.

Any and all projects for which it is known beforehand that CDTI's investment
will be irrecuperable should not be considered. Some type of procedure
which would link CDTI to the commercial success or failure of the operation
should be negotiated. This could be achieved through the development of a
contractual formula which would allow CDTI to recuperate money invested
through a royalty collected on the sales of the product, procedure or tech-
nology developed in the course of the project.

This formula would permit pursuance of two objectives:

1. At middle-term - between five and eight years — CDTI could auto-
finance itself with the income derived from its operations, to the
extent that if not totally, it could become nearly independent of
official state budgets, which are always subject to political
tensions which could have a negative effect on a long-term program
for the technological development of an industrial strategy.

2. Although CDTI could and should invest in projects whose success
would not be measurable in financial terms -national strategic
interest projects or those which have particular social benefits-
the majority of the projects in which it cooperates will be calculat
in such terms. CDTI's ability to autofinance itself could become an
objective measure of its social value.

In accordance with this, CDTI should avoid intervention in the individual
phases of an innovation process, to such a degree that if in some project
participation Request, funds are requested for a particular phases of a
product —for example, a prototype- CDTI should participate only in the
case that there is a reasonable guarantee that the proposer will be able
to obtain the additional funds necessary to complete all phases of the
project up to and including its successful commercialization.

CDTI should plan its interventions, keeping in mind that it cannot aspire
to occupy more than one particular secticn of the overall spectrum cf a
typical innovation process. Therefore, it should be certain that its acts
are in accord with these which preceed or follow in the natural seguence
of caid process.
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CDTI should use its financial capacity as '"seed capital", or better said,
always try to obtain a multiplication effect of its returns on investments.

CDTI should act in response to one of these two reasons:

1. In response to other firm's initiatives of intervention in projects.

2. By stimulation of initiatives of technological development through
the discovery and identification of necessities and opportunities
which are created by the Spanish industrial system. These initiative
should always be channeled through business firms.

II. Thus established our "house rules and regulations" we shall attempt to
analyze those situations which could come up.

Our first attempts have provided us with a wealth of material which, today,
corrected and enrichened by additional experiences with real cases with which
we have had to cope, has permitted us to compile a list of '"Recommended' CDTI
interventions:

TABLE T

CDTI ACTIVITIES AND INTERVENTIONS

1. Patent, Invention and Technology exploitation.

Evaluation.

Promotion and commercialization of Inventions, Patents and Technologies
of private origen.

Negotiation and promotion of patents originating in Ministry dependent
Investigation Centers and Institutions.

— Financing of Patent Registration.

2. Participation in market and technological forecast studies.

- Market evaluation studies.
- Analysis and selection of priority areas, products or processes.
— Middle- and long-term technological forecasts.

3. Technical, Economic and Financial participation in projects.

— Intervention in Industrial Innovation and Technological Development
Frojects with recovery of investment from sales revenue.
- Financial aid during the innovation stage of development.

4. Financing for assimilation of foreign technologies.

5. Guarantee Fund for first buvers of new technology as well as
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for demonstration purposes.

— Buyers credit.
— Insurance against use risk.
— Financing of demonstrations.

6. Opportunities promotion.

— Exploration of private or public markets for promotion of national
technologies.

- Promotion of technologies of mutual interest to a given sector (Cooperative
technologies).

- Intervention in Special Programs of strategic interest.

7. Special programs for Small and Middle-sized Industries.

8. Information and documentation services.

Of all these activities or interventions which CDTI should try to carry
out, some are already completely operational, part are about to become so and
others are considered "sub iudice" as they present reasonable doubts as to
their future due to their own nature or due to their still being considered
in the light of CDTI's legal capacity to undertake them.

It would seem necessary to include here a brief exposition so as to illustrat
the outline of activities presented in Table II, in the hopes of providing a
more complete picture of the actual material form in which these activities
have been developed in accordance with the following:

1. Patent, Invention and Technology exploitation

That which is sought is, above all, the calculation of the value of those
inventions considered to be of interest. The creativity and genius of the human
race is well known, but, unfortunately, among all the ideas which are forth-
coming, only a few are economically and socially profitable.

Thus is born, as foremost, the need to distinguish between viable ideas and
those which are not, and, in any case, to encourage the inventor. to criticize
his own invention in order to improve and perfect it, eliminating the contra-
indications which he may know, and also to familiarize him with the '"ins and
outs" of Industrial Property Rights. We have for this purpose published two
brochures entitled: "Evaluacidén de Invenciones" ("Invention Evaluation") and
"Guia del inventor" ("Inventor's Guide").

The second stage is directed toward the establishment of conditions favorable
to the inclusion of the invention in a production process, its use to improve
an existing product or to develope a new cne, any cne of which will meet with
commercial success. In order to achieve this we attempt to determine the partner
normally needed as well as to find him. We have prepared a
brochure on Capital-risk firms which are able to provide some help to inventors.

In the third stage CDTI participates through what we call the Agreement for

117



INVENTION PRESENTATION TO CDTI
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Project Cooperation which will be explained with more detail further on.

In addition, and in order to explore the opportunities which may arise
from the studies and developments carried out in State Investigation Centers,
whether or not these belong to the University system, we are working jointly
with the University-Business Firms Foundation on a project which will allow
us to establish some positive system for this purpose.

2. Participation in market and technological forecast studies.

Due to our Nation's circumstances, we feel that the markets "solicit"
technology and not vice-versa.

Therefore whether it be in response to a request from some sectorial
professional Association or due to private initiative, generally very concrete
studies are made as to the situation of specific markets and of their predict-
able evolution due to the changes in technology and incorporation of new
products so as to satisfy the demands of same.

This type of activity is usually carried out in the form of, Studies Collabor-
ation Agreements when the initiative has its origen in a business firm, although
when no one in particular has suggested the study, it is done by an engineering
or other specialized firm contracted by CDTI.

With a more indefinite and distant objective in mind, CDTI is also trying
to form an opinion as to the future situation of emerging technologies, such
as solar energy, compound materials, microbiology, etc.

It is doubtful in the above mentioned cases that business firms, which
foresee tc a much shorter distance, will participate economically, therefore
CDTI intends tc firnance in their entirety studies, the results of which we
will eventually publish for orientation of the pertinent sectors.

3. Technical, economic and financial participation in projects.

This section covers what could be considered the basic operation of CDTI
and in it are to be found, if not all, nearly all the rest of its activities.

In order to understand the goals which guided CDTI to establish this
procedure basic to its operations, one must initially understand how an
innovation process is developed.

Table IIT depicts graphically the sequence of events through which virtual-
ly any new product or process passes from Original Idea up to Product Abandoned.

The dotted curve represents the "mortality of ideas". The bottom lire of
dasines: the pregressive cost which the selecticn cof ideas incurs. As time
goes by -represented on the horizontal plane- and during the Premarket Phase,
i1ts transformation into a tangible product, evolution, development of the
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prototype and its testing, the first pilot-production, etc., more and more
expenses are accrued (represented by the vertical plane).

The Cashflow area is negative due to the fact that there is investment and
amortization without any possibility to offset these as there is as yet no
income revenue.

At this point an Industrial Production Stage as well as an Introductory
Commercialization Phase begin in which CDTI does not directly participate,
because by definition the Banco de Crédito Industrial (Industrial Credit
Bank (Official)) finances all machinery and equipment necessary for production,
and as for commercial introduction, IRESCO in the national market and the
Banco Exterior de Espafia or the private banks have special policies at the
international level —for market prospecting and participation in Fairs- which
can supply the necessary funds.

At a given moment the Market Phase is begun and the first Sales take
place. The line which represents Sales grows rapidly and in time curves until
becoming horizontal. At this point the profits are important, although later
on they begin to fall, even more rapidly than the actual Sales.

CDTI's participation could be represented by the shaded areas.

CDTI acts as a "partner" in the project and, therefore, during the Premarket
Phase contributes to the expenses as they come up, paying part of them, thus
helping the firm.

This participation is represented by the dot and dash lines.

As Sales begin CDTI begins to receive a return of money invested in the
form of a percentage or Royalty established against Sales. When the returns
cover the amount originally contributed by CDTI the Recovery Period is

considered to have ended (length of time, T).

From this point on, and during the entire Return Period, whose length of
time, t', is related to T through the formula:

T = KT,
K being a factor which depends on the market, and the life expectancy of the
product, as negotiated a priori between the business firms and CDTI, we continue
to receive a percentage or Royalty —generally a fraction of the original amount-
on the amount we received during the Recovery Period.

When T' ends the Agreement for Project Collaboraticn also comes to an end.

In this way we achieve:
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a) Sharing the risk that the entire innovation process presupcses.

CDTI becomes a partner in a firm for a specific project, with possible
profit or loss.

b) A return on CDTI's economic participation proportional to the success
of the project.

If the anticipated results are not met and failure is the outcome, CDTI
will lose its contribution. If it is a success, the greater the Sales the
larger the return.

c) A self-imposed limitation as to CDTI's return.

In the case of success, the recovery pericd is shortened and, proportionate-
ly, the return period as well. That is to say, there is a specific wish to not
continue receiving profits indefinitely.

d) As participation is not in the form of a subvention, nor a loan, there is
no question of interest payments. And no where in the participating firm's
Accounting should CDTI's contribution to the project be reflected as a risk.

e) Since among CDTI's goals, as stressed at the moment of its creation, is
promotion of the industrial exploitation of the technologies developed, it is
obvious that the Center must see that the innovative cycle is complete, making
certain that production and commercialization of the prototype developed become
reality.

It would be quite a waste if projects begun by Official Organizations were
to be unfinished due to a lack of cooperation with other Organizations and
Institutions. Therefore, CDTI has established Contracts and Agreements with
the Banco de Crédito Industrial, with the Instituto de Reforma de Estructuras
Comerciales and with the Banco Exterior de Espafia, in order to achieve an
adequate coordination of the different tasks of these Organizations and through
mutual efforts results are most complete and efficient.

4. Financing for assimilation of foreign technologies.

There are many examples of Spanish firms which have technologically
improved, or are capable of doing so, those products which they at present
produce under licensing agreements, which means that formal development of
these technologies would permit their nationalization.

CDTI participates in projects of this nature to exactly the same extent as
has been explained in the previous section.

5. Guarantee Fund for first buyers of new technology as well as for demcnstratio
purposes.
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MARKET EXPLORATION AND OPPORTUNITY DETECTION SERVICE

TABLE IV
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Industrialists are often very hesitant to make use of new technologies.
It is obvious that to be the first to use an unproved technology presupuses
running one of the risks which general business practice attempts to avoid
by acquiring equipment which has been proven through use to be satisfactory
or when the manufacturer's reputation is in itself a guarantee.

In both cases the Spanish innovator is always at a competitive disadvantage
with those nationalities which are famous for the quality of their technology.

In order to solve this problem CDTI has created a Guaranteee Fund which
will:

a) Provide certain financial help -in the form of a credit- to the
buyers, both foreign and national, of new Spanish technologies.

b) Permit the establishment of a type of insurante policy for the
risks incurred in the use, for the first time, of a new technology.

¢) Facilitate contractual acquisition of products and processes for
demonstration purposes or for obtaining data and for observation
and control of specific phenomena which by any other means would
be impossible to obtain.

6. Opportunities promotion.

6.1. The creation of the need for new technology which can arise from the
functioning of the Government when this is composed of many different Organiza-
tions which use technical resources which only they need is well known.

Radiotelevisidn Espafiola, the Instituto Nacional de Previsidén, today Ins—
tituto Nacional de la Salud (National Health Institute), RENFE (Spanish National
Railways), etc., constantly have need of new equipment —and the technologies
involved in their creation which causes technical dependence or can inspire
original local development in accordance with the availability of time, financ-—
ing and resources.

CDTI is systematically proceeding to establish contact with all the "large
buyers of technology" in accordance with the system presented in Table IV.

What is actually attempted is to establish an interaction triangle which
will result in the development of a prototype and the manufacture of a first
series.

BUYER
7

7 ORGANIZATION
L/ o \_3

!
: | e oM ey
ootz | < > [ FIRM(8)]
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Essentially the Buyer Organization:

. Defines certain necessities.

. Schedules a minimum purchase of equipment.

. Establishes the specifications.

. Supervises the development of the project.

. Controls costs.

. Contracts and, if necessary, accepts and endorses the prototype

. Acquires a pre-series which allows amortization of development cost.

The Firm(s):

. Develop(s) the project.
. Contribute(s) their (its) knwo-how.
. Create(s) competitive technology.
Acquire(s) or consolidate(s) new markets.
. Create(s) or guarantee(s) employment.
. Are (is) released from foreign ties and provide(s) for its exploitatic
. Improve(s) technological balance..

The operation is effected through a Cooperation Agreement Buyer Organization
— CDTI, under which CDTI assumes specific economic risks and the buyer certain
obligations.

Once the Agreement has been established, the cycle is closed through a Supply
Contract between the Buyer Organization and the Firmm(s) and a Collaboration
Agreement between CDTI and the Firm(s).

6.2. Frequently one finds that among the small and middle-sized industries
that there are those, normally limited to definitive geographical areas, -which
due to local or family traditions have maintained a very specific status. This
is particularly true for the following industries:

Machinery
Toy Industry
Shoe Industry
Etc.

or other such as:

Ceramic Industry
Cooking 0il industry
Cement industry

Etc.

which are subject to peculiar circumstances.
The first group of industries:
are not suitable —for various reasons- for contracting or merging

with other firms.
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. Have at hand advanced technologies, although their products
are subject to profound and rapid changes which depend on
external sources (introduction of Electronics, rapid change
in salary costs, etc.).

. Export a considerable part of their production, although the
competitive position is in serious danger because the importing
countries can suddenly stop doing so upon developing their own
productos, or tney may begin to lose markets to another countries
whose products become cheaper due to lower wage scales.

. Need a strong push -which they are incapable of doing on their
own— to take advantage of more modern and sophisticated products
wchich are at present manufactured by countries more industrialize
than we are.

The second group of industries needs to improve and to tecnify its production
systems in order to:

. Obtain higher productivity.
. Solve some of the problems specific to the sector

(contamination,...).
. Perfect processes which provide additional energy economy.
« BEC.

This type of activities which are needed are, in the first place, an
analysis of the situation of the sector under study (see Table V), which will
permit the adoption of a wide variety of solutions among which is the one, sure-
1y the most highly developed, which es given in Table VI.

6.3. Certain Special Programs provide CDTI with yet another ocassion for
helping to identify those technologies which might possibly be developed.

This is de case of the National Computer Science Plan in which CDTI lent
help to the Ministry of Industry and Energy, serving as Coordinating Secretary
for the two Work Groups —Computer Science Industry and Applications to the
Private Sector- to which it was assigned and participated in four other ones
which were directed by other Ministries.

It will also participate, for example, in certain organizational aspects
of the World Football Championship which will be hold in Spain in 1982, etc.

CDTI has been particularly preoccupied with middle- and long-term tech-
nologies. The projects presented to CDTI by Private Enterprise correspond to
present day problems. They are, therefore, projects whose development will
take about two years and they are limited to very definite and specific
products and areas.

There are, however, technologies, like those that have to do with solar

energy, compound materials, etc., which will undergo very important develop—
ment in the second half of the 80's.
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TABLE V

DIAGRAM OF A SECTORAL STUDY FOR THE DEVELOPMENT OF
NATIONAL EQUIPMENT OR TECHNOLOGIES

CDTI

SECTOR

OBJECTIVES

l

OBTAIN INFORMATION

l

ANALYZE INFORMATION

|

CONCLUSIONS AND RECOMMENDATIONS

l

FINAL RESULT
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TABLE VI

FUNCTIONAL DIAGRAM FOR THE DEVELOPMENT OF
TECHNOLOGIES OF MUTUAL INTEREST TO A DEFINITE SECTOR
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TABLE VII

FIRM OR GROUP OF FIRMS WHICH PILOT THE PROJECT
FOR ACQUISITION OF KNOW-HOW

COLLABORATION AGREEMENT

COOPERATION AGREEMENT

<

FINANCING

CDTI

BASIC DIRECTED INVESTIGATION PHASE (IBO)

OFTICTAL INVESTIGACION CENTERS

PRIVATE INVESTIGATION CENTERS

i

BUDGET FINANCING

OTHER DEPARTMENTS
CAICYT
FOUNDATIONS, ETC.,




In order to be able to exploit the market opportunities that will
become available, it is absolutely necessary to begin now, and to continue
in the future, to study not only the international development of those
technologies which are considered to be of interest, but also to begin to
build a team of technically prepared specialists who will be well versed in
the same at every moment.

Of course this means maintaining long-term programs which offer no inmediate
profits and in which therefore the business community will not want to parti-
cipate. In many cases these projects will mean participation in investigation
programs which will not be carried out only in the industrial sector.

Thus arises the necessity of structuring programs which will continue to
be coherent as time goes by and to plan for the cooperation of all those
Institutions which as patrons, participants or sponsors of the programs will
become involved.

In order to approach, define and analyze a project, and to formulate the
recommendations which are thought to be the correct ones, CDTI can follow a
procedure similar to that which was developed for the National Computer Science
Plan with an operative organization for financing which can be like that
which appears in Table VII.

7. Special programs for Small and Middle-sized Industries.

It is a well known fact that Small and Middle-sized Industries:

a) Provide the largest number of jobs.

b) Produce the largest number of innovations.

c) Have a cost per person dedicated to R&D which is less than in
large industries.

d) Are younger and in general more aggressive than Large Industries.

Therefore, they offer opportunities of which advantage should be taken, but
they also need to receive special attention in order to achieve their true
value. CDTI intends to develope, in cooperation with the Institute of Small
and Medium-sized Industries, a program:

1. To promote creativity in these industries through special
economic ¢imulation of new ideas.

2. To facilitate access to improved information on updated
technologies.

3. By urging that use be made of the possibilities of support

offered by the existing national scientific and investiga-

tion Community, and in particular that which can be considered

to be near at hand to where these industries are located.

Through priority and emergency processing of their propesals.

Witih help in their search for industrial finahcing —throuch the

Banco de Crédito Industrial- for exploitaticon of the idea inciud

ing circulating capital -with economic appertations—, risk B

sharing, promction, etc.

AN <bs
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8. Information and Documentation Services.

The generation of innovation demands participation in a definitely creative
atmosphere, self-enrichment by being among ideas and experiences which have
come of age in societies which are favorable to the same or sharing of ones
own ideas and experiences with the international community of innovators.

CDTI selects, with this purpose in mind, from news bulletins and other
specialized publications edited by the large centers dedicated to the promo-
tion of technological development (NRDC, ANVAR, NRDJ, NASA, NSF, Licensitorg,
etc.), the industrial innovations which are discovered in the more progressive
nations.

The different Professiocnal Associations are informed monthly of these
innovations, classified by sectors, so that they in turn can informe the indi-
vidual member-firms.

This aid to industry, called Servicio de Informacién de Nuevos Productos
y Procesos (SINPPRO) (New Products and Processes Information Service), is at
present in an experimental stage so as to permit improvements -if it is actual
ly seen to really be beneficial to the users- in order to achieve, at a later
stage, a reverse effect, compiling Spanish innovations for foreign publication.

We have attempted to make a resume, which we hope is
easy to understand, of the cobjectives, activities -
and tools available and which are considered as of -
now to be the most adequate and efficient to carry -
out the tasks assigned to the Technological Industrial
Development Center.

We hope that familiarization with this brochure will
stimulate professionals, industrialists and managers
to continue or to begin their activities with great
innovative spirit, knowing that there is a possibili-

ty of receiving some type of help for the same from
the Center as stresses in our motto:

CPTI
FINANCES

THE FUTURE
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THE FOUNDATION OF FINNISH INVENTIONS

SITRA

C.E. Carlson
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"THE FOUNDATION OF FINNISH INVENTIONS"
By Prof.C.E. Carlson

When presenting the case of "The Foundation of Finnish
Inventions" I report on the achievements of an inde-
pendent body, which has since 1971 successfully promoted
the work of private inventors in Finland. On the same time,
however, I will give an example of how a NRD-organization
like SITRA has solved the perpetual question of mixing the
support to the established industry or research organiza-
tions with the much more diversified and troublesome task
of dealing with small inventors. According to its statutes
SITRA has to finance research and development work made by

private persons as well as by collective bodies.

The early beginning of an organized help to inventors was
made already in 1957, when the Finnish Culture Foundation
established a bureau for that purpose, financed by the
legacy of a donator, Maili Autio. The object of the bureau
was to assist in developing inventions until their real
practical value would appear, to protect the rights of the
inventor and to find a suitable user for the results. To
this end a permanent council was appointed and a small
office set up. In 1961 a workshop for building and testing
prototypes was started.

During the end of the 1960's more and more attention was
paid to the importance of R & D in Finland. After SITRA
was founded in 1967, it soon established a close cocpera-
tion with the Inventors Bureau and granted also smaller

sums of monev which were distributed by the Bureau.
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Rather soon it became evident that stronger effort was
needed. The state officials in charge of technology, The
Ministry of Trade and Industry, who recently had entered
the field of direct support of development projects, was
also interested in an intensification of the inventor's
aid. Finally, in the year 1971, the Foundation was organi-
zed. A large support by interested parties is secured by
establishing a board of commissioners including 27 people
representing various organizations in the field of research
and education, financing, 1industry and public administra-
tion as well as the inventors themselves. The board of di-
rectors has six members from the organizations mostly in-
volved. The burden of financing, to which I return later,

is divided between the Cultural Foundation, SITRA and the
Ministry.

The activity of the Foundation follows very closely the
working principles of its predecessor, the Bureau, but

in a substantially greater scale. When trying to give a
picture of the achievements hitherto, and the present
activities I will start with some figures and finish with
some examples of typical projects.

71-=72 73 74 75 76 Fq 78 79

Total expenses 1298 1363 1695 2150 2157 2329 3100 2700
Direct financing of

inventions 431 575 1040 1446 1375 1397 1118 1450
Renevues from

inventions 11 16 81 33 101 50 109 200
SITPA's contribution 420 499 566 521 649 749 1736 980

Table 1. Financial data from books of the Foundation of

Finnish Inventions, in 1000 Fmk's (1979 real

value)
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The table 1 displays the financial development of the
Foundation from the beginning until last year. The figu-
res are adjusted to compare with the real value of 1979
money. The four indicators shown are total expences,

direct grants to invention projects (the rest being mainly
used for consultation and administrative expenses), returns

from contracts and SITRAs share of the total financing.

The returns from contracts are based on the fact, that when
the Foundation decides to take up a project for financing,
it makes an agreement with the inventor about a repayment
rate, calculated on the future earnings. A normal rate
varies from 20 to 40 % of the royalties the inventor re-
ceives from his licences, depending on the Foundations's
contribution to the developing costs. This claim is, of
course, sometimes considered high by the inventors, but

as seen from the statistics, it by no means suffices to

cover risks taken.

The Ministry of Trade and Industry is the biggest financer
of the Foundation. SITRA's share has consequently been

less than half of the total. The year 1978 shows, however,
a somewhat changed picture. The explanation is, that

SITRA made a special grant of 1 Mill. Fmk. to be given as
support to inventors, which are willing to go into business
on their own. In Finland, as many other countries, entre-
peneurship has stagnated and the number of newly establish-
ed firms dwindled. The opportunity to offer money as condi-
tional loans for the inventors first investments in an

own firm has been welcomed by the Foundation. This arrange-
ment was considered an experiment. The results have, how-
ever, proven so encouraging that a new million is granted
for this year. It is evident that the new entrepeneurs

must be chosen very carefully and that this form of exploi-
ting inventions is confined to relatively small objects
with modest demand on production equipment and selling
cost. We fully realize that more advanced inventions should
preferably be incorporated in existing industrial organi-

zations.
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The activities of the Foundation have gradually increased,
as seen from the steady rise of the overall costs. It
employs about 10 persons in the office and workshop. About
300~400 applications are handled yearly and the workshop
is currently taking part in the testing and development

of about 20 inventions. A considerable part of the staff's
working time is devoted to consultations, which are free
of cost. The number of these are estimated to as much as
5000 every year. The Foundation has been actively promo-
ting the commercialization of inventions e.g. by parti-
cipating in international Inventors Fairs. A new attempt
has been the appointment of an agent for selling inventions
abroad. Each year the Foundation grants a number of hono-
rary awards to successful inventors. The national union
of regional inventors associations also receives monetary

support from the Foundation.

After all, the inventions themselves are the best measure
of the results achieved. A short cavalcade of slides
shows some examples, which are typical for inventions
which have been technically successful and in many cases

also have reached the stage of commercial exploitation.

1) The Finnpipette Analyzer System

2) A plastic parachute

3) Continuous feeding of reinforcing strands
to big tubes

4) Deep-freezing and peeling of potatoes

5) Terrain wvehicle "Finncat"

From the point of view of SITRA, the Inventors Foundation
has proven a very practical and efficient way of solving
the problem how to support private inventions. Since a
representative of SITRA's staff has permanently occupied
a seat in the Board of the Foundation, we are able to
follow the work closely and take part in the decisions.

Private persons who approach 3ITRA are, if worth while,
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directed to the Foundation and, vice-versa, the Foundation
can suggest new ventures to be financed by SITRA. Maybe
the most important benefit from this two-parted organiza-
tional arrangement is that the personnel can really spe-
cialize in their own field. Dealing with inventors re-
quires a.o. special knowledge in the legislation concerning
inventors rights and licensing procedures plus a great
amount of psychological talent and patience. Industrial
contacts are handled in a more businesslike manner. They
require experience in the management of firms and espe-
cially their R & D-functions. The Inventors Foundation has
saved SITRA from many time-vasting negotiations about
trifling issues and even from an armed assault, while the
finnish inventors certainly have got more and better help

than SITRA's office ever could have offered them.
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EXPERIENCE OF THE TECHNOLOGICAL TRANSFER
UNIT (T.T.U.) IN ASSISTANCE TO TECHNOLOGICAL
PROJECTS

CONICYT, Venezuela

F. Chalbaud

presented by : K. Zagustin
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NRDO-CONFERENCE 1980, Munich

"EXPERIENCE OF THE TECHNOLOGICAL TRANSFER UNIT (T.T.U.)

IN ASSISTANCE TO TECHNOLOGICAL PROJECTS"

By : Fanny Chalbaud, CONICIT, Venezuela

I

The "Unidad de Transferencia de Tecnologia" (Unit of Transfer
of Technology) coordinates a progrem of Assistance to teéchnological
projects that include :
1l.~ The evaluation and reformulation of the application, from
the technical point of view as well as from the administrative
finnncial and the social interest of the project.
2.~ The following up to the project, that is, the control of
the execution from the technical and administrative point.
of view,
3.~ The technical assistance that includes providing the technical

and related information, legal and technical advise.
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Financial assistance granting loans as risk capital.

4,- The transfer and exploitation of the interesting results
of projects, that could take the form of its commercial
exploitation, regulated through a technology contract.

For the receiving of the application a rigorous mechanism or

procedure has been designed. It consistsof the formalization of

the application using a Form to be filled by the petitioner.

To the effects of this discussion paper, the interesting thing
is to call the attention to the fact that as a public entity without
interest in profits, Conicit give priority and give assistance to

the applicants in relation with the sccizl imvect that could have

the technology derived from the presented project. That is, the
criteria of social evaluation, thal have been developed by the unit
are applied.

For the evaluation of the applications it yelies on the support
of external advisers specialist on the subjects involved in the
project.

The attention to this program is directed mainly to:

a) Independent inventors.

b) Researchers of Universities and Centers or Institutes of

Research.

¢) High level profesionalswho work or own engineering firms or

work in public entities not dedicated exclusively to

investigation.
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The majority of petitions correspond to these three groups in
gsame order in which they are presented here., As it is to expect,

request of this kind of program by industrial firms does not

occur very often, because they have funds or enough resourses, or

because they are not inclined to research or to develop products.

Research Institutions non university, very occasionally applied,they

have bigger resources of their own or work with projects under

contract paid by the users (the government, industries &L ).

1l.-

40-

St-

The characteristics of the average petitioner are:

Without experience in the formulation of a research project or

technological development, although in a number of cases, they
are persons who have developed some innovations, or possess
patents on previous inventions or have participated in research
projects.

Without enough resources of their own and without access to
financing sources or services suppliers in the country. (Only
recently was launched the first non-governmental firm, as a
lucrative enterprise, for assistance and to provide services in
the development and exploitation of innovations in Venezuela).
They have notrealized previous studies on the innovations.

They do not have training nor appropiate information on the
commercial and legal aspects of technologic innovations. They
are unacquainted with the difficulties of fabricating new

products.

They are not prepared to receive external advise because the
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fear their ideas could be stolen or forged or because they do
not trust the professional and technical capacity of other
experts to understand or improve their innovations.

6.- Most of them are not prepared to commercialize by themselves
the results of their investigation or technological developments,
they prefer as a first choice to sell the technology or as a

second choice to license it.

In the last two cases, they do not have elements to Jjudge
suficiently the marketable results, this includes a) they do not
kmnow how to determine the commercial value or the forms of favorable
commercialization.

| b) related to the
previous one, they ignore that is necessary to go from the ideas,
design, project and prototype phases to the phase of specifications,
engineering studies and fabrication of the products. That is, they
do not distinguish fully the differences between "invention" and
"innovation".

Of course, these characteristics are more typical of group_g)
which is +the major one of +the three groups. We suppose that
these characteristics are typical of the independent inventors of
the "house base inventor" of most countries..In Venezuela there is
not an "Inventors Association™ that could change this situation
leading and informing to all interested people on these questions;
the Patents Registry Office do®hot provide this information to the
public because it is not considered as part of its functions. Even

the people that introduce patent «'n their own must go to a lawyer
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that acquaint him of the requirements imposed by National Legislation
on Patents (and of their international implications). (See a short
description of the Venezuelan Regime on Industrial Eroperty on Annex
11)

¥ 0

In relation to the profile of the vrojiects handle through

CONICIT (U.T.T.) we could note the following predominant characteristic

a) HMost of the requests are referred to product more than to
process., Within these, most of them are "new products® and
the rest improvements of products already existing. Some of

them are actually revolutionary inventions in the speciality from
the techno-scientific point of view.

b) The area of activity (and field of application) varies, it
covers the following areas: Chemistry, Civil Engineer,
Hydraulics, Mechanic Engineer, ElectricEngineer, Electronic,

Food Technology, Automotive Engineer, Pharmaco-Chemistry.

c¢) The level of technological complexity of the projects,
including the activities and the complexity of the products
and results, is very heteregenous, that is, it includes very

complex as well as very simple technologies.

d) In relation to the marketability or economic importance of
the transferable results, as a conseguence of what ha.s been
said before, the spectrum goes from products that could be

easily protected (technically and legally) to products very difficult
to protect.
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e) The extension of the lapse required to conclude the research
and development and related activities is very variable, this
according to the complexity of the matter.

III.- Criteria of Evaluation of the Projects

The following are the critera used tor the evaluations of the
projects:

1.~ Novelty: Whether it is a original technology,
at a national and world-wide level
taking into account if it has been
applied, divulged or registered
before. It includes adaptations and
improvements, excludes copies.

2.- Technical feasibility: Whether there are conclusive
evidences about the efficient
function~-ing of the process or
equipment or of the properties of
the products.

3.~ Utility: Whether the needs satisfied by the
technology are important. Whether
it is applicable whether it is
versatile.

4,.- Social interest: The importance for the country,
for the users of this technology,
due to its effects on the improvement

of the quality of life (this includes
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5.- Rentability:

6.~ Scientific Interest:

Te- Technical level:

8.~ Capacity of the applicant:

9.~ Available resources:

148

the environment) and working
conditions, Includes the effect

it could have in the development
and autonomy of the country.
WVhether the process or product
could be exploited economically
in the internal market or for
exporting, including the different
applications it could have,

The interestit could have for -the
development and errichment of
national science and its impact

on sScientific research structure
in the country.

Degree of optimizing of the
technology, neéds of perfecting
the prototype for its efficiency
and better adaptation to its
functions, ILevel research on
neccessary specifications.
Credentials and technical abilities
Yo guarantee the accomplishment of
the proposed plan.

Premises, equipment, personnel,

financing, information available



to the applicant in national
institutiones and abroad.

10) Cost of the project: Whether the financing requested
for allows the accomplishment of
the proposed plan.

11) Capacity of adsorption: Whether the national industry and
engineering is able to use the new
technology, in new plants or
already existing ones or on the
coyntrary they do not have the:
technical level regquired to do so.
Appropriable.

12) Substitution Power: Whether it substitute a previous
technology, if could displaces it
from the industry or could compete
sufficiently against it, or if on
the contrary there are economic,
sociological or legal factors that
prevent such a technological change.

As could be seen, there are included some additional criteria
to the traditionally used for patents (1, 2 and 8), requirements
taken most of them from the field of Social Evaluation of Projects

and Evaluation of Technologies.
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1V

General Policy of Cornicit (U.T.T.) towards the projects.

The policy of Conicit towards the assistance petitions are a
resultof the content of the criteria mentioned before. It stands
out that is not enough for a préposed technology that is has the
basic requisite of novelty, technical feasibility and commerciability.
a product would be marketable but if it does not have any importance
and it will nolprovide the requested assistance, Of course this
brings, as a consequence, that this request is left without
assistance and without official protection. There are not non
lucrative enterprises to provide these services, the onesestabiished
are for profits and put the inventor in a very weack position.

Then, there are not established priorities to provide the funds
and the technical assistance. Thét is, there is not a hierarchy of
petitions to attend their requirements, The reception is made
following the chronological order they come in and according to the
budget availability the Unit has at the moment the petition is
evaluated. Those forwhich there are not funds available for the
moment, are postponed for the next budget.

Now, there is a ruled fundamental requisite that is the favorable
evaluation of two experts in or outside the institution to approve
a project or to at least reformulate it., This means more problems:

the first one is to identify the indicated advisers, that is,

actually experts on the area; the second one: these adviser should

know the methodology of projects evaluation, for wich purpose a
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brief orientation is given and thirdly: they should be reliable,
that is, they should respond promptly, discretly and with the
neccessary rigor, this unfortunately notalways happens, This
inconvenient, and the delay in collecting the information to
evaluate internally the project makes very slow the evaluation;
it generally extends for more than three months. This compiling
of the information covers as a general point the followingf
a.- Study of anteriority (patents and non patented technology)
b.- Industrial standards and official technical specificatiens,
¢.- Actual market information (channels, services, products,
suppliers, prices, etc).
d.- Applications and uses of the product . Enterprise
potentially interested on its exploitation or use.
e.— Feasibility study (production function).
f.- Legal aspects of the invention.

These activities of collecting the information also serve
subsequently for the phase of evaluation, that is, are elements
that will allow the reorientation of the project inasmuch as it
determines:

- The different applications of the process or product.

- The distinct advantages wich allows to insist on determined

aspects of the project or characteristics of the product.

o Reformulation and technical redesiern based on information

about other existing technologies.

- Centers that provide technical services and information
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not considered in the original project.
- Patenting strategy.

In the case of independent inventors, the unit demands as
obligatory or at least recommends (1) and induce the applicant
to use the services of advises and/or research institutes that
improve the quality of the innovationand issue certificates on
the results of the project. In this sense, the policy of the
Institution, tends, in general, to favor scientific-technical
institutlions within the country above foreign ones, to promote
the national research structure. Only if it has been shown that
the specialized entity in the country is not able to provide the
requested services in adequate conditions, it will authorize
the payment of services abroad.

An important point, already mentioned on advising is

confidentiality. The functionaries of the institut:on have the

character of public functionaries, andconsequently: are obliged
to the preservation of the information contained in the files by
law (Ley de Carrera Administrativa de Venezuela). Nevertheless
part of this imformation must be revealed to:

- obtain information and external advice.

- commercialize the technology.

In this case is divulged only that part of the information
that is unavoidably for the provosed objective (that is, the
information given is on that.wxith4is available), this because

there are not guarantees that those receiving the information
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are not going to use it for their own particular ends and benefits.
For example, it could be that the most able expert on a given
technology, is the less indicated to evaluate a given project
within his area because he is a technician or an executive in a
private industrial firm +that is in the market of that same
technology. Perhaps just making it known that that research is to
be realized becomes a negative handicap for its development.

Internally the possibility of loosing of documents or data
that could be of particular interest could not be discarded although
it has not happenf%ntil now. On the other hand, the inventor or
researcher does not give 2ll the information he has to the
Institution, neither provides replicas of prototypes that could
facilitate to copy or forge the invention. _

In relation withthe request for funds, Conicit provides
financing for personnel involved in the project,equipment, materials
and services. Within the last item is included the cost of patenting
procedure (drafting documents, translations, professional charges,
drawingsj in the country as abroad. Since Venezuela has not
subscribed the Agreement of the Patents Convention, we find
advantageous to apply for the patent in any country signer of the
Convention with the aim of obtaining its benefits. This country
is U.S.A., inasmuch as this does not require residency of the
applicant as a requisite for the title petition, requirement that
is demanded in most of the European countries.

In relation with the terms of execution of the proposed tasks
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the Institution is very flexible and receptive, although as
required by the rules there are limits on the terms given to
present the proposed results. On the lapses to complete the
transferring of the exploitable results there are not fixed terms;
its extension depends on the requirements to finish to point the
technology, and on the characteristics of the market for each
particular case (and on the hability of the inventor or of Conicit

to prompily negotiating and in good terms).

N

Exzneriences on ccormercialization of results

Since the moment this program was created at Conicit, it is
orientated to link the results of the investigation with the user.
That was the reason to name the program ihitially ag "Transfer of
investigation results into the productive sector". This meant that:
1) The agent that generates the innovation generally was not its
user. 2) That from its conception the project was oriented to a
transfer signed maixily for the economic benefit, that is, the
commercial interest that it would have for an industrialist., Of
course also the innovator and Conicit would perceive some incomes
even in an amount superior to the cost of investigation and
development. The participation of Conicit is fixed for each case,
within these following general alternatives: 1)Without limits on
quantity 2) Establishing a limit to the recovered quantity. At the
same time the percentage of participation of Conicit on the royalty

varies from case to case from 5 to 50% of its total according to
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a) the amount of money given b) the risk involvedin the project
c) the quality and quantity of assistance given to the project.

As a consequence of the two just mentioned questions from the
begining of the execution of a project, or even before, it starts
to identify possible candidates interested on the results of the
project wich are: - Users of the product in its different models,
versions and applications.

- the dealers (wholesale) of the product.

- suppliers of materials and services and pieces
for the product.

- licensee or buyers of the technology.

In the same way, if the chosen option by the inventor is to
invest and produce by himself, it starts looking, to substitute
for the last mentioned (licensee and buyers) for source of financing
or partners and contractors that could take part in the business
under different modality (for example, a contract of leasing a
workshop, a contract of services).

When the inventor intention is to license or sell, we consider
the best strategy to offer the technology to industrialist established
on the business, that is that produce similar articles or work with
gsimilar technologies or that could change its production to the new
product or process. In the same extent that the answer given by these
is pogitive there would be a mutual benefit; above all the inventor
will account on an income more rapidly because the already established

could contract quicker and make effective the contract earlier.
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Moreover if the market is saturated and there is a large amount
of non used capacity, is very difficult to think in the entering
of a new producer, eventhough the new technology could be very
superior economically and technically. Evenmore that new product
will take more to make effective the contract and with more
difficulties will retribute the inventor better than to those
already established, this will be so even if the contract includes
clauses very favorable for the offerer of the techmnology.

In general, our advise to the innovators is to license the
technology rather than sell it, Beside that it is more difficul®
to find somebody to buy for the correct price. It must be added
that in the last analysis the licensee will become a partner of
the licenser, that is, will develop or improve the product, will
manufacture it in a massive way, will finish up the engineering
studies on design and production. Inclusive both together will be
able to offer the technology to third persons as a technological
package sharing the benefits, In this way the technology will be
offer through an industrial firm, wich is in a better capacity
to negotiate with an inventor or with non lucrative institution.
This firm could also offer a more complete technical assistance;
above all if it has been manufacturing the product for some time.

The experience obtaired until now allows us to confirm the
theory that it is more difficult, although not impossible, to
introduce original technologies with a lower level of development.

This is due to two factors on part of the firms: one is of a

156



sociological, subjective nature, the mentality towards risk common
in the enterprises, that is the lack of initiative and audacity
on the technological of the industrialists, their lack of
confidence on the technology of local origin. The othervhich probably
causes the previous one, is that objective data from the market are
against the innovation: reduced merkets, lack of skilled labour
force, poor receptivity by the financial institutions, a big
competition in the industrial trade. On the other hand, it must be
takeﬁ into account that foreign companies established in the national
market generally do not consider research and development activities
in the receiving countries. In any case any decision is centralized
at the parent firm,

This lead in many cases, to think in exporting the technology
to more developed countries, wich will be good if we think it over
from the point of view of revenues, of recovering the invested
funds, but it is self defeating or contrary to the established
objectives as the technological advance is transfered to another
markets, to other countries and on that way the social and economical
benefits that it could bring. In some cases, it could happen +that
the patenting, certification and exploitation of the technologies
abroad facilitates later exploitation in the country because the
antecedent diminishes the risk of the domestic promoter. For that
the contracts on technology must be considered by territories or
countries, that is, is better to license than sell and it must be

given territory in the country where production would be established
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(or countries linked to it).

Among the initial concrete experiences on negotiation, we

think the followings are ilustrative:
An inconclusive case,

Autovalve: This is a hydraulic mechanism for the self-controled
opening and closing of flow that could be of water or oil or any
other liquid whichever its viscosity or relative acidity. Its
creator is an independent inventor who had developed a related
patent (heater-shower) and had exploited it industrizlly. He
developed and improved the prototype with financing from Conicit,
he finished it up in 1978. He relirbon advisers to imprové some
elements of his invention and develop several applications: for
sanitary tanks, water reservoiTs,gasoline expenders, industrial
tanks, etc. Previous studies realized by us, permitkd to verify
the originality of the invention and its superiority over other
already existing because it has: a) wider range of sensitivity to

the imput-pressure of water, b) more resistant to liquid impurities,
| that is, resistance to tamponage, c¢) less parts.

Several demostrationswere prepared on the functioning and
operation of the dispositive, to whichwere invited inventors,
industrialist and traders on this line of products.

It was determined that on the marlket of these products competitors
wvere integrated: two companies with fairly new technologies had
under control T70% of the production and had a captive market of no

replacement becauge they are at the same time the manufacturers of
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sanitary equipment on ceramics. There were other three companies
that were sharing the replacing market with the two already referred
to and wich have a lot of non used capacity. These three at the
same time had very good relations with the wholesale dealers, One
of these recently obtained a technological package abroad and was
the one with the newest technology.

Of all of them two answered the offer, one of the big ones, we
call it A, and the most recent one, let us call it C. As could be
gseen the twowhich responded were precisely those using the newest
imported technology, orne ac¢guiredby licensing and the other one:
purchased as a technological package.

The company C made a concrete offer of licensing with a rate
of 4% for the first two years of exploitation and 5% the followirg
7 years, this on estimates on sales at the factory door. This firm
with publicity, brand use and a sales campaign, was expecting to an
inrreasing share of the market assuming that it was favored by the
change of conduct by the final consumers (home owners). There were
reasons to think that the justification of the company looking for
a premature technological change (they had not yet amortice its
industrial and technological investment) were that:

1) Its installations could be easily converted to the new design.

2) The design or technology they were using had shown several
problems of quality and adaptation to the medium, particularly in
relation with the water supply in the country, factor wich had not

been considered by them previously.
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Our opinion is that the offer was good, that negotiations
should be continued and that the offer could be improved because
the above mentioned factors indicate that we were in a good
position for bargaining.

In this negotiation Conicit acted as a attorney of the inventor,
but he maintained the right to veto, that is, a negotiation could
not be closed without him expressing his consent.

In that sense the answer from the inventor was inmediate and
sharp: his aspiration was to sell or a big initial payment in cash
combined with an equal amount on royalty (5% fix during the niune
years of the contract). It was offer to him a remission of the
debt for two years to payback the capital that was lent to him and
it was also offer to him financing for the engineering costs of
the producer. His aptiiudg did not change and he did not answer
the offer from the industry. An inguire was made on the his
financial state, finding that there was a delay on the payments
corresponding to the initial amortization wich was‘&ﬂdﬁﬂ%éndable
because the recent initiation of operations and the difficulties
of the product and market.

After this frustated negotiation, there was some insistence
in making the offer to company A, although there were some adverse
opinions about the possible behaviour of the firm. Newertheless,
the firm addressed itself again directly to the inventor whom has
not participated the results of the discussions te Conicit. This

has made contact with private inventors opposed to our appreciations
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already expressed and that were made known to the inventor.

On the other hand, companies producers of taps and faucets
wich were approached did not answer the offers, Almost all of
them are Venezuelan firms, These are firms with a very good
position that are working at full capacity and that produce most
of its production by buying orders.

A third alternative that was not explored was to offer a
contract of service to a company producer of plastics, do production
orders§ send the mold to be casted and then place the goods
with wholesalers but that required of the entrepreneur and the.
inventor at least was not prepared to do it for different reasons.

Although it could be considered as a non successfull case,
there still exist some posiﬁilities inasmuch as it remains as a
nev technology. Among the though alternatives is exporting the
technology (eventhough it is a technology only after it has broken

the barrier of large scale production).

Nota 1) (P4gina 12) The researcher signs a contract with Conicit
but he is entirely autonormus in the management of the project,
including the given funds. Frequently he goes against rules and

recomendations espressed- by the institution.
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11.
12.

13.
14.

ANNEX I

Balance General:
Ndmero de Solcitudes

Incluye:
Recibidas
Aprobadas
Negadas
Desistidas
Rechazadas

En evaluacién

Total financiamiento

: 72

g Bs. 12.000,00 (miles de Bs.)

Listado de Proyectos culminados, como éxito tecnolégico (inclu-

ye no transferidos aln o que no son éxito econdmico)

Nombre del Proyecto

Taximetro Electrdnico

Central Telefdnica
Sistema EME
Autovalvula

Regulador de Par

Retencidn Inclinada
Fermentador
Recuperacidon Ag.
Prensaestopa

Frend de Seguridad

Catalizador

Conector

TR

Mecanizacion de la
Yuca

Todos tienen solicitud de patente o patente concedida,

las dos primeras.
Casos nozxitosos: N°2
No definidos aln: N°

Costo de Financ.

205.000, 00
900.000,00
1.011.000, 00
141.000,00

56.900,00

50.000, 00
30.000, 00
10.000, 00
52.700,00

41.000, 00

365.200,00

Area
Electrdnica
Electrdnica
Construccién
Hidrdulica

Mecdnica -
Industrial

Agricultura
(Riego)
Salud
Quimica
Petrdleo
Automotriz

Petrdleo

Electricidad
Electrénica

Agricultura

en términos econémicos)

T, & % £8.
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Solicitante

Investigador
Empresa
Consultante
Inventor

Inventor (Téc-
nico)

Ingeniero
Biologo
Profesor
Inventor (técnico)
Inventor

Obrero.

Investigador

Empresario
Productor

Investigador

excepto



AWNEX TII
BRIEF DESCRIPTION OF THE REGIME ON INDUSTRIAL PROPERTY
IN VENEZUELA

The industrial property in Venezuela is regulated by a Law
from 14-10-55, wich deroguesthe previous one from 1927. Its
application is on charge mainly of The Registry of Industrial
Property, which depends administratively of the Ministry of
Foment (Ministerio de Fomento, Ministerio de Industria y Comercio)

The most outstanding characteristics of the Venezuelan system
on Patents are:

= The Titles adknowledged by law are fundamentally two:

- Patent of invention, improvement, industrial drawing or
model which is extended for ten years.
- Patent of introduction which is extended for five years.

That is, it does not aknowledge or do not provide the figure
of "Author's Certificate" neither the figure of "adscription's
Certificate" (for foreign patents).

= An invention from a foreign country which have been declared
as "no patented in its country of origin" is treated as a national
invention.

= Patents of introduction do not give the right to stop a
third person from importing to the country similar objects and the
priority is given to the proprietor of the foreign patent in the
country of origin. Because of this and its short duration this

figure is not commonly used by the applicants.
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= To approve an application for a patent the criterion. of
relative novelty is applied, although because the lack of
gistematic local information, the criterion of zbsolute novelty
is the one applied in many of the cases examined,

= There is the obligation to use the patent since the first
tWo years,

= The tax on patents rights are annual, they are fixed and
they amount to a very small quantity (generally Bs. 100 - § 23)

= The decisions of the register on expeditioning, caducity,
annulation, publishing of patents applications, are published in
an official monthly bulletin. It is published regularly although
the information is delayed an accummnlates.

= To exam the applications the registry relies on some intermal
examiners but fundamentally on external examiners.

= The applicants could do the transactions by them selves,
without any mediators.

= The cession of total or partial rights must remain consigned
at the Registry.

= The applications for patents should be made by the
inventor, except what is established in the ILabor Law (Ley del
Trabajo)according to which inventors under contract to do research
work could no claim the right to patent their inventions made
under those conditions, the same applies to those working in a
firm that have made an innovation but the firm could prove that

the success is due to the company and that it is interested to
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introducing the patent under its name.

= The current law have not been regulated, and besides that
it is under reviewing due to the subscription by Venezuela of the
Decission 85 on patents and brands taken at the Cartagena Convention,
The new project of law have not been definitely drafted and it
gseems as if it is not with the acquiescence of the Agents of
Industrial Property.

In relation with the exploitation of patents, be of natiofal
origin or foreigns, it occurs in a very low proportion of them.
The total of national patents represent 4 to 9% and the numbers

of patents rights given annually varies around 8C0 titles.
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Supplement :

(to be included in proceedings only)

"Case studies : Industrialized Construction Systems"
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Case studies: Industrialized Construction Systems

We shall now refer to the case study which, due to its novelty,
projects that emerge from it and that are transferable have not
been finished yet. We selected one case: "EME System,
for a nationally concieved technology for house construction", which
has been advanced the most.

Buildings construction technologies (particularly for housing)
are an interesting emnd important technological case study, mainly
because of the following reasons:

* There is a noticeable volume of technologies that have been
generated locally.

* New technologies play a key role for overcoming the housing
question.

* housing technologies are adaptative technologies.

* housing technologies are transferable and negotiable in more
favourable market conditions as compared to manufacturing
technologies.

The case we are considering now, is a very recent project, still
being developed. Its performers are professional architects and
building engineers, all with vast experience and previous work
in the same field.

The group has its own high managerial capacity, so that
technology management is under their direct responsabilbity
rather than under CONICIT's responsability. This for sure is
not meant at all to diminish the importance the institution has

for the success of the project.
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BRIEF DESCRIPTION OF THE TECHNOLOGY

It is useful and necessary to make a brief and clear

technical description of the EME System so to better understand

what is being proposed.

EME System: Building System for the construction of socially
needed housing.

This system consists of a set of technologies for the
construction of two or more storey buildings for housing, itself
designed by a Venezuelan consulting firm with the technical support
of a Rumanian laboratoty and a consulting firm from the same
country. (This technical support -with the guarantee of
confidentiallity- from Rumaﬁia, came because there were no
sufficient services and infrastructure in the sector which could be
able with reference to the project, specially in sismics simulations

The EME System has begun only recently yet is ready to be
transfered. It will be used in a Project in Venezuela for the
building of 300 apartments beginning next January.

This System includes:

1. A method or construction technique.

2. A specially designed moulding machine and a metallic mould
that can be expanded.

3. Special techniques for trecating concrete (heating).

4. Design and manufacture of a newtype of partitions
and. Joints for external and internal closure.

Includes moulds.
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5. Design and techniques for service units (toilet and kitchen).
6. Architectural design.

And can include, optionally:

7. Specifications as to finishing and materials for finishing

(doors, windows, floors).

8. Plan for site implementation and administration of construction
projects.

Technology is protected by patents pending for Venezuela and
abroad and can be transfered through joint ventures.

This technology is particularly adequate for the construction

(more than 80 m“, 2 yards)
of standard sized/low-cost housing, of short construction time,
for industrialized basis, with tested antisysmical properties and
aimed at drastic savings in terms of iron (bars and beams) per
square yard of construction.

Also it allows a greater work safety for it is oner of the
systems that makes most use of protective tasks (at ground level).
entails the use of heavy cranes, concrete injectors, and other
imported equipment and a reduction of labour force inputs.

Internal design of apartments is flexible and adaptable to
individual family requirements.

Brief description _of the system

The modular part of this technology is the conception of a
structure of the site based on a concrete and iron bar-moulded
cubes, which is an original desing improving. Those existing in
other countries or offering a new version. The cubes include walls
and roofing, incorporate all services and have a rather acceptable
internal finishing.

171



As different from the traditional system based on cubes,
where one is welded on top of the other or next to each other,
the EME System forms virtual '"towers'", joined ty means of post-
tension and neoprene inlays at the joints. The "towers' are
raised in paralel form, so that every two cubes are tied to each
other by means of slab-bridges.

Cubes are made on large metal moulds which are placed
(several units) at the very construction site (which becomes a
mobile industrial plant); then, after taking off the moulds,
heavy cranes are used so to raise and take them to the place
where they will be assembled-(screwed or bolted). Then the
slab-brigge are set, and in the end, the partition walls.

The postensioning is made both vertically
and horizontally . If wanted a fixed plant can be established

in a city and modules transported to the construction sites.

Available documents

- Descrivtion of the patent(in Spanish andEnglish).
-Ilustrated technical dociment describing the features

and stages of the process.

Other documents and technical reports are available on a
confidential basis for those who request them, provided an
agreement is reached on confidentiality. Those documents
include data on sysmical behaviour, characteristics of concrete
structures and other technical specifications. Also, studies

are being made on costs, both global and per square meter,
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of particular projects and on the quality

of particular inputs, and work site dimensions (number of
buildings, number of apartment-houses, number and size of
rooms, and external and internal finishing features)

The adopted strategy for the transfer of this technnlogy
inclndes both the national and international market, thanks to
its universality aﬁd to its adaptability to the conditions
of many other countries.

Within the national market, a compar.ison 1i's made first
of all, with other available technolories, identifvineg the agents
involved in the process. i.&.:

- The information field: CONICIT, Fundaconstruccidn

(Network) and oriented press and oublicity
= The custgmers field: consumers. Construction companies,

both national and foreign.

- The promoting and organizing institutions: INAVI, Mindur
= The finantial institutions (warrants for risk capital):

CVF, Banco Industrial, CONICIT, Banco de los Trahajadores

The market intrnduction of new technonlogies has a series
of obstacles which are the same for all markets: higher initial
production costs, training of specialized skilled labour, and
integrafion of the technology '"package', including equiopment,
etc. and receptivity of final consumers (consumer costs.

confidence, trade mark loyalty. etc.)
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As we said previously, negotiation is basicallv under the
control of the inventors and CONICIT's management is restricted
to support. The drafting of the patent itself was made by the
patent holders and patents are being requested simultaneously in
the US and Venezuela (started 12 months ago). The research on
previous patents established that it was a new invention in a
world - wide sense. Patent rights are being requested for the
4 vesearch team members, and one of them is given the right
to underso the legal pracedures.

Now, how the four adverse factors mentioned above work in
the Venezuelan case, and specifically in the case of construction
technolngies?

Firstly,- it must be noted that, as different from a normal
manufacturing investment, and from industrial process technologies
in general, in the case of the construction industry. The inherent
regime of manufacturing does not apply As different from it
MARKET ENTRANCE is not difficult for new producers, for there
is no major barriers to entry.

The equipment needed for industrialized construction has a
high initial cost which can be discounted fairly rapidlv, and to
a large extend is of a universal and standarized type. The rest
of ythe eauibpment is of our own design and /or of snecialized
nature that can nnt be easelv transfered to other ends. This is
important because in the latter case financing becomes more

difficult, both in the case of public or private sector.
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Nevertheless, finantial requirements and non-transferability of
equipment is even more serious in the case of industry, considering
the anual production sgale for the plant and equipment at an individual
level. In the manufacturing industry the risk is higher. In the
manufacturing industry the usual ways for a market such as ours,
is to transfer the technology to an already established producer,
for industrial branches are saturated with competitors and barriers
to entry are usually high. In manufacturing a new producer, even
if making use of a new and more profitable technology, has no
guarantees of survival if it cannot overcome this barriers to
entry, (such as trade marks, marketing, engineering consultancy
capacity, finance, etc.). This did not occur in the case of EME
technology, which is not manufacturing technology as different
from the previous experiences we had in the case of two specific
industrial technologies for durable industrial products that do
confront -all those obstacle and that faced enomrmoug difficulties
.to enter already established firms (industries).

An additional aspect which favours EME System technology
is that its experimental and improvement phase is actually concluded.
High standard service institutions provided their lTow cost support
for such phase, thus the scientific potential of the authours was
not the only basis we counted on. In the case of the two other
technologies mentioned above, the product-improvement or technology
improvement phase had not actually been concluded. Thus, they had
not transformed themselves from invention to innovation. Therefore,

industrialists or businessmen demanded inmediately engineering
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studies or devalued the inventions failing to meet the offers
the inventor expected to get. There always are some rather
subjective additional negative factors in the process of transfer
and negotiation, such as:
1) The desire of the titular of the innovation of quick enrichment
with its cessionn or transfer without getting involved directly
with the problems of actual production, and the applying of the
technology.
2) The exagerated fear to be forged or stolen, that leads to
an abusive and injustified confidentiality.
3) The refusal to accept the need for improvements in the
experimental as well as in the prototype phase. This makes them
fail to appreciate the differences on the adverse conditions of
the initial negotiations and the need for further studies and
investments during the initial production phase.
In that sense, the system of "joint-venture" is the best way out.
Another way could be the offering of the technology to the
International market for its explotation in countries more used
to technological developments, with more open minded entrepreneurs
receptive to new technologies and bigger markets.

Theésethree factors are not present in our case because the
adequate understanding of the technological question and previous
experiences in technology negotiations.

Negotiation capabilities and proposed contract models

On this, there is a set of favorable conditions that improve
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the negotiating capabilities of the offerer, its position as
negotiatior such as:

1) Novelty, feasibility and profitability of the technology.
2) His high level of information.

3) A suitable assistance on

industrial ownership (patents protection).
4) Access to conform a complete technological package.

5) Appropiability of the technology.

On the first point, all new technology has a wide comercial
and industriél potentia]ity: They have a rising curve of
return on the investment, it could even have a start in a not
to Tow level. for the initial production. The initial contracts
benefit of the relatively low requirements of the level of
investment, specially in equipment.

The equipment to be used, of own design, could be built
by request by various firms on the capital goods business.
Unfortunately, this is not a highly developed industry in the
country, but nevertheless theére is a relative variety of sources
from where it could be obtained or requested. This also applies
to the construction equipment that is not of own design.

The technological package does not include exclusive
technologies of other proprietors,so there is autonomy of
management.

The possession of technical data, patents rights, technical
secrets as know how, guarantees the exclusiveness of the
technology for a long period of time. Nevertheless, once the

initial contracts finish. is very likely that different agents

YT



contract (adquire, buy, use) the technology.

1s unlikely that a single consortium use alone a
construction technology because the very high volume of
production and investment that its exploitation in a big
scale requires.

The distribution,among various buyers or licensees
diminish®$ in a long time the apropiability of the technology
(exclusive of its enjoyment), diminishs the buying price
as occurs in all process of transfer of technology, but
only after amortizying by far the development costs and after
the patent right have finished. The benefits of the technology
should be measured,in a private sense, more on the indirect
benefit (the comercial benefits of its exploitation) that on
the benefits from its negotiation. In other words, the industrial
earnings are bigger than its royalties.

@n the other hand, its benefits are not reduced to the
private benefits. Technologies also offer, once they are
exploited, benefits to the consumers and users. In other words,
it is not only the owner of the technology who gets the benefit,
or the firm that contracts, but the consumers who get a
lower price, or improvements‘in the quality and durability of
the goods they bay, made with the new technology. In the case
of the EME System it is conceived to obtain both type of
benefits. This depends whether, before anything else, the

decrease in the cost of production for square meter, is taken
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by the construction firms, or in the other wav,they are
transalated in a decrease of the sale price in comparison
with market prices. Beside the price question, the question
of quality is guaranteed: it offers a more habitable home,
lasting, easier to mantain and pleasant aspect.

Role and nature of contracting abroad

The execution of the project required test and analysis of
laboratory,as well as technical advice. Such services are paid
for and are included in the cost of development of the
technology, being one of the most important determinations
of the investigation cost.

Due to the speciality of the services required it was
necessary to contract them abroad. The receptivity of the consulted
institutions was good, mainly because this project is supported
by CONICIT. This meant very good conditions and terms for
obtaining the requested services. For that purpose was
suscribed a very detailed .contract with the selected firm: a
Rumanian-German consortium, established in Bucarest. In the
agreement, several mutual concessions were made specially
in return for the right to use the obtained results. Better
conditions of payments and a better guarantee
on the quality of the services.were obtained.

Moreover, the commercial relations with the manufacturers,
of the equipment to be used in the projects were made easier.
This was very useful particularly in the case of the equipment

and the specially redesigned mold used in the system.
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Furthermore, the interest Qf the consortium in exploiting
the technology in its country shows backing of the project
and improves its technical-economic feasibility.

Commercialization and negotiation of the technology

The first project to be built with the technology of the
System EME, has the characteristic of a prototype, that is,
independently of being sold and used normally and with
adequate range of functionality and security, it is a
experimental model, that is to say, its architectural and
technical characteristics as well as its cost, are under
test and revision. It is not a definitive model, it could
be improved and in its construction it will provide a Tot
of experience in the technical, administrative financial
and manpower fields related to the project.

In such conditions, the technology must be offered at a
price relatively below its cost in the first or initial
projects. It starts becoming profitable, amortice, as it
recovers the funds invested in its developments.

@n the other hand, in the first project, a high proportion
of the cost of the machinery and moulds should be amortice
as they must be paid for in a short term to the suppliers.

The terms in which the use of the system are ceded should
appear in the same contract in which the owner firm normally
offers its services. That is, the contract for technology is
included in the general contract.

In that contract should be included clauses on the transfer
of technology especifically: 1) Right to use the technology.

2) Severance benefit. 3) Confidentiality obligation. 4) No
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subcontracting.

The contract on the technology concludes with the projects
general contract. It is not a typical contract for license
ona technology in the sense that it does not allow to exploit
the technology in a determined time and place but‘in a determined
time and place but in a determined work. This is very common
and acceptable in construction technologies.

To settle the rights, was selected a royalty equivalent
to 2 % of the works value, that is, of the fabrication price.
This means a quantity per square meter (an added cost per
square meter). This value was fixed taking into account the
following elements:

1) The savings in cost derived from the use of the system,
including that derived from the economy of time on the
execution of the work.

2) The previous value was deflated in view that it is a
first project with characteristics of prototype. Its results
will add value to the technology for future projects.

3) The financial requirements to amortize the cost of
development of the technology.

4) The reference of the magnitude of the rate of royalties
and other technological payments in the market of the
building industry.

The figure resulting from the weighting of these four

factors is of Bs. 1.000.000 ($220.000), that is the equivalent
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to Bs. 20 ($4.75) per square meter and to 2% of total cost
of the works, that is cost price, no selling to the public
price.

As conclusions and recommendatidns

From examining this case, some useful lessons could be
obtained in relation to the negotiation and transfer of a
national technology, that is, of cases in which the technology
in not generated, nor adjusted by the agent that will apply
1%.

These observations and conclusions could be:

1) Increase the financial capacity of the institutions
that provide the risk capital to projects of technological
developments.

1.1 Increasing the budget and operation capacity of
the entities that provide that capital.

1.2 Tuthorize some other financial institutions to
provide risk capital for technological developments.

1.3 Agilize the credits operations in its statutory
and administrative level

1.4 Appraise national innovations and patents to the
end of its utilization, specially through the
acknowledgement of the title of patent as an
intangible asset to the effect of evaluation of
requests of industrial credit.

2) Establish a register of the internal technological
contracts, adscript to one of the institutions already

existing. It should register (and eventually evaluate and
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regulate) the national technological contracts. At the
moment the "Register of industrial property" (Regisiro de
Propiedad Industrial) carries a following of the ceding
of patents which is a good indicator of this kind of
movement (flux). On the other hand, the SIEX only regulates
the non national technological contracts.
3) Establish an Advisory Service on Technology negotiations,
placed in an already existing state office. This service is ,
out of the functions of the SIEX to regulate the contracts
on technology as it is a distinct activity. The users of
the services could be public as well as private firms, specially
small and medium size ones.

Parallelly to this service must be established a2 Foundation

for the Commercialization of

Technology of national character,
which transfer the results obtained in centers of generation
of technologies. In that respect a feasability study of it
should be started now.

4) Within the area of patents, specially of the innovations
and inventions of independent inventors, should be established
a regular mechanism of intormation and legal-econcmic
orientation to them, with the aim of protecting their
intelectual and eccnomical rights.

5) Credit on account the autogenous technology as part
of the national component and internal added value of the
projects.

6) Stimulate the incorporation of national technology by
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established in the country, through economic and non economic,

coercive and non coercive mechanisms. It includes inducing

a receptive behaviour of the entrepreneurs and the technocrats

towards the national technology and the experimental production

of new, one's own technology.

7) Establish and improve the technological information

‘services that will allow the gathering of the national and

international data on:

a) Adequate putting into execution of the projects of
technological developments.

b) The examination of the novelty of the patent, relative
(local) as well as absolute (worldwide).

c) Evaluation of the technologies.
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EXPLOITATION OF INVENTIONS ARISING FROM
EUROPEAN RESEARCH PROGRAMS"

Commission of the European Communities
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1)

Background

The notion of Community wide research can be traced right back to the
irst of the three main ireaties which govern the activities of the
European Community and, for historical reasons an extremely complex

legal framework has since envolved.

The European Coal and Steel Community Treaty (1951) provides for research
to be carried out notably by the coal, iron and steel industries and in
their associated laboratories, subject to rules for the exchange, dissemi-

nation and utilization of the results.

The Euratom Treaty (1957) gave the Community a role in nuclear research.
For that purpose the Community's own Joint Research Centre (JRC) was set
up, with laboratories at Ispra (Italy), Geel (Belgium), Karlsruhe (Federal
German Republic) and Petten (Netherlands)with similar rules. Other nuclear

research has been carried out by external contractors.

Research in other fields than coal, steel and nuclear energy began under
the Common Market Treaty (1957) in 1973. Regulation EEC No 2380/74 of the
Council* on l?/9/74 lays down rules concerning the utilization of the

results.

Today the fields covered include coal and steel technology, mechanical
engineering, vhysics, electronics, chemistry, metallurgy, nuclear techno-
logy, solar energy and other new energy sources, high temperature techno-
logy, environmental protection, materials and measurement methods. The
total budget amounts to about 2% of all publicly funded R+D in the Commu-
nity.

Inventions arising from R+D carried out at the JRC belong to the Community,
which generally grants non-exclusive licences to undertakings in its territc
However, under certain circumstances the Community is entitled to grant
exclusive liceces for non-nuclear research carried out at the JRC. Inventio:
arising from R+D carried out under contract usually belong to the contracto:
I exchange for which he assumes certain obligations concerning the disse-

mination and exploitation of the results.

* The Council represents the governments of the Member States of the
Community.
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The exploitation process proceeds somewhat differently according to
whether an invention belongs to the Community or not. In particular
the Community is entitled to levy royalties for the exploitation of

inventions it owns, but in other cases this is not usually so.

However, the exploitation of inventions arising from publicly funded

R+D presents numerous problems, many of which are not of a legal character,
and so I shall not examine this legal framework in more detail. Instead

I want to take advantage of the sufficient similarity which exists beiween
the ways in which the exploitation process proceeds in the various cases

in order to outline a more market oriented approach to these problems.

The Exploitation Process

Inventions are notified to Directorate General XIII of the Commission
either directly by the inventor in the JRC or by the external contractor
concerned and the following steps in the exploitation process may be dis-

tinguished.

2.1) Preliminary screening

The preliminary screening of an invention (in terms of patentability,
know-how, proven technical advantages, possible market opportunities
and further development potential) is managed within DG XIII for
Community owned inventions. For contractor owned inventions DG XIII

can advise.

While this preliminary screening, and any associated patent prio-
rity search, constitute a familiar process, the next step which

has been developed over the last few years, appears to be less usual.
It is based on the increasing recognition that innovation can only
take place successfully if actual or potential market needs are

properly understood.

188



Preliminary market surveys

This consists in asking a marketing consultant, specialised in
the relevant area, to do a preliminary market survey representing

usually no more than one or two weeks work.
This approach has the following advantages 3

— Through a network of such consultants who are more numerous
and specialized than the available staff in the Commission we
can obtain a more complete picture of the possible outlets for

Community funded inventions than would otherwise be possible.

— An early dialogue between the marketing consultant and the in-
ventor leads to the rapid elimination of unpromising inventions
and to a better orientation of the technical work on the others

towards the real needs of the market place.

- It frequently provides guidance on which specific firms to
approach for the exploitation of the invention and on what degree

of patent coverage should be sought.

At first sight this approach may appear somewhat costly. However
costs are kept under control by eliminating, at the preliminary
screening stage, numerous inventions which, while scientifically
interesting, only appear to have limited market potential, our
minimum requirement usually being a potential market in the Community
of the order of at least 100.000 ECU¥ p.a. As appropriate exceptions
can be made to this rule for inventions whose exploitation appears
particularly easy or difficult. The costs of such a market survey

are always tiny in comparison with the corresponding R+D costs, and
are more than justified by the opportunities they have identified

and the economies they have made possible.

* At the time of writing (January 1980) 1 ECU = £ 0.63 = $ 1.44 =
BF 40 = DKr 7.78 =
DM 2.49 = HFL 2.75 =
FF 5.84 = Lit 1161



2.3)

Selection of potential licensees

If an invention appears to meet minimum market requirements the iden-~
tification of potential licensees may involve such usual additional
channels as exhibitions, technical notes and press articles. However
the Commission has a particular concern that the exploiter of the in-
vention (be he the owner or not) should have a commitment to the in-

vention and should cover the needs of the Community market.

This concern has led to the adoption, as appropriate, of one or more

of the following measures 3
— 1in depth market surveys may be carried out, aimed at

. defining requirements for the invention more precisely in terms of

the Community market rather than in terms of a smaller national onej;

« 1ddentifying possible licensees having an appropriate profile of
skills, and

. recommending marketing strategies;

steps can be taken to promote contacts between firms and laboratories
in different Member States and having complementary skills and inter-—
ests; this frequently takes the form of collaboration at exhibitions

with various organizations represented at this meeting;

as tangible evidence of his commitment to the invention the licensee
is usually required (in the case of Community owned inventions) to
make a significant down payment, which is deductible from future

royalties.

The promotion of effective technology transfer and exploitation

Once an appropriate licensing agreement has been concluded it is impe-

rative to follow it through by real collaboration between those concerned

This may sound trivial, but the opportunities for misunderstandings
¥ ? &
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between an inventor and a licensee are numerous, and may be
heightened by cultural and language barriers. Frequently an
inventor who, in his own mind, thinks he has solved a problem,
mey have difficulty in appreciating just how much the licensee
has to learn and to organize before his invention can be laun-
ched successfully. Fortunately we are usually able to ensure that
inventors devote a substantial part of their time to making the
transfer of their technology effective. Further market surveys
are a possible method of ensuring that, during the exploitation

pPhase,evolving market needs for the innovation are being met and,

?
if not, they provide a method for suggesting corrective strate-—

gies.

Figure 1 is a schematic flow diagram of this technology transfer
process showing, in particular, the close involvement of the

inventor.
Results

At vresent about 20 inventions per annum pass the preliminary screening,
about 90 dossiers are open, 32 agreements are in force and 17 have given
rise to royalty payments. Between 1976 and 1980 royalty income, while still

modest, is expected to have increased approximately fourfold.

The time which elapses between the signing og a licence agreement and
the appearance of the innovation on the market shows wide variations
but it is typically of the order of five years. During this period it
is of course against the interests of licensees to divulge details of
the potential innovation which concerns them and it is imperative to

adhere to this policy in the case of non exclusive licences.

Nevertheless it can be said that so far particulaly significant results

have been achieved in the commercialization of the following innovations 3

-~ a particle size analyzer

— a chromatographic device.
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4)

The following are likely to lead to significant levels of exploitation

in the near future 3

~ an electromechanical device based on the use of microprocessors
— a spark machining tool

— an automatic welding method

a method of recovering lead and zinc from blast furnace flue gases

— an improved superplastic alloy

- devices based on heat pipes

— a guality control method for use in connexion with the continuous
casting of iron and steel

- a high temperature seal for corrosive processes

— an improved gas turbine heat exchanger

— a solar energy device.

Generally speaking we find that the amount of work we have to put into
ensuring effective technology transfer depends much more on other factors
than on the market potential. This is a further justification of cur
decision to concentrate our limited resources on a few inventions with
significant market potential. In a number of cases a turnover exceeding

1 MECU pez. 15 anticipated in due course.
On the other hand a factor which has often limited the exploitation of
inventions arising from Community R+D has been a lack of resources for

developing an invention to the prototype stage.

Future nrospects

Looking to the future, three considerations seem to be worth mentioning.

In the first place the work described above shows that continued progressg

should be possible in the Community level of exploitation of Community

funded R+D. Special features include the following 3
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— through their contacts with DG XIII firms interested in a licence
are able rapidly to obtain advice on conditions in other Member

States than their own

- 1in many cases we have been able to bring together firms and labo-
ratories in different Member States having complementary strengths;
as a result of this, the partners have become aware of important
market or technical differences between countries, even within the
Community, and there have resulted important savings in time and

resources

- firms are usually able to envisage writing off their development
costs over a larger market than might be the case for a project
handled on a national basis, which may transform an non-viable

project into a wviable one

~ on the other hand there is an understandable tendency for the
Community to find itself handling only the most risky projects.
As soon as a project looks promising it often tends to find its

way into a national orbit!

The second consideration is that, in the last few years there has been

a large increase in the proportion of Community R+D which is carried

out under contract and the first big wave of such contracts is now

coming to an end. This event will provide an opportunity for evaluvating
the effects of the Council's 1974 Regulation referred to above. That
Regulation generally has the effect of leaving the ownership of in-
dustrial property rightt in the hands of the contractor, who accepts

an obligation to exploit or have exploited any inventions arising from
the research. Furthermore it allows the Commission, under certain circum-—

stances, to grant exclusive licences for inventions which it owns.

More recently President Carter's "Domestic Policy Review" an Industrial

Innovation (1979) also concluded that is was unproductive to leave the
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ownership of patents with a governmental agency which could only grant
non—exclusive licences. However the present American intention does not
seem to go as far as the Council Regulation towards putting the respon-

sibility for initiative in the hands of contractors¥.

Finally, stiil furiher developments can be expected in the way Community

R+D and its exploitation are managed. In a recent report on'"The Organization
and Management of Community R+D™(1980) the Community's BEconomic and Social
Committee called, inter alia, for closer links between national and Commu-
nity R+D policies, and for Community R+D to be further oriented towards
innovation and the satisfaction of user's needs. In this context the Commissio
would welcome closer links with the national organizations in the Community

represented at this meeting.

At request of the Council the Commission is now working out proposals to
further improve the contribution of Community R+D and its exploitation to

the attainment of the Communites' economic, social and other objectives.

* See, however, the paper by Mr. William Marcy.
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THE VDI-TECHNOLOGY-CENTER APPROACHES TO
SMALL/MEDIUM SIZED FIRMS IN THE APPLICATION
OF MODERN MICROELECTRONICS

VDI-Technologie-Zentrum

K.P. Friebe
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The VDI-Technology Centre approaches to small/medium

sized firms in the application of modern microelec-

by Klaus P. Friebe

The VDI-Technology Centre was founded in Berlin on

april 1, 1978. It is active throughout the Federal
Republic of Germany as an establishment of the Verein
Deutscher Ingenieure (Society of German Engineers) and

is partially financed by the Federal Ministry for Re-
search and Technology (BMFT) - a circumstance which assu-

res the neutrality of its activities.

The technological areas which are focal points of the

work of the VDI-Technology Centre are as follows:

- physical technologies,
- application of microelectronics, and
- printing and reprography.

The concept of the Technology Centre is based upon a new
kind of assistance to research and development. It takes
into consideration the foreseeable effects of the appro-
priate technologies, thereby recognizing that economic
action and social behaviour are closely linked through
the development of new technologies (cf. for example

microelectronics).

The application of knowledge gained through research is
only possible insofar as an intensive technological con-
sultation using background knowledge goes hand in hand

with available financial assistance.

This combination is an established basis of the Technolo-
gy Centre. The activities of the Technology Centre are
dedicated to medium-sized industries which, under pressure
to survive, must continually discover new slots on the
market. The goal of the Technology Centre is to assure

not only short-term success, but also the long-term
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security of the firms. Use of the experience of the
Technology Centre allows the application of microelec-
tronics and other physical technologies and the creation
of new opportunities especially in medium-sized industries,
thus making possible sound economic growth.

The activities of the Technology Centre in these areas are
related not merely to direct financial subsidy (assistance
to research through the BMFT) and to general technological
consulting, but also to the consideration of products into

which a new technology can be introduced.,

The VDI-Technology Centre recognizes that, in addition, a
series of organisational questions related closely to tech-
nology must be considered if advances such as microelec-
tronics are to be successfully introduced in a firm. The
introduction of microelectronics may not only result in an
alteration of the structure of -the production process, but
also in a change of the sales and marketing concept as well
as of the relationship to suppliers; furthermore close coope-
ration with the manufacturers of semiconductors becomes
necessary. It is precisely in the latter point that the
Technology Centre can offer valuable help through its diver-
sified contacts and practical experience (Fig. 1).
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Presently, the VDI-Technology Centre consist of four

groups:

- technology information;

- technology consulting and financial
assistance;

- financial consultation and transactions;

- analyses and prognoses.

The, interaction of these areas, has led to the widespread
utilisation of new technologies throughout the industry -
an approach that is within the framework of state responsi-
bility for economic growth and the efficient application

of technologies. It has been confirmed by the support of
the industry over the past two years.

The diversity of the projects conducted under the Centre's
guidance (by the end of 1979, ca. 300 R&D projects) and the
resulting contacts have given the consultants and advisors
involved in these projects know-how that constitutes a source
of information for medium-sized industries on the applica-
tion of new technologies.

But foremost is the initiative by the firms and their mana-

gements toward requesting this information and aid.

Technological Information Group

The charter of the Information Group of the VDI-Technology
Centre is to dessiminate to a broad public the results of
research and development that evolve from the close coope-
ration between suppliers and users of technology. It is
particularly important to bring such developments to the
attention of the firms that could use these technologies

and translate them into products.
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The forms of publication of such knowledge may be quite
diversified to facilitate the most efficient translation
of knowledge into products. For example recently a series
of seminars for management personnel of users of semicon-
ductor components was set up throughout the Federal
Republic, so that such personnel could be informed prompt-
ly about the effects of this technology.

Technological Consulting and Financial Assistance Group

For many firms technological consulting is the first and
most important aid toward the realisation of new ideas with

the help of new technologies (Figure 2).

A prerequisite for the successful dialogue between the
firm and the technological consultant from the VDI-Techno-
logy Centre is the development of an open form of commu-
nication on all questions. On the part of the Technology
Centre this is assured in the consultants have practical
experience in the field in which they are consulting; in

addition, they are pledged to strict neutrality.

Subsidy Consulting and Transactions Group

The basis of this group is governed by the rulings of the
Federal Minister for Research and Technology. (BMFT)

For the major activities of subsidy with which the VDI-
Technology Centre is concerned ca. 50 million DM have
been available annually; these funds are used principally
by small and medium-sized firms. As a rule, the BMFT
expects to subsidise 50 % of an individual development

project.

In every firm, the financial assistance must be accompa-
nied by prerequisites for the translation of technology
into production. In contrast to the conventional models

for financing, the Technology Centre includes in its
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consultations the firm-specific economic conditions for

the utilisation of a new technology.

Experience in transactions involved in subsidy proposals -

to date ca. 300 - demonstrate that success, i.e. the trans-
lation of new technology into new products, increases with

the quality of its planning.

Analyses and Prognoses Group

ThHis group attempts to make available to the three above-
named departments the necessary know-how. Here, not only
internal information is analyzed, but studies are also
undertaken on commission for the BMFT in which expected
changes that affect industrial products are recognized
promptly so that solutions can be developed in order to
take advantage of these changes.

The example of the clock industry can be used to demon-
strate the general approach used in these studies. The
technology closely related to the market for new products
and technologies is to be studied and presented. Further-
more accompanying sociological studies evaluate the orga-
nisational form, qualification, and expected restructuring
processes in firms and communities. It is in just this
area that very few institutions in the Federal Republic
are active, despite the variety of institutes in the field
of social sciences. The group also develops new methods in
this area, since these questions are of the great relevance
for employer as well as for employee. Analysis is thus an
activity to which increasing attention must be devoted in
the future, since technologies continue to have as rapid

and immense an impact as in microelectronics.

Only through this combination of analysis, assistance and
consultation an effective and successful technology transfer

is possible.
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In the future, not only the purely technical aspects
should be considered but the alterations imposed by
related areas should be included as well. According
to this approach, innovations and technology transfer
is a necessity in order to cope successfully with in-
creasing competition on international markets, and in

order not merely to survive but to set new accents for

the future.

april 1980
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SUCCESSFUL/UNSUCCESSFUL PROJECTS
UNDERTAKEN BY SMALL AND MEDIUM SIZE FIRMS

Yoshimitsu Takeyasu

Research Development
Corporation of Japan

1. Introduction

JRDC promotes commercial exploitation of research outcomes in
all technical fields contributing to the national economy.
Developments that involve great risks in commercialization and
require a large amount of development fund are undertaken by
interested companies by contract with JRDC (JRDC advances 70 to
80% of the required development fund, which is not to be re-
funded, should the development prove unsuccessful.), while
developments that involve small risks in commercialization and
require a relatively small amount of development fund are under-
taken by interested companies through the.coordination for license
by JRDC. (Usually, JRDC only goes between the inventor and
company, but sometimes loans up to 42,000 dollars for some proj-

ects to promote licensing.)

Companies that undertake these developments either by contract
or by coordination range from large to small companies. The
following table shows the development projects of JRDC selected
and completed during the past ten years from 1965 to 1974, as
broken down into the scale of company. (Here, small and medium
size company is referred to as one whose number of employees

is not more than 300 and whose capital is not more than 42,000
dollars.)
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( in 10,000 dollars)

R et
A Coordination i
Rgiuontract development foir 1icensa ?
No. of Development ' (B)/ No. of
projects (A). cost (B) (A)| projects
Small and medium 25 700 5; 29 % 28
companies (28%) | (15%) ' i (45%)
Large companies 64 E 4,000 63 34
(72%) (85%) (55%)
Total 89 4,700 a3* 62
(100%) (100%) (100%)

* shows the average value.

As can be seen from this table, opportunities for small and me-
dium size companies to take advantage of the JRDC's development
subsidizing system are not few. JRDC's policy in selecting an
undertaking company is not to favor large companies but to afford
equal opportunities to any small & medium companies only if equipped
with technical competence. These small and medium companies
may own Japan's top level technology in specific fields of tech-
nology or may be a manufacturer of unique products, dedicated to
technological development.

In view of the important roles small and medium companies play
in the Japanese industry and in changing its industrial struc-
ture, JRDC places an increasing emphasis on technology develop-
ment by small and medium companies while maintaining harmony
with large companies.

This paper discusses, based on our experiences, what caused suc-
cesses and what caused failures of development projects under-
taken by small and medium companies, either by contract or through

its coordination, and studys actual cases of success and failure.

212



2. Causes of Success and Failure

(1)

(2)

The undertaking company must own its unique technology.

It may be undeniable that small and medium companies are
generally inferior to large companies in total technological
strength, but it is often the case that knowledge-intensive
or technology-intensive small and medium companies have great-
er technical capabilities in specific fields.

If a technology development is undertaken by a right company
having such a technical background, the company often exhib-
its higher capabilities than a large company and overcomes
technical difficulties. Thus we should say that the possi-
bility of success is very high if a project is carried out
on the basis of technical advantages of small and medium com-

panies.

Personnel engaged in the development, particularly their

leader, must have ability.

"The key to successful development is personnel " as the
saying goes. In fact, the success or failure of a develop-
ment project greatly depends on the brain and efforts of those
concerned with the development, particularly on the leader-
ship of the manager.

Sometimes, technically-oriented small and medium companies,
particularly ones experienced in technology development, have
capable engineers. When a small and medium company carries
out a development project, it is sometimes the case for them
to organize competent engineers within the company and to
carry out the development intensively, with the project team
under direct control of the top management or president.
Furthermore, if, taking advantage of the characteristics of a
small and medium company that it has an atmosphere of a fam-
ily and that the communication with the top management is
usually good, the team work or motivation of those engaged

in the development is done successfully, the team functions
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(3)

(4)

effectively and favorable results can be obtained.
Accordingly, developments that can be carried out by a small
number of personnel are better suited to small and medium

companies rather than large companies.

The undertaking company must be equipped with an ability
of merchandising and sales promotion.

To make practical useful products and to effectively promote
their sales, it is important that the development section
works closely with the marketing section and that aggressive
marketing activities can be initiated after the development
is completed.

Since the advantages of small and medium companies are
manoeuverability and flexibility and the communication between
the development section and marketing section is easier, they
can take quicker actions in response to the changing needs

of the market. Also the top management is directly in-
volved in the marketing activities, so that marketing of the
product, in which human factors play important roles, can be
carried out more effectively. On the other hand, their mar-
keting capabilities are rather limited if the product is to

be sold through widely organized channels or advertizement.
In such a case, it is necessary to tie up with a sales agent

or take other actions to overcome their disadvantage.

The undertaking company must own an ability to change the

development program dynamically depending on circumstances.

At the outset of development a detailed execution program is
mapped out and the development is carried on according to the
program. It often happens, however, that a development
project does not proceed as planned or the plan must be
changed due to changes in outside technical and economical
conditions. In that event, in the case of large companies,
much time is often spent on adjustment with other sections

within the company and others, but in the case of small and
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medium companies, their manoeuverability and flexibility
allow them to make quick decision and take proper actions to
cope with the situation. On the other hand, small and me-
dium companies sometimes are not equipped with enough infor-
mation and JRDC must take care not to be misled by the infor-

mation furnished by them.

(5) The undertaking company must have reasonable financial strength.

A company that undertakes development must possess a finan-
cial strength that can meet with the requirements of the proj-
ect. In appraising its financial strength, we should not

be on the safe side for no reason in selecting the undertak-
ing company among small and medium companies or should not
take the stand of the bank that regards material security as
everything but should evaluate the real situation correctly.
We understood from our experiences that there are cases when
the company looks financially not strong but its financial
position is not actually so much a problem or when the fi-
nancial condition is not healthy at the time of examination
but there is a prospect of recovery or when the company has

a potential for growth. In such cases, there may not always
be obstacle to proceed the development. On the other hand,
there are also cases when the company appears to have no prob-
lem superficially but has difficulty or when the company's
financial position worsens because of later changes to hamper
the progress of the development project.

Therefore, it is very important to identify whether the com-
pany has a reasonable financial strength or not or how the
financial position will change in the course of development,
by examining the situation from every angle, except when the

financial position is definitely good or bad.

(6) Types of technology must be suited to small and medium companies.

Large companies and small and medium companies have their
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own fields in which they have more advantages over the other,
irrespective of the discussion whether an individual company
is good or bad. This is the reason why small and medium
companies are active in specific fields of industry in harmo-
ny with large companies.

The types of technology suited to development by small and

medium companies may be summarized as follows;

o Technology for producing a large variety but a small amount
of unique products rather than mass production

o Technology that brings profits within a short period though
the market may be small

o Technology that can be developed in a specialized field
or by a small number of brains

o Technology that can meet diversified and sophisticated
needs with a small amount of fund

o Technology highly specialized that takes part in efficient
production of a big industry.

o Technology that takes advantage of local resources and

geographical conditions



3. Case Study on Successful/Unsuccessful projects undertaken
by small and medium firms

SUCCESSFUL_ CASE 1 - Nylon photopolymer printing plates

The development of this technology aimed at attaining the mass
production technology for nylon type photosensitive resin print-

ing plates which had been regarded as difficult.

At that time, the importance of the photosensitive resin print-
ing plate was increasing with the widespread use of phototype-
setters and computer-controlled typesetters, while in Europe

and other countries, nylon photosensitive resin printing plates
were just being used. Although they were more costly than those
using other types of resin, the production volume showed a rapid

increase.

The company that undertook this development had earlier noted
the usefulness of this technology and was engaged in joint
research with the researchers of this technoloy of the national
research institute. As a result, the company already possessed
know-how and knowledge on the technology. Furthermore, the
company is a specialist in industrial chemicals producing a
wide range of products, including chemicals, chemicals for the
electronic industry, photosensitizer, materials for photoengra-
ving and others, and most of the products are fine chemicals
which are high in value added, requiring a high level of tech-
nology. The president of that company, who once worked at a
national research institute, had keen interest in research and
development and was engaged in joint and contract R&D with na-
tional research institutes and private big companies, besides
its own R&D. The company, a knowledge-intensive company, backed
by the manouverability and flexibility which characterize a

small and medium company, was growing steadily.

In the course of development they encountered various problems
and the initial development period of two years was extended
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by nine months, but backed by their high technical capabilities
and the president's philosophy of placing emphasis on research
and development, they attained the objective and the development
ended in success. As the research was carried on extensively
for extended application, the turnover of the products was
approximately 8 million dollars during the four year period and
the development costs were all recovered. Incidentally, the
annual turnover of the products is approximately 3 million dol-
lars. This project was first thought to invlove more diffi-
culties in commercialization than others. Major factors that
made the project so successful are that the top management and
engineers concerned were experienced in research and develop-
ment and that thanks to their financial strength, they could
afford to develop the technology for extended application, not
to mention that they had acquired know-how on similar technology
through joint research projects.

SUCCESSFUL CASE 2 - Disposable dialysis-pack (artificial kidney)

Before this technology was commercialized by this company, all
artificial kidneys were imported. Because of high cost and
awkwardness in handling, thev were used only for a much limited
number of patients.

This technology relates to a laminated type artificial kidney
based on the blood dialysis method and its development was in-
tended to eliminate the drawbacks of the conventional laminated
type artificial kidney by designing the dialytic portion in a
package so that operation at the clinic site can be simplified
and the reliability can be improved through rigorous production
control . Thus the technology, though small in scale, initially

drew attention as a promising technology.
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The company that undertook the development by contract was orig-
inally a supplier of medical equipments and had a wide network

of sales for this kind of products. The president, who founded
the company, was much interested in research and development and
the company had put a number of original products on the Japanese
market. The company had approximately 120 employees and was
fairly well known as specialist in medical equipment. It had
also been engaged in its own research of the blood dialytic meth-
od related to this technology for more than 10 years. For the
development, a powerful project team was organized under the
direct leadership of the president. The development proceeded
smoothly without encountering any particularly serious problem
and a result that far exceeded the initial target was accomplished.
The clinical tests were carried out extensively, backed by presi-
dent's close relations with hospitals and others and his personal
credit. This, along with the accomplishment of the development,

affected the project very favorably in the marketing stage.

Thus the company could start the production of artificial kidneys
on a commercial basis immediately after the completion of the
development. In three years, the development costs were recov-
ered and the total turnover so far amounts to more than 4 mil-

lion dollars.

SUCCESSFUL CASE 3 - Blood cell osmotic fragility analyzer

This technology is intended to develop an apparatus that permits
accurate and ravid precision measurement of the osmotic resist-
ance of blood cell with a very small amount of blood in the
hematological study and diagnosis of various diseases. The
apparatus is characterized in that sample tube, wound in a coil
around a supporter which is fixed between the upper and lower
rotary disc bodies, makes special double rotation similar to

the revolution and rotation of a planet and that the production
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requires special design technology and precision machining as

well as medical analysis of the measured results.

The company that undertook the development by contract was a
small venture business with approximately 60 employees, whose
main business was the design and production of developed models
in collaboration with universities. When the contract was con-
cluded with the company, the company was not in a good financial
condition with a capital of only 42 thousands dollars. Although
the amount of the fund required for the development was small
(approximately 84 thousands dollars), there was a slight concern

about its financial position.

Regarding the technical capabilities of the company, the pres-
ident had noted the usefulness of this technology and had been
engaged in joint research with the researchers of this techno-
logy. The company had also manufactured developed models, that
required sophisticated technology, such as electronic equipment,
automated equipment, control equipment and others as a sub-
contractor for large companies. Thus we could well rely on the

company's technical capabilities.

In the course of development, they encountered various problems
such as the vibration of gears and the effects of temperature
variations on the measured value and others, but the president,
who was an engineer himself, took leadership in the development
and organized outside engineers to tackle the problems that could
not be solved by the company's engineers. They concentrated
themselves on the development and finally succeeded in attaining
a result that far exceeded the initial target. During the past
six years of marketing, collaborating with a sales agent, they
sold approximately 250 apparatuses (13 thousands dollars/appa-
ratus) to domestic large hospitals, pharmaceutical companies,
research laboratories and others. The apparatus is now the
major item in their product line and sales are expected to in-

crease as more data on clinical application is obtained.
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SUCCESSFUL CASE 4 - Gnotobiotes (mice and rats)

The production of good quality experimenting animals is becoming
increasingly important in life sciences. Under these circum-
stances, this technology had been researched by a public re-
search institute for experimenting animals (invested by 18 rep-
resentative Japanese pharmaceutical companies), subsidied by the
Ministry of Agriculture and Forestry. It aimed at producing
gnotobiotes such as mice and rats in which germs present in the
body are already identified. The company that undertook the
development by contract was spun out of the above-mentioned
institute and specialized in the production of mice and rats,
holding almost 95% share of the domestic market for the products
according to the conventional technology. This means that em-
ployees had a high level of rearing and care of experimenting
animals. Also the company was located adjacent to the institute
and its facilities were easily available for use by the company
personnel. All these made it easy for the company to work
closely with the inventors and other members of the institute

in the development.

In the development occurred. a serious problem of a group of ani-
mals being infected, but it was overcome by joint efforts of the
company personnel. The project was completed in success six
months after the expected development period of three years.

So far, the company sold more than 10 thousand mice and 2000
rats and more than 2000 apparatuses for rearing experimenting
animals at pharmaceutical companies and hospitals. The turn-

over of the products has been increasing year by year.
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SUCCESSFUL CASE 5 - Seamless flexible containers

Most flexible containers used in packaging and transportation of
pulverulent body and granular body are produced by sewing to-
gether tarpaulin sheets. The problmen is that it requires tedi-

ous procedures to produce and the quality of products is not stable.

The aim of this technology was to allow continuous production from
raw material to production for improved quality of products (in
life and performance) and reduced cost. In this technology,
threads are wound directly around a metal mold, which is coated
with resin to form a cocoon-shaped container, instead of using
tarpaulin sheets as raw material.

The company that undertook the development by contract was the
largest manufacturer of canvas products in Japan, including the
conventional type of containers using tarpaulin sheets.

The president, founder of the company, was a leading member of
the Japan Youth President Organization and was known as stressing
the importance of technology development by small and medium com-
panies.

Noting the outstanding features of this technology, the company
had earlier been engaged in the study of resin and made proto-
types of the winding device by itself to acquire expertise for
commercialization. At that time, however, the company had just
invested a large amount of money in equipment to expand the canvas
division and container division and could not afford to carry out
the development by its own fund. Also five competitors were
fighting very hard on the container market at that time to expand
their own market shares. Thus the company showed keen interest
in the offer from JRDC for the contract development of this tech-
nology.

In the development, the company concentrated itself on the project



and the project was directed by the president himself, with the
result that the project was completed in success within only 20
months. The products were immediately put on the market and

the total turnover so far is 5.4 million dollars.

SUCCESSFUL CASE 6 - Differential precision manometer

This technology relates to a highly reliable, high precision
manometer for micro pressure that permits absolute certification
of pressure which has been impossible with the conventional ma-
nometer. The important elements in producing manometers accord-
ing to this technology are the material, shape and machining of
the bell, that detects the pressure, special spring plate, that

supports the bell, and other structural members.

JRDC invited companies equipped with the related technology for
development, and a small and medium company specializing in sci-
entific instruments expressed a desire to implement the technology.
Since the company was experienced in the development of physical
measuring instruments such as anemometers, flow meters and others
and its subsidiary company specializing in spring materials pos-
sessed technology related to spring materials, JRDC held that

they were technically competent to undertake the development and
the arrangement was also in line with the inventor's wish.

Thus the license agreement was immediately concluded through

JRDC's coordination.

Although this technology was invented by a researcher at a uni-
versity, the research accomplishment was already mature in prin-
ciple. The company had already attained the related technology
and worked closely with the inventor. Thus the development
proceeded smoothly until they made prototypes for commercializa-
£ioh. In addition to their intensive development for extended
application and aggressive propagating activities, the instruments
drew users' attention through the researcher's presentation at

scientific meetings and seminars. At present, it is used in a



wide range of application from study in the wind tunnel test
to pressure control of air conditioning, quality control of gas

stoves and others, meeting diversified requirements in differ-

ential pressure measurement. They have already sold more than

200 units (Approx. 200 dollars/unit) and expect to sell more
than 50 units a year in coming years.
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UNSUCCESSFUL CASE 1 - Fire-resistance, lightweight building
members

This technology relates to the production process for inexpensive
lightweight building members having excellent characteristics
such as fire resistance and others by using unused resources such

as coal dust, low-grade pottery stone and perlite.

In selecting a company to undertake the development, the important
criteria were the geographical conditions in access to raw materials
and the degree of interest in undertaking the development. We
examined a local tile manufacturer specializing in tiles with
approximately 150 employees to select it as a candidate, but it

was found that the company was in a financially difficult condition
because of the sluggish domestic market and price competition with
manufacturers in developing countries. Considering it necessary

to support the company financially, a joint contract for develop-
ment was concluded with the parent company, a china manufacturer

with approximately 530 employees.

As feared in the beginning, the company went bankrupt during the
course of development and the parent company took over the devel-
opment and managed to attain the initial target. Although it
was also necessary to establish the method of work execution in
order to commercialize this type of building members, the parent
company lost interest in commercialization for the reason that
the company had no relation with the construction industry, it was
adversely affected by the bankruptcy of the subsidiary, and it was
not the main company that undertook the development. In the mean-
time, other new building materials came up on the market, and the
commercialization of the product was given up, with only a small

production volume.
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UNSUCCESSFUL CASE 2 - Resin concrete products

Resin concrete is a high strength, durable concrete in which the
cement paste, which is the bonding agent of the ordinary cement
concrete, is replaced with resin. This technology was intended
to mass produce resin concrete plate materials and columnar ma-

terials to be widely used in civil engineering and construction.

The company that undertook the development by contract was a man-
ufacturer specializing in communications equipment such as safety
devices, fuse pipes and the like. It had earlier commercialized
resin concrete products by the casting method in compliance with
the request by a government organization and held a leading posi-
tion in the Japanese market. The company had already the exper-
tise related to this technology by making prototypes of small

rolling and forming machines for mass production.

The development proceeded smoothly until plate and columnar resin
concrete could be mass produced, but the development ended with no
prospect of producing building materials such as flooring, wall
materials and others which was the major intended application,
though the application to structures (in marine and river), chem-
ical tanks and others was found feasible.

In this type of development, it was necessary to consider the work-
ability, operational efficiency and operational restrictions by

law in contrast to the current work method, but the company was not
equipped with the capability of carrying out the project from the
production to work execution. Despite many efforts to apply the
product to building materials, the company had to give up the

project because they were unexperienced in that field.

UNSUCCESSFUL CASE 3 - Minute dust particle collectors
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JRDC has been active in promoting the technology development
related to pollution such as disposal of waste liquid, sewage
sludge, industrial waste and others. This technology belongs
to this category and is characterized by the capability of remov-
ing minute and high resistance dust particles, which has been
difficult by the conventional method. The development of this
technology, which is based on the application of static elec-
tricity, was contracted to a companv equipred with advanced tech-

nology in this field.

This company had been active in the application of static elec-
tricity since its foundation and had developed electrostatic
dust collector related to this technology as well as electrostatic
spray painting equipment, electrostatic oil applying equipment

and others.

The key man in the development of this technology was Mr. Y.,
executive director of the company, who was well known in the field
of static electricity. He was not only responsible for all
technical affairs of the company as a co-worker of the president
but also was a researcher of several hundreds of patents and
patent applications both in Japan and foreign countries. He had
been awarded a number of prizes from the Director General of Patent
Office and others. Takinag advantage of his intimate relations
with universities and industry, he had also sold developed pro-

ducts to them.

As such, he was assigned the total responsibility for the project,
but his sudden ill health prevented him from devoting himself to
the development of this technology. Since the development was
entirely dependent on his personal ability, the project lost its
momentum. Although the first prototype of this equipment was

built, no further process has been made.

227



UNSUCCESSFUL CASE 4 - Instantaneous graphitization of
amorphous carbons

This technology was intended to carbonize and graphitize amor-
phous carbons in a short time by flowing a great current to amor-
phous carbons such as formed coke, carbon black and the like to

produce graphite to meet a variety of applications.

Although the research outcome had some problems before it could
be developed for practical application, JRDC was actively in-
volved in coordination to transfer the technology to an interest-
ed company through its license coordinator. In the meantime,

a small and medium company with approximately 125 employees ex-
pressed a strong desire to implement the technology. Since the
technology was better suited to small amount production of a
large variety of products and the development fund would not be
so great, JRDC thought it was better suited to a small and medium
company . On the other hand, that company, a manufacturer spe-
cializing in industrial mechanical seals and bearings made from
carbon, had been well known in this field and had been much
interested in technology development. They did not appear to
have any particular financial problem. Thus the inventors gave
technical assistances to the company, before the license was
transferred to the company. More recognizing the usefulness of
this technology, the company invested 21,000 dollars in the proj-
ect and the joint research with the inventors was continued for
one year and half. However, there were still problems to be
solved before the technology could be developed for practical
application, and JRDC gave financial assistance of 10,000 dollars
to conduct further experimental works with the technology from
industrial point of view. Thus the company obtained a research
outcome that let them initiate the development. The project
required a development fund of approximately 84,000 dollars and
JRDC decided to advance half of the fund as a licensing promo-
tional loan. The license agreement was concluded and the de-

velopment was carried on for approximately two years. As a



result, the development of the production process was nearly
completed, but to put the process into production on a commer-
cial basis, it was found necessary (1) to obtain higher quality
material because the electrode material and mould material used
in the research stage were found unusable, (2) to reduce the
production costs for scale merits, which would require a large
amount of fund for investment in the equipment, (3) to develop
the technology for extended application. These problems being
unsolved, the project was given up. The major reason was the
management policy that the commercialization of a technology that
involves a large amount of equipment investment should be post-

poned.
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We have reviewed the factors that cause successes and failures
of development projects undertaken by small and medium companies
and typical cases.

We recognize that it is important to promote technology develop-
ment by small and medium companies. In this respect, consider-
ations to small and medium companies are not adequate in our
current development promotional system and its operating system.
In order that the development promotional system of JRDC may be
more widely utilized by small and medium companies, many improve-
ments must be made, such as (1) JRDC's procedural regulations
should be simplified, (2) JRDC should set up regional branches or
use local organizations such as Chamber of Industry and Commerce
and local self-governing bodies for improved communication with
small and medium companies, (3) JRDC should intervene between
such companies and public research institutes and universities

for more opportunities of Jjoint research, (4) JRDC should not
intended to promote the development of the highest class tech-
nology alone but select practical technology that would contribute
to the activities of such companies, (5) conditions of refunding
the development expenses advanced by JRDC should be eased, i.e., (1)
the development expenses are to be refunded in yearly install-
ments within five years after completion of successful develop-
ment, but the refunding period should be longer, (ii) the develop-
ment expenses should be repaid in proportion to the sales of the
developed products, (iii) a part of the development expenses
should be relieved of refunding, (iv) the security to be offered
after completion of successful development should be reduced,

and others, (6)JRDC should look after the company even after the
completion of the project by way of coordination for another loan,
assistance in marketing and others.

Being aware of these problems, JRDC will make every effort in
this direction.
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This table shows evaluation, after completion of development, on the undertaking companies,
which appear in our case study, in view of the factors of success and failure.

LES

development program| undertaking compény | .",_mwmeEEQKE ________ e

coerees perind | captal motosees | el | rersne]safes mneeyver ] anci suitni 1y
(1) | $640,000 1971-'74 |$420,000 380 A B B B A B
(2)| 140,000 1971-'73 | 80,000 120 B B A A B B
successful | (3)| 70,000 1970-'71 | 40,000 65 B B B B D B
- (4)| 260,000 1969-'72 | 200,000 65 B A A B c B
(5)| 230,000 1966-'68 | 170,000 570 B ; B ApB i c c
16) 330,000 300 B | B | B! B B B
(1)| 230,000 1971-'72 | 330,000 580 c D D R " c
unsuccessful | (2)] 550,000 1972-'74 | 750,000 300 B c D c B c
e (3)| 230,000 1973-'77 |1250,000 270 B D c c B c
18)| 40,000 150,000 125 c B c B D B

A: excellent B: good C: fair D: poor E: poorer
* shows a case inwhich a technology was licensed through JRDC's coordination.
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NRDO Conference 1980

Case studies on search for licenses for small/medium-sized

industrial firms in Sweden
By Owe Storakers, STU, Sweden

| have been asked to comment on our experiences at the Swedish National
Development Company (SU) in our search for new products and licenses
primarily for the account of minor and medium-sized industrial

firms in Sweden. Before coming to our experiences of this activity

| would prefer to begin by giving you a brief background information
describing the Swedish National Development Company and the Swedish

State Company Ltd, our parent company.

The Swedish National Development Company was formed in 1968 as part
of the Government program at that time aiming at increased Government
support of technical research and industrial development work.
Since 1976 we are a fully owned subsidiary in the State Company
Group. There are three main tasks for us today. The first one

is to function as a central development resource within the

State Company. We are thus to search for and supply new products
and business ideas to this State Company Group and to perform the
development commissions given us by the State Company Management.
Our second task is to search for and develop new products, methods
and systems of community-oriented character. This task is the
original one of the State Company and is in the main financed by
the Government. The third task imposed on us by the Government

is to function as a channel for the development of innovations

supplied primarily by minor companies and individual inventors.

Our operation is financed partly with orders from the State Company
and its subsidiaries and, partly, with state subsidies as far as
the development of new community-oriented products are concerned,
and for the purpose of searching and channellingof products and

licenses to small- and medium-sized companies in low-occupation

regions.



The Swedish State Company, StatsfGretag AB, is one of the country's
largest business groups. It has a turnover of some 2 000 million
dollars half of which comes from exports. It has about 45 000
employees in Sweden and abroad. Statsfdretag AB was created by the
Swedish Government in 1970 as the parent company of some twenty
companies which had previously reported to eight different government
departments. The activities of StatsfOretag range across the basic
industry and other sectors of the economy including mining, steel,
engineering, pulp and paper, chemicals, consumer products and
services. This .spread is mainly due to the diversity of companies
inherited in 1970, rather than the aspiration to become a conglomerate.
A number of these companies are the largest in their respective
branches. The group produces about 5% of Sweden's total industrial
output. The companies in the Statsfdretag group operate on the same
terms as and in full competition with the private sector and they
are expected to make profits. However, the Government has added a
number of special obligations to Statsfdretag'snormal commercial
objectives, in particular tostrengthen Sweden'sstaple industries to

help maintain and expand regional employment and to promote

industrial democracy.

After this brief background information | will proceed to a case
study which will better reflect the problems and opportunies involved

in the search for licenses for small- and medium-sized companies.

The Swedish Ministry of Industry has commissioned us to look for
new products and licenses primarily in Japan and the United States
for small- and medium-sized companies preferably located in low-
occupation regions. The Ministry's interest thus displayed in the
pursuance of such activities goes back to the extensive restructing
to which Swedish staple industries have been subjected during recent
years and which in many cases has negatively influenced employment
in different regions. The company | represent has been engaged on
this task as one of serveral firms of consultants. The objective
has thus been to search for such products as may be expected in a
comparatively short time to have favourable effects on employment.
However, these activities must be regarded only as complementary
to other contributions on the part of the central administration

for the purpose of maintaining employment at a satisfactory level.
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The companies selected within the scope of this project and who
have announced their interest to participate can be roughly
divided into three different categories. Group number one is made
up of subcontracting-oriented companies possessing a highly
developed technical competence but very limited customer segments.
More than half of all companies belong in this category. The
second group consists of home-market-oriented companies manufacturing
their own products but catering to a limited clizntele. In this
group belongs approximately every third company. The third group
is constituted by export-oriented companies with a knowledge of
the market and a more diversified range of customers and as a
rule possessing a highly developed technical competence. Only

one company out of ten falls into this group. Via the Ministry

of Industry information on these companies has thus been obtained
with regard to their size, marketing resources, current product
lines and products desired. A selection of companies has next
been effected enabling the search performed to be concentrated to
approximately 10 different product groups. Inthe main, the search
has been for not too complicated products of not tco advanced
technology content, this in consideration of the receiving companies'
frequently limited development capacity and resources to take on
new projects. Furthermore, the products should be in a fully
developed condition and preferably be already launched in some
other market. From the marketing viewpoint the product should
primarily be in demand in Scandinavia and secondarily within

Vlestern Europe.

Our company has been commissionedinparticular to look for license
objects in Japan and the United States. In this search we have
chosen to operate in two steps. Step number 1 has, as a rule, meant
contacting authorities, institutions, and license agents in order
to find potential licensing companies within the selected product
areas. Step number 2 has involved direct contacts with the selected
companies partly over the telephone and, partly, by personal visits.
At the evaluation subsequently undertaken in Sweden some 60-70% of
the offers received from the USA and Japan have been sorted out.

Of the remaining companies approx 10% are expected to lead to more
serious contacts between potential licensors and licensees whereas

possibly 1-2% can be expected to result .in license agreements.
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As far as the search in the USA is concerned the State Company

has a firm of their own in New York which has acted as a contact-
adminstrating function for the duration of the entire search project.
Within the scope of Step number 1 this office has, setting out from
a search pattern received from us, placed limited commissions with
agents in order to obtain names of suitable companies; selected
institutions and other agences to be visited; drawn up visiting
programs, and administeredadvertising in different industrial
publications, newspapers, etc. At our first visit in the United
States we consequently visited the selected institutions, agents a.o.
An examination of the results of this first search yielded a few
hundred names of companies recommended as potential licensors

within the specified sectors.

In the course of a few months after this our US office collected
information from the companies who had displayed an interest.

This information was co-ordinated according to a special processing
pattern and sent to Sweden for evaluation. Particularly interesting
companies were next visited by our company for the purpose of
obtaining supplementary information and in order to evaluate the
license objects in more detail. One of the experiences gained by

us in the search in the US market is that a carefully prepared
selective telephone campaign is an efficient way of finding companies
having a serious interest in doing license business with Sweden.

In a telephone conversation with the right person you can quickly
make considerably more progress than if writing a letter to the

company concerned.

As far as our search in Japan is concerned we have used as a contact
channel the technical and scientific attaché office run by Sweden

in that country. On the basis of a search pattern provided by us
they selected, as Step number 1, some 20 institutions and companies
judged to be of special interest. We also advertised in bulletins
published by different industrial agencies. When in Japan the first
time we visited these institutions and a number of major companies.
The end result of this was a considable number of names of companies

recommended as potential licensors. Out of this number a selection
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for further contacting was next made. These contacts were then
made by the staff of the attaché office who got in touch with
them by telephone. After this, there remained 30-40 companies
having displayed a serious interest in license business with
Sweden within the product sectors specified. During a second stay
in Japan, for the purpose of Step number 2, these companies were

visited, resulting in 70-80 documented license propositions.

Until now our trial activity in Japan has yielded the following
experiences. Japan is an institutionalized society with many
different group constellations. In order to obtain the right
business contacts a structurized approach is consequently demanded
and a two-stage operation required. The existing '"hidden' product
market is large. This product supply cannot be reached, however,
before one has passed the first step in the search program and
obtained the right contacts direct with the companies wil!ing'to
offer licensing. Frequently, these companies are subsidiaries in

a major company group. Another requirement is that one have access
to Japanese staff due to the language problem and also for other
reasons A number of valuable propositions have been received from
small and specializing tompanies with a high export volume. On the
other hand our contacts with the trading corporations in Japan
have not yielded any tangible results. This is probably because
these corporations are primarily interested in selling their products

as hardware and only secondarily in marketing under license contracts.

The licensing propositions received from companies in the USA and
in Japan have subsequently been evaluated in Sweden from technical
as well as market aspects, a primary objective having been to judge
the product's market potential in Scandinavia. In this phase of

the work a mayor proportion of the license offers have been sorted
out (60-70% as already mentioned), the remaining offers having via
the Ministry of Industry been presented for consideration by
the companies asumed to be interested in the products. Within the
scope of the project as pursued until now we have from this side
delivered well over 100 license offers to interested companies.

As yet we have registered an interest from about 20 % of the
companies approached in additional information on the license
objects; in a number of cases the company concerned has asked to
be put in direct contact with the potential licensors for further

discussions.
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As yet it is too early to draw any conclusion from the now

completed project but certain experiences of value for continued
efforts in this field can be laid down. To begin with, it is of
fundamental importance that the consulting firms engaged in the
search obtain a better direct contact and more and better information
about the companies interested in new products or licenses. For

the purpose of the continued efforts in the product field we have

in consultation with the Ministry of Industry consequently

arrived at the conclusion that a number of companies should be
selected as worthy of special actions. During this second phase

of the project, which we have recently commenced, approx 10
companies have been selected from a specific region. We have

visited these companies and there tried together with the company
management to form an opinion of their resources and motivation

to engage in a possible license project, their financial position,
and their technical and market know-how required for the exploitation
of a new product. In doing this, we have tried to obtain a group of
companies as homogenous as possible in order to not have the search
effort unnecessarily diversified,The information obtained has
subsequently been distributed to our co-operating agencies in the
countries concerned and together with them we will try to find the
companies which might become suitable license partners with the
Scandinavian companies selected. During our earlier search we have
noted that certain companies in Japan and the United States have
shown too little interest in obliging us simply because we have not

been able to present the opportunities, resouces etc, of the applicant
companies in more detail.

The reasons why Japanese companies may be interested in licensing
is that they have earlier ekported their products as hardware to
Western Europe whereas now they prefer a closer interaction with
their customers in respect of service, etc. Other influencing factors

may be freight costs or the fact the Japanese home-market absorbs

all production capacity.

As a complement to the direct search activity in these countries we
have also been searching via the established license agencies, such
as Technotec and Dvorkowitz who are now doubt well-know to all of

you. This has in fact enabled us to make an evaluation of both these

search systems since we have tested them in a parallel fashion. The
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results have been of varying character.

In some cases quite a number of interesting propositions have been
obtained but in most cases the dividend has been meagre. It should
be kept in mind that a certain amount of training and experience
is required in order to utilize systems of this kind in the
appropriate manner. However, our preliminary conclusions are that
we will not employ the services of either Dvorkowitz or Technotec

to a mayor extent, at least not within the scope of these projects.

As part of our searching for products capable of creating employment-
promoting effects in certain low-employment regions we have also
chosen to explore other possible avenues than licensing. | therefore
intend to comment on another project pursued by us during last year.
In this case the object has been to find replacement production in
communities where the State Company textilesgroup has for structural
reasons reduced its operation or liquidated production units. In

this effort we have concentrated on four pupulation centres in northen
Sweden which we have subjected to selective search activities. As a
result of our central position in the State Company Group and also

in other ways, we are frequently approached by people offering
business propositions, innovators, minor companies, and project-holders.
In this capacity we have been in position to engage in and place
certain of these projects in population centres subject to our
selective search and have until now been instrumental in the forming
of five new companies during the past year, the total employment
effect being 100-150 individuals within approx 6 months after start

of production in the companies concerned. In this, our company has
participated all the way from finding the ideals, processing them, bring-
ing forth the business operation plans, negotiating with exploiting
parties and project-holders and seeing the projects through to full
realization. The outcome for three of these centres is that their
occupational problems today are solved to the extent that all
previously employed textile industry personnel have been given other
jobs in these new companies. This work has been carried on in close
co-operation with the regional development funds, one of the primary
objectives of which is to develop business and industry within the

region concerned.
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| also want to briefly mention our experiences of the search

for licenses via established license agencies such as

Licensintorg. ANVAR, etc. Thus we have in this case functioned as
agents in Sweden for the Soviet Licensintorg agency for about five
years. It has proved to be very difficult and to require much effort
to arrive at an agreement in matters of buying technology by licensing
from the Soviet Union. We have also had a similar task to negotiate
licenses from other East-Europian nations with Swedish industry. The
experiences are the same. We have found that it is indeed difficult
to achieve profitability in acting as an agent because of the
considerable time lag before negotiations lead to concrete results
which constitute a prerequisite for commission to be paid to the
party negotiating the deal.

| want to go on to comment briefly on the problems and experiences
we have obtained in searching and negotiating licenses and products.
To begin with, it is of mayor importance that when searching for

new products and licenses you make it fully clear what requirements
apply to the projects you actually want to find, in respect of
technological level, degree finished, complexity, marketing resources,
development resources, etc and that the product suit the company in
guestion. A search for products can be quite meaningless if you do
not already from the start try to define these factors. In order to
make a reliable evaluation of product offers you need technical as
well as commercial competence. For my own part, | am prepared to
name the market-related and commercial analysis as being of highest
important and belonging in the initial stage. You can frequently
obtain product propositions which are technically highly interesting
but for various reasons impossible to sell. Sometime this is because
one tries to sell a more sophisticated product than the market needs
and is prepared to pay for. Another problem which can be very hard
to judge is when a product is right for introduction. Often the case
may be that a product has already been launched in the market, for
instance in the United States, and you find it interesting, but then
it appears that the Scandinavian market is for one reason or another
not ripe to accept it. It is essential to have a feeling for when a

product is ripe for introduction although this is a matter which is
extremely difficult to decide.



In searching for products and licenes, primarily abroad, you also
have to count in the costs and financing aspects. Many small- and
medium-sized companies may - in many cases perhaps because of lack

of resources - find it difficult to keep up the external contacts
judged interesting for its future development. If, as an alternative
you engage in a more general search activity, maybe together with
several other companies in order to cui. costs, you experience the
inconvenience of getting your own interests in a squeeze between
those of the other participants. It is no doubt difficult to offer
any general advice as to which of these avenues would be the most
effective ones in the case of small- or medium-sized companies if

you have to consider the costs at the same time. As far as the financing
aspect is concerned you can as a rule of thumb expect the cost for
finding, purchasing and exploiting a license object to rarely be less
than ca $200 000 for a company. This should be fully clear from the

start to these minor- and medium-sized companies.

If for a moment you consider the opportunities offered a company by
a product and license search you will probably find that an external
search for new products and licenses can in some cases bring a
product complement to your company which is less expensive than

the corresponding in-company development of the product. Also the
technical risk involved is frequently less. A well structured
contact network offers the management of small companies many
advantages also in the long-term and enables it to monitor the
technical and market-oriented development within the company's

business sector.

In conclusion, | wish to emphasize the increasing interest on the

part of the Swedish Government authorities in respect of the search

for new products and licenses. As | have already mentioned, the

Ministry of Industry is engaging quite extensively in the process of
finding new license products abroad of a nature to suit small- and
medium-sized companies in low-employment regions in Sweden. Furthermore,
an operation concerning import of technology has recently been
instituted in the Ministry of Industry and means have also been

set aside for this purpose. These activities will probably be directed
towards supplying in a longer perspective new technology to Sweden in

areas where Sweden is judged to have a competitive potential.
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If this development is regarded in a wider perspective the search
for new products and licenses stands out as a quickly growing
market, seeing that there is a growing realization of the importance
of this activity and a market where increasing resources will no

doubt be invested.

However, we feel indeed the greatest respect for the difficulties
involved in solving this type of problem but this activity is
nontheless a necessity parallel with the regular product development

pursued by the individual companies.
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SMALL AND MEDIUM SIZED INDUSTRIAL FIRMS IN GERMANY AS A SOURCE OF LICENCE
OPPORTUNITIES; EMPIRICAL DATA

by Dr.M. Reinelt, ARPAT (FhG)

1. Initial Situation and Approach

The measures incorporated in the integrated policy concept of the German
Federal Government for research and technology in relation to small and

medium sized companies (Bonn, 1978 and amendment, 1979) also include a variety
of instruments for the transfer of technology and for technoloay and
innovation consultancy. They do not take into account the potential existing
in the private market for licenses, a field which does not seem to have

been cultivated sufficiently well even by private initiative. The Arbeits-
gruppe Patentverwertung (ARPAT) has repeatedly been requested by small and medium-
sized companies to make its services as an agency for licenses available also
for those inventions which were generated in R&D funded by those very
companies. The same finding is the outcome of a study by the Coblence Chamber
of Commerce on the innovation capability of small and medium-sized companies+.

In the 1ight of this experience, ARPAT launched a poll in order to compile
an empirical data base on the extent and quality of the unexploited licensing
potential of small and medium-sized companies.

The questionnaire used for this purpose (see Annex) contains the following
groups of questions:

- Type and size of company (Questions 1-4).

Potential for inventions and know-how (Questions 5 and 6).

Use of this potential (Questions 7-10).

Unused potential, willingness to grant licenses (Questions 11-20).

The questionnaires were sent out to those 300 small and medium-sized companies
(with sales not exceeding DM 200 million) which regularly receive information
from ARPAT about possibilities of obtaining licenses on patented inventions
generated in R&D financed out of public funds.

The results of the poll