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PREFACE 

NRD0-80 at 11unich 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 ~ay 27-29 th , 1980, with 

participants from most European countr ies, 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 contribut ions by a Program-Committee, consisting of G. Bedouet 

(ANVAR-Paris), W. Hauf (FhG-Munich), D.N. King (NRDC- London), G. O. Krause , Program

Chairman, (FhG-Karlsruhe) and W. Marcy (Research Corporation-New York). 

It's topics this time centered upon the complete range of aspects influenc ing the 
work of NRDO's, dea li ng with national innovation polic ies,institutional approaches, 
their implementation especially regarding small and medium sized companies, plus 

practica l 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 f or 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 cons iderations , 

for instance regarding financial, organ i zational 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 fina l note I like to take this opportunity to acknowledge the contributi on 

of th e 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 Commi ttee and 

la st not l east by all speakers. To those I extend my sincerest thanks and 
appreciation. 

July 1980 Dr .G.O. Krause 
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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 Minis ter for Research and Technology, 

sponsor of this meeting. 

lt 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 f':lunich 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 su ccess 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 
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introduced measures 1 abell ed wi th such ca tchwords as "techno 1 ogy transf er" 
and "innovation promotion". It seems important to me that an intense 
international exchange of experience takes place in this still rather open 
f iel d. lt i s therefore a welcome fact that your organizations, which are 
engaged in the exploitation of research results are at this conference . 
Thi s meeting presents the poss ibility to become acquainted with the 
measures introduced in the respective countries and to exchange the results 
and experiences. Thus, incentives are stimulated and poss ible mi stakes 
can be prevented . 

In the four sess i ons 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 smal l and medium-sized enterprises. This group of enterprises 
plays a yery 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 sma ll and medium- sized enterprises . That concept 
summarizes the measures of the Federal Government to support smal l 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. Regardi ng the Federal Republic of Germany, 
I wou l d like to mention here above all the big research institutes as well 
as the Fraunhofer-Gesellschaft, engaged i n practice-oriented research and 
development. 

I will discuss the essential measures of the "general concept'' later on . 
However , I don ' t want to fa il to mention, that the indiv idual states of 
the Federal Republ i c 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 fru itful discussions . 
As chairman of the first session, 1-1hich 1 wou l d l ike now to open, I have the 
honor of first ask ing Dr . J .Staehelin, Vice President of the European Patent 
Offi ce , to speak on "European Patent Policy". 
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I GENERAL I NTRODUCTI ON 

It is with pl e a s ure tha t I have accepted your k ind 

invitation to spe ak about "European Pa t ent Po licy " 

at your fifth internat ional conferenc e. As r e p

resentative of the European Patent Off i c e wh ich was 

established in Novembe r 19 77 in thi s b eauti fu l c ity 

of Munich which yo u chose f o r t his conf e rence I 

indeed regard it a s a great honour t o have this 

opportunity to addres s suc h a c ompete n t aud ience. 

As Vice-Pres iden t of the Eu ropean Pa ten t Off ice I 

am a member of the organisation r e presenting the 

main achievemen t of Eu r opean patent pol i cy so far . 

The deve lopme nt l eading t o thi s concrete ach ievemen t 

goe s b ack some thirt y yea rs n ow and still has not yet 

reache d its e nd. This process - the nra0.ual 

building up of a Eu ropean patent system - is a good 

exampl e of "Europe an pol icy " in a specia l f i eld . I 

think I should g ive you a n impre ssion of h ow this 

"Europe an Pat e n t Policy " gradually d eve loped , wha t 

the presen t statu s is - i n thi s c ontext I shall q i ve 

you a de script i o n of t h e act ivities o f th e European 

Patent Office - a n d h ow the prospects for the future 

l ook . 

9 



II 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 Cornmon Market - the time 

shortly after 1945. As the very f irst step 

towards the now existing system one must re~ard 

the creation of the International Pntent 

Institute ( IIB) by the Hague Agreement of .194 7 

which was to provide common facilities for 

searching patent applications for a few European 

states including F-rance and the Benelux countries. 

Two years later, in 1949, France took the first 

initiative in the direction of a centralised Euro

pean procedure for t~e .grant of patents. The 

reason for this wa s that, in view of i ncreasing 

economic relations between European countries, 

the deficiencies of the traditional system of 

patent protection had become obvious. This 

system was characterised by the princ iple of 

territoriality, i. e . patents were granted by 

national authorities, a nd 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, cornpanies needed patent protection in more 

10 



and more countries. Thus f or the same invention 

national applications had to be f iled in each of 

these countries. Furthermore, the national patent 

laws diff ered both in the procedure f or obtaining a 

patent and in the requirernents for patentabilitv . 

All this meant that each national application had 

to be differently drafted and prosecuted . Apart 

from this complication, the different systerns led 

to patents dif f ering in scope for the same ~nvention 

in the different countries. For th e applicant this 

was in no way a satistactory situation. 

Difficulties, however , did not on ly lie on the side 

of the applicant : Patent Offices in the va rious states 

had to cope with multiple e xamination of these a9nli-

cations for thc same invention. Moreover, with tech-

nical knowledge all over the wo rld qrowinq mor e and more 

rapidly, the amount of technical l i terature tobe kep t 

and dealt with by t he various national patent offices grew 

to such an extent that the states were faced with 

increasing administrative und finan cial problems. The 

results were back loq s and ever increasin0 delays in the 

grant of patents . 

It was a French Senator, Lonachambon, who the refore 

presented a plan concerning the es tablishment of a 

European patent off ice t o the Counci l of Europe o n 

6 September 1949. 
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The plan ~ave 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 a ·im 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 Conventi.on on the international classi

fication of patents" was signed in Paris. This 

Convention, which had been elaborated on the basis of a 

Swedish initiative, was followed in November 1963 

by the "Convention on the unif ication of certain 

points of substantive law on patents for invention" 

which was signed by eleven States. The Convention 

has not yet e ntered 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 Repub l ic of Germany) 

1976, United Kingdom 1977, France & Swit ze rland 1978) 
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and also the European Patent Convention are 

based on the Strasbourg Convention of 1963. 

Each of these Conventions repr esented 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 r emained unchanged : for the same invention , nat-

ional patent applications had to be f iled and 

prosecuted in each of the countr i es in which patent 

protection was required, and the r esults of t~e 

different procedures differed widely. 

More aggravatinq still was the fact t ha t this system 

of national patents which in eff ect were restricted 

to the territory of the State which granted them 

built up "patent walls" between the European countries: 

a paten tee possessing a set of parallel national 
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patents for the same invention could prohibit a 

free flow of goods between countries . When the 

Treaty of Rome came into effect i n January 1958, 

it was clear from the start that 9recisely 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 ove rcome. A ccntralised 

patent granting procedure had to be created which 

would have to l ead to a unitary c ommon market patent 

having the same e f fC:!C t t hroug liou t. Llw tL:rr i tori e s of 

the Member States , with clearly defined rights of the 

patentee regarding sale of the goods cover ed by the 

patent and t h c s ubsequent circulation of these goods 

within the comrnon market. 

On the initiat i ve of the EEC-Comrnission, a working party on 

"patents" wa s therefore establ ished whi ch published 

the fir s t preliminary draft of th~ European Patent 

Convention in 1962 and a second preliminary draft 

afte r intensive consultation with the interested circles 

in 19 6 5. Because of political difficulties however, 

the negotiations came to a standstill - the question 

of t he participation of non-EEC States could not be 

settled. 

Following a Fre nch i nit iative , in Januarv 19 69· the 

negotiations start ed ag~in - t his time within the framework 
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of the EEC-Council. In order to give non-EF.C 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 

one, a "Eurooean 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 "Corrunon Market Patent Conven tion", 

which was to be restricted to Common Market Member 

States. 

For the elaboration of the first Convention, an inter

governmental conf erence for the s e tting up of a Euro

pean patent system for the grant of patents was set 

up in May 1969. The Conference hel d its meetings in 

Luxembourg and published a first pre liminary draft of 

the Convention in 1970 and a s e cond in 1971. The 

Conference terminated its meetings in June 1972 with 

the presentation of a draft of th e Conve ntion establishing 

a European system for the grant of patents (the so-called 

"Munich Convention") and of impleme nting Regulations. 

This draft was the basis for the Munich Diplomatie 

Conference in Se ptember/October 1973 . Of the 21 

European States which took part in this conference, 14 

signed the Convention on 5 October 1973: Belgium, Denmark, 
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Federal Repub lic of Gerrnany , Greece , France , 

Ireland, Italy , Liechtenstein, Luxembourg , Nether

lands, Norway, Switzerland , Sweden and the United 

Kingdorn. Austria a nd Monaco signed in 19 7 4 a nd 

brought the total of the Contrac ting States to 16. 

For the preparation o f t~e opening of the European 

Patent Office> the Munich Diplomatie Conference 

had established an I nterim Committee which -

together with seven working parties and a planning 

group - worked for nearly four years (from 1974 

onwards) and produced in 165 rneetings about 1500 

documents relating to the diff e r ent proceedings of 

the future office as wel l as to organisational, 

financ ial, personal and legal questions. Finally , 

on 7 October 1977, the Convention e ntered into force 

and the Eur opean Patent Office i n Munich was 

established on 1 November of the same year with 

about 80 employees . 

With this e vent the f irst phase of the Europeanising 

of the patent system had been succ~ssful ly completed . 

A centralised procedure for the grant of Eu ropean 

patents by one office had been created. This was not 

only an achievement in the f ie l d of rationalisation , 

it was also a remarkable politica l achievernent : a 

group of Europe an States, comprising ~ommon Market 

Membe r States as well as States outs i de the Common 
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Market , have transferred their sovereign right 

to grant patents o r exclusive rights on inve ntions 

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 rights as would be conf erred by a 

national patent in those countries . It can in 

other words be considered to be a bundle of 

similar national pat ents . Here the second phase 

of the Europeanising of the patent system starts : 

drawing together this bundle to form one u nita ry patent 

covering the whole territory of the Conunon Market . 

In order t o achieve this aim, the so-cal led 

"Luxembourg Convention for the European patent for 

the Conunon Mark e t" was worked out and signed in 

Luxembourg in December 1975 . 

With the elaboration of the Munich and Luxembou rg 

Conventions the n e w European patent system had 

taken shape. What is now the status of ratif ication 

of these Conventions? 

17 



As far as the Munich Convention is concerned , b~ the 

time it entered into force on 7 October 1977, seven States 

had ratified: Gerrnany , Netherlands, United Kingdom, 

Switzerland, France, Luxernbour0 and Belgium. In 

February 19 78 , Sweden became a Mernber State , followed 

by Italy in Dec embe r 1978, Austria in Hay 1979 and 

Liechtenstein in April 19 80 . 

The Luxembourg Convention has not yet been ratif ied 

by any of the Contracting States , but the parliarnents 

of the following six states have alreaöy approved 

the Convention: Belgiu~ France , Ger~any , Italy , 

Lux ernbourg , United Kingdom . 

As far as the possible ratif ication of the Munich 

Convention by rnor e States and the date of ent ry 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 ~y speech . At 

this stage, let rne only underline that the n e w 

European patent systern with the Munich Convention 

now already covers a market of impressive size. In 

actual fact, the present eleven Member States have 

together about 270 rnill ion inhabitants and represent 

the biggest market covered by one single patent in 

the world. 

18 



III THE EUROPEAN PATENT OFFICE TODAY 

Turning now frorn this historical survey to the 

pre~ent status of implementation of the new 

European patent systcm, I should like to give 

you an irnpression of the work carried out by 

the European Patent Office and the results 

achieved so far. 

1. General Remarks 

Please l et me start with a few general rernarks 

concerning ta sks and characteristics of the 

EPO in cornparison with national patent offices 

of Contracting States. 

The first point I want to stress is the fac t that 

the procedure f or the g r ant of European Patents 

has been created in addition to and not instead of 

the national grant procedure of Contracting States. 

Accordingly the European Patent Office and national 

patent offices are de signed to accomplish different 

functions. Wha t is intended is not so much compe-

tition but rather a rational and cffective 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 econornic interests are not limited to the 
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one or the other country but who see Europe 

as an econornic unit dernanding industrial and 

cornmercial strategies on the a ppropriate scale. 

A keyword in this context is t l-Je '"J:'l-Jree-States 

Theory" : the f ees for the European grant pro

cedure have b een established in such a way as 

to ensure that the total cost of obtaining a 

European patent (including the r epresentation 

and translation) would not exceed the total 

cost of nationa l patents in three larqe Euro

pean countries (e.g. GB, DE, FR). As soon 

as pate nt protection is sought for at least 

three Contracting States, the European route 

is therefore advantageous. 

The second point ~ want to mention is that for 

the firs t time the EPO makes available patents 

granted after search and exarnination , which 

rne ans strong patents , not only for one or the 

other of the European States but f or all Contracting 

States. From the point of view of the general 

policy of European States this constitutes a 

rnajor step towards creating equal conditions for 

cornpetition throughout Europe and I am personally 

convinced that the Munich Convention in this 

respect constitutes an important contribution to 

achieving th e aims of the Common Market, eve n 

though the entry into force of the Cornmunity 

Patent Conv e ntion is still pend ing . On the other 
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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 r egistered patents or deferred exami

nation under the national systems. 

2. 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 f irst stage takes place at The Hague in 

Directorate General 1. The Receiving Section 

there performs the examination on filing and the 

forrnaliti es examination , while at the same time 

a Search Division carries out the search. After 

this both the application an d search report are 

published. 

DG 1 is the former International Patent Institute 

(IIB) which I mentioned at the very beginning of 

my speech and which was incorporated into t~e FPO 
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on 1 January 1978. It now comnrises about 

eight hundred employees, about four hundred of 

them experienc8d search examiners. In 

addition, part of the former sub-Office 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 t he 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 Bul l etin . 

Substantive examination in Mun i c h started in June 

1979 for certain technical fields; ~Y 1 December 

1979, the Office hatl 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 
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f irst thirteen European patents were granted 

on 9 January 1980, nineteen rnonths after the 

opening of the Office and seven months after 

the start of substantive exarnination forrning 

the second stage of the procedure. 

The third stage of the procedure is the 

oppos i tion proceedings; they take place in 

DG 2 in Munich too. Within nine montQS from 

the publication of the mention of the gran t 

of the European patent , any person rnay give 

notice to the EPO of opposition to the European 

Patent granted. If t he patent is revoked as 

a result of opposition proceedings, the effect 

of such revocation is retroactive to the qrant 

of the patent. 

As the principle of post-srant-opposition was 

chosen for the EPO and the f irst patents only 

were granted only in January this year , this stage 

of procedure has not yet come into action . 

Let rne f inish 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 forrnin0 Directorate General 3 in 

*Stanf. 31.3.~0 
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Munich are dealing. 

Apart from DG 2 and 3, in Munich you find 

DG 4 (Administration) and 5 (Legal and Inter

national Af fairs) with a total Munich staf f of 

about 400. The total EPO staff in Th e Hague, 

Berlin and Munich the refore now is about 1300 ; 

at the end of the building-up period it will 

be about 2000. 

3. Filing statistics 

Let me now give you sorne inforrnation on the actual 

u se which has been rnade 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 offic e in June 1978, 

more than 20 , 800 European Patent applications 

have been f iled; included in this f igure are 

about 2,500 international applications desig

nating the EPO under the Patent Co-operation 

Treaty (PCT) .* It is interesting to note that 

this f igure is the result of a steady increase 

in the number of applications filed per month. 

The applications jumped frorn approximately 

500 in January 1979 to 800 frorn February to 

April of that year and from May on rernained 

constantly above 1000; in March of this year, for 

example, the figure was rnore than 1 ,400 . 

* Stand 31 . 3 . 8() 24 



From an analysis of these applications, the 

following indications may be of interest 

(European applications without Euro-PCT): 

Priority: 

94.7% applications claim priority, 5.3% 

are first filings. 

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 

Contracting States 

Others 

DE 

US 

FR 

GB 

CH 

JP 

NL 

IT 

BE 

SE 

AT 

All others below 
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1979 

66.72% 

33.28 % 

30.88% 

24 . 57% 

10.89% 

9.79 % 

6.30 % 

4.70 % 

3. 1 0% 

1 . 5 5 % 

1 . 4 9 % 

1. 28% 

1 . 1 7 % 

1 % 



Designations: 

The average number of designations p er appli

cation filed in 1979 was 6.67 . 

Offices with which European applications 

are filed: 

EPO, Muni eh 49% 

EPO, The Hague 7% 

London 28% 

Paris 11 % 

Berne 2% 

Stockholm 1 % 

All other n at ional offices less than 1%. 

Fields of technology : 

Chernistry and related technology 45% 

Mechanics and general technology 33% 

Physics and electricity 22% 

Initially the share of chernistry was consider-

ably higher, narnely over 55 %. Since the 

opening of all technical fi elds for e xamin

ation in December 1979, the balance is· evening 

out. The EPO takes this as a further 

encouragement s ince it shows that t h e European 
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route is used equally by industrial branches which 

traditionally are not looking 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. 

IV PROSPECTS FOR THE FUTURE 

What are now the prospects for th e future develop

ment of the European Patent system? 

As to the .Munich Convention , th e r e are good chances 

for rnore countries joining the presen t eleven Con

tracting States in the near future : Ireland for 

exarnple 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 

atternpt to file a ratif ication b i ll was already rnade 

in 1978, but was withdrawn by t he government since 

it would have failed to obtain the r equ ired 5/6 

rnajority. We know that De nmark will make a second 

atternpt since Denrnark is a Common Market country- and 

the community patent - which is based upon the funct

ioning of the European 
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Patent Office under the Munich Convention - is an 

essential factor in the Conunon Market. Greece is 

another Signatory State whose policy in regard to the 

European patent may be inf luenced by the Common Market 

of which this country will become a member as f rom 

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 f ar as 

Spain and Portugal are concerned, here again the 

expected enlargement of the Common Market.gives rise 

to sorne 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 parliarnents of 

six EEC Member States. Ratification is also in progress 

in the Netherlands, but difficulties are being encount~red 

in Ireland and Denmark. At the level of the Council of 

Ministers of the EEC, a political initia t ive is therefore 

being prepared and we hope that this will lead to the 

entry into force of the Convention in t he ne xt few years. 

In the meantime, an Interim Committee has b e en created 

in order to prepare the implementation of the Convention. 

One of the tasks of this Comrnittee is to r eview the 

provisions of the Convention concerning litigation in 

respect of conununi ty pa t e nts and at the pres·ent time. a 

proposal 
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is under discussion on whether national courts 

of the f irst 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, bvt 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 airn - 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 

Dept.Research & Technology 

H. Grunau 
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Promotion of Research, Development and Innovations 

in the Federal Republic of Germany 

(1) In the following I would like to give you abrief 
s urvey of the promotion, development and innovations 

by the Federal Governnient. 

(2) Goal s cf the Promotion Measures of the Federal Government 

The starting position of the Federal Republic of Germany 
- as in ruost 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 seil 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 rapidly today than during the past 30 years. 

In important fields the great postponed demand of the 
post -war period has been rnet. Demand will not keep· pace 
with growing production possibiliti€s. 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 expert markets. 

The dernand for services as growing, resultfng 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 
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prornotion of research and developrnent 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 job 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 gi ve incentives to compensate distortion~ 
in international competition and assist in overcoming diffi
culties in structural adjustment. 

2. Promotion Measures of the Federal Ministry for Research 
and Technology 

Fig. 1 gives a survey of the program spectrum of the Federal 
Ministry for R~search 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 traLfic 
systerns, data processing, the general promotion of sciences 
as well as basic nuclear r esearch. 

3. Measures of the Federal Government for Promoting Srnall 
and Medium- Sized Enterprises 

After this survey of the promotion measures of the Federal 
Min istry for Research and Technology , I would now like 
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to discuss in more detail the measures of 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 ernployees 
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 exposed 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 

enterprises. These measures are to help the latter to 
gain better access to informatlon 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 Governrnent for the promotion of research and 

technology 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 ~xplain in more detail. 

3.1 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 constantl y need research. 
They depend entirely on externally conf erred developrnent 
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 frorn 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 prograrrun has been well recei ved by the enterprises. 
To date, somewhat more than 900 applications have been 
rnade with increasing t endency . Grants of as much as 
17.8 million DM have already been awarQ.ed, which correspond.= 
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 5o rnillion DM. For the year 1980 1o million DM 
have been provided for the program in the budget of t he 
Federal Ministry for Research and Technology. 

Th0 promotj.on of external contract research is not conf ined 
to specific research subjects. It is not a "prograrn
oriented" but a cost-related ( 11 i ndirect-spec ific" ) 
promotion measure. 
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3.2 R & D Staff Expenditure Grant 

On 27 and 28 July, 1978 , the Federal Cabinet decid.ed - on 
the basis of the r.ecommendations made during the 
World Economic Summit Conference held just previously·
to award small and mediums-sized enterprises grants 
for R&D staff expenditure. In 1979 the sum of DM 300 
million was appropriated for this purpose in the 
budget of the Federal Ministry af Economics. The 
amount in 1980 will be DM 390 rnillion. 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 40% 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.ooo 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 Arbeitsgemeinschaft Industri
eller Forschungsvereinigungen, industry' s autonomous 
organization mentioned e.arlier. 
1979 4.821 enterprises had applied for R&D staff 
expenditure grants . 

3.3. 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 sourc~s 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 
questions 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: 

- inf ormation on new products and processes using new 
developments and materials; 

- assistance in the use of exi-sting 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; 

- recornmendation of exper.t 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 serv~ces 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 fo.r 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 technigues or on certain branches or on a 
particular category of "clients". 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 tn 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 thE purpose which are 

administered by the sponsoring institutions. 

Innovation advice .is clearly a "service wi th a future 11 • 

Th.is is evident both frorn the considerable interest shown 

by srnall and rnedium-sized enteTprises and from the fact 

that a number of Chambers of Commerce are establishi~g 
such advisory services without government assistance. 

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

improving access to available information by ~stablishing 

specialized information centres, data banks and informa
tion agencies concerning patents; 
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O.N.V.R. - N.R.D.O. 

FIFI'H WJRLD CONFERENCE 

Munich, May 28-29, 1980 

SPEAKER: Mr. Christian MARBACH, .Managing Director of ANVAR. 

ANVAR' S NE'W ME:I'HODS FOR THE PffiIDI'ION OF FRENCH JNNOVATION. 

The French Governrnent Council of 1".inisters 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 srra.11- andmedium- size 

businesses. With this in mind, a certain nurnber of rreasures were adopted during 

1979. Among them the refo:an of the French National Agency for Research 

Developnent (ANVAR) • 

The m:iin objective of this refo:an v.as to irnprove the insertion of the necessary 

e....-onomi(.; il1::::ans into a ll tlie stage::; u:L tli~ irlllovatic....1 p1:ocess. 

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

ANVAR was created in 1967, in order to: 

- assist the ccrnmercialization of the results of scientific and technical research 

carried out by public canpanies and departments; 

- assist private inventors and private sector businesses. 

During the past t:welve years , this Agency has studied rrore than 18,CXX) dossiers 

and aided several thousand inventions. By the end of 1979, itmanaged 700 licenses 

granted to 600 canpanies, and m::>re than 6CCX) patents. 

In practice, it has cane up against tWJ sorts of difficulties : 

- On the one hand, financial :rreans ~re lacking at the exper.irrental level, which 

is necessari:ly found between the r esearch and the devel oµnent s tages. 

- On the other hand, the centralization and canplexity of the procedures rendered 

access difficult for small- and medium- size finns, which are a particularly 

fertile source of innovation. 
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The reorganization of ANVAR airned at rorrecting these gaps. 

The refonn proposed.:. 

a) - To enlarge the Agency's task concerning scientific and technical infonnation 

so that it 'WOuld becaue the pivot of a coherent and straight-forward system 

of assistance for small- and med.ium- size CCitlp3.Ilies developing innovation, 

b) - to broaden the role of ANVAR with respect to the developnent of assistance 

through public funds, thus contr.ibuting to the developnent and renewal of 

the French industry structures, 

c) - to place ANVAR under the sole and direct control of the Ministry for Industry 

and tb mxlify the canposition of its Board with the Government Delegate for 

Innovation and Technology, becoming its President. 

All this was accepted by our Government, and the details were 'WOrked out in tim· 

The Ministry for Industry will henceforth be in a posi tion to canbine ANVAR' s action 

with that of industrial policy, notably in the fields where coordination at a 

national level is necessary. The financial ability of canpanies 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 innovat.i:on pranoted by the State. 

Three canplementary lines of action have been established so that ANVAR roay carry 

out these tasks effectively: 

1° - Continuity in its role of developing and praroting research results, 

2° - Organization of financial assistance for innovat.i:on, 

3° - Solid regional .implantation. 

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

THE SEITING-UP OF ANVAR IN KEY PROVINCIAL REGIONS: 

Twenty-t'WO "Regional Delegates" have been appointed by ANVAR, and all 

"Regional Delegations" for which they are r esp:msible , were set up before 

the end of 1979. 
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These organizations will und.ertake to distribute assistance in a decentralized 

manner, so that the sna.11- and medium- size firms rnay benefit significantly. 

They will have a:msiderable independence and the accounting procedures of ANVAR 

will guarantee the use of Regional contributions received for the develoµnent of 

regional actions. 

Furthenrore, an "Orientation Ccmnittee", representing the scientific and econanic 

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

"assist" and "guide" as SJ;eCified in the Covernmental decree. 

Thus, part of ANVAR' s new rnission may be deterrnined as: 

- developing a netv.ork to stirnulate and give advice so that the sectors of research 

and industry may better express themselves. This network of Regional Del egations 

organized througoout the whole of France, intends to v.ork in conjunction with 

other public and professional l:xxlies, in particular with the Chambers of Corrmerce 

and Industry, in order to assist companies ; 

- to def ine their needs through technical studies and market researches 

- to have access to all available srientific inform1ti0n ; 

- to have contact with all French scientific lal:nratories or research ce.nters. The 

l atter, and particularly those coming under the Ministry for the Universities, 

may of course apply directly to industry if they wish to carnnercialize their 

own resul ts ; 

to develop progressively, in each region, a unique meeting place for industry 

which enables it to obtain infonration, technical assistance and access to all 

the means, financial and others, availabl e through the State. 

Industry, notably sna.11- and medium- size canpanies, should row 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 econcmic reorganization 

related to innovation. Thus, it has been decided to replace existing aids for 

developnent and pre-developnent by a single procedure of "AID 'ID JNNOVATION" . 

This "AID 'ID lliNOVATION" will r eplace and extend the existing processes of 

"AID FOR DEVELOPMF.Nr" (a loan, upto 50% of the strict developnent cost, non 

reirnbursable in the event of failure), and "PRE-DEVELOPMENT AID" (subsidy granted 

to a research center, cooperating with a company for the pw:p:>se of irnproving 

the transfer of technology to the econanic sector). 

45 



The "AID 'ro INNOVATIOO" canprises the follow:i.n:f: 

- Its general aim is to prCiTOte innovation and technological progress, and may 

concern all the phases of the innovation processi . filing applications for, or 

extending patent protection, market researches, cx:mplanentary experirnentation, 

prototypes and developnent. 

- The beneficiary rnay be a canpany, 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 prograrnrre, the degree of innovation, and the econanic interest of the 

products or processes (in particular the prospects of carmercial 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 canpany, a programne which 

'1,t,'Ould 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 ~.i.nistry on whorn they depend, or ANVAR. "Credit 

National", a division of the Finance Ministry, continues to carry out the 

f inancial investigations. 

The Regional Delegations are authorized to take decisions for this aid up to . 
500,CXX) francs - a threshold to be crossed in the future. Alx>ve this arrount, 

and, at the national level , the final decision· has to be taken by the 

Managing Director of PNVAR, after consultation with either a national ccmnission, 

or a regional ccmnission. The latter, of course, being under the chairrnanship of 

the Regional Delegate of ANVAR. 

The "AID 'ro INNOVATION" will a.irount, in 1980, to 400 million francs out of 

the budget of the r4in.istry for Industry. 

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

rnedit.nn- size industries active in innovation. 

A canpletely new procedure has been set up for them: "PONUS FOR INNOVATION". 

By this means , ANVAR will autaratically reirnburse 25% of the i,.ork contracted 

out to laboratories or to experts (up to an arrount of 1 million francs per 

cx:mpany and per year) • 
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A wide-ranging pJlicy will be adopted, concerning the clnice of \\Ork 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 

cx::x:>peration between the \\Orld of research and that of industry. This subsidy 

is intended for canpanies anploying less than 2,CX::O 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 rnay be the developnent of new or iroproved 

products or processes, and studies or initial develoµnent of technical 

processes. 

The bonus will be paid by ANVAR upon receipt of pro-forma bills, and 

corresp::>nding technical reports supplied by the beneficiary. 

The corresponding sums will be included in the budget of the Ministry f or 

Industry \Vhich will conclude with ANVAR the appropr~_ate convention. For 1980, 

a first arrount of 15 million francs is available fo.r the "INNOVA'1'ION BONUS", 

and rrore rroney will be released for this plirp)se when necessary. 

X X 

X 

These recent means , which our Government has nade available, must be continually 

adapted to the changing Y.Orld of innovation. ANVAR has fixed itself an objective: 

to becane, for its clients, a nati onal and international cross-roads, and to 

a:rnpile for them the best collection of data concerning inventions arrl new 

techniques available, in cooperation with other existing agencl.es and organizations 

in France and abroad. 
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Directions in the United States for Enhancement of Invention 

Willard ll.arcy 
Vice President 

Invention Administration Program 
Research Corporation 
New York, N.Y. 10017 

There is no question but that technological innovation has 
contributed to economic growth in the United States. However, the 
importance and ef f ects of this factor have only recently been 
recognized by l'<.merican econornists. rreoccupied with such absolute 
concepts as static €~dowments and quantities of land, labor and 
capital, students of the industrial society have ignored dynarnic 
factors such as technological innovation and industrial know-how. 
Emphasis has been placed on other, rnore easily quQntified pclicy, 
influencing econornic 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 
historically normal manner, prodti.cing ever more new products and 
processes. Why technology was even able to put a man on the rnoon! 

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 1 950s 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 bad fallen from about 40% in 1950 to 30% in 1970 
while the Common Harket share had risen from 11% to nearly 15%. 
The United States, like Great Britain, was tyring to hold its own 
in o l der areas of technology - steel, automobiles, ship building 
and the like - but had lost its l ead in newer technologies, such as 
electronics, where Japanese firms were taking over. 

While these changes wcre td~ing place the composition cf American 
i~ports and exports rcflect~d 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. American produc
tivity had also shown a declining rate of increase over the two 
decades frorn 1950 to 1970, so that this rate was substantially 
lower than that in the country's major cornpetitors in the 1970s. 

In effect the United States had lost rnany of its technological 
advantages and bad to cornpete against other industrial countries 
on a price basis with low profit rnargins . 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 been economic and trade policies; 
environ.mental, health, and safety regulations; tax policies and 
venture capital formation; federal procurement practices; äirect 
federal support cf resea rch and development; policies governing 
patents and införmation transfer; antitrust r egulations; and 
managerial philosophies and practices af fecting 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 r esult of this study. 

Basic Research and the Unive r sity-Industry Interface 

Truly basic research in the United States is almost exclusively 
performed in universities. Financial support for this r esearch 
is provided a lmest 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 innovation. If technological innovation 
in the Unite d 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 def icient. 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 give s some perspective on the magnitude and type of 
support of basic research by the Federal government. 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. 

Comparison 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 developrnent 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 f ar 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 national 
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 i s 
f or defense and space a nd most of this is for applied research and 
development rather than for basic r esearch. Thus, the amount of 
money spent for basic research is only, roughly, about 17% of the 
total R and D budget. Even s o the dollars spent range between 
$3 and $4 billion annually. 

Since major support for basic research a t universities has been 
prirnarily from gover1nnental sources for rnost of three deca<les, 
industry has lost touch with what basic research is actually 
being performed. Whi l e most of: the rescarch results are published 
eventually, no genera l systematic procedure has been developed 
for the transfer of these results in usable form to industry. 
Recognition of the need for more effective information transfer 
methods hcs now developed and enhanced met~cds ure perceived 
as much needed linkages between universities and industry. 
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A nurnber 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 relationships 
are a broader educational experience for students; potential 
employment opportunities for university graduates; and stimulation 
of faculty mernbers 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 sector. 

One of the most important barriers which needs to be overcome before 
smooth-working relationships can occur is the dif ference in manage
ment philosophy between universities and industrial companies. 
These philosophies are not incompatible and their dif ferences 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 devcloprnent before coromercinl products 
are possible rnust be understood by academics. 

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

Opinion is divided over the proper Federal role in the initiatiqn 
and maintenance of university-industry r2search 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 cone presently in a limited way by the 
National Technical Information Service. Other ways the Federal 
goverr.lt'.ent. can influence university-industry relationships are 
mentioned in the discussion of the racently publicized Domestic 
Policy Review prograrn to which I now wish to turn. 

Domestic Policv Review 

About two years ago, soon after the advent of Mr. Carter as President, 
the Depart2er. t of Co~tr..e rce \·1as charged wi t h making yet another 
comprehe~sive study of the Unitc d S tates e conomy with particular 
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ernphasis on how to irnprove 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 9ver 250 officials fro~ 
28 governrnent agencies, and sorne 500 representatives frorn industry, 
acadernia, 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 Dornestic 
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
rnental policy to preserve and promote it. If the initiative 
are irnplemented, over time it is expected that the rate of innovation 
will increase and a clirnate 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 rnajor general channel of cornrnunication between 
federal laboratories and industry, the National Technical 
Information Service (NTIS) will be augmented through the 
creation of a n ew Center for the Utilization of Federal 
Technology with the mission of improving the transf er of 
knowledge from federal laboratories to industrial uscrs . 
In fiscal year 1981 $1.2 rnillion is expected to be spent 
with about $2 rnillion being allocated annually thereafter. 

The NTIS will undertake to collect, translate and rnake 
available to industry informa tion on foreign technological 
and scientif ic advances which are now virtually untapped 
in any systernatic way in the United States. The first year 
cost for this endeavor is expected tobe about $1.8 million. 
In addition the Departrnents of State and Cowmerce are to 
cooperate in obtaining similar information frorn returning 
overseas visitors, scie nce counselors and other techno
logically oriented travellers. A cost of $2.4 rnillion 
is estimated for fiscal yeür 1981. 

Incre asing Technical !(nowledge 

Basically this involves direct governmental investrne nt in 
the C.evelorment of t e chnolcgies , a n0w area of go·~ernment 
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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 Governrnent'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 ef fective and ef f icient 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 establi shed, overcorning the present 
chaotic a nd 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 def ending patents in the 
courts. This is to be accomplished by upgrading the 
Patent and Trademark Office's (PTO) filing and 
classification system, establishment of a single court 
to deal with patent appeals (many different courts now 
have jurisdiction) , and provision for a voluntary 
reexarnination 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 s mall business for 
commercial exploitation of inventions. 

Clarifying Antitrust Policy 

Provide a clear, unarnbiguous guide in conformance with 
present antitrust laws to be formulated by the Department 
of Justice, working together with the Federal Trade Com
mission and the Department of Conunerce, to enable effective 
collaboration between industrial companies in support 
of joint research and development for mutual technological 
and societal benefit. ~..n initial collaborative program 
in the automotive industry was announced in May 1979. 

Festering 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 National 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 y e ar 1981 $10 million has been provided. NSF 
will werk with othe r agencies to determine whether 
similar programs should be established. Coordination 
of these programs a nd 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 (sie) 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 mace 
available for e ntrepreneurial ventures. The Federal 
government will support two region~l CIDs in f iscal year 
1981 to the extent of $4 million per center on the 
condition that the region wil l provide matching f~ncs . 
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Encouragement of governmental contracting agencies to 
develop procedures for ensuring that small businesses 
are not unfairly excluded from competition fcr 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 c an 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 u sed in procureme nt 
of items for government use . Special attention in 
procurement procedures will be given to innovative smaJ.l 
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 Regulatory 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 c onsiderat ion, thereby allowing industry 
to plan its research and developnent more effectively. 

Expediting clearances for those products that are most 
innovative and/or have exceptional 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 prograrns, recognition is being 
given to the effect of innovation and technical obsolescence 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 conf erence 
for deans of business and engineering schools to stimulate 
improved curricula in technology rnanagernent and entrepreneurship; 
a Presidental plaque will be awarded annually to innovative 
cornpanies in six areas: transportation, communication, 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 
governrnental agencies in irnplementing these policies and 
pursuing the rernoval 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 rnerely first 
steps and would not solve all current difficulties in encouraging 
innovation. He pointed out that, under the econornic system of 
the United States, industrial innovation is primarily the 
responsibility of the private sector, and that, while the Federal 
governrnent can establish a clirnate conducive to innovative 
activity, it is ultirnately the decision of the cornpany rnanager 
that deterrnines whether innovation will actually take place. 
The President also recognized that appropriate changes in 
existing tax laws could rnake 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 rnore extensively before specific prograrns are 
devised. 

This prograrn has received a mixed reception in all quarters. The 
consensus seerns to be, however, that the prograrn is generally 
satisfactory in what it proposes, but that it is only a few srnall 
steps in the right direction. The prograrn is probably as extensive 
and imaginative as could be devi s ed at this time considering the 
dernocratic process used to develop it, and it probably will be 
acceptable to the political, economic, financial, legal and 
indus tria l sectors as well as to the public at !arge. 
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Implementation of the prograrn 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 us e 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 Office be constituted as a 
separate governmental agency instead of its present status 
as a subunit of the Department of Commerce. 

Innovation 

Special t as k f orces have b e:en set up in both Hau ses of 
Congress to review the whole ~atter 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 committe~s studying draft 
bills before definitive legislation emerges, and this will 
take much time. Meanwhile, a nurnber of bills of relatively 
narrow scope already introduced in both Hauses 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 introduced into both the Senate and House 
proposes the establishrnent of an Office of Industrial 
Technology within the Depa rtment of Commerce, and, as 
complementary and satellite offices, jointly funded centers 
for industrial technology at universities around the 
country. 

The House i~ also considering draft legislation which would 
create a National Technology Foundation to promote 
technology for national welfare and coordinate go~ernrnental 
activities in the area. A Senate cornmittee i s also con
sidering draf t legislation which would provide that each 
federal l aboratory with a budget in excess of $50 million 
would establish a technology utilization laboratory. 

Energy 

Both Senate and IIouse have passed basic synthetic fuels 
bills which are currently being considered in conference 
between r epresentatives from both Houses, and a nurr~er 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 d evelop innovations in the energy 
area, including solar, tida l, 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. 

Tax e s 

Major tax legislation directed towards enhancing the 
climate for technological innovation has not been 
considered in detail yet by this session of Congress, but 
a number of proposals having specif ic objectives are being 
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studied by several House conunittees, where tax legislation 
originates, prior to drafting formal bills for legislatiye 
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 embod ied in a formal bill provides for a f aster 
write-off procedure for plant and equipment depreciation 
than is allowed under the currently used useful-life 
concept. 

Regulatory Procedures 

Legislative action to alleviate the ef fects 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 acce ptable 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 l evels in the 
Vnited States that a new era has dawned when old economic theories 
and practice s are no longer pertinent or even appropriate, when 
n a tural and energy resources will be in short supply, and when 
environrne ntal and health problems will be entirely different from 
those faced in the past. Public perception a ppears to be that, 
to cope with societal problems in this new era, technological 
innovation must be enhanced, basic scientific research must be 
foste r ed and a grea ter d egre e of inte rdisciplinary cooperation 
must be d e v e loped. After much discussion, study and review of 
alterna tive s, it appe ars that action is planne d or is unde rway 
on rnany fronts in the Uni t ed States to correct pe rceived 
d e ficiencies and to me et the challenges of the next decades. 
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Table I 

Government Support of 
Basic Research 

in the United States 
(Dollars in Millions) 

Proposed 
Budget 

1969 1979 1981 

Department of Health and Human Services 
(formerly Department of Health, 
Education and Welfare) $ 371 $ 982 

National Science Foundation 248 755 

National Aeronautics and Space 
Administration 380 520 

Department of Energy 285 468 

Department of Def ense 277 371 

Department of Agri:::ul ture 107 267 

bepartment of the Interior 55 168 

Other agencies 58 106 

Totals $1,779 $3 ,637 

Source : National Science Foundation as reported in 
Science and Government Report , December 15, 1 979 

Proposed Budget for 1981 - Chemical and Enginee~ing 
News, 4 February 1 980 
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$1,840 

952 

581 

593 

523 

324 

78 

1 82 

$5,073 



France 

Japan 

United Kingdom 

United States 

West Germany 

Table II 

Expenditures on 
Research and Development 

Government only 

(Dollars in Billions) 

1967 1975 

$ 2.0 $3.7 

1.0 5.3 

1.2 2.7 

15.l 20.9 

2.1 6.5 

Total Government 
plus Industry 

Percent of Gross 
National Product 

1967 

2.1 

1.5 

2.3 

2.9 

2.0 

1975 

1.8 

1.9 

2.1 

2.3 

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 
~esources for fee 

Cooperative Research 

Spe cific 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; contractua l arrangements; substantive 
contributions by both parties 

Source: Adapted from a paper e ntitled "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 IV 

Congressional Recent Actions 

Identification of Bills 
as Introduced into the 

96th Congress 

s. 414 
H.R. 2412 

s. 1215 
H.R. 5715 

s. 14 77 

s. 1679 
H.R. 5075 

s . 2079 

H.R. 2743 

s. 1250 
H.R. 4672 

s. 932 
H.R. 5726 
H.R. 605 
H.R . 4471 
H.R. 5187 
H.R. 5892 

s. 1308 

No Major Formal 
Bills Introduced 
Yet 

Many Bills Directed 
to Specif ic Techno
logical areas 

Major Purposes of Bills 

Uniform government patent policy for small 
businesses and universities 

Contractor ownership of title to patents 
f rom f ederally f unded 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 universitie s 

Expe dLte rese arch 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 regulations 
consistent with high standards of 
protection of public health and safety 
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EMPLOYEE INVENTOR REMUNERATION 

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

I. The airn of this contribution her~ cannot be a lecture on 

the complex matter of the right on employees' inventions 

and the practice of their compensation i n 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. -
Legislat ion concerning Employees' Right on Inventions. 

Austria: 

Belgium: 

Denmark: 

France: 

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

Individual contracts between employer and 
employees. 

Law on Emp loyees ' Inventions since 1955. 

Individual contracts between employer and 
employees; partly special regulations for 
civil servants. 

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

Federal Republic -
of Germany : 

Regulations in chernical industry 
of 1920 . Law on Empl oyees ' Inventions 
since 1956 . 

Italy : S ince 1939, included in the Patent Law. 

Nethe rlands:Since 1910, included in the Patent Law. 

Sweden : 

Tlnited 
Kingdorn: 

China: 

Japan: 

U.S.A.: 

USSR: 

Law on Ernployees ' Invention~ s ince 1949 . 
Jurisdiction on the basis of the Civil r,aw; 
since 100 years; Section 56 of the Patent Law. 

Decrees of 1963 on compensation of employee 
inventors . 

Since 1903; Section 35 of Patent Law (1959); 
directions for compensation of inventions 
made by civil servants. 

Individual contracts between ernployer and 
employees; preparation of legislation ("Moss 
Bill" since 1970) . 

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 m0difi

cations is published in English in the monthly review 

"Industrial Property" 1972, page 226 (and following pages), 

in French in "La Propriete Industrielle", page 236 . In 

connection with this law you will find the" Directives 

on the Compensation to be Paid for Employeesr 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 Gerrnan Arbitration Board, Dr. Schade, is published, 

entitled: "Ernployees' Inventions , Law and Practice in the 

Federal Republic of Gerrnany". 

In spite of its shortness, this study gives a good survey 

on the proble ms arising from the German law and from 

the directives· mentioned above and certain indications 

to solutions as far as the y are possible in so concise an 

articles. 

II. 1. contrar7 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 inve ntion is a so-call~d service invention, the 

ernployer has the right to claim this service invention. 

By the claim , which is rnade 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 "unlirnit.ed claim". 

The law provides also ·for a "limi ted claim". In this case 

the employer gets only a non-exclusive license. 
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The Gerrnan law def ines a service invention as follows: 

Service inventions are inventions rnade 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 hirn 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 . 

2. Referring to the German law, the original right of the 

ernployee is changed by the claim of the ernployer into 

a right to a fair share; all service inventions are to 

be cornpensated on principle and not only those with 

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

new Briti sh law. 

The consequence is that a Gerrnan employer has to compen

sate on principle rnore inventions than ernployers in 

other countries . 

3. The Gerrnan ernployer has to file imrnediately a domestic 

application for a patent or a utility model bas~d an 

that invention , unless he sets the inventions free or 

the employee agrees that no application is to be f iled 

or the service invention is not to be disclosed. 

4. If an ernployer 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 

71 



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 l~mp 

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 contrac.t, cause considerable dif ficul ties, which 

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

5. The protection of the ernployed inventor granted by the 

German law is very extensive, because every agreement, 

made before the notification of the inventi on , is considered 

to be ineffective , if it is to the detriment of the employee , 

and an agreement made after the notif ication 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. 

6. In assessing compensation, due consideration must in particular 

be given to the commercial applicability of the service 

invention, the duties and position of the empl oyee in the 

enterprise, and the enterprise 's contribution to the in

vention (Se ction 9 of the German law) . 
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7. According to t he German law , in al l disputes between 

employer and employee as a result o f this law , the 

Arbitration Board is the first b ody to be approached . 

Such an a ppeal is not necessary if the ernployee has 

l eft the employe~' senterprise . Otherwise the court s 

having jurisdiction in patent litigation (according to 

Section 51 of the Patent Law) a re competent, and not 

the Labour Courts . 

8 . One provision of the German l aw which was considered 

to be very effective during the legislation proceedings 

was not so in practice. This is the "limited c laim", 

subject matter of Sections 7 , subs. 2, and 10 of the 

German law. lt is very seldom used in industrial 

economy but sometimes in public authority . 

The reason is that , after having stated such a c l aim , 

the ernployer , in dealing with h i s employee, may not 

contest the inventi ons ' e ligibility at the t i me of 

claiming industrial property protection , un l ess a decision 

to this effect has been r e ndered by the Patent Office 

or a Court of Law . 

This risk is normally too high for the ernployer , even 

though Sect . 10 provides that the claim for cornpensatipn 

does not a rise before the beginning of the e xploitation 

by the emp l oyer. 

This is an exception frorn the principle of monopoly , the 

princip le of the Gerrnan l aw . As the ernployee i s not ob

liged to f ile an application fo r a patent or a util ity 

rnodel, no protection rnay be obtained and nevertheless 

the ernp loyer h as to pay cornpensation . 
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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 ternporary compensation is 

to be paid as soon as the employer has claimed the 

inventicn and exploi ts i t. 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 f inally 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 Ge rman law givesonly a few clues for 

the evaluation of the compensation . For 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 ascertainme nt of t he "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 invent or woul d 

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 regi stered 

as a utility model, according to Section 2. The va lue 

of a utility model is normally considered to be lower 

than that of a patent. But there are exceptions , for 

instance the branches dealing with swiftly moving goods, 

like toys. 

First of a ll we distinguish internal and external use of 

a service invention. External use can be the i ssuance 

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 . 

1. 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 
measurab l e benefit to the enterprise ; 

Estimation . 

lt depends on the individual case, which metnod ~s to he 

preferred . Lincense anal ogy and establishment of the va l ue 

by reference to measurable benef it are considered to be 

equiva l ent . Estimation should onl y 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 tobe 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 conunon 

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 i nf l uenced by the 

invention or not. That means for example whether the essential 

function s of the entire device are considerably improved 

or whethe r a new type of mac~ine results from the invention 

that can be used for implernenting new functions. 

In the case of an extrernely large sales volume the Gerrnan 

directives provide the possibility of reducing the royalty 

rate. Such large sales volumes do not have to result only 

f rom the invention but also depend on the reputation of the 

enterpri se , on the amount of investrnents and on advertise

rnent. Even in contracts with independent inventors or between 

enterprises such reductions are frequent in several branches. 
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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 valuabl e than the invention itself. 

If such contracts exist at all and are known, it is 

therefore onlymore or l ess possible to copy such license 

factors. It is e vident that even if using the license 

analogy, several factors are often t o be estimated. 

Another important factor is the so-called ''unit of 

reference". Nowadays it is quite se l dom that an invention 

concerns an abso~utely novel machine . Generally inventions 

only improve e xisting 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 f ound out what is common 

usage in economy in regard to that question , it is of i m

portance - following a decision of the Federal Supreme Court -

whether the entire device is strongly inf luenced by the 

invention or not. That mean s for exarnple whether the essential 

functions of the entire device are considerably irnproved 

or whethe r a new type of rnachine results from the invention 

that can be used for irnplementing new functions. 

In the case of an extrernely l arge sales volume the German 

directives provide the possibility of reducing the royalty 

rate . Such large sales volurnes ~o not have to result only 

frorn the i nvention but also depend on the reputation of the 

enterprise, on the arnount of investrnents and on advertise

rnent. 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 f irst two points of v.iew there is a rang.e 

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 developme~t 

work 4 points, and the technical direct.or 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 öased 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 e qual to a participation factor of 21%, 

following the Table in number 37 of the German directives. 

Perhaps there is some scepticism with regard to th~s 

system. But it has proved applicable, even if the opinions 

of the parties concerned dif f er 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. 

IV. 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. 

V. The final section of this survey deals with selected 

examples taken f rom 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 handling 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 right~ to 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 e nsure an adequate compensation for our 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 rnade further improve

men ts 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 f irst was the decrease in the import of innovative tech

nology on one hand and the increase in the technology related 

to consurner 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 g r eat deficit , but as for newly concluded 

license agreements reported in 1978, the import of technology 

was 181 million dollars as against 223 rnillion dollars of 

expert , and the imbalance between the export and import of 

technology is being gradually corrected . 

Figure 1 shows the trend of Japan's expert and irnport of tech-

nology since 1965. It reveals that the export of technology 

has been on the increase every year, while the irnport 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 def icit. 

Figure 2 shows the trend of Japan's irnport of technology in 

terms of the number of license agreements concluded. It is 

noted that Japan's irnport of technology increased in 1965 to 

1973 and decreased once, followed by another increase in the 

last few years. 

2. Regulations on import of technology 

License agreements for import of t echnology can be classified 

into two categories for administrative purpose; agreements 

whose contract terrn or payrnent terrn exceeds one year and the 

other agreernents. License agreements for import of technol-

ogy were, as a rule , subject to examination by government 

authorities on a case-ty-case basis either for perrnit or a p 

proval, based on the "Law concerning Foreign Investment" 

(enacted in 1950) for the forrner category or the "Foreign 

Exchange and Foreign Trade Control Law" (enacted in 1949) for 

the latte r. These regulations were applied from the stand

point tha t the securing of foreign currencies and the re

construction of the rnain industries were rnatters of urgency 

to the nation . However, this screening system was not nec

essarily intended rnainly to restrict license agreernents with 

foreign cornpanies. For examle , severe restrictions were not 

irnposed on introducing foreign technology that would contrib

ute to saving or acquring foreign currencies or to the devel

oprnent of dornestic 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 expert, 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. Of 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 note d 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 econorny was rnaking progress, however, there 

carne up dernands 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 

sirnplified , except for seven categories of aircraft, weapons, 

gunpowder, nuclear power, space, elect ronic cornputers and 

petrochernical industry. Since 1972 overall liberalization 

of trade has been carried out, though with deferrnent periods 

for sorne items. To surnrnarize the process of such liberal

ization; 

(1) License agreernents on technlogy related to aircraft, 

weapons, gunpowder, nuclear power, and space technology 

are to be autornatically approved unless otherwise in

structed by the Minister in charge. 

(2) License agreernents on technology related to petrochernistry 

are liberalized except for the technologv for producino 

its derived products. 

the derived products 

Further , technology for producing 

is liberalized in 1973. 

(3) License agreements on technology related to the electronic 

cornputer are classified according to the amount of royalty 

to be paid. License agreernents on the software technol

ogy, except for those involving rnore than 50,000 dollars 

payrnent, and hardware technology, except for those in

volving more than 100,000 dollars payrnent , are liberal

ized. Further, these exceptional license agreements 

are liberalized in 1974. 

As a result of these actions , Japan, the onl y country in the 

OECD that reserved the liberalization, withdrew the reser

vation entirely, and all lice nse agreernents for irnport of 

tec hnology were liberalized. Furtherrnore, administrative 

procedures related to lice nse introduction have been sirnpli

f ied since 1978. 
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The following is abrief surnrnary of the aspects of Japan's 

technology import; 

(1) Payrnent conditions 

Of the 1755 license agreements concluded in 1978 whose 

contract term or payment term exceeds one year, payrnent 

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 payrnent 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 payrnent term 

exceeds one year. 

It is noted that the number of cases whose contract term 

is less than five years 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 technoloqy as bro

ken down into fields of technology in license agreernents 

concluded in 1978 and 1967 whose contract terrn or payrnent 

terrn exceeds one year. It is noted that the ratio of 

the chernical 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 1 1978 275 1,241 0.22 
1 

U.S.A. 1977 4, 718 446 i 10.57 1 
1 U. K. ! 

1975 493 484 1.02 
1 F.R.G. 

1 
1977 

1 

335 
1 

816 0.41 

France 1977 1, 776 1,239 1.43 
1 ! 1 

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

---.-lin_m i 11 i o n c!o 11 a rs) 

Agriculture & Marine 
Mining 
Construction 
Manufacturi ng 

Chemical 
Cerami es 
Iran & Steel 
Machinery 
Electrical Machinery 
Transportation Machinery 
Precision Machinery 
Foodstuff 

Export 

1 

133 

445 
177 

20 
83 
18 
58 
89 

5 

8 

1 Import 

1 
1 

1 

1 

' 
1 

1 
1 

1 

1 

0.5 
3 

15 
894 

133 

31 

35 
105 
224 
199 

19 

52 

; 

(source: Statistics Bureau) 

Table 3 Technology trade as broken down into countri es (1978 ) 

-·-· --,--„„Expo-rt···~--.J j_n 1~·~~Pf'-ldo 11 a rs ) 

Asia 182 X 

R. 0. K. 36 X 

China 68 X 
-~~~~~-~~~---!-~-~- ------;-~~~-~ 

60 West Asia 

J_ 
X 

Iran 35 ---------~„ ______ 

-· 
North America 1 80 

1 

595 
1 

U.S .A. 
1 

62 585 

South America 1 45 1 

1 

X 

Brazi 1 1 34 - i 

Europe 
1 1 

i 89 
1 

315 

U.K. 1 10 1 71 
1 

Switzerland 
1 

2 59 

F.R.G. 8 98 

France 5 30 

Africa 114 X 

Oceania 9 1 

(source : Statistics Bureau) 
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Table 4 Changes in running royalty 

year 

1967 

1978 

1 ess than 5% 5% - 8% rnore than 8% 1 others 
1 

56.3% 17 .0% 1. 8% 24.9% 

36.3% 26.9% 7.2% 29.6% 

Total 

J 

1 100% 

l 454 
1 agreements 

100% 

agreements 
1 

1,426 

.__~~-'--~~--~·~'~~~~.!.--~~~-·~_.__~~~-'-~~~~--l 

1 
1 

(source: Science & Technology Agency) 

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

Table 5 Changes in contract term 
-1 

1 ess than ! l not less than others· year 5 years 1 5-10 years 10-15 years l 15 years 
1 
1 1 

l 
! 

1969 16 .4% 32.8% 24.9% 6.1 % 19.8% 
1 

1978 32.6% 27.0% 15.5% 5.4% 19.5% 

Total 

100% 
1,154 
agreements 

100% 
1,755 
agreements 

(source: Science & Technology Agency) 

note : 11 0thers 11 means agreements in whi ch the upper limit of the term is 
not set forth or the term i s 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 1 Others 1 Total ! 
commercialized 154 53 439 

1 

221 281 1'148 l 
not corrmercialized 46 15 103 73 251 4881 

not known 17 4 55 11 32 119 

Tota 1 217 72 597 305 564 1, 755 

(source: Science & Technology Agency) 

note: 11 not commercialized11 means the technoloqy which had not been 
commercialized by fore1gn companies. 

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

Chemi stry 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 % 
- 1 

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

CDTI 

J. Luengo Vallejo 
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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

gl ish l anguage. lt 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 I only dispose of 30 minutes if I intent 

to read the bulky paper that I send several months a9o to Dr. Krause I sus

pect that I would not finish it. 

As it has b2en distributed between the Audience, and with the per

!Tlission of Mr. Chairman, I will co11m1ent something related to some aspects of 

it, that are directly 1elated with the topics upon with our attention is drawm 

in the summoning -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 \forld 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 distinguishes 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 progress -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 l are reµresented some statistical series. 

On one hand the Grass lndustrial Product {the third colurnn) 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 deve loped countries. 

In other hand the pay111ents for technol ogy had grovm, aswel 1, up to a rate 

of the 11.4%, multiplying itself 3 times in the l ast 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 increa sed without in terruption 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 increa se of the Spanish industry has ta

ken place substantiallyduring the last 15 years . Oue 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 sophistkated ones that the spani sh citizen scour, as a consumer, in inuch 

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 composit-on 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 indus trial 

companies and, of those, 60.000 have a s ta f f composed between 5·to 50 persons, 

and 120.000 with less that 5 persons. 
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Well, it is a well known fact, as Mr. Grunau said this morni ng, 

that S111all and 11iddle sized industries: 

- provide the largest nuniber of jobs 

- produce the largest nu111ber 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 cooperat i on with the Institute 

of Small and Medium sized industri es -which i s another Organism belonging to 

our Ministry- a program: 

1. to promote creativily in these industries through special eco

nomic stimulation of new ideas. 

2. to facili-tate access to improved information on updated tech
nologies . 

3. by urging that use be mad~ of the possi bilities of support offe

red by the existing national ·scientific and investigation commu

nity, and in particular, that which can b~ cons idered to be near 
at hand, to where these industries are located . 

4. 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 coinpanies , as SEFINNGVA 

brother compa ny of the French SOFINNOVA. 

Another phenomenon that takes place, rather accused in my coun

try, is that, among the small and rniddle sized industries there are those 

norrnally limited to very small geographical areas, which due to local or 

farnily traditions have maintained a very specif ic 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: 

Cerami c 1 ndus try 

01 ive oil industry 

Cement Industry 

Etcetera 

which are subjected to pecul iar circu111stances. We call them desagregate sec

tors because for instance the first group 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 doing so, upon developing 

their own products or they may begin to lose markets in favour 

of another countries whose products become ch~aper 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 vlich are at present manufactured by coun.tries mor.e 

industrialized than we are. 

The second group of industries needs to improve and to tecn.ify 

its production systems in order to: 

- obtaing higher productivity 
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- solve so111e of the problems specific to the sector, as the 

obte11tion of the olive oi l, contamination, ctcetera). 

- perferct prncesses which provide additional energy economy 

as cerarnic, ce111ent). 

- et cetera. 

The type of activities which are needed are, in the first place, 

an ana lysi s of the situatio n of the sector under study which will permit the 

adoption of a wide variety of solutions. 

can indicate you as an example two cases: 

The first one i s refered to the sector that manufactures tiles. 

lt 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. 

All the manufacturing technology comes from Italy where the sec.

tor mul tipl ies by four the amount of Spanish business and dupl icates 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 l abor output . 

lf they want to be competitive it is needed to waste l ess energy 

and increase the output per person. 

This requieres an urgente restate of the produc t ion technology and 

specially of the drying heater, owens of baking and enamelling. 

So we begun to work but not only against the techno l ~g~cal problem 

103 



but to create a c;yc.;tem that. could f unction and that could pemit, if the 

case arised, that the o1d E:quipr11ents that devorate ene rgy ins ide the fami-

1 iar industries could be rerJlaced by the new ones, frugal and austere in 

KW. 

In thi s v.Jay we promoted the constitution of a system simi lar to 

the one repre sented in Figure 3. 

We obtained the creation of a CO RPORATION -we call them INNOVA

TION COMPANIES- of a mil li on dol ar with 1/3 of participation in its capital 

of the 01-m manufacturers. The other third \.,ia s subscribed by the IMPI -Ins

titut ion for U1e Mediu111 and Sr11all Jnclustry - and the rested third was prov i

ded by the REGIONAL SAVINGS BANKS . 

This CORPORAT ION has been the i nt erloc utor of the CDTI and to 

which the CDTI is proportionat ing specific economic contributions, so as to 

accomplish the prototipesof all the equipments that seem interesting to 

innovate. 

I forgot to say that in t he part of the 111anufacturers a Techn i ~al 

Commision was created -4 members \.,iere elected in between the technic ians of 

its factories of the rnost hi gh profesional l evel-. They actuate as advisers 
of the Engineering Campany that was selected so as to develop the first two 

projec ts. 

In the same way , in between the manufacturers, it i s put in dis

position of the project and suitab l e fo r all the testings, experiences , etce

tera, a compl ete line of tile manufact uring. 

The Savings ßanks have taken the responsability of financing the 

manufacture res the buying of the equi pr11ents , in hase of a cooperative guaran

tee. 

TECERSA -Cera1nic Technologies Company- ha s been fol l owed by another 
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CORPORATION, a Brother C0 :r1j,~1~y . I am refer ing this time to TECNOJUSA (jugue

te in Spanish means toy) 

The toy indu stry is faced also with the necessi ty 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 "famil iar 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 

techno l ogy 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 ba se 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 µroducts and commercial 

distri bution 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 deve loping countries, is 

the one refered to the buyings of thc Official Organisms. 

CDTI is systematically proceed i.ng to establish contact with all 

the "large buyers of technology 11 in our country. 

What we are doing is to establish an interaction triangle which 
will result in the devel opn~nt of a protot ipe and the manufacture of a first 

series. 

Essentially the Buyer Organizations: 

- defines certain necessities 
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schedules a 111ini111u111 purchase of equiµ111ent 
- establishes the specifications 

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

- acquires a pre-series which allows amortization of development 

costs 

Th e F i rm ( 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) cmployrnent 

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

tat ion 

improve(s) technological balance 

The operation if effected through a Cooperation Agreement Buyer 
Organization-CDTI unde.r which CDTI assumes specific economic ri sks and the 

buyer certain obli gations. 

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 exampleofthis 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 1 s would be specially designed rolling stock for commuter services. 

lt should be emphasized here that railway construction in Spain 

is very highly developed and even some important exporting has been done. 

HoHever, 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 1narket price if a commuter 

train is esti111ated at 2 million dolars and the de v2lc~.;;~21.t cost of the 

µrototype in 10 million dolars. Tlie diference (8111illiun dolars} is tobe 

absorbed 50/50 by CDTI and the fi nns, wh i 1 e RENFE has agreed to purchase 

the prototipe (as lang as ti meets all specificat ions) at the international 

market price. 

RENFE has also agreed to buy 80 rnore trains and can opt to buy 
an add itional 20. 

The project is estimated to last 36 months. 

It should be noted that 5 co111pa nies 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 ser ies of collaborations forseen 

~etween RENFE and CDTI and in the future will be extended to other types of 

·equipment and material$ 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 sat isfactory, the way the events are tak~ng plate. 

Throughout and anonymous poll in bet1t1een 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. 

1 would like to take advantage of this situation and put at the 

di sposal 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 Technoloqical 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 i ndustrial growth of recent years began inspite 
of a very rnarket lack of technology, and its favorable progress - perhaps 
too much so- was not , unfortunately , accornpanied by a sirnilar phenornenon 
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 rnuch was 
not even used , although at times it permitted at least the use of farniliar 
sounding brand names or "guarantees of origen" f or those who were sceptical 
of our own sources . 

This "use and abuse" situation together with the outfl ow due to its cost 
in international rnarkets made necessary an intervention by the Ministry of 
Industry and Energy which, through a special Registry for technology transfer 
began to become farniliar with and classify the problerns 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 exarnple , the explosive growth of 
Electronics -in all its varied forrns- 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 becorne cornplete
ly out-moded. 

Basic to all this will be a drarnatic 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 frorn thirty to fifty percent of 
the present nwnber of industrial sector ernployees . 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 1 5 to 20 years, will see this time reduced by the 
year 2000 to only 10 years. A professional will nonnally work, therefore, in 
three or four firms during his lif e- 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 enonnous jöint effort to adapt, and an
other , no l ess 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 tobe, 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 i s absolutely ~ssential 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 Developrnent 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 l ed us to the definition of 
the underlying philosophy of the Center's operations, but de believe i t 
worthwhile to point out that our approach was completely original due to 
the f act 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 ovm , could l ead us to the gates of failure. 

We also wish to point out that upon comparing a posteriori our system with 
others with wtich we were to become familiar, we wer e pleased to note ·the 
many coincederices i n basic concepts . 
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Therefore, 

The CDTI should adopt for fonnation 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 corrunercial success of the innovations 
proposed for possible CDTI intervention. In order that this can be detennine 
the project participation Requests subrnitted to CDTI should include estimate 
which must be as exact as possible, of the product's potential market and 
competition, the firm's corrunercial capacity, its export experience, etc. 

lmy 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 corrunercial success or failure of the operation 
should be negotiated. This could be achieved through the development of a 
contractual f ormula 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 perrnit pursuance of two objectives: 

1 . At middle-term - between five and eight years - CDTI could auto
finance itself with the income derived fran 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 rneasurable 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 becane 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 quarantee that the proposer will be able 
to obtain the additional funds necessary to comple"Ce all phases of the 
project up to and including its successful commercialization. 

CDTI shouJ.d plan its interventions , keeping in rnind that it cannot aspir e 
to occupy more than one particular sec"Cion of the overall spectr$:1 cf a 
typical innovation process. Therefore , it should be certain that its acts 
are in accord wi th those which pre-:-:eE:.-d or f 01101,: in the naturäl sequcnce 
of said 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 project s. 

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 init iative 
should always be channeled through business firms. 

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

Our first attempts have provided us with a wealth of material which, t oday , 
corrected and enrichened by additional experiences with real cases with which 
we have had to cope, has permitted us to compile a list of 11Recorrunended" CDTI 
interventions: 

TABLE I 

CDTI ACTIVITIES AND INTERVENTIONS 

1. Patent, Invention and Technol ogy e:xploitati on . 

- Evaluation . 
- Promotion and corrunercialization of Inventions , Patents and Technol ogies 

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 selecti on of priority areas, products or processes. 
- Middle- and long-term t echnological forecasts . 

3. Technical, Econanic and Financial parti cipation in projects . 

- Intervention in Industrial Innovation and Technological Devel opment 
Projects with recovery of investment from sales revenue . 

- Financial aid during the innovation stage of development . 

4 . Financ~ng for assimilation of foreian technol00ies. 

5 . Guarantee Fund for first buyers of ne\·J technol ogy as well as 

116 



for demonstration purposes. 

Buyers credi t. 
Insurance against use risk. 

- Financing of dernonstrations. 

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 i nterventions which CDTI should try to carry 
out, some are already completely operational, part are about to becane 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 thern . 

It would sesn 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 t hose 
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
corning, 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: "Evaluaci6n de Invenciones" ("Invention Evaluation") and 
"Guia del inventor" ("Inventor's Guide"). 

The second stage is directed toward the establishment of condi tions f avorable 
to the inclusion of the invention in a production process , its use to irn~rove 
an existing product or to develope a new one, any cne of which will meet 1·::::. th 

commerc7-al success. In order t o achieve t his we at t empt t o determine the par tnPr 
nonnally needed as well as to find him . We ha ve pre pared a 
brochure on Capi tal-r isk finns which are able t o provide sowe help to inven~ors. 

In t he third s l:age CDTI pcrticipat es through what we c3.ll t he Agr eement for 
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Project Cooperation which will be explained with rnore detail furt her on . 

In addition, and in order to explore the opportunities which may arise 
from the studies and developments carried out in Stat e 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 posi.tive sys tem for this purpose. 

2. Participation in market and technological forecast studi es. 

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

Therefore whether it be in r esponse to a request frorn some sectori al 
professional Association or due to private initiative, generally very concrete 
studies are made as to the situation of specific markets and of t heir predict
able evol ution due to the changes in technology a~d incorporation of new 
products so as to sat isfy 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 finn, although 
when no one in particular has suggested the study , it is done by an engineering 
or other specialized finn contracted by CDTI. 

With a more i ndefi nite and distant objective i n mind , CDTI is also trying 
t o 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 st:orter distance , will participate economicall y , t herefore 
CDTI intend~ to f inance i n their entirety studies, the r esults of which we 
will eventually publish for ori entation of the pertinent sectors. 

3. Technical, economic and financial participation in projects . 

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

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

Table III depicts graphical l y the sequence of events t hrough which virtual
l y any new product or process passes from Original Idea up to Product .Abandoned. 

The dctt:ed curve represents the 11r:iortality of ideas". The bottom lir.e of 
dasnes: the prcgressi ve cost which the selection cf ideas irn;:urs . As ti,11e 
goes by - represented on the horizontal plane- and during the Premarket Ph3se , 
i ts transforrnation into a tangible prcxiuct , i:;-_•olution , development of th(; 
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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 
incorne revenue. 

At this point an Industrial Production Stage as well as an Introductory 
Cornmercialization Phase begin in which CDTI does not directly participate, 
because by definition the Banco de Credito Industrial (Industrial Credit 
Bank (Official)) finances all machinery and equiprnent necessary for production , 
and as for cornmercial introduction, IRE~CO 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 Fair s- which 
can supply the necessary funds. 

At a given mornent 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 lat er 
on t hey begin to f all, even more rapidly t han the actual Sales. 

CDTI ' s participation could be r epr esent ed by the shaded areas . 

CDTI acts as a "partner" in the project and , therefore , dur ing the Premarket 
Phase contributes t o the expenses as they come up, paying part of them , t hus 
helping the finn. 

This participation is represented by t he dot and dash lines. 

As Sales begin CDTI begins to r eceive a return of rnoney invest ed in the 
f onn of a percentage or Royalty established against Sales . When the returns 
cover the amount originally contributed by CDTI the Recovery Period is 
consider ed to have ended (length of time , T) . 

Frorn this point on, and during the entire Return Period , whose length of 
time , t ', is r elated to T through the fonnula : 

T' = KT , 

K being a factor which depends on the rnarket, and the life expectancy of the 
product, as negotiated a priori between the business finns and CDTI , we conti nue 
t o receive a percentage or Royalty -generally a fraction of the original amount
on the amount we r eceived during the Recovery Period . 

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

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

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

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

If the anticipated results are not met and failure is the outcorne, GDTI 
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 period 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 guestion of interest payrnents . 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 mornent 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 ccmplete, making 
certain that production and comrnercialization of the prototype developed become 
r eality. 

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 Credito Industrial , with the Instituto de Reforma de Estructuras 
Comerciales and with the Banco Ext€rior de Espafia , in order to achieve an 
adequate coordination of the different tasks of these Organizations and through 
mutual efforts results are rnost cornplete and efficient. 

4 . Pinancing for assimilation of foreign technologies . 

There are rnany 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 pennit their nationalization . 

CDTI participates in projects of this nature to exactl y the same extent as 
h~s been explained in the previous section. 

5 . Guar2!1t ee Fund fcr first buvers of r.ew tec!molocrv 2s well as for derncns":ratiO! 
purvoses. 
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MARKET EXPLORATI ON ANO OPPORTUNITY DETECTION SERVICE 
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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 atternpts 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 a.!'e famous for the quality of their technology. 

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

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

b) Pennit 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 f or obtaining data and f or observation 
and control of specific phenomena which by any other means woul d 
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. 

Radiotelevisi6n Espafiola, the Institute Nacional de Previsi6n, 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, f inanc
ing and resources . 

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

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

~7 

CDTI l (--
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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- seri es 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 exploitatio 
Improve(s) technological balance . . 

The operation is ef fected 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 t he Finn(s) and a Collaboration 
Agreement between CDTI and the Finn(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 particularl y true for the following industries : 

or other such as : 

Machinery 
Toy Industry 
Shoe Industry 
Etc . 

Ceramic Industry 
Cooking oil industry 
Cement industry 
Etc . 

which are subject to peculiar circumstances. 

The first group of industries: 

are not suitable -for various r easons- for contracting or merging 
with other firms . 
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• Have at hand advanced technologies, although their products 
are subject to prof ound 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 they 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 manuf actured 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 sane of the problems specific t o the sector 
(contamination, .. . ) . 

. Perfect processes which provide additional ener gy economy . 

. Etc. 

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 
permi t the a:loption of a wide variety of solutions among which is the one, sure
ly 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 Canputer Science Plan in which CDTI lent 
help to the Ministry of Industry and Energy, serving as Coordinating Secretary 
f or the two Work Groups -Computer Science Inclustry and Applications to the 
Private Seetor- to which it was assigned and participated in four other ones 
which were directed by other Ministries. 

lt 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 
tcke about two years and they are liinited to very definite and specific 
products and areas. 

There are , ho•.vever , tech~ologies , like those that have to do wi th solc:.:'.' 
energy, compound materials , etc., which will undergo very important devel op
me~t in the second half cf the 80 ' s. 
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TABLE V 

DIAGRAM OF A SECTORAL STUOY FOR THE OEVELOPMENT OF 
NATIONAL E~IPMENT OR TfCHNOLOGIES 

OBJECTIVES 

~lr' 

OBTAIN INFORMATION 

~~ 

ANALYZE INFORMATION 

..,„ 

CONCLUSIONS ANO RECOMMENDATIONS 

"1"' 

FINAL RESULT 
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TABLE VI 

FUNCTIONAL DIAGRAM FOR THE DEVELOPMENT OF 
TECHNOLOGIES OF MUTUAL INTERESl TO A DEFINITE SEC TOR 

Association 
of 

Managers 

* Genl . Director Minis. 

* Other Ministries 
* Independent Organizations 

] Proriucb, 

Institute of Small 
and Middle-sized 

I ndl!stries 

CORPORA lION 

* Oevelopes 
* Industrializes 

Technological 
Development 

Project 

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

BASIC DIRECTED INVESTIGATION PHASE {IBO) 

TABLE VII 

-J COL LABORATION AGREEMENT 

FINANCING 

OFIICIAL INVESTIGACION CENTERS PRIVATE INVESTIGATION CENTERS 

A 
1 

BUDGET FINANCING 

COOPERATION AGREEMENT 

C D T I 

OTHER OEPARTMENTS 
CAICYT 
FOUNDATIONS, ETC •. . . 
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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 wen versed in 
the same at every moment. 

Of course this means maintaining long-tenn programs which of fer no irnnediate 
profits and in which therefore the business cornrnunity 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 f or the cooperation of all those 
Institutions which as patrons, participants or sponsors of the programs will 
become i nvolved . 

In order to approach, define and analyze a project, and to formulate the 
recornrnendations which are thought to be the correct ones, CDTI can follow a 
procedure s imilar t o 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 . 

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

a) Provide the largest number of jobs. 
Q) Produce the largest number of innovations . 
~) Have a cost per person dedicated to R&D which is less than in 

large industri es . 
d) Are younger and in general rnore aggressive than Large Industries. 

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

1. To promote creativity in these industries through special 
econornic ~imulation of new ideas . 

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

3 . By urging that use be made of the possibilities of support 
offered by the exist in9 n<:ltion.J.l scir:mtific and investiga
tion Cornrnunity, and in particular that which can be considered 
to be near 2t he.rtd to v.rheri:: these industries are located . 

4 . Through priori ty ~1d err.erger.cy processing of their prop0s2ls . 
5. With help in their search for i ndustrial financing - throu9h the 

ß,~nco de Creci to Industrial- for exploi ta.tic~ of the idea includ 
ing ci:rculat::.ng c.:ip::.1:al -with economic appcrt:ations- , risk -
sharing, prorrD"t:ion, etc. 

130 



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 canmunity of innovators. 

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

The different Professional 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 Informaci6n 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 r eally 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 objectives , activities 
and tools available and which are considered as of -
now to be the most adequate and ef ficient 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 : 

C D T I 

F I N A N C E S 

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 

tnventions" I report on the achievements of an inde

penden t 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 f inance 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 unt~l their real 

practical value would appear, to protect the rights of the 

inventor and to find a suitable user for ~he 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 rnore and more attention was 

paid to the importance of R & D in Finland. After SITRA 

was founded in 1967, it soon established a close coopera

tion with the Inventars Bureau and granted also srnaller 

sums of rnoney which were distributed by the Bureau. 
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Rather soon it became evident that strenger 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 t he 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 cornrnissioners including 27 people 

representing various organizations in the f ield of research 

and education, financing, industry and public a dministra

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 77 78 79 

Total expenses 

Direct financing of 
inventions 

1298 

431 

1363 

575 

1695 2150 

1040 1446 

2157 2329 3100 2700 

1375 1397 1118 1450 

Renevues f rom 
inventions 11 16 81 33 101 50 109 200 

SITP.A's contribution 420 499 566 521 649 749 1736 980 

Table 1. Financial d a ta from books of the Foundation of 

Finnish Invent i ons , in 1000 Frnk's (1 979 real 

value) 
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The table 1 displays the f inancial development of the 

Foundation from the beginning until last year . The figu

res are adjusted t o compare wi th 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 SITRJ:>.s share of the total financing. 

The returns from. contracts are based on the fact, that when 

the Foundati on decides to take up a project for financing, 

it makes an agreement with the inventor about a repayment 

rate, cal culated 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 i s the biggest f inancer 

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 expl anation is, that 

SITRA made a special grant of 1 Mill. Fmk. t o be given as 

support to inventors, which are willing to go into business 

on their own. In Finland , as many o t her countries, entre

peneurship has stagnated and the n umber of newly establish

ed f irms dwindled. The opportunity to offer money as condi 

tional loans for the inventors f irst investments in an 

own firm has been we lcome d by the Foundat i on . This arrange

ment was considered an experiment. The results have, how

ever, proven so encouraging that a new million is gran ted 

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 r e latively small objects 

with modest demand on productio n equipment and sellin g 

cost. We fully realize that mo re 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 frorn 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 estirnated to as rnuch as 

5000 every year. The Foundation has been actively promo

ting the cornmercialization of inventions e.g. by parti

cipating in international Inventars 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 comrnercial 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 vehicle "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 approa ch SITRA 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 f irms 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 

f innish inventors certainly have got more and better help 

than SITRA's office ever could have offered them. 
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NRDO-CONFERENCE 1980, Munich 

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

IN ASSISTANCE TO TECHNOLOGICAL PROJECTS 11 

By Fanny Chalbaud, CONICIT, Venezuela 

I 

The nunidad de Trn.nsfere11cia de Tecno:!..ogia 11 (Unit of Transfer 

of Technology) coordinates a prog:!:"am of Assistance ta> technological 

projects that include : 

1.- The evaluation and refo~u.ln.tion of the ap:plication, from 

the technical point of vim·r as well as frorn the adoinistra.tive 

finnncial and the socin.l in-Cerest of the project. 

2.- The following up to the proj ect, that is, the control of 

the execution frora the teclmicv..l and adni:nistro.tive point. 

of view. 

3.- The teclli~ical assiGtcince that includes providing the technical 

and related infoI'I!lation, leg~l and technical advise. 
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Financial assistance granting loana as risk capital. 

4.- The transfer and exploitation of the interesting results 

of projects, that could take the form of its conm.ercial 

exploitation, regulated through a technology contract. 

For the receiving of the application a rigorous mechanisr:i or 

procedure has been deaigned. It consistsof the formalization of 

the application using a For.n to be :N.lled by the petitioner. 

To the effects of this discus~ion papcr, the interesting thing 

is to call the attention to the fact that as a public entity wi~hout 

interest in prof its, Conicit give priority and give assistance to 

the applicants in relation with the social impact that could have 

the technology derived from the presented project. That ia, the 

criteria of social evaluation, that have been developed by the unit 

are applied • 

For the evaluation of the applications it .r-elies on the support 

of external advisers specialist on the $1?.bjects involved in the 

project. 

The attention to this program is directed mainly to: 

a) Independent inventors. 

b) Researchers of Universities and Centers or Institutes o! 

Research. 

c) High level profesionalS who werk 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 

the same order in which they are presented here. As it is to ezpect, 

the request of this kind of program by industrial firms does not 

occur very often, because they have funds or enough resour.ses, or 

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

Research Institutions non university, very occasionallyapplied,they 

have bigger resonrces of their own or w9rk with projects under 

contract paid by the users (the government, industries etc .) . 

The characteristics of the average petitioner are: 

1.- Without experience in the formulation of a research project or 

technological develqp~ent, although in a number of cases, they 

are persons who have developed some innovations, orpossess 

patents on previous inventions or have participated in research 

projects. 

2.- Wi thout enough resources of their O\rm and wi thout access to 

financing sources or services suppliers in the country. (Only 

recently was launched the first non-governmenta l firm, as a 

lucrative enterprise, for assistance and to provide services in 

the development and exploitation of innovations in Venezuela). 

;.- Th~J have notrealized previous studies on the innovations. 

4.- 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. 

5.- They are not prepared to receive external advise bccause the 
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f ear their ideas could ~e stolen or f orged 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 judge 

suficiently the marketable results, this includes a) they do not 

lmow 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 specification$, 

engineering studies and fabrication of the products. ·That is, they 

do not distinguish fully the differences beti.veen rrinvention" and 

"innovation". 

Of course, these characteristics are more typical of group ~/ 

which is the major one of· the th:i::ee 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~~ot 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 requireraents imposed by National Legislation 

on Patents (and of their international implications). (See a short 

description of the Venezuelan Regime on Industrial ~roperty on Annex 

II) 

II 

In relation to the ~rofile of the nrojects handle through 

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

a) Most of the requests are referred to product more than to 

process. Wi thin these, most of them are 11ne·.-1 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 Tecbnology, Automotive Engineer, Pharmaco-Chemistry. 

c) The level of technological cornplexity 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 tecbnologies. 

d) In relation to the marketability or economic importance of 

the transferable resul ts, as a consequence of what ha.-.s been 

said before, the spectrum goosfrom 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 cri tera used for 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.- Tecbnical feasibility: 

3.- Utility: 

4.- Social interest: 
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Wliether there are conclusive 

evidences about the efficient 

function.-1.ng of the process or 

equipment or of the propcrties of 

the products. 

Whether the needs satisfied by the 

technology are important. \·lhether 

it is applicable whether it is 

versatile. 

The importance for the country, 

f or the users of this technology, 

due to its effects on the improvement 

of the quality of life (thia includes 



5.- Rentability: 

6.- Scientific Interest: 

7.- Technical level: 

8.- Capacity of ~he applicant: 

9.- Available resources: 
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the environment) and working 

conditions. Includes the effect 

it could have in the developrnent 

and autonomy of the country. 

Wb.ether the process or product 

could be eÄ~loited economically 

in the internal raarket or f or 

exporting, including tb.e different 

applications it could have. 

The interest 1 t could have f or ~he 

development and enrichment of 

national science and its impact 

on scientific research structure 

in the country. 

Degree of optimizing of the 

tecbnology, needs of perfecting 

the prototype for its efficiency 

and better adaptation to its 

functions. Level research on 

neccessary specifications. 

Credentials and technical abilities 

to guarantee the accomplisbment of 

the proposed plan. 

Premises, equipment, personnel, 

financing, information available 



10) Cost of the project: 

11) Capacity of adsorption: 

12) Substitution Power: 

to the applicant in national 

institutiones and abroad. 

Vlhether the financing requested 

.for allows the accomplisbment of 

the proposed plan. 

Whether the national industry and 

engineering is able to use the new 

technology, in new plants or 

already existing ones or on the 

co].lD. tr.ary they do not h~ve the,:-

te chnic al level required to do so. 

Appropriable. 

Whether it substitute a previous 

tecbnology, 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), require~ents 

taken most of them frorn the field of Social Evaluation of Projects 

and Evaluation of Technologies. 
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IV 

General Polic;v of Cor.icit (U.T.T.) towards the nrojects. 

The policy of Conici t to\·1ards the assistance peti tions are a 

resultof the content of the criteria mentioned before. It stands 

out that is not enough for a proposed technology that is has 'the 

basic requ.isite of novelty, technical feasibility and commerciability. 

a product would be marketable but if it does not have any importance 

and it will notprovide 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 onesestablished 

are for profi ts and put the inventor in a very vreack posi tion. 

Then, there are not established priorities to provide the funds 

and the technical assistance. That 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. These forwhich there are not :funds available for the 

moment, are postponed for the next budget. 

New, there is a ruled fundamental req_uisite that is the favorable 

evaluation of two e::-:perts in or outside the insti tution to approve 

a project or to at least reforoulate it. This means more problems: 

the first one is to identifv 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 prompt.lY,1 discretly and wi th the 

neccessary rigor, this unfortunately notalways happens. This 

inconvenient, and the delay in co1{ecting the information to 

evaluate internally the project makes very slow the evaluatio~; 

it generaily extends for more than three months. This compiling 

of the information covers as a general point the following: 

a.- Study of anteriority (patents and non patented technology) 

b.- Industrial standard~ and official technical specificatiens. 

c.- Actual market information (channels, services, product~~ 

suppliers, prices, etc). 

d.- Applications and uses of the produc~ • Enterprise 

potentially interested on its exploitation or use. 

e.- Feasibility study (production function). 

f .- Legal aapects of the invention. 

These activities of co1.lecting 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 

determine,.s : 

The different annlications of the process or product. 

The distinct advantages wich allows to insist on deterrained 

aspects of thc project or characteristics of the product. 

Reformulation and technical redesi~n based on information 

about other existing technologies. 

Centers that provide technical services and inf ormation 
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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 recornmends (1) and induce the applicant 

to use the services of advises and/or research institutes that 

improve the quality of the innovaticmand issue certificates on 

the results of the project. In this sense, the policy of the 

Institution, tends, in general, to favor scientific-technical 

inntitutions within the country above foreign ones, to promote 

the national research structure. Only if it has been shown tha~ 

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 institution have the 

character of public functionaries, an~consequently: 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 proposed objective (that is, the 

information given is on thn.t .. ~hile'!l· :ts available), this because 

there are not guarantees that those r ece iving the information 
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are not going to use it for their own particular ends and benefits. 

For exa.rn.ple, it could be that the most able expert on a given 

technology, ia the less indicated to evaluate a given project 

within hia area because he is a technician or an executive in a 

private industrial firm that is in the market of that aame 

technology. Perhapa just making it· known that that research is to 

be realized beco~es a negative handicap for its development. 

Internally the possibility of loosing of documents or data 

that could be of particular interest could not be dis carded al though 

i t has not happen,~til now. On the other hand, the inventor or 

researcher does not give all the information he has to the 

Institution, neither provides replicas of prototypes that could 

facilitate to copy or forge the invention. 

In relation wi th t he request for funds, Conici t provides 

financing for personnel involved in the pro j ect,equipment, materials 

and services. Within the last item is included the cost of patenting 

·procedure (drafting documents, translations, professional charges, 

drawings) in the country as abroad. Since Venezuela has not 

subscribed the Agreement of the Patents Convention, we find 

advantageous to apply f or 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 requisi te for the ti tle peti t ion, requi r ement that 

is demanded in most of the European countries. 

In relation with the tenis of e~ecution of the proposed t a sks 
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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 

technoiogy, and on the characteristics of the market for each 

pa.:rticular case {and on the hability of the inventor or of Conicit 

to promptlynegotiating and in good term~. 

V 

Exneriences on co~ercialization of results 

Since the mome~t 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 initially as "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 ma.irily for the economic benefit, · that is, the 

co:mnercial interest that it would have for an industrialist. Of 

course also the innovator and Conicit would perceive some !ncomes 

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: l)\'lithout limits on 

quantity 2) Establishing a lirait to the recovered quantity. At the 

same time the percentage of participation of Conicit on the royalty 

varies from case to cas e from 5 to 50% of its total according to 
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a) the amount of money given b) the risk involve~in the project 

c) the quality and quantity of assistance given to the project. 

As a consequence of the two just mentioned questions frorn the 

begining of the execution of a pro j ect, or even before, it starts 

to identify po-ssible candidates interested on the r esults of the 

pro j ect wich are: - Users of the product in its different models, 

versions and applications. 

- the dealers (whole~ale) of the product. 

- suppliers of materials and services and pieces 

for the product. 

- licensee or buyers of the tecbnology. 

In the same way, if tbe chosen option by the inventor is to 

invest and produce by himself, it s t arts looking, to substitute 

for tbe last mentioned (licens ee and buyers) for source of financing 

or partners and contractors tha~ could take part in the business 

under different modality (for exa:cple, a contract of leasing a 

workshop, a contract of services). 

When the inventor intention i s to license or sell, we consider 

tbe best strategy to off er the technology to industrialist established 

on tbe business, that i s that produce similar articles or work with 

simi lar technologies or that could cbange its production to the new 

product or process. In the same extent tbai: the ans,·1er gi ven by tbese 

is positive 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 tbe 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 \·1i th 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 technology. 

In general, our advise to the innovators is to license the 

technology rather than sell it. Beside that it is more difficuLt 

to find somebody to buy for the correct price. It must be addecf 

tha::b in the last analysis the licensee will become a partner of 

the licenser, that is, will develop or i.mprove 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 off er the technology to third persons as a technological 

package sharing the benefi ts. In this way the technology will be 

offer"'fhrough an industrial fin;:i, 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 ex:perience obtained 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 f actors on part of the firms: one is of a 
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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 otherv~..ich probably 

causes the previous one, is that objective data from the market are 

against the innovation: reduced markets, lack of skilled labour 

force, poor receptivity by the financial institutions, a big 

competition in the industrial trade. On the other band, it must be 

talcen 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 decis ion 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 

tbe 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 1ts viscosity or relative acidity. Its 

creator is an independent inventor who had developed a related 

patent (heater-sh.ower) and had exploited it industrially. He 

developed and i.mproved the prototype with financing from Conici~, 

he finished it up in 1978. He re~'"don advisers to improve some 

elements of his invention and develop several applications: for 

sanitary taxiks, water reservoiYs,gasoline expenders, industrial 

tanks, etc. Previous studies realized by us, permitbd to verify 

the originality of the invention and its superiority over other 

already existing because it has: a) wider range of sensitivity to 

the i.mput-pressure of water, b) more resistant to liquid impurities, 

th~t is, resistance to tamponage, c) less parts. 

Se~eral demostration~were prepared on the functioning and 

operation of the disposit1ve, to whichwere invited inventors, 

industrialist and traders on this line of products. 

lt was determined that on the mar1~et of these products competitors 

were integ+ated: two companies with fairly new technologies had 

under control 70% of the production and had. a captive market of no 

replacement because 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 wi th the t\'lo 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 

seen the two '*hich responded were precisel:,7 those using the newest 

imported technology, one acquiredby 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 following 

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 

re~eons to think that the justification of the company looking for 

a pre~ature 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 \·1ere using had sho\·m 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 off er 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 in.mediate and 

sharp: his aspiration was to sell or a big initial payment in cash 

combined wi th an equal amount on royal ty ( 5% fix during the nine 

years of the contract). It was offer to him a remission of the 

debt for two years to payback the cap~tal that was lent to him and 

it was also offer to him financing for the engineering costs of 

the producer. His aptitude did not change and he did not answer 

the offer from the industry. An inquire was made on the his 

financial state, finding that there was a delay on the payments 

corresponding to the initial amortization wich was understandable 

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 to Conicit. This 

has made contact with privat e inventors opposed to our appreciations 
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already expressed and that were made kno'°m 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 

orderei send the meld to be casted and then place the goods 

wi th wholesalers but that required of the entrepre·neur and the .. 

inventor at least was not prepared to do it for differ ent r easons. 

Although it could be considered as a non successf ull cas e , 

there still exist some posibilities inasmuch as it remains as a 

new 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) (P~gina 12) The researcher signs a contract with Conicit 

but he is entirely autonoI:ltlus in the management of the pro j ect, 

including the given funds. Frequently he goes against rules and 

recomendations~reroed~ by the institution. 
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A N N E X I 

Balance General: 
Numero de Solcitudes: 72 

lncluye : 
Recibidas 
Aprobadas 
tlegadas 
Oesistidas 
Rechazadas 
En evaluaci6n 

Total f inanciamiento: Bs. 12.000,oo (miles de Bs . ) 

Listado de Proyectos culminados, como exito tecno16gico (inclu
ye no transferidos aun 0 que no son exito econ6mico) 

Nombre del Proyecto 

1.- Taximetro Electr6nico 

2 • Central Telef6nica 

3. Sistema EME 

4. Autovalvula 

5. Regulador de Par 

6. Retencion Incl inada 

]. Fermentador 

8. Recuperaci6n Ag. 

9. Prensaestopa 

10. Freno de Seguridad 

11.. Catalizador 

12. Conector 

13. TRI 

14. Mecanizaci6n de la 
Yuca 

Costo de Financ. 

205.000,oo 

900.000,oo 

1.011.000,oo 

141 . 000,oo 

56.900,00 

50.000,00 

30.000,oo 

10.000,oo 

52.700,00 

41 . 0 0 0' 00 

365 .20 0,oo 

Area Sol icitante 

Electr6nica lnvestigador 

Electr6nica Empresa 

Construccion Consultante 

Hidraulica 

Mecanica -
lndustrial 

Inventar 

1 n V e n t o r (T e c -
n i CO) 

Agricultura lngeniero 
(Riego) 
Sa lud Biologo 

Qulmica Profesor 

Petr61eo 

Automotriz 

Petr61eo 

In ventar (tecnico) 

lnventor. 
Obrero. 
lnvestigador 

Electricidad Empresario 
Productor 

Electr6nica 1111 

Agricultura lnvestigador 

Todos tienen sollcitud de patente o patente concedida, excepto 
las dos primeras. 
Casos no-exitosos: N°2 (e n terminos econ6micos ) 
No definidos a un: N°l, 4 y 10. 
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ANNEX II 

BRIEF DESCRIPTIOU 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 Fomente, 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 

mod~l 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 11adscription's 

Certificate" (for foreign patents). 

= An invention from a foreign country which have been declared 

as "no patented in its country of origin11 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 

eistematic local information, the criterion of absolute 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 ~. 100 - $ 23) 

= The decisions of the register on expeditioning, caducity, 

annulation, publishing of patents applications, are published ~ 

an official monthly bulletin. It is published regularly although 

the information is delayed an accumu.lates. 

= To exä.m the applications the registry relies on some internal 

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 Labor 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 auccess 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 

seems aa if it is not with the acquiescence of the Agents of 

Industrial Property. 

In relation with the exploitation of patents, be of natio~al 

origin or foreigns, i·t occurs in a very low proportion of thec. 

The total of national patents represent 4 to 9% and the numbers 

of patents rights given annua lly varies around 800 titles. 
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Supplement : 

(to be included in proceedings only) 

11 Case studies Industrialized Construction Systems 11 
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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 

b e e n f i n i s h e d y e t . \~ e s e 1 e c t e d o n e c a s e : 11 EM E S y s t e m , 

for a nationally concieved technology for house construction 11
, which 

has been advanced the most. 

Buildings construction technologies (particularly for housing) 

are an interesting and important technological case study, main ly 

because of the following reasons: 

* 

* 

* 

There is a noticeable volume of technologies that have be en 

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 

buildin~ engineers, all with vast experience and previous wor k 

in the seme field. 

The group has its own hi gh managerial capacity, so that 

technology management is und er their direct responsabilbity 

rather than under CONICIT's respon sab ility. This for sure is 

not meant at all to dimini s h the imp or tance t he institution has 

for the success of the project. 
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BR.IEF DESCRIPTION OF THE TECHNOLOGY 

lt is useful and necessary to make abrief and clear 

technical description of the EME System so to better understand 

what is being proposed. 

E~IE System: Bµilding 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 tecl1nical support 

of a Rumanian laboratoty and a consulting firm from the same 

country. (This technical support -with the guarantee of 

confidentiallity- from Rumania, 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 recent ly yet is ready to be 

transfered. It will be used in a Project in Venezuela for the 

bui l ding of 300 apartments beginni~g 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 trcating concrete (heating). 

4. Design and manufacture of a ncwtype of partitions 

and. joints for cxterna l and internal closure. 

Includes moulds. 
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S. Design and technique s for service units (toilet and kitchen). 

6. Architectural design. 

And can include, optionally: 

7. Specifications as to finishing and m~terials for finishing 

(doors , windows , floors). 

8. Pl an for site imp l ementation and administration of construction 

projects . 

Technology is protected by patents pending for Venezuela and 

abroad and can be transfered through joint ventures . 

Thi s technology is particu~arly adequate for the construction 
(more than 80 m , 2 yards) 

of standard sized;low-cost housing, of short construction time, 

for industriali zed basis, with tested antisysmical properties and 

aimed a t 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). It 

entails the us e of heavy cranes, concrete injectors, and other 

imported equipment and a reduction of labour force inputs. 

Int e rna l design of apartments is flexible and adaptable to 

individual farnily requirernents. 

~rief description~f the svstern 

The modular part of this technology is the conception of a 

structure of the site based on a concrete and iron bnr-moulded 

cubes, which is an original dcsing irnproving. Those cxisting in 

other countries or offering a new version. The cubcs include walls 

and roofing, incorporate a ll services and have a rather acceptable 

internal finishing. 
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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 virtt.~al "towers ", j oined ty means of post -

tension and neoprene inlays at the joints. The "towt::r s" 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 

mobil e 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-briggA are set, and in the end , the partition wal ls. 

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 

Descriotion of the patent(in Spanish an~English). 

-llust.rat.ed t.echnic:al doc11ment describing the features 

and stages of the proccss. 

Other documents and technical r epor ts are Rvailahle on a 

confident ial hasis fnr those who re~ucst them, provided an 

agn~ement is r eache <l on confidentiality . These docurncnts 

incl11de data on sysmical behaviour, characteristics of concrete 

structurAS and other technicnl spccifications. Also, studies 

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

of particular inputs, and werk site dimensions (number of 

buildings, number of apartment-houses, number and size of 

rooms, and external and internal finishing features) 

Scooe __Q f~. ~ Techno .!_Q_gy_Trange!_ 

The adopted strateqy for the transfer of thi~ terhnnlofy 

incl11des bot.h the national and international market, thanks to 

its universality and to its adaptability to the connitions 

of many other countries. 

Within the national market, a compaLison i·s made first 

of all, with other av::iilablA technolo ui es , identifyine the agents 

involved in the process. i.e.: 

The in forma t ion f ie ld : CONI CIT , Fund::i con s t rucr. inn 

(Network) and oriented press and oublicity 

The c11stomers fiel<l: consumers. l.onstruction companies, 

both national and foreign. 

The promoting and organizing inst.it11tinns: I NAVI , Minciur 

The finantial institutions (warrants for risk capitall: 

CVF, Banen In<lus trial, CONICIT, Banco de los Trahajado r es 

The mark~t intrndu~tinn of new t echnnlo3ies has a SAries 

of obstacles which are the same for all markets: higher initial 

production costs, tr::iining nf s pec i a lizen skillAd labour, and 

inteiration of the technology "package", includin g e~uinment, 

etc. and rereptivity of final consumers (consumer costs. 

confidence, trade mark loyn lty . e t c.) 
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As we sain prPvinusly, negnti~tinn is basicallv under the 

control of the inventnrs and CONir.IT's manaeement is restricted 

tn 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 aqo). The research on 

previous patents established that it was a new invention in a 

world - wide sense. Patent rights are being rP.questP.d fnr the 

4 Tesearch team members, and one of them is given the right 

to under30 the legal prncedurPs. 

Now ; how thP. four adverse factors mentioned above work in 

the Venezuelan case, ~nd sper.ifically in the case of construr.tinn 

technolngiPs? 

fi rstly ,· i r must be noted that, as different f rom a normal 

manufacturing investrnent, and frorn industrial process technologies 

in general, in the case of the construction industry. The in herent 

regirne nf m~nufacruring noes not app l y As nifferent from it 

MARKET ENTRANCE is nnt difficult for new producers, for there 

is no rnajor barriers to entry . 

The equip~ent neP.den for industriRli~ed ~onstructi on has a 

hinh initial cost which can be discnunted fairly rapidlv, and to 

a large extend is of a universal and standarized type. The rest 

ofnthe eauioment is of our own design and /or of snecializen 

nature thRt CRn nnt bP ea~elv tr~nsfered tn otl1er P. nd~. This is 

important berause in t11c latter case financing bccomes 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 so~le 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 branche~ 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 eno~rmou' difficulties 

.to enter already established firms (industries). 

An additional aspect which favours EME System technology 

is ~hat its experimental and improvement phase is actually concluded. 

High standard service institutions provided their low cost support 

for such phase, thus th e 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 th~mselves from invention to innovation. Therefore, 

industriali sts or businessmen dema nded inmediately engineering 
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studies or devalued t he 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 inno vation 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 im prove me nts in the 

e xperimenta l as well as in the prototype phase. This makes them 

fail to appreciate the differenc e s on the adverse cond i t ions of 

the initial negotiations and the need for furt he r studies and 

investments during the ini tia l productio n phase. 

In that sense, the syste m of 11 jo int-venture 11 is the best way out. 

Another way could be the offering of the technology to the 

International market for its explotation in countr i es more us ed 

to technologi ca l developments, with more open rn inded entrepreneurs 

receptive to new technologies and bigger markets. 

Thtsethree factors are not pres ent in our case because the 

adequate understanding of th e technological question and previous 

experiences in tec hn olo gy negotiations. 

Negotiation capabilities and proposed contract models 

On thi s, there is a set of favorable conditions that irnprove 
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the negotiating capabilities of the offerer, its position as 

negotiatior such as: 

1) Novelty, feasibility and profitability of the tech~plogy. 

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 industrial potentiality~ They have a rising curve of 

return on the investment, it could even have a start in a not 

to low level . for the initial production. The initial con tracts 

benefit ol 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 cap i tal goods business. 

Unfortunately, this is not a highly developed industry in the 

country, but nevertheless there is a relative variety of sources 

from wh ere it could be obtained or requested. This also applies 

to the construction equipment that is not of own design . 

The technological packag e does not include exclu s ive 

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 lon g period of time. Nev ert heless , once the 

initial contracts finish . is very likely that differ ent agents 
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contract (adquire, buy, use) the technology. 

lS unlikely that a single consortium use alone a 

construction technology because the ve~y high volume of 

production and investment that its exploitation in a big 

scale requires. 

The distribution,among various buyers or licensees 

diminish :e$ 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 develop ment costs and after 

the patent right ha ve f i nished. The benefits of the technology 

should be measured,in a private s ense, more on the indirect 

benefit ( t he comercial ben e fits of its exploitation) that on 

the benefits from i t s negoti a tion. In other words, the industrial 

earnings are bigger than its royalties. 

On the other hand, its benefits are not reduced to the 

private benefits. Technologies also offer, once they are 

~xploited, benefits to the consumers and users . In other words, 

it is not only the owner of the technology who gets the benefit, 

o r t h e f i r m t h a t c o n t r a c t s , b u t t h e c o n s um e r s ·\.•ih ö g e t a . 
lower price, or improv emen ts in the quality and durability of 

the goods they t>oy, made· with the ne\'/ techno.logy. In the case 

of the EME Syste1nit is conceived to obtain both typ e of 

benefits. This depends wh ether, before anything e1se, the 

decrease in the co s t of production for square meter> is taken 
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by the construction firms, or in the other way,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 harne, 

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
1 

being one of the mo .st important determinations 

of the investigation cost. 

Due to the speciality of the services required it was 

necessary to contract them abroad. The recep t ivity 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 deta :iled .contra·ct with the se l ected 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. Setter 

conditions of payments and a better guarantee 

on the qua l i ty of the serv i ces. were obta i ned. 

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 equ ipment 

and the specially redesigned mold used in the system. 
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Furthermore, the interest of 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 . lt is not a definitive mode l, it could 

be improved and in its construction it wi ll provide a lot 

of experience in the technical, administrative financial 

and manßower 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. lt starts becoming profitable, amortice, as it 

recovers the funds invest ed in its develo pmen ts. 

On 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 th e general contract. 

In that contract should be includ ed clauses on the transfer 

of technology especifical)y: 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 vlith 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 werk. Thi s is very co mmo n 

and acceptable in construction technologies. 

To settle the rights, was selected a royaltv 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 us e of the system, 

inclutling that derived from the eco nomy 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 technolo gica l payments in the market of the 

building industry . 

The figure resulting from the weightin g of these four 

factors is of Bs. 1 .000 .000 ($2 20.000) , 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 recommendations 

From examining this case, some useful lessons could be 

obtained in relation to the negotiati_on and tra nsfer of a 

national technology, that is, of cases in which the technology 

in not generated, nor adjusted by the agent that will apply 

i t . 

These observations and conclusions could be: 

1) Increase the financial capacity of the institutions 

that prov id e 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 admi nis trative 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 

int angible asset to the effect of evaluation of 

requests of industrial credit. 

2) Establish a register of th e intern a l technological 

contracts, adscript to one of the institutions already 

existing. lt should register ( and eventually evaluate and 

182 



regu l ate) the nationa l technological contracts. At the 

moment the "Register of industrial property" (Regis~ro de 

Propiedad Industrial ) "carries a following of the ceding 

of patents which is a good indicato~ of this kind of 

movement (flux) . On the other hand, the SI EX only regulates 

the non national technological contracts . 

3) Establish an Advisory Service on Technology negotiations , 

pl aced i n an already existing state office. Th i s serv i ce is 

out of the functions of the SIEX to regulate the contracts 

on techno l ogy as it is a distinct activity. The users of 

the services could be public as well as private firms , specia l ly 

small and medium size ones. 

Parallelly to this service ra ust be established a Foundation 

for the Commercialization of Technology of nationa l character, 

which transfer the results obtained in centers of generation 

of technologies . In th a t resp e ct a feasability study of it 

should be started now. 

4) Within the area of patents, specially of the innovations 

and inventions of independent inventors, shou l d be establ i shed 

a regular mechanism of information and legill - econcmic 

orientation to them, with the aim of protecting their 

intelectual and economical rights. 

5) Credit on acc ount the autogenous technology as part 

of the nationa l compon e nt Jnd internal added value of the 

projects . 

6 ) Stimulate the incorporation of national technology by 

the firms ..... . ..... . .. . . . .... .... ......... . .. ... . . · · 
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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 we ll as absolute (worldwide). 

c) Evaluation of the technologies. 
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1 ) Backgro11nd 

'l'he notion of Cornmunity wide research can be traced right back to the 

f irst of the three main treaties which govern the activities of the 

Euro~ean Corrununity and, for hiatorical reasons an extremely complex 

1 eg.::..l framework has since envol ved. 

~1he European Goal and Steel Community Treaty (1951) provides for researoh 

to be carried out notably by the coal, iron and ateel industriee and in 

their associated laboratories, eubject to rules for the exchange, dissemi

nat ion and utilization of the results. 

Tne Euratom Treaty (1957) gave the Community a role in nuclear researcb. 

For that purpose the Community'e 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 f ields than coal, steel and nuclear energy began under 

the Cornmon Market Treaty (1957) in 1973. Regul ation EEX:: No 2380/74 of the 

Council* on 17/9/74 lays down rules concerning the utilizat i on of the 

results . 

Tod~y the f ields covered include coal and steel technology , mechan i cal 

eng ineering, physics , electronics , chemistry, met al lurgy , nuclear techno

logy, solar energy and other new energy sources, high temperature techno

l ogy , environmental protection, mater"ial s and measurement methods. The 

total budget amo;mts t o ubout 2% of al l publicly flmded R+D in the Commu

ni ty. 

Inventions ari sing f r om R+D carried out at the JRC belong to the Community, 

which gener ally grants non-exclusive licences to undertakings in its territc 

However, under certa in circumst ances the Community is entitled to grant 

exclusive liceces for non-nuclear r esearch carried out at the JRG. Inventio1 

arising from R+D carried out under contract usually belong to the contracto~ 

:in ~{Chi.ll1ge for whi ch he assu.mes certain obligations concerning the diase

minntion and exploitation of the result s . 

* The Counci l represents the govern.ments 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 Cornmunity or not. In particular 

the Cornmunity 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, ma.ny of which are not of a legal character, 

and so I shall not examine this legal framework in more detail. Inatead. 

I want to take ad.vantage of the sufficient aimilarity which exiats between 

the ways in which the exploitation procesa proceeds in the various cases 

in order to outline a more market oriented approach to these problems. 

2) 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 o.n 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

ri ty search, constitute a familiar process, the next step which 

has been developed over the last few years, appears tobe less usual. 

It is based on the increasing recognition that innovation can only 

take place auccessfully if actual or potential ma.rket needs are 

properly understood. 
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2.2) 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 s 

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 

Comrnunity funded inventions than would otherwise be possible. 

An early dialogue between the ma.rketing consul tant 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. 

lt frequentJy provides guidance on which specific firms to 

approach for the exploitation of the invention and on wha t degree 

of patent coverage should be sought . 

At first sight this approach may appear somewhat costly. However 

costs are kept under control by eliminnting, at the preliminary 

screening stage , numerous inventions which, while scientifically 

interesting1 only appear to have l imi ted market potential , our 

minimum requirement usually be ing a potential market in the Community 

of the order of at l east 100.000 :Ex::U* p . a . As appropriate exceptions 

can be made to this r ule 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 

und the economies they have made possible. 

* At the time of writing (January 1980) 1 EDU ~ C 0. 63 = $ 1.44 ~ 
BF 40 = DKr 7.78 • 
DM 2.49 = HFL 2.75 = 
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2. 3) Selection of potential licensees 

If an invention appears to meet minimum market requirements the idep

tification of potential licensees may involve such usual additional 

cha.nnels as exhibitions, technical notes and press articlea. 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 i 

in depth market surveys may be carried out, aimed at 

defining requ irements for the invention more precisely in terms of 

the Communi ty market rather than in t ermR of a smaller national one; 

identifying possible licensees having an appropriate profile of 

skills , and 

recommending marketing strategies ; 

steµs can be taken to promote contact s between firms and laboratories 

in different Member States and having complementary skills and inter

ests ; this frequently takes the form of collaboration at exhi b itions 

wi th various organizations represented at this meeting; 

as tangible evidence of his commitment to the invention the licensee 

is usually requi red (in the case of Community owned inventions) to 

make a signi f i cant down payment, whi ch is deductible f r om f uture 

royalties . 

2.4) The promotion of effect ive technolog:y transfer and exploitation 

Once an appropriate licen s ing agreement has been concluded it is impe

rative to follow it through by real collaboration between those concernea 

'l'his may sound trivial , but the opportuni ties for misunderstandings 
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between an inventor and a licensee are numeroua, and may be 

heightened by cul tura l and ' language barriers. Frequently an 

inventor who, in his own mind, thinks he has solved a problem, 

ma;y have difficulty in appreciating just how much the licensee 

hns to learn and to organize before his invention can be la'Wl

ched successfully. Fortunately we are usually able to enaure that 

inventors devote a substantial part of their time to making the 

transfer of their technology effective. Further market surveya 

are a possible method of ensuring that, duri.ng the exploitation 

phase,evolving market needa 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. 

3) Resul ts 

At present about 20 inventions per nnnurn pass the prel iminary screening, 

:tbout 90 dossiers are open, 32 agreement s are in force and l 7 have gi ven 

rise t o royal ty payments . Between 1976 and 1980 royal ty income, while still 

modest , is expected to have increased approximately fourfold. 

'I'he time which elapses between the signing og a li cence a.greement and 

the a.ppear ance of the inn ovation on the market shows wide variat i ons 

but it is typically of the order of five years . During this period it 

is of cou.rse against the interest s of licensees to divulge details of 

the potential innovation which concerns them and it is impera tive to 

ad.here t o this pol i cy in the case of non exclusive licences. 

Nevertheless it can be said that so far particulaly significant results 

have been achieved in the commerciali zation of the following innovations 

a particle size analyzer 

a chromat ographic device. 
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~he following ~re likely to lead to significant levels of exploitation 

in the near future : 

an electromechanical device based on the usa of microprocessore 

a spark machining tool 

an automatic welding method 

a method of recovering lead and zinc from blast furnace flue gases 

a.• impr oved s uperplastic al loy 

devices based on heat pipes 

a qual ity control method for use in connexion with the continuous 

casting of iron and steel 

a high temperature seal for corrosive processes 

an impr oved gas turbine heat exchanger 

a solar energy device. 

Generally speaking we f ind that the amount of work we have to put into 

ensuring effective t echnology transfer depends much more on other factors 

than on the market potential. This i s a further justifi cation of our 

decision t o concentrate our limited resources on a few inventions with 

s ignific;:mt market potential . In a number of cases a turnover exceeding 

1 Mf:CU [J . D. . in anticipated in due course . 

On the other hand a fä.ctor which has often 1 i mi ted the exploi tation of 

i nvent i ons arising from Community R+D has been a lack of resources for 

develoi)ing an invention to the :crototype s t age . 

Looking to the future , three considerations seem to be worth mentioning. 

I n the firtit place the work described above shows that continued progress 

Ghould be possible in the Comrnuni ty level of exploitation of Communi ty 

funded R+D . Special features incl ude the following s 

192 



through their contacts with DG XIII firms interested in a licence 

n.re Q.ble rapidly to obt a in advice on conditions in other Member 

Stn.tes than their own 

in 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 witbin 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 viable one 

on the other hand there is an understandable tendency for the 

Community to find itsclf handling only the most risky projects. 

As soon as a project looks promising it often tends to find its 

way into a n['~tional orbit 1 

'l'he 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 contr2.ct and the first big wave of such contracts is now 

coming to an end. This event will provide an opportunity for evaluating 

the effects of the Council's 1974 Regulation referred to above . That 

Regulation generally has the effect of leaving the ownership of in

d·Ltstrial property righ1s in the hands of the contractor, who accepts 

an obligation to exploit or have exploited any inventions a.rising from 

the research. Furthermore it allows the Commission, under certain circwn

st;mces , to grant excl usi ve 1 icences for inventions which i t owns. 

More recently President Carter' s "Domestic Policy Review" .On Industrial 

Innovation (1979) also concluded that is was unproductive to leave the 

193 



ownership of pa.tents wi th a governmental agency which could only grant 

non-cxclusive licences. However the present American intention does not 

seem to go as far as the Council Regulation towards putting the respon

sibili ty for initiative in the hands of contractors*. 

It'inally, still further developments can be expected in the wa:y Communi ty 

R+D and its exploitation are managed. In a recent report on"The Organization 

and Nanugement of Communi ty R+D 11(1980) the Cornmunity' s Economic and Social 

Comrn i ttee called, inter alia, for closer links between national and Co!IDllu

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 Cornmission is now working out proposal s to 

further improve the contribution of Community R+D and its exploitation to 

the att ainment of the Communites' economic, social and other object ives. 

;;- 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 srnall/medium 

sized f irms in fhe application of modern microelec 

tronic s. 

b.Y 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 f inanced by the Federal Ministry for Re

search and Technology (BMFT) - a circumstance which assu

~es 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 ef fects of the appro

priate technologies, the reby recognizing that economic 

action and social behaviour are closely linked through 

the development of new technologies (cf. for example 

microelectronics). 

The application of knowle dge gained through research is 

only possible insofar as an intensive technological con

sultation u s ing 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 rnedium-si zed industries whic h , 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 t he 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-siied 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 recogniz.es that, in addition , a 

series of organisational questions related closely to t ech

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 rnana

ge me nts 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 evolye from the close coope

ration between supplie rs 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 Financia~ 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 cornmu

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 h ave 

b een 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 

proj ect. 

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 9f a new technology. 

Experience in transactions involved in s ubsidy 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 

This 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 deve loped 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 

t echnology closely related to the rnarket for new products 

and technologies is to be studied and presented. Further

rnore accornpanying sociological studies evaLuate the orga

nisa tiona l form, qualification, and expected restructuring 

processes in firrns and communities. It is in just this 

area that very few institutions in the Federa l Republic 

are active, d espite the variety of institutes in the fie ld 

of social sciences. The group also deve lops ·new methods in 

this area, since these questions are of the great relevance 

for employer as well as for empl oyee. Analysis is thus an 

activity to which increasing attenti on must b e devoted in 

the future, since technologies continue to have as rapid 

and imme nse an impact as in microelectronics. 

Only through this combina tion 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

cr.easing competi tion on international rnarkets, and in 

order not merely to survive but to set new accents for 

the future. 

april 1980 
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BY SMALL AND MEDIUM SIZED FIRMS 
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SUCCESSFUL/UNSUCCESSFUL PROJECTS 

UNDERTAKEN BY SMALL AND MEDIUM SIZE FIRMS 

1. Introduction 

Yoshimitsu Takeyasu 

Research Developrnent 
Corporation of Japan 

JRDC promotes cornrnercial exploitation of research outcomes in 

all technical fi!lds 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 

cornpany, but sornetirnes loans up to 42,000 dollars for some proj 

ects to promote licensing.) 

Cornpanies that undertake these developments either by contract 

or by coordination range frorn large to small companies. The 

following table shows the development projects of JRDC selected 

and cornpleted during the past ten years frorn 1965 to 1974, as 

broken down into the scale of cornpany. (Here, small and medium 

size company is referred to as one whose number of ernployees 

is not more tha n 300 and whose capital is not more than 42,000 

dollars.) 
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1 

in 10,000 dollars) 
------·----- ---,...---------- --, 

Contract development Coordination 1 

for l i cense ! 

No. of Deve l opment · (B)/ No. of 
projects (A) ! cost (B) 

1 
(A) projects 

1 

-i oc----L-----

Small and medium 25 700 1 

companies (28%) 1 ( 15%) 29 28 
1 (45%) ! 

1 l 1 1 

1 i i 
Large companies 1 64 4,000 63 34 

1 ( 72%) (85%) (55%) 

Total 89 4,700 53* 62 
( l 00%) ( l 00%) ( l 00%) 

* 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 systemare 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 cornpanies 

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 ernphasis 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. 
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2. Causes of Success and Failure 

(1) 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

i ts 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. 

(2) 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 cornpanies, 

particularly ones experienced in technology developrnent, have 

capable engineers. When a small and medium company carries 

out a developrnent 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 cornpany 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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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. 

(3) 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 themarketing 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. 

(4) 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 oft en 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 l ooks 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 f inancial 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 smal l and medium companies have their 
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own fields in which they have rnore advantages over the other, 

irrespective of the discussion whether an individual cornpany 

is good or bad. This is the reason why srnall and medium 

companies are active in specific fields of industry in harmo

ny with large cornpanies. 

The types of technology suited to developrnent by small and 

medium cornpanies rnay be summarized as follows; 

o Technology for producing a large variety but a small arnount 

of unique products rather than rnass production 

o Technology that brings profits within a short period though 

the rnarket may be srnall 

o Technology that can be developed in a specialized f ield 

or by a srnall number of brains 

o Technology that can meet diversified and sophisticated 

needs with a small arnount of fund 

o Technology highly specialized that takes part in efficient 

production of a b ig industry. 

o Technology that takes advantage of local resources a nd 

geographical conditions 
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3. Case Study on Successful/Unsuccessful projects undertaken 
by small and medium f irms 

SUCCESSFUL CASE 1 - Nylon photopolyrner printing plates 

The developrnent of this technology airned at attaining the mass 

production technology for nylon type photosensitive resin print

ing plates which had been regarded as difficult. 

At that time, the irnportance of the photosensitive resin print

ing plate was increasing with the widespread use of phototype

set ters and computer-controlled typesetters, while in Europe 

and other countries, nylon photosensitive resin printing plates 

were just being used. Although they were more costly~hanthose 

using other types of resin, the production volume showed a rapid 

increase. 

The cornpany that undertook this developrnent had earlier noted 

the usefulness of this technology and was engaged in joint 

research with the researchers of this t e chnoloy of the national 

research institute. As a result, the cornpany already possessed 

know-how and knowledge on the technology. Furtherrnore , the 

cornpany is a specialist in industrial chernicals p r oducing a 

wide range of products, including chernicals, chernicals for the 

electronic industry, photosensitizer, rnaterials for photoengra

ving and others, and most of the products are fine chemicals 

which are high in value added, r equiring a high level of tech

nology. The president of that cornpany, who once worked at a 

national research institute, had keen interest in research and 

developrnent and was engaged in joihtand contract R&D with na

tional research institutes and private big cornpanies, besides 

its own R&D. The company, a knowledge-intensive cornpany, backed 

by the rnanouverability and flexibility which characterize a 

small and medium cornpany, was growing steadi l y . 

In the course of developrnent they encountered various problerns 

and the initial developrnent 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 rnore diffi-

culties in commercialization than others. Major factors that 

made the project so successful are that the top managernent 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 o n similar t echnology 

through ioint research projects. 

SUCCESSFUL CASE 2 - Disposable dialysis-pack (artif icial kidney) 

Before this technology was commercialized by this company , all 

artif icial kidneys were imported. Because of high cost and 

awkwardness in handling, they were used only for a much lirnited 

number of patients. 

This technology· relates to a laminated type artificial kidney 

based on the blood dialysis method and its development was in

t ended 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 wa s 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 b lood 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 developrnent proceeded 

smoothly without encountering any particularly serious problem 

and a result that far exceeded the initial target was accornplished. 

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 accornplishment of the develooment, 

affected the project very favorably in the marketing stage. 

Thus the cornpany could start the producti on of artific i a l kidneys 

on a cornmercial basis irnmediately after the completion of the 

development. In three years, the developrnent costs were recov

ered and the total turnover so far arnounts to rnore than 4 rnil

lion dollars. 

SUCCESSFUL CASE 3 - Blood cell osmotic fragility analyzer 

This technology is inte nded to develop a n aoparatus that per rnits 

accurate and raoid orecision measurement of the osrnotic r esist

ance of blood cell with a very srnall amount of blood in the 

hernatological study and diagnosis of various diseases. The 

apparatus i s characte rized in that sarnple tube, wound in a coil 

around a supporter which is fixed between the upper and lower 

rotary di sc bodies, rnakes special double rotation sirnilar 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 rnedical 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 arnount 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 cornpany , the pres

ident had noted the usefulness of this technology and had been 

engaged in joint research with the researchers of thi s techno

logy. The company had also manufactured developed models , that 

required sophisticated technology, such a s electronic equipment, 

automated equipment, control equiprnent 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 e ncountered various problems 

such as the vibration of gears and the effects of temoerature 

variations on the measured value and others, but the president, 

who was an engineer himself, took l eadership in the developrnent 

and organized outside engineers to tackle the problems that could 

not be solved by the cornpany's engineer s. They concentrated 

themselves on the developrnent and finally succeeded in a ttaining 

a result that far exceeded the initial target . During the past 

six years of rnarketing, collaborating with a sales agent, they 

sold approxirnately 250 apparatuses (13 thousands dolla rs/appa

ratus) to domestic !arge hospitals, pharmaceutical companies, 

research laboratories and others . The apparatus is now the 

rnajor itern in their product line and sales are expected to in

crease as rnore 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 Agricul ture 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 

developrnent 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 

anirnals. Also the cornpany was located adjacent t o the institute 

and its facilities were easily available for use by the company 

personnel . All these made it e asy for the company to work 

closely with the inventors and other members of the insti tute 

in the development. 

In the development occurred_ase rious problem of a group of ani

rnals being infected, but it was overcome by joint efforts of the 

company personnel. The project was completed in success six 

months after the expect ed deve lopment period of three years. 

So far, the company sold more than 10 thousand mice and 2000 

rats and more than 2000 apparatuses for rearing experimentinq 

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. I n 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 comoetitors 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

noloqy. 

In the developme nt, the company concentrated itself on the project 
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and the project was directed by thepresident himself, with the 

result that the project was completed in success within onlv 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 materi a ls pos

sessed technology related to spring materials, JRDC held that 

they were technically compe tent 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 t echnology was invented by a researcher at a uni

v ersity, the r esearch accomplishment was already mature in prin

ciple. The cornpany had already attained the related technology 

and worked closely with the inventor. Thus the developrnent 

proceeded srnoothly until they rnade pro totypes for conunercializa-

tion. In addition to the ir intensive developrnent for extended 

application and aggressive propagating activities, the instruments 

drew users' attention through the researcher's presentation at 

scientific rneetings and seminars. At present, it is used in a 
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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 i n differ

ential pressure measurement. They have already sold more than 

200 units (Approx . 200 dollars/unit) and expect to sell rnore 

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 f ire 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 t he 

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 i s a high strength, durable concrete in which the 

cement paste, wh ich is the bonding agen t of the ordinary cement 

concrete, is repl aced 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

uf acturer 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 makinq 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 t o 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 cornoanv equipoed 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 re l ated to thi.s_ technology as well as electrostatic 

spray painting equiprnent, 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. Takinq 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 developrnent was 

entirely dependent on his personal ability, the project lost its 

mornentum. Although the first prototype of this equipment was 

built, no further process has been made. 
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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 qreat current to amor

ohous 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 fie ld and had been much 

interested in technology development. Thev did not appear to 

have any particular financial problem. Thus the inventors gave 

technical assistances to the 

transferred to the company. 

this technology, the company 

company, before the license was 

More recognizing the usefulness of 

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 d evelopment fund of approximately 84,000 dollars and 

JRDC decide d to advance half of the fund as a licensing promo

tional loan. The lice nse agreement was concluded and the de

velopment was carried on for approximately two years. As a 
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.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 reguire a large 

amount of fund for investment in the eguipment, (3) to develop 

the technology for extended application. These problems being 

unsolved, the project was g i ven 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 proj ects 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 I ndustry 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 joint rese arch, (4) JRDC should not 

intended to promote the development of the highest class tech.

nology alone but select practical t echnology that would contribute 

to the activities of such companies, (5) copditions of refunding 

the development expenses advanced by JRDC should be eased, i.e.,(i) 

the development expenses are to be refunded in yearly install

ments wi thin f i ve 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 marke ting and others. 

Being aware of these problems, JRDC will make every effort in 

this direction. 
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N 
w __, 

successful 
cases 

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. 

development program 

expenses period 
-

{ 1) $640,000 1971-'74 

(2) 140,000 1971- 1 73 

(3) 70,000 1970- 1 71 

( 4) 260,000 1969- 1 72 

1 (5) 230,000 1966-'68 

* (6) 

~-„--

under taking compa ny 

ca pi 
··-

$420,0 

80,0 

40,0 

200,0 

170,0 

330,0 

tal employees 

00 

00 

00 

00 

00 

00 

380 

120 

65 

65 

570 

300 

---.... - ------------------------.. 
factors 

tech;ica l pers;na 1 r;~-,~-~- ;:;~oe~-~~~~r-fi~;~~-i~·; s~·i-t~b·i-1-i·t:;" 
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·-----i--- ----r-------
A 

B 

B 

B 

B 

B 

B 

A 

B 

A 

i B B B 1 

! A A B 1 

A 

B 

D 

c 
1 i 

B l B A l B i C 

B 1 B . B l B 1 B 

B 

B 

B 

B 

c 

B 
·-----· - ~---··· . -·-·· ..... - .. -· - ... -·-- - . -··· .... sso c - ---1 -- -~-- --1-_o ___ , _ -~ --- --1 --~---, 1 

unsuccessful 
cases 

{ l ) 230,000 1971-'72 330,0 c 
1972- '74 (2) 550,000 

(3) 230,000 

* ( 4) 40,000 
·-

750,0 

1973-'77 1~50,0 

150,0 

00 

00 

00 

00 

300 B 1 C D C 1 B 

-~_::_ l__;_ _ _l_~ ___ . __ : ____ : __ __.___o_B __ __.' ___ : _ __. 

c 

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 1 icenses for small/medium-sized 

industrial firms in Sweden 

By Owe Storakers, STU, Sweden 

1 have been asked to comment on our experiences at the Swedish National 

Development Company (SU) in our search for new products and 1 icenses 

primarily for the account of minor and medium-sized industrial 

firms in Sweden. Before coming to our experiences of this activity 

1 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 re search 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 

or iginal one of the State Company and is in the main financed by 

the Government. The third ta sk imposed on us by the Government 

is to function as a channel fo r the development of innovations 

suppl ied primarily by minor companies and individual inventors. 

Our operation i s financed partly with orders from the State Company 

and its subsidiaries and, partly, with state subsidies as far as 

the development of new community-or i ented products are concerned, 

and for the purpose of searching and channell i'ngof products and 

l icenses to small- and medium-sized companies in low-occupation 

regions. 
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The Swedish State Company, Statsföretag AB, is one of the country's 

largest business groups. lt has a turnover of some 2 000mi11 ion 

dollars half of which comes from exports. lt has about 45 000 

employees in Sweden and abroad. Statsföretag AB was created by the 

Swedish Government in 1970 as the parent company of some twenty 

compan ies which had previously reported to eight different government 

depa rtments. The activities of Statsföretag range across the basic 

industry and other sectors of the economy including mining, stee l, 

eng ine~r ing, 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 Statsföretag 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 obl igations to Statsföretag'snormal commercial 

objectives, in pa rti cular tostrengthen Sweden 'sstaple industries t o 

help maintain and expand regional employment and to promote 

industrial democracy . 

After this brief background information 1 will proceed to a case 

study which will bette r ref lec t the problems and opportun ies involv~d 

in the search for 1 icenses for small- and med ium-sized companies. 

The Swedish Mini s try of lndustry ha s commissioned us to lock for 

new products and licenses primarily in Japan and the United States 

for small- and medium- s ized companies preferably located in low

occupation reg ions. The Ministry's interest thus displayed in the 

pursuance of such activities goes back to the extensive restruct ing 

to whic.h Swedi sh staple industries have been subjected during recent 

year s and whi ch in many cases ha s negatively influenced employment 

in different regi ons. The company 1 represent has been engaged on 

this task as one of se rveral firms of consultants. The objective 

has thus been to search for such products as may be expected in a 

comparatively s hort time to have favourable effects on employment. 

However , these activit ies must be regarded only as complementary 

to other contributions on the part of the central administration 

for the purpose of maintaining emp loyment at a satisfactory l eve l. 
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The companies ~elected 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 1 imited 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 cli~ntele. 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 lndustry information on these companies has thus been obtained 

with regard to their size, marketing resources, current product 

1 ines and products desi red. A selection of companies has next 

been effected enabl ing the search performed to be concentrated to 

approximately 10 different product groups. lnthe main, the search 

has been for not too complLcated products of not too advanced 

technology content, this in consideration of the receiv ing companies 1 

frequently l imited development capacity and resources to take on 

new projects. Furthermore, the products should be in a f ully 

developed condition a nd preferably be already launched in some 

othe r market. From the marketing viewpoint the product s hould 

primarily be in demand in Scandinavia and secondari l y wi thin 

\.Jestern Europe. 

Our company ha s been commissionedinparticular to look for l icense 

objects in Japan and the United States. In this search we have 

chosen to operate in two s teps. Step numbe r 1 has, as a rule, meant 

contacting author iti es , institutions, and 1 icense agents in order 

to find potential li censing companies within the selected product 

areas. Step number 2 has invo lved direct contacts with the selected 

companies partly over the tel ephone and , partly, by personal v i sits. 

At the evaluation s ubsequently 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 

se rious contacts between potential 1 icensors and 1 i censees whereas 

possibly 1-2% can be expected to result ·in 1 icense 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 recei ved from u~,placed l imited commissions with 

agents in order to obtain names of suitable companies; selected 

institutions and other agences tobe visited; drawn up visiting 

programs, and administeredadvertising in different industrial 

publications, Qewspapers , etc. At our first visit in the United 

States we consequently visited the selected institutions, agent s a . o. 

An exam ination 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 nex t visited by our ~ompany for the purpose of 

obtaining suppl ementary information and in order to eva luate the 

licen se objects in more detail. One of the experiences gained by 

us in the search in the US market is that a carefully'prepared 

se l ecti ve tel e phone campaign is an efficient way of finding companies 

having a serious interest in doing li cense 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 attach~ 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 in s titution s and companies 

judged tobe of spec ial interes t . We also advertised in bull etins 

publ i shed by different indu stri a l agenci es . 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 1 icensors. Out of this number a selection 
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for further cont~cting was next made. These contacts were then 

made by the staff of the attache office who got in touch wlth 

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 institutional ized 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 11 hidden 11 product 

market is large. This product supply cannot be reached, however, 

before one has passed the f i rst step in the search program and 

obtained the right contacts direct with the companies will ing to 

offer licensing. Frequently, these companies are subsidiaries in 

a major company group. Another requirement i s that o ne have access 

to Japanese staff due to the language problem and also for other 

reasons A number of valuable propositions have been receive~ from 

small and special izing companies with a high expert volume. On the 

other hand our contacts with the trading corporations in Japan 

have not yielded any t angibl e result s. This is probably because 

these corporations are primarily interest ed in sell ing their products 

as hardware and only secondarily in marketing under l icense contracts. 

The l ice nsing propositions received from cornpanies in the USA and 

in Japan have s ubsequen t ly been evaluated in Sweden frorn techn ica l 

as well as marke t aspects, a prirnary objective hav ing been to judge 

the product's market potential in Scandinavia. In this phase of 

the work a mayor proportion of the 1 i cense offers have been sorted 

out (60-70% as already mentioned), the remaining offers having v ia 

the Ministry of lndustry been presen t ed for consideration by 

the companies asumed to be interested in the p roducts. Within the 

scope of the proj ect as pursued unti l now we have from this side 

del ive red wel 1 over 100 1 icense offers to interested cornpanies. 

As yet we have reg i stered an interes t from about 20 % of the 

companies approached in additional informat ion on the 1 icense 

objects; in a number of ca ses the cornpany 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 1 icenses. For 

the purpose of the continued efforts in the product field we have 

in consultation with the Ministry of lndustry consequently 

arrived at the conclusJon 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 companie s and there tried together with the company 

management to form an opinion of their resources and motivation 

to engage in a possible 1 icense project, their financial pos ition, 

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 sea rch 

effort unnecessa rily 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 1 icense partne rs with the 

Scandinavian companies selected. Du ring our earl ier search we have 

noted that certain companies in Japan and the United States have 

shown too little interest in obl iging us simp ly because we have not 

been able to present the opportunities , re souces etc, of the appl icant 

companies in more detail. 

The reasons why Japanese companies may be interested in l icensing 

is that they have earl ier exported their products as hardwa re to 

Western Europe whereas now they prefe r a closer interact ion with 

their customers in respect of serv ice , etc. Other influencing factors 

may be freight costs or the fact the Japanese home -market absor bs 

all production capacity. 

As a complement to the direct search activity in these countries we 

have also been searching via the establ ished 1 icense agenc ies , such 

as Technotec and Dvorkowitz who are now doubt we ll-know to all of 

you. This has in fact enab led us to make an evaluat ion of both these 

search systerns s ince we have tested them in a parallel ftishion. 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. lt should 

be kept in mind that a certain amount of training and experience 

is required in order to util ize systems of this kind in the 

appropriate manner. However, our prel iminary 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 l icensing. 1 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 textllesgroup has for structural 

reasons reduced its operation or liquidated production uni t s. In 

this effort we have concentrated on four pupulation centres in northen 

Sweden which we have subjected to selective sea rch activities. As a 

result of our central pos ition in the State Company Group and also 

in other ways, we are frequently approached by people offering 

bus iness proposition s , innovators, minor companies, and project-holders. 

In this capacity we have been in position to e ngage 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 emp loyment 

effect being 100-150 individual s within approx 6 month s after start 

of production in the compani es concerned. In this, our company has 

participated all the way from finding the ideals, processing them, bring

ing forth the business operation pl ans, negotiating with exploiting 

parties and project-holders and see ing the projects throug h to full 

reali zation . The outcome for three of these centres is that the i r 

occupational problems today are so lved to the extent that all 

previously emp loyed textile indust ry personnel have been given other 

jobs in these new companies. Thi s work ha s been car ried on in c lose 

co-operation with the regional development fund s, one of the primary 

objectives of which is to develop business and industry within the 

region concerned. 
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1 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. lt has proved tobe very difficult and to require much effort 

to arrive at an agreement in matters of buying technology by l icensing 

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 profitabil ity 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. 

1 want to go on to comment briefly on the problems and experiences 

we have obtained in searching and negotiating l icenses and products. 

To begin with, it is of mayor importance that when searching for 

new products and 1 icenses you make it fully clear what requirements 

apply to the projects you actually want to find, in respect of 

technological level, degree finished, compl ex ity, marketing r esources, 

development resources, etc and that the product suit the company in 

question. 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 rel iabl e evaluation of product offers you need technical as 

well as commercial competence. For my own part, 1 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 tri es to sel l a more sophist icat ed 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 l aunched in the market, for 

instance in the United States, and you find it interesting, but then 

it appears ~hat the Scandinavian market is for one reason or another 

not ripe to accept it. lt is essential to have a fee l ing for when a 

product is ripe for introducti on although this is a matter which is 

extremely difficult to decide. 
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In searching fdr products and licenes, primarily abroad, you also 

have to count in the costs and financing aspects. Many small - and 

medium-s ized companies may - in many cases perhaps because of Jack 

of resources - find it difficult to keep up the external contacts 

judged interesting for its future development. lf, as an alternative 

you engage in a more general search activity, maybe toqether with 

several other companies in order to cu~ costs, you experience the 

inconvenience of getting your own intcrests in a squeeze between 

those of the other participants. lt is no doubt difficult to offer 

any general advice as to which of these avenues wou ld be the most 

effective ones in the case of smal l- 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 ·1 icense object to rarely be less 

than ca $200 000 for a company. This should be fully clear from the 

s tart to these minor- and medium-sized companies. 

lf for a moment you consider the upportunities offered a company by 

a product and 1 icense search you will probabl y find that an external 

search for new products and licen ses can in some cases bring a 

product complement to your company which i s less expensive than 

the corresponding in-company development of the product. Also the 

techn ical risk involved is frequent l y less. A well s tructured 

contact network offers the management of small companies many 

advantages also in the long-te rm önd enables it to mon itor the 

technica l and market-oriented deve lopment within the company's 

bu s iness sector. 

In conclusion, 1 wlsh to emphasize the i ncreasing int e res t on the 

part of the Swedish Government author iti es in respect of the search 

for new products and l icenses. As 1 have already ment ioned, the 

Ministry of lndustry i s engaging quite extensively in the process of 

finding new license products a broad of a nature to suit sma ll- and 

medium-sized companies in low-employment regions in Sweden. Furthermore, 

an operation concerning impor t of technology has recently been 

instituted in the Ministry of lndu s try and means have also been 

set aside for this purpose. These activities wi l 1 probably be directed 

towards supp ly ing in a l anger perspect ive new technology to Sweden in 

areas where Sweden i s judged to have a competi tive potentia l. 
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lf 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 real ization 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 diff'iculties 

involved in solving this type of problem but this activity is 

nontheless a n~cessity. parallel with the regular product development 

pursued by the individual companies. 
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SMALL AND MEDIUM SIZED INDUSTRIAL FIRMS IN GER~1ANY AS A SOURCE OF LICENCE 
OPPORTUNITIES; EMPIRICAL DATA 
by Dr.M. Reinelt, ARPAT (FhG) 

1. Initia1 Situation and Approach 

The measures incorporated in the i.ntegrated policy concept of the German 
Federal Government for research and technology in re1ation to small and 
medium stzed companies (Bonn, 1978 and amendment, 1979) also include a variety 
of instruments for the transfer of technology and for technology 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 cul tivated suffidently 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 Chani>er 
of Corrmerce on the innovation capability of sma11 and medium-sized companies+. 

In the light of this experience, ARPAT launched a poll in order to compile 
an empirical data base on the extent and quality of the unexploited licensing 
potentia1 of small and nEdium-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 potentia1 (Questions 7-10). 
- Unused potential, willingness to grant licenses (Questions 11-20). 

The questionnaires were sent out to those 300 sma11 and nEdium-sized companies 
(with sales not exceeding DM 200 million) which regular1y receive infonnation 
from ARPAT about possibilities of obtaining licenses on patented inventions 
generated in R&D financed out of public funds. 

The results of the po11 will show in more detail that these 300 sma11 and 
nEdium-sized companies are mostly enterprises which are more innovation
minded than the average. 

+ Kein technischer Fortschritt ohne Mittelstand (No Technical Progress without 
Medium-sized Industries), November 1979, p.9. 
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Repl ies were sent i.n by 132 sma 11 and medium-s ized companies, which i s a 
returTl rate of 44%. Five questionnaires had to be discarded because they 
had not been filled in completely. The evaluation is therefore based on a 
total of 127 questionnaires completed and returned. A statistics program 
(FIDAS-STASYS) developed by the Gesellschaft for Mathematik und Datenver· 
arbeitung was used for evaluation. 

2. Eva 1 uation 

In addition to the overall evaluation of the 127 data sets a detailed evalu
ation was made with respect to those small and medium-sized companies which 
would use the Services of ARPAT to offer their licenses (Question 20). 

2.1 Overall Evaluation 

2.1.1 Types and Sizes of Companies 

On the basis of the replies to Question 1, branch, and Question 2, line of 
business, it was possible to classify small and medium-sized enterprises 
unter the six main headings of mechanical engineering (Mach); electrical 
engineering (ET}; chemistry, including plastics, asbestos, rubber and paper 
processing (CH); precision mechanics and optics (FuO); iron and steel, 
sheet metal and metal working (EBM); building, quarry and stone, wood 
working industries (Bau). The size of a small and medium-sized company was 
tobe characterized by its sales volume (Question 3). Under this heading, 
firms were subdivided into four size categories. The 127 small and medium-

• 
sized companies which had returned the questionnaires can thus be sun111arized 
as follows with respect to branches and sales volumes: 

Table 1: Branches and sales volumes of the 127 small and medium-sized 
companies 

Size categ. 
in mi 11 i on 
DM sales Mach ET CH FuO EBM Bau Total % 

0 - 5 10 8 1 4 1 1 25 19.7 

5 - 20 13 10 2 5 1 31 24.4 

20 - 50 14 5 8 4 3 4 38 29 .9 

50 - 200 14 4 5 2 7 1 33 26.0 

Total 51 27 16 15 12 6 127 
% 40.2 21.3 12.6 11.8 9.5 4.7 100 
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The percentage distribution into branches and sales categories is shown 

in Fi g. l be l ow: 
Branch 

:0-las c h. 
40.Z'v. 

mi 11 i on 
jU- ?.Cl1 

26.0r. 

mi 11 ion 
20-::;o 
29 . 9'.; 

Sales 

Fig. 1: Branches and sales categories . 

The figures indicating the branches represented are striking especially 
because of the high percentage of mechanical engineering firms. In our 
opinion, this is indicative of the fact that this branch of industry is 
eagerly looking for new products and new techniques. The data relating to 
sales volumes are characterized in particular by the relatively uniform 
distribution of small and medium-sized companies over the four categories. 

2.1.2 Potential of Inventions and Know-how 

116 out of the 127 small and medium-sized companies have applied for patents 
on inventions (Question 5), the total adding up to 4415 inventions. This 
amounts to an average of 38 inventions per company. In addition, unpatented 
technical know-how is a factor of major importance as far as sales are 
concerned (Question 6): 

In 85 companies (= 67%) it is of 11 great i mportance 11 

II 33 II (= 26%) II II II "medium importance11 

II 9 II {= 7%) II II 11 "minor importance". 
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The percentage distribution of replies is shown in Fig.2. 

Fig.2 : Importance of unpatented know-how. 

2.1.3 Present Use of this Potential 

Use in this case implies both application within the company and the use by 
granting licenses. One company out of the 116 with patented inventions to 
their credit does not make use of its own inventions, while the other 115 
small and medium-sized companies utilize this potential as follows: 

- 2006 out of the total of 4415 patented inventions are used within the 
company (Question 7) (see also Fig.3). 

patented 
i nvent i ons 

4 4 1 5 

(=100%) 
inventions 
used 

2 0 0 6 

(=453) 

Fig.3: Use of patented inventions 
within the company. 
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Licenses on 
inventions 

2 4 0 licenses on 
kn01~ ·how 

8 7 

Fig.4: Use through granting 
l i censes. 



This 45%-rate of utilization is 15% below the degree of utilization in 
comparable small and medium-sized ·companies (with sales volumes not ex
ceeding DM 250 million) as determined by the IFO-Institut für Wirtschafts
forschung1. However, IFO's result in this case is only based on the evalu
ation of 471 patents, while ours takes into account 4415 patented inventions. 

- 46 out of the 115 small and medium-sized companies granted a total of 
240 licenses on patented inventions (Question 8). 40 companies granted a 
total of 87 licenses purely on know-how (Questions 8 and 9) (see Fig.4, 
p.5). 65 companies (=50% of the 127 small and medium-sized companies) 
granted licenses on patents and/or licenses on know-how. Compared with the 

results of the IFO study2 this percentage is high, which indicates that 

the small and medium-sized companies cooperating with ARPAT rank above 
the average as far as granting licenses is concerned. 

2.1.4 Unused Potential and Willingness to Grant Licenses 

The question for the percentage fraction of know-how unused (Question 11) 
was answered by 96 small and medium-sized companies as is shown in Fig.5 . 

23 cor:ipanies 

44 compani es 

m re t han 
SD % 

bet1·:een 20Y, 
anti 50 t 

Fig.5: Existence in small and medium-sized companies of unused know-how, 
expressed in percent of the total know-how available. 

1Patentwesen und techni scher Fortschritt (Patentsand Technical Progress), 
Göttingen, 1974, Pt . !, Tabl e 57. 

2op.cit., Pt.II , Table 21 : In the Mach and ET sectors, the corresponding number 
of li censes granted on patents and/ or know-how i s between 30 and 40%. In Table 
18, op.cit., whi ch takes into account also a larger number of branches other 
than Mach and ET, the corresponding figure is even as low as between 5 and 17%. 
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These figures demonstrate the existence of a considerable potential of 

unused know-how within these small and medium-sized companies investigated. 
As is evident from the statements below, the companies concerned are pre
pa red to grant 1 i ncenses on thi s untapped know-ho\>1 . 

78 out of 127 small and medi'um sized companies are willing to grant more 
licenses (Question 12), i.e ., 68 would do so on know-how already exploited 

(Question 13), 39 on know-how not yet exploited (Question 14). 

The questions asking about the numbers and types of licenses (Question 15 
and 16) were answered by only 64 out of the 78 companies. Those 64 small 

and medium-sized companies would offer an aggregate 395 licenses, of which 
208 would cover patented inventions, 187 unpatented know-how. 

The licenses offered are distributed in the fashion shown in Fig.6 with 

respect to their development status (Question 17-19). 

75 offers 

liO offe~rs;....-~23.;:_l offers 

comercially 
r.1<1ture staae 

63 ": 

Fig.6: Development status of 366 out of the 395 licenses offered. 

The difference relative to the 395 offers referred to above is due to the 
fact that some small and medium-sized companies did not reply to Questions 
17 - 19. 

These data show that 50% of the comoanies covered are willin~ to grant a 
considerable nurrber of licenses, the objects of which t hey feel t obe particu

larly attractive for exploitation in the light of the development status 
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indicated above (231 licensing objects at the level of col!l!Jercial ~aturity). 
50 out of the 78 companies prepared to grant licenses, i.e. 64%, would try 
to find their licensees through the services of ARPAT (Question 20). From 
this result t t can be concluded that the companies participatinq in this 
poll are interested in a servi.ce agency of this type. 

2.2 Detailed Evaluation: Assessment of the Fifty Companies Interested in 
ARPAT 

This detailed evaluation is to furnish answers to the followin~ questions: 

- What is the patent and licensing behavior of those fifty small and medium
sized companies which would work through the services of ARPAT? 

- Hhat are the characteristics of the licenses offered by those fifty small 
and medium-sized companies? 

Table 2 is a compilation of statements characterizing the attitude vis-a-vis 
patents of the fifty companies interested in ARPAT. For comparison, as in 
the other tables below, the data are indicated which relate to the total of 
all 127 companies. 

Table 2: Potentia l of inventions and know-how 

Relating to Statement 50 comp.interested Tota 1 numbe 
Question No. in ARPAT of 127 comp 

5 Number of companies holding 47 116 
patented inventions 
Total number of patented 1927 4415 
inventions involved 
Average number of invention6 41 38 
per company 

6 PercentagP ratio of comp. 
for which unpatented techni-
cal know-how is of impor-
tance as we 11 

great 64% 67% 
medium 36% 26% 
minor 0% 7% 
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lt can be gathered from these figures that the inventive creativity of the 
compani.es i.nterested in ARPAT i.s at least equal to that of the total nunt>er 
of companies. This finding does not depend on company size, for the average 
sales volumes of the two sets of companies differ only slightly. 

Table 3 shows that the percentage fracti.on of small and medium-sized com
panies which granted licenses on patents, on know-how or both is always 
higher than that of the total. However, the average nunter of licenses on 
patents and know-how, respectively, is smaller per company. 

The rate of exploitation, which is defined as the quotient of the number of 
patented inventions exploited and the total number of patented inventions, 
differs only slightly in both cases. 

Table 3: Present exploitation of the potential of inventions 

Relating to Statement 50 comp. interested Total number 
Question No. in ARPAT of 127 comp. 

7 Nurnber of companies ex- 48 115 
ploiting patents within 
their companies 
Number of inventions used 887 2006 
in the company 
Rate of exploitation = 

No.of inv.Eat.& exEl. 
Total No. of inv.pat. 46% 45.4% 

8 Number of companies grant- 24 (48%) 46 (35%) 
ing licenses on Eatents 
NullDer of licenses granted 115 240 
on patents, average per 4.6 5.2 
company 

9 Number of companies granting 18 (36%) 40 (31.5%) 
licenses on know-how 

10 Nunt>er of licenses granted 32 87 
on know-how, average per 1.8 2.2 
company 

9, 10 Number of companies granting 30 (60%) 64 (50%) 
licenses on patents and/or 
know-how 
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Table 4 reveals that the companies interested in ARPAT 

- make better use of their know-how than the average of the companies 
do (Questton 11), 

- want to make avai"lable patented and unpatented know-how to a larger 
extent, despite a higher rate of in-hause exploitation. 

Table 4: Unexploited know-how potenttal 

Rel ati ng to Statement 50 comp.interested Total number 
Question No. in ARPAT of 127 comp. 

11 Number of companies whose 
know-how is unexploited 
0-20% 15 (30%) 29 (30%) 
20-50% 22 (44%) 44 (46%) 
50-100% 13 (26%) 23 (24%) 

13 Number of companies Willing 42 (84%) 68 (54%) 
to grant additional licenses 
on know-how already exploited 

14 Number of companies willing 31 (6 2%) 39 (31%) 
to grant additional licenses 
on know-how not yet exploited 
Number of potential licenses 
offered 

15 - on the basis of patented 144 208 
know-how 
. average per company 2.88 1.63 

16 - on the basis of unpatented 112 187 
know-how 
. average per company 2.24 1.47 

17-19 Number of licenses offered 
with development status 

1 aboratory stage 46 (19%) 60 (16%) 
prototype stage 57 (24%) 75 (21%) 
convnercial maturity 139 (57%) 231 (63%) 
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The potential li.censes offered to the companies interested in ARPAT CQme 
from these branches: 

- mechanical engineering 
- chemistry 
- EBM 

- electrical engineering 
- building 
- precis ion mechani es, opti'cs 

3. Conclusions 

120 

65 

29 

24 

14 
4 

256 

The results of the poll indicate the presence, in small and medium-sized 
industries, of a considerable unexploited potential for licenses which, 
according to statements made by the companies participating in the exercise, 
includes a large percentage of products and methods colTITiercially mature. 
However, it must be borne in mind in this assessment that the small and 
medium-sized companies to which we put questions probably represent a 
positive selection with respect to innovation behavior. 

The willingness shown by many small and medium-sized companies to entrust 
ARPAT with the initial steps in the licensing procedure seems to point to 
a need for the services of an intermediary above and beyond the direct 
granting of licenses. The impartial way in which ARPAT conducts its business, 
which is well known to the companies concerned, has probably helped to 
establish the necessary basis of confidence. 

Since a poll inquiring about quality and market potential of the inventions 
on which licenses would be available can only reflect subjective attitudes 
and, with respect to a request to start licensing procedures, can only 
indicate the potential intentions of those queried, it should be verified 
by means of a demonstration project whether the establishment of a licensing 
agency for small and medium-sized companies would be justified in objective 
terms. 
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4. Excursion: Obstacles to Patent and Licensing Policies in Small and 
Medi um-s i"zed Compani es 

It must be assumed that small and medium-sized companies in general will not 
pursue deltberate, let alone systemati"c patent and licensing policies (see 
also pp.118 of the IFO study quoted under 2.,1.3 above). In our opinion, this 
is mainly due to the following factors: 

- Absence of any planned product policy. 

- Biased attitude relative to patents and licenses (lack of knowledge of the 
system and the language, cost factor, disclosure, fear of competition). 

- Excessive workload for entrepreneurs and lack of willingness on their part 
to delegate responsibtlity either internally or externally. 

- Wrang estimate of the possible income to be derived from licenses granted 
and of the savings in R&D as a result of licenses obtained. 

The effect of these obstacles is the more profound, the smaller the company. 

The existence of an impartial licensing agency charging fees only in success
ful cases would offer incentives to these small and medium-sized companies 
to test 11 Patents and Licenses" as a source of income at little risk and, 
after having become familiar with the interdependencies existing in the field, 
to develop systematic patent and licensing policies of their own. 
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Annex 

- PATENT EXPLOITATION GROUP -

Assessment of the Unused Licensing Potential in Small and Medi'um-sized 
Compani'es 

Q.No. Question 

1 Branch 

2 Line of business 

3 Sales volume of your company 

4 l~ork force 

5 

6 

Number of inventions (patents, 
applications, registered designs) 
patented to your company. 

In addition to these inventions, 
how is the significance of 
unpatented technical know-how 
with respect to your sales volume? 

7 Number of patented inventions+ 
exploited within the company. 

8 Number of patented inventions + 
on which you granted licenses. 

9 

10 

Have you ever gra~ted licenses 
on know-how only? 

lf so, how many? 

11 In your estimation, what is the percentage 
of your unexploited know-how as compared 
to your total know-how? 

+ over the past ten ·years 
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Q.No. Question 

12 Would you grant more licenses? 

13 If the answer is yes, 
a) on know-how already exploited? 

14 b) on know-how not yet exploited? 

15 

17 

18 

19 

20 

What would be the nunt>er of different offers 
for licenses resulting from this policy: 
a) on the basis of patented inventions 
b) on the basis of unpatented technical 

know-how 

How many of these potential offers of 
licenses have reached the following 
levels of development: 
laboratory stage 
prototype stage 
commercial maturity 

Would you be interested in ARPAT findinq 
licensees for these licenses offered? 

Suggestions, wishes: 
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SWEDISH GOVERNMENTAL SUPPORT FOR PRIVATE INVENTORS 

National Swedish Board for Technical 
Development, STU 

P. Jörgensen 

presented by S. Karth 
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Peter Jörgensen 

SWEDISH GOVERNMENTAL SUPPORT FOR PRIVATE INVENTORS 

STU (National Swedish Board for Technical Development) 

has the main responsibility for supporting private 

inventors in Sweden. This is done by giving advice 

and financial support as well as involvment in 

technology marketing. 

General information about STU 

It is STU-s task to encourage technical developmen~ 

and to promote technical research. Same of its 

~rogrammes are tailored in particular f or deve lopment 

projects and within this scope advice and financial 

support are provided at the initial project stage. 

Thus the STU covers the area from the basic idea to 

the stage when the development has reached a working 

system of prototype. Pilot production, investment in 

production equipment and marketing to the end ~ser 

are not funded by the STU. The financing of these 

latter stages are provided by other organi zations 

such as Regional Development Funds, The Swedish 

Investment Bank or com...~ercial banks. 

Financial project support provided by the STU is 

given as a grant or loan and shall be used for 

development, demonstration and evaluation of ideas 

behi~d new products, methods and processes. It is 

STU~s task ta finance ri sk-bearing projects and the 

STU is also providing the means for projects in areas 

where differences in prof itability exist between the 

national economy and short-term business economics . 

Exarnples of such areas are: aids to disabled persons, 

environmental conservation and factory safety 

equip~ent . Financial support may be given with 

conditional repayrnent, meaning that STU will de~and 

a refund, should a project turn out a success. For 
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projects conducted by companies STU normally provide 

only half the project cost. Private inventors and 

small firms are normally provided with.100 per cent 

of the project cost. 

Support to private inventors - are part of the 

innovation policy 

The support to private inventors is a small but 

important part of the innovation policy in Sweden. 

Until 1979 it was a special programme at STU but is 

now an integrated part of several progranrrnes at STU 

The reason for having a special programme catering to 

the needs of inventors was partly historical. In 1968 

when STU was formed, a special agency for support to 

inventors merged with several other agencies also 

supporting research. Another reason, also historical, 

is the great respect Swedes have for inventors. Men 

like Gustaf Dahlen and Alfred Nobel helped to create 

that respect and actually, during the first half of 

the present century a very large part of the Swedish 

industry was both created and started by inventors 

like the ones we have mentioned. 

A more rational reason f or the present programme is 

the f act that a large part of the radically new 

innovations do in fact come from private inventors 

and small companies. Recent prominent us-examples 

are the techniques marketed under the trade marks 

XEROX and POLAROID. Another reason is that an 

organisation or a prograrnme designed to assist 

private inventors has rather other characteristics 

than an organization funding research. 
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Since 1979 the new progranune has been fully integrated 

with other progranunes at STU. Special efforts have 

been made so as not to decrease or le~sen the quality 

and quantity of the support given through the earlier 

programme. Thus the government has stipulated a 

minimum amount that STU must reserve for project 

assistance to inventors. For the fiscal year 1979/80 

this amount is 25 million SwKr (about 6 million US 

dollars) • Project applications by private and 

small industry inventors are Vetted by technical 

officers with special experience in tne !ield and 

who also have industrial experience. 

How STU considers an application 

STU receives about 1000 applications from inventors 

every year. In the application the inventor normally 

describes the use and ·function of his invention and 

how he intends to exploit the new innovation. Of 

these 1000 applications about 20 per cent are 

rejected after a brief examination. 

The rest of the applications, about 800 a year, is 

considered in greater depth. Points such as evidence 

of technical progress and real possibility to exploit 

the new ide a are carefully considered. The potential 

market is roughly estimated. The relative ädvantage 

of the following factors is then looked at, estirr.ated 

production cost, buyer~s risk-factor, who would buy 

the new product, who is evaluating it, what is the 

potential domestic market and how does the new 

product fit in with existing or changing regulations. 

The result of this examination is a rather vague 

estimation of the project-s potential value, and the 

more radical or unusual the project is the l ess 

definite is our estimation of it. 
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When considering the possibility to exploit the 

project two other factors are also studied. The 

patent shall normally stand a licensing negotiation. 

The examination done by a potential licensee is 

normally more thourogh than the examination made by 

the patent authorities. For obvious reason is it 

also done with another airn in rnind. The question is 

then, will the patent give a sound protection frorn 

cornpetitors. When studying applications, this is the 

question asked. The possibility to exploit the pro

ject is also dependent on the nurnber of possible 

licensees within the country. The experience is that 

exporting non-proven technology is difficult and 

that the licensee has to be found in Sweden. Sorne 

projects could lead to the start a new cornpany, rnany 

say. This is true, but only for sorne unique projects ~ 

Finally, is the applicants cornpetence evaluated. This 

is extrernley difficult to do especially concerning 

those who have no previous record of having invented 

sornething or sorneone without formal technical training. 

On the other hand, how should you look at an inventor 

with sorne failures behind him. He rnight have learnt 

enough to manage nest time. 

Normally about 25 per cent of the proposed projects 

are supported. The evaluation time is about three 

months. External expertise is some tirnes consulted. T.he 

average grant is about 50 000 SwKr (12 000 US dollars). 

Support is given with conditional repayment as rnentia1ec 

earlier. The inventor has all rights to the project and 

the patents bu.t. for the conditional payment. 

During the work with the project, the inventor can be 

assisted in different ways especially concerning the 

establislunent of contacts. E.g. STU officers help inven 

tors to f ~nd good workshops where they can have their 

prototype produced and tested. Sometimes university 

professors or consultants are contacted to assist with 

c alcu:ations , ma=ketir.g estimati ons , feasibilitv studie 
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As the project is advancing at some point marketing 

has to start. STU can assist with the finding of 

suitable partners with negotiations a~ well as with 

the actual writing of contracts. These activities 

are sornetimes carried out under a special programrne 

by the Technology marketing department. The support 

is given with a conditional repayment clause 

concerning the STU rnanpower costs. 

Results 

In the beginning of 1976 a rnajor study was complet~ü 

covering all projects that had been supported during 

the years 1968-1975. A special part of the study 

covered 67 inventions supported during the 3-year 

period 1968-1971. 

These 67 projects proved to have managed rather well 

both with regard to production and to marketing. STU's 

grants amounting to about SwKr 1,6 million enabled 

22 per cent of the projects (15 of them) to reach a 

combined sales figure of SwKr 29 rnillion in 1975. 

Already four years af ter the inventors had received 

the STU grants, the actual sales generatee by these 

inventions was 16,3 times as great as the initial 

STU grants. The support also includes grants for 

projects (78 per cent) which at that time, had not 

reached the production stage. After three years the 

factor was 9,7. 

When studying these f igures one should notice that 

the STU grant only covers the development costs and 

not production and marketing costs. However, the 

projects with the highest sales were licensed so 

production and marketing investment were probably 

reasonable . The effect of the inflation has not been 

taken into account. A very small number of the pro

jects eo generate a very large part of the total sales. 
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A more recent survey showed that STU spent 18,8 

million SwKr (about 4,5 US dollars) between 1968-75 

on projects from innovators. The sales·generated 

from these projects amounted to 100 million SwKr 

(about 24 million US dollars) • 

Unfortunately, it has been possible only to study 

sales. It would have been interesting also to examine 

net profits and return on invested capital. The 

accounting procedures of the companies concerned are 

so different, however , that such analyses would have 

been unreliable. 

Some more f indings from the study done in the beginn

ing of 1976 may be of interest . 

o Of the inventors who received grants from STU 

25 per cent had previously succeeded in exploiting 

at least one invention without support from STU. 

Just over 5 per cent had exploited more than f ive 

inventions. 

o Approximately 59 per cent of all the grant . 

recipients were working in the manuf acturing 

industry, and in building and mining. Only 40 

per cent of the occupied population is engaged in 

these branches. The engineering industry was 

particularly well represented, accounting for 

25 per cent of the beneficiaries but only 6 per 

cent of S,weden~s employed population. Tndustries 

which were poorly represented included foodstuffs, 

clothing, wood products ~nd furniture, pulp and 

paper, and the graphic industry. 

o The grants were awarded to "spare-time inventors" 

in 54 per cent of the cases, and to owners of 

cornpanies in about 25 per cent. 
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o In many cases the development of the invention has 

involved a change in the employment status of the 

person seeking the grant. In about 45 cases com

panies were subsequently formed. In a number of 

other cases the inventor became part-owner of new 

company. 

o Design and manuf acture of prototypes was normally 

undertaken by the inventor himself. 

o The main problems encountered in the course of the 

development work were in f inancing and in assessing 

the sales potential and market conditions accoräing 

to the inventor. 

o Insuf f iency of f inancial resources was the biggest 

problem affecting the manuf acture as well as the 

marketing and selling of the inventions according 

to the inventor. 

Develooment of the suoport 

Measures are now taken to find new ways to support 

inventors. One is to find industries that are interest.ed 

to define and present actual problems to inventors. 

Different ways are examined to exploit this concept . 

Courses concerning patenting-strategy and licensing

negotiations have also been tried. 
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INTRODUCTION 

MUNICH CONFERENCE 1980 

NRDC PAPER ON DENTAL MATERIALS 

By G.M. Blunt, NRDC 

Of all our pains, since man was curst, 

l mean of body, not the mental, 

To name the worst among the worst, 

The dental sur e is l ran scendental. 

Thomas Hood, English poet, 1780-1842 

In this talk I shall be describing some of the inventions which ve have 

successfully exploited in the fi eld of dentistry, the manner in which 

t hey arose, the difficulties we have had in securing patent protection, 

problems with negotiating licences and how we c oped with infringe rs. 

Whilst dental technology may not appear to be excit ing or even 

particularly interesting, our activities in this field do provide an 

interesting and, I hope, instruct ive case study from which many 

lessons may be learned. 

ALUMINOUS PORCELAIN 

In the early 1960 1 s, the Ministry of Health, very much concerned with 

the escalating costs of dental treatment, which in Britain is provided 

free under the National Health Servi ce , set up a committee to sponsor 

resear c h into improved dental materials . lt was believed that substantial 

savings could be made if better materials for artificial teeth or for 

restoring natural teeth cou ld be developed . The rate at which false 

teeth wore out and needed replacement was causing particular concern. 

Reluctantly I have to admit that in the British National Health S~rvice 

l ov cost lreatment is genera lly prescribed, and for dentures that 

invariably mcans plastic teeth, made of acrylic vhich, whilst of 

p l easant appc-aranc-e, is r;ither soft. A clenti s l in prh·a t e prnctice 

'-' ith ein int"'rest in resc<•rch, "ho "·,,s one of ilic dental profcss ion ' s 

representaliYes on the Go\er11me:nt cor.imittcc, '-DS a><k<'d t o t nke on 
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responsibility for investigating this problem, and it was suggested 

that he contact one of our.Government research establishments 

spec ialising in minerals to see if they could recommend any fillers 

for strengthening this type of acrylic plastic . The dentist concerned, 

who ran a flourishing practice with private fee-paying rather than 

N.H.S. patients, was weil known for his work with porcelain restorations, 

and he had very little enthusiasm for the use of p lastics for false 

teeth er for dental repairs. I am not suggesting that this was the 

reason for his failure to come up with a recommendation for a better 

acrylic material, but during his visit to the Government laboratory 

the scientist with whom he was discussing the subject handed him a 

small piece of crystalline alumina (aluminium oxide) and said ''I don't 

understand why artificial teeth are not made of this stuff. It is 

white , very streng and highly non-reactive . Moreover it is easily 

moulded into any desired shape. 11 "lt is too opaque and dense looking11 , 

came the reply, 11but it could be used as a core material with translucent 

porcelain moulded round it." That was how a new idea for stregthening 

porcelain teeth came about; a lang way from plastic teeth, but an 

invention for all that. One immediate technical problem was that 

conventional dental porcelain did not match alumina in thermal expansion. 

The scientist then set about developing a new porcelain which would be 

suitably matched to alumina and with the required aesthetic properties. 

We were to discover in later years just how important the question of 

aesthetics is in developing new dental materials. The solution turned 

out to be a porcelain which contained around 50% by weight of crystalline 

alumina. This new material was called, rather obviously, "aluminous 

porcelain. 11 Thus, a nother invention had bP.en made: aJuminous porcelain, 

which could be used not only for making artificial teeth for dentures, 

as at first intended , but also for making jacket crowns for capping and 

restoring natural teeth. Restorations made in this new material turned 

out to be s trenger than tho s e made with conventidnal dental porcelain. 

The dcnti5t wloo originally inspired thi 5 work use d aluminous porcelain 
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that h ad been made up in experimenta l quantities at the Govcrnmcnt 

laboratory in his own practice :for c r own and bridge work. lle found 

that there were far fewer breakages both during manufacture of the 

resorations by the dental technician and after insertion in the 

patient's mouth. 

Crown and bridge work of this type is very much "up market" dentistry, 

certainly as far as Great Britain is concerncd. In any event this 

treatment is very specialised and the market in porcelain powders for 

making these restorations is relatively small . Splendid though these 

res ults may seem :from a health point of view, the invention did not 

seem very exciting. But the application to artificial teeth for 

dentures was another matter. Consider these :figures: 600,000 , 000 

artif i cial teeth manufacb1red per annum worldwide; one :firm alone in 

the United Kingdom was said to keep a stock of 18,000,000 at a cost 

of 25p each . At that time we were also told (by the inventors incidentally} 

that porcelain teeth were much better than acrylic teeth, which they 

would soon replace, especially when the advantages o:f alumina 

reinforced teeth were realised. Here was a prospect to get excited 

about:- How did we fare? Patent applications were filed on the two 

inventions (ie the tooth with an alumina core and a luminous porcelain) 

in the United Kingdom in Octobar 1963, at the con c lusion of the initial 

research programme , in the names of the two inventors, McLean, the 

dentist, and Hughes, the Government scientist . The rights stemming 

from Hughes' contribution were offered to the NROC under our standing 

arrangement with the Government, and we negotiated a private arr angement 

with McLean for the assignment of his share to the NROC. 

Within a few months of filing the patent npplications we wcre having 

our first discussions with industry. The r esult ••as a bitter b l ow . 

The compa~ies we spoke to, whilst recognising the ndvantngcs of 

nluminous porc elnin for j <•ckct. c rmcns , tlw 11:1rkct in „.-h ich ,.-ould be 

s m;sll, "crc not 1< t nll int c rc::o-t.cd in t.he ne" propo:o-al for artificial 
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teeth. In particular they disagreed with the advice we had been given 

that acrylic teeth would soon be superseded by porcelain teeth, and 

to adopt the new form of tooth construction would invo l ve a difficult 

and time con suming development programme, The investment in new plant 

and machinery could not possibly be justified commercially . In the 

face of this rebuff, I must confess that we tended to lose sight of 

the value of aluminous porcelain as a jacket crown material in its 

o~TI righ~ a fact that led us to make a rathirbad decision when later 

we eventually negotiated our first licence. 

A few months later, in the first half of 1964, a German manufacturer 

arrived on the scene a nd saved the invention from oblivion. Most 

surprisingly they took an optimistic view of the commerc ial prospect s for 

factory made teeth but naturally they wanted an exclusive licence . In 

view of our previous experience we could hardly refuse, and an 

exclusive licence for 7 years for the artificial tooth invention was 

agreed upon, and the aluminous porcelain invention was thrown into 

the package on a non-exclusive basis. The royalty negotiated in the 

expectation of manufacture of artificial teeth, mass-produced in millions 

per annum, was naturally on the low side bearing in mind the competition 

from existing porcelain teeth, which other firms considered perfectly 

satisfactory anyway. Our negotiations were unusually protracted. 

There were two l ang meetings with the prospective licensee in London 

in April 1964 and again in October 1964. A draft agreement was put 

together in November the same year but was not approved and signed 

until the 1st October 1965. Even then it was on l y an option for one 

year with the right of ext ension. We eventually agreed to a piece- meal 

exercise of the option, which meant revising the whole agreement, the 

final version of which w<t>not sett led and signed until the 19th July 1967 . 

By that time the Company had come onto thc ma rke t with a very nice 

package of aluminou s porcelain mntcrials for m11kin'g jac k e t cro\,·n s , 

dent<1l inlnys and d e ntal bridg e s . Jlowe vcr, they never s ucccc:ded in 
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developing and making artificial teeth with the alumina core and 

neither has anyone else since. 

In the mid-60's we at the NRDC flirted with the idea of fin a ncing 

our selves the making u r of 10,000 teeth for clini c al trials, but we 

thought hette r of it . I think this invention was really a non-s tarter, 

but we can n ow s ee cl early how ovr initia l enthusiasm for it caused 

us t o make an error of judgment. Its illus ory potenti a l was allowed 

to de trac t from the a luminous porcelain invention , whi c h admittedly 

had smaller commercial poential, but which turned out nonet heless to 

make a valuable contribution to dental tratment. Ce r tainly by our 

e fforts we had secured its introduction to the market with c ons iderable 

speed, bearing in mind the sophi sticated porcelain technology that 

was needed to develop the c ommerc ia l produc t. The inventors also 

received their due reward but the NRDC made muc h l ess money out of it 

than we s hould have done. Licensing it with a nothe r invention, 

apparently more significant cornrnercially, had meant that we h ad fixed 

a royalty geared to the other case, when we could have negotiäted 

a royalty more a ppropriate to a high quality, hi ghly priced specialised 

product, the profit margin on which would h a ve j ustifi e d a roya l ty 

of two or even three times the figure we settled for . Ano t her con sequ ence 

of putting the two inventions into one package mea nt tha t our costs 

in seeking patent protection were far higher than they need have been. 

lt was on the recommendation of o ur l icensee t h a t we fil e d applications 

on both case s also in West Germa ny , Switzerland, France , Ita l y, I s rae l, 

Holl and, the United States and Japan . As we prosecuted these applications 

through the various patent offices the fortunes o f one case seemed to 

depend on the other , and it became difficult t o drop t h e case on the 

a rtifi c ial t eeth evcn when we had come to the conc lu s i on that i t was 

a failure . Moreover, we could quite easily have confined our patent 

f ili ngs to the Unite d Ki n gdom, West Germany and the USA. We evcn tua ll y 

had li cen sees in Dri t ain and the United S t atcs, although lhcy n e ver 

contrihuted anyth ing l)ke as 1nu c h to 011r income as thc origina l \..'.cst 

German company . 
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I am glad to say the inventors, McLean and Hughes, have done rather 

well, even if the NRDC is out of pocket. McLean, the dentist in private 

practice, negotiated for himself the whole of the 50% of our net 

revenue that we normally allow inventors , on the grounds that his 

co-inventor, Hughes , being a civil ser~ant, would not get any monetary 

reward. But in recent years the Government have been more generous 

than in the past an:iare apt to make quite h andsome ex gratia awards 

to civil service inventors . These awards are pai d out of our income 

although they cannot exceed 50~ of the net. In this case, thetefore, 

we will h ave had our net income halved twice over and only be left 

with 25%. We won't make that mistake again! 

ZINC POLYCARBOXYLATE CEMENT 

It was barely a year after we took on the aluminous porcelain invention 

before we were bles s ed with another dental material. This turned out 

to be more s ignificant and certainl y far more profiable for the NRDC 

than the previous case. In its heyday it r a nked sixth amongst our top 

revenue earners . But it had modest beginnings and right from the start 

we again had misgivings about being able to secure effective patent 

protection . 

The inve ntion arose in a fairly typical manner. The inventor , a 

post-graduate c hemist, was in rece ipt of a grant from the Medical 

Research Council to carry out research into materials adhesive to 

natural teeth. None of the materials used at that xime for lining 

or filling tooth cavities , a ll such materials being calle d "ceme nts", 

provided an adhesive bond with either the hard enamel coating of the 

tooth or the softer underlying dentine. All known cements used for 

filling front teeth eventually failed due to l eakage round the margins 

of the restoration. The development of an adhe sive cement which would 

prevent this l cakage a nd eventua l failure was thcreforc v c ry important . 

The material would <tlso have to h r.ve the othcr p roperti cs co11 !'< idercd 
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desirable in this field: ease of manipulation, s trength, low irritancy 

and toxicity. (We s hould distinguish h ere between fillers for front 

teeth in which aesthetic appearance is all important and back teeth 

where it is of less i mportance and for which mercury amAlgams are 

popularly u sed .) On the 2 nd December 1964 the inventor sent us the 

followin g letter which surely must rank as a text book model of how 

to approach NR.De type organisati.ons , wonderfully brief and to the 

point . 

Dear Sir, 

Turner Dental School 
University of Manchester 

2nd December 1964 

We have a dental filling material which appears to 
represent a patentable proposition. I would be g l ad of 
your ad~ice as to the appropriate steps to take to 
obtain your assistance in this ma tter. 

Yours faithfully, 

D C SMITH PhD MSc FRIC 
Senior Lecturer in Dental Materials 

The letter was accompanied by a brief account of the research leading 

to the invention, which Smith described simpl y as: 

"Zinc oxide and a solution of pol yacrylic acid can be 
mixed to a paste consistency which will then set to a 
har d strong product fo low solubility in a few minutes." 

Our Patents Department was quick to reply :-

"My reading of your account indicAtes that the two components of the 

material would have to be mixed just before use and the two components 

would therefore b e marketed separately . Since the individual components 

are known in the broad c hemi cal sense we cou ld not obta in patent protection 

for them inrli,· idually And therefore could not control their marketing 

but there is the possibility of gettingc~er based on concentration 

and molecu l nr "'eight range for the p o l yacrylic ilcid. 11 
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This view, which indicated that we would not be able to sccure b road 

commercially valuable patent pro t ect ion for t he invention, coloured 

our attitude to it for some time. But the view wa s too severe. Whil s t 

zinc ox ide a nd p o lyacrylic acid as specified for the invent ion were 

known s ubstances , they would surely be sold together by a manufacturer 

in a single pack with i nstructions f o r mixi ng. Such a pack would b e 

novel - there was no argument that the mixed cement was a novel 

composition - and we there fore drafted our patent claims to a 11 cement 

pack" s o as to c o ver the pro duct actually sold commerci a lly rather 

tha n claiming the f ormed cement, which would only be infringed when 

made up by the dentist himself. At that t i me the doctrine o f contributor y 

infringement was non-existe nt in Briti sh patent l aw (now mod ified by 

the Patents Act of 1977 which has brought Br itish practice more into 

l ine with European law). There were few and not very reliable 

precedents for p ack-type inventions for u s to follow. Nonetheless we 

now have granted patents in sever a l countries with c laims of thi& kind 

and we have been successfu l in fo l lowing the same practice in patent ing 

our other dental i nventions, whic h I will come to l ater on . 

Two more years of research were require d bef o re the inventor was 

satisfied that h e h ad achieved the optimum c omposition and we first 

fi l e d the patent application in the Un i ted Kingdom in December 1966 . 

The i nventor was then free to conduc t c linical trial s and h e read a 

p a p e r o n t h e results at an international dental congress in Paris in 

July 1967. 

This zinc pol ycar boxyl ate cement wa s considered on aesthetic grounds 

as uns uitable for f illing cavi ties because of it 's opacity . lt was 

developed therefore as a cavity liner and for cementing other 

re s t o rations , l ike crowns and bridges , into place . Su c h materials 

are u sed in quite large quanti ti es. Denti sts may u se ;ibout a bottle 

per wer.k . In 1966 \<c estim.1 ted t h e \.'orld markct to be beh•cen S.:Jm 

and !:5m per .1nnum. 
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The advantages claimed for the ncw cemcnt were that it providcd 

a strong bond with the tooth (although not a truly adhesive bond 

as had been hoped for), was in itself strong and was non-irritant 

to tooth pulp . lt was the latter fea·ture that \.las to prove 

its major selling point since it was much blander than zinc phosphate 

cement , "1hich had been in use for the previous thirty years. 

Naturally we hoped that our new material would supplant zinc phosphate 

cement entirely but we had not reckoned on the innate conservatism of 

the dental profession . 

Following the paper read by the inventor in Paris, we were inundat ed 

by enquiries from prospective licensees . In our discussions with a 

selection of these firms it became apparent that unlike a l uminous 

porcelain, which required sophisticated glass ·technology for its 

manufacture, zinc oxide and polyacrylic acid could be produced by 

almost any manufacturer with s i mple laboratory apparatus. lnfringers 

would, so we were told, be springing up all over the pl ace if the 

material should prove at all successful . Moreover some of these 

infringers might not be too careful about their quality control and the 

product would get a bad name before it had properly established itself . 

Would it therefore be better for the NRDC to have an exclusive licensee , 

who would help us chase infringers , or grant licences to all-comers? 

The finns we were t a lking to made it quite clear that they would not 

be int er ested if the latter policy were pursued,and the argument for an 

exclusive licensee in thi s case did not seem convincing. Consequently 

we chose the middle course and decided to keep the number of 

manufacturing licensees in Europe to three. Interest by American dental 

companies was to come later . Unlike our experience with aluminous 

porcelain, our licencc ncgotia tions for the new cement went smoothly 

and •„1ere swiftly concluded. I think we got the terms and royalry 

provisions about right. Except perhaps on the patent s ide ,we have had no 

rcason to rc>gret any of tbc dc>cisi ons 1.·e madc at thnt time . 
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With doubts still in our minds about the patentability of this invention, 

we limited our overseas patent filing to the USA, Hest Germany, Switzerland 

and Holland . Later we regretted we had not filed in Japan as well but it 

is doubtful whether we would ever have been granted a patent there. 

Opinions about the Smith cement amongst our prospective licensees were 

sharply divided. One company, not alTeady manufacturing a competit i ve 

product, was wildly enthusiastic about being able to jump ahead with 

the new product in a f ield which had been staenant for a generation or 

more, whilst another col!nllented : "Smith offers a cement with minor 

advantages over existing materials . The average dentist would have to be 

persuaded; the material has no possible utility in time, mixing application 

or economy." This firm was wrong about the cement's advantages but 

prophetically correct about the average dentist ' s need tobe persuaded . 

I understand that denta l material manufacturers are never quite sure 

whether it is better tobe the first out with a new material, in the 

expectation of cornering the market,or to delay deliberately in order 

to witness the mistakes made by the first manufacturer and then to bring 

out a second-generation improved material. With zinc polycarboxylate our 

West German licensee was determined to be the fir st and they exhibited 

the product at the Dental Trades Fair in Cologne (K8ln) in August 1968, 

only just over a year af ter the company had heard the inventor r ead his 

paper in Paris. lt went under the trade narne DURELON and its pricc was 

about three times that of existing zinc phosphate cement,which it was 

expected to replace, and we received our first royalties from sales in 

January 1969. - This cornpany was a small one at that time, having 

about one hundred employees and a turnover of about D~ 4.5 million. I~ made 

mistakes and had to withdraw some of its supplies for a time,but in the 

long-run the reputation of the product did not suffer. Being the first 

on the rnarket with this invention sccms to have paid off bccause the 

cC>~pany ' s sales up until t hc pr<'~(-nt l1ave outstripr>ed all our other 

li censees put LC>!;C'Lhcr. 
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Later we granted several licences in the USA, some of which have now 

been terminated, but we are left with one licensee in the UK; two in 

West Germany; one in 'france and four in the USA . Recogni tion for the 

inventor came swiftly. In October 1968 he left the UK for Canada to 

become the world's first Professor of Dental ~aterials Science,at the 

University of Toronto. 

Less than a year after DURALON was launched, the first infringing product 

appeared in West Germany from a manufacturer in Berlin. We were unable 

to take legal action against this infringer at that time because our 

patent application had not yet been exarnined in the Hest German Patent 

Office, but we then took steps to have the examination procedure 

~xpedited . The company would have been prepared to take a licence but we 

were not prepared to negotiate with thi s firT'l. 

A few months later , in November 1969, a far more ser1ous potentially 

infringing product appeared in the UK and West Germany manuf actured by 

a company in Switzerland. 

The Swiss company concerned was an excellent firm and we decided it would 

be prudent to offer them a licence, an offer which they emphatically 

declined. There was nothing rnore we could do until our West Gennan 

application was lai8 open on the 23rd Decernber 1970 . As soon as the 

Ausl egschrift appeared, the two potential infringers opposed the grant of 

the patent. He were advised by our West German patent attorney that 

the opposition would not succeed and that there were grounds for our 

suing for infringement . The matter was put to our Boar.d and authority 

was accordingly given to institute the necessary proceedings, which under 

West German prac tic e can be commenced before the patent has actually been 

grant ed. Warning l etters were sent by our artorney to the two companies 

concerned and one of them (the Be rlin manufa c turer) promptly withdrew h i s 

pr0riuct from the market. Ot \;as not enjoying !'luch corr.1r,rc ial sucr.e>ss 
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anyway.) The Swiss company, however, did not rcspond and we rcfrained 

from any further action pending sett lement of the opposition proceedings 

in the Patent Office . 

I regret to say that the West German Patent Office f ound ar,ainst us on the 

grounds of 1ack of inventiveness and novelty and we took the case to the 

West German Patent Appeal Court. 

The grounds for the opposition were simple enough: there was a prior 

German patent in the name of Walter Bauer, first published in 1954 and 

granted in July 1957 , which was cited in, I believe, many of the patent 

offices in the countries where we were seeking patent protection, including 

Hest Germany , and we had had no particular diff iculty in persuading the 

examiners that it did not anticipate our invention . However, in the 

context of the opposition proceedings, the Bauer patent was made to l ook 

far more damaging. In a pa ssage about conventional zinc oxide/ 

phosphoric acid ccments were the following words: 

"The phosphoric acid can be replaced wholly or in part by rnono~eric 

or polymeric acrylic acid". 

That was all . No indication was given as to how the replacement would 

be carried out and there was no mention of the need for an aqueous 

solution of polyacrylic acid to react with the zinc oxide. The 

specification was also vague and unclear in many respects . Moreover, 

t he mat e rial to which Bauer was a lluding was not actually claimed in 

his patent . Our German attorney was emphatic that the statement in 

the Bauer patent wou ld not prevent the grant of our o"'~ patent. The 

same vie1..· had becn taken previously by our Counsel in the UK when we 

had consultcd him about the possible Swiss infringement. ~e consul ted 

a number of scientific expcrts,who all confinned that the teachi ng of 

thc Bauer patent would not lead one to the s~ith i1 .. enl i on,and ~e filcd 

appropriate affidavits to thi s cffpct as wcll ~s t o rhe ~dvant3~rs and 
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benefits of the Smith invention in dental treatment. Our Gennan 

licensee was even prepared to disclose to the Court (and hence to his 

cornpetitors) his sales figures to demonstrate the comrnercial success 

of the invention. 

The hearing was on 2lst January 1975 and you rnay already have guessed -

we lost. Why we did so is still a subject of debate. I personally 

believe we should have don e more in the fir't round in the Patent Office 

itself, leaving the opposition to appeal agains t a fi nding in our favour 

instead of the other way round. 

During the hearing one of the judges asked u s how we had f a red in the 

Dutch Patent Office, which has a reputation of being even more severe on 

inventiveness than the German office. The judge looY.ed , so it see1:ied to rne , 

soMewhat disconcerted at learning that we had successfully overcome a similar 

Opposition filed by the same party on the sarne gr ounds . But the 

appeal against t hat finding,in this case by the opposing party , had yet 

to be hea rd. We subs equently won that appeal but of course we had 

a-lready won t he fi-rst round. It was certainly an intellectual victory 

but of little commercial value. I have wondered since if the timing 

had been different and the Dutch appeal had been heard before the German 

one, whether we would have been successful in Gerrnany after a ll. 

With our German patent gone , our West Ge1-rnan licensee excused himse lf 

from paying further royalties on his manufacture except for the 

products sold in countries where we still had patent protection . He had 

been willing to pay the f ull royaltiesdue throughout the years whilst 

this dispute had been going on , to cncourage us to s ustain the fight 

and to help finance the costs incurred . The failure of our application 

in Ge nnany meant a l oss of over fifty per -ce nt in our roya lty income . 
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We have a strong patent position in the USA but in spite of favourable 

notices and official approval by the Arnerican Dental Association, sales 

of the Srnith cement in Arnerica have been disappointine due, we think, to 

the extreme conservatism of the traditional dentist. The patent there 

has a few rnore years to run and there is still time for change to take 

place although I do not think we shall see any dramatic irnprovement 

before the patent runs out. 

GLASS IONO~fER CEMENT 

I have mentioned earlier that in dentistry the term cement is used 

for materialswhich may be used for filling cavities, fo.r lining 

cavities or for cementing other restorations into place . The Smith 

cement was des igned for lining and general cementation purposes but 

cements for filling cavities in teeth are used in much greater 

quantities. In front teeth the filling is conspicuous and rnust 

therefore have the right aesthetic or cosmetic appearance. Until 

the J 970s the dominant material for filling front teeth was the 

silicate cement made by mixing a glas s powder, formed ba s ically from 

alumina, silica and lime, with phosphoric acid. Although in use since 

the beginning of the century, these cements had been criticised for 

their irritant effect on liying tissue before they had fully hard ened. 

Similar dissatisfaction wi th zinc phosphate cement had, you may" remember, 

l ed to the Smith invention. Silicate cements also had poor adhesion 

to the tooth, which eventual ly l ed to failure and r eplacement . 

lt may have seemed obvious therefore, by analogy with the Smith invention, 

to replace the phosphoric acid in s ilicate cements by polyacrylic acid, 

which was kno1.111 to be non-irritant and to have adhcsive propcrties, 

286 



but when ~His was tried, thc cements turned out to bc wcak and 

hydrolytica lly unstable. By good fortune the Laboratory of thc Government 

Chemist (LGC) , whi ch is responsible for analysing a whole rangc of foods , 

drugs and other materials which have to comply wich certain safety 

regulations , had carried out an analytical study of denta l silicate cements , 

which had l ed to a better understanding of the principles of cement 

forma tion in these materials. The LGC 1.•e re then able to demonstr11te how 

to produce a glass which would in fact form a dental cement wich 

polyacrylic acid. Thus the glass ionomer cement was born . lt was at first 

called ASPA, standing for alumino-silicate polyacrylic acid, and we 

still use this term. Later we actually registered the name as a 

trade rnark and it was used at first by our UK licensee , but it has 

now been dropped . At that stage, towards the end of 1969 , we were asked 

whether we thought it had any comrnercial potential . With our prev ious 

expcrience of dental rnaterials we could see at once that this could be 

a potential winner, and we encouraged the LGC to go on with their work, 

financing the development ourselves over a period of six to seven years. 

A patent application on the basic invention (called ASPA I) in the names 

of the two inventors, Wilson and Kent, was filed in December 1969 a nd 

subsequent filings made in ~est Germany , Switzerland, Holland, France, 

Sweden, East Germany , USA, Canada, Japan and Australia. 

Development proved to be rnuch more difficult than at first assurned . 

I will not describe in detail the pitfalls or the t echnology involved, 

interesting though it all is, but here are the essentials . 

When the first batches of the material were produced comrnerc ially in the 

UK, the l iquid (a fifty per-cent aqueous solution of po l yacrylic acid) 

gelled after a few weeks . Although a ccment could be rnixcd quite easily 

from this gel , the 'fcel' would be unfamiliar to the dcntist. The 

alternative of i.·arrning the hottl e undcr thc tap t o rcduce thc viscos ity, 

no self-r cspcct ing dcn ti st cou l d bc c>:pected to do. An ;inswcr li;id tobe 

found - and found quick ly. J !<hc>ulc m<·ntion tli11 t :.mr.pl c>s had he: f'n kC'pt 
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by the LGC for over a year without difficulty but it seemed that the 

degree of purity obtained in the laboratory could not be reproduced in 

cornrnercial manufacture. The addition of methanol appeared to be effective, 

and that led to a fresh patent application known as ASPA III (February 1973) 

which was later dropped when it was discovered that methanol reduced the 

strength of the cement . Eventually a new itaconic acid copolymer was 

discovered which remained stable over a 'wide range of temperatures and 

for l ong periods of time, and which otherwise produced a cement with the 

same properties as the original liquid. This was the subject of yet 

another patent application called ASPA IV (April 1973). 

Another problem which really only came to light when clinical 

trials began was that the cement did not set hard fast enough when 

placed in the mouth. This was solved by adding a chelating agent to 

the liquid component , such as tartaric acid, and that gave rise to the 

invention ASPA II (March 1972). 

We thus built up a very wide measure of patent prot ection on the glass 

ionomer cement compris ing three separate inventions, all of which were 

essenfial for a sound commercial product . 

However, the biggest disappointment of all was that the cement lacked 

sufficient translucency for it to be acceptabl e aesthetically for front 

teeth fillings. In a ll other respects it was highly cormnendable : 

streng, resistant to acid attack, highly insoluble in the mouth, and 

highly adhesive to tooth material. lt could be stuck directly into 

a cavity withou t the need for providing for mechanical retention . For 

that reason it was marketed at first as a filling for erosion cavitie s, 

i. e . those cavities formed along the gum margins of teeth as a result of 

excessive brushing. These eros ions are common in the midd]e-aged and 

restoring them has always posed a difficult problcm. The tooth 

i s narrow at that point and thc dentist previous]y had to cut away s ound 

tooth materi a ] to provide an ~nchorage for the conv enti nnal fi]lin g 
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material, but with ASPA this was unnecessary - the cement could be put 

straight in and it would stay there for two, three or more years. Only 

time will tell for how l ong. For this application the invention was an 

instant success when it eventually appeared on the market in September 1965, 

manufactured by our British licensee, but the search went on for a more 

cosmetic- looking material . 

During the early development at the LGC a whole range of special glass 

compositions had been prepared but the onlyones found to forma useful 

cement were those described in the ASPA I patent, on which the commercial 

product was at first based. However, with the advent of ASPA II -

the addition of a chelating agent to improve the setting characteristics -

it was found that several of the other glass compositions would form good 

cements and what was more important, they were trans luccnt and comparable 

cosmetically with the best competitive filling materials. We quickly 

filed another patent application on these new glass iono~er sys tens (ASPA V), 

althoueh they were not actually new, the details having l ain in the LGC's 

notebooks for some years . We are expecting a new generation of glass 

ionomer cement to appear on the market very shortly as a general-purpose 

filling material for front teeth, thus fulfilling the objective we set 

ourselves ten years ago . The present product is suitable not only for 

filling erosion cavities, but also for fissure sealing of children's 

teeth and for general lining and cementation purposes . The new product 

will continue to satisfy these applications as well. 

On the whole we seem to have been fortunate rn prosecuting our numerous 

patent applications. From our point of view, the key countries in the 

dental ficld for patents are West Germany, the United Kingdom, USA and 

Japan, and to date the position is: 
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ASPA I APSA II ASPA IV ASPA V(a) ASPA V(b) 

U.K. granted granted granted granted grantcd 

w. Germany accepted* accepted* granted pending pending 

u.s.A. allowed allowed allowed allowed pending 

Japan allowed* allowed* allowed all owed* pending 

* = under opposition 

The oppositions in Germany have been entered by the Swiss company that 

challenged us on the Smith invention and it will be interesting to see 

whe ther 'We can do better this time . With regard to the opposition in 

Japan, we are negotiating licences with the company concerned and 

hopefully we will be spared having to continue with these time-consuming 

and costly proceedings. 

Our licensing poli cy on this i nvention has been more conservative than 

in .the other cases I have discussed, partly due to the long and arduous 

development which we have und ertaken . Preference 'Was therefore given 

to our British licensee , 'Which has in fact been licens ed since August 1961, 

although it was another four years before the invention appeared on the 

market. There is, I regret to say, quite a good infringing product around in 

Europe and the USA, manufactured in Japan, and we are currently engaged in 

negotiating 'With this company . The Japanese manufacturer in its brochure 

makes no bones about where the invention came from, quoting the references 

to our inventor' s publications. The English edi tion of the brochure also 

carried this delightful sent ence : 

" We have at last realized a dream which has been the focus of our 

aspirations for many years." 

We also have a West German licensee, the one that did particularly well 

with the Smi th cement, but they have becn hold ing back: having done Yell 

once by winning the race and being first on the market, they have not 

wanted to push their luck twice and are presumably trying the alternative 

philosophy of being the f irst out with a r~ally good produrt. Cl~arly 

this i nvention has not r ~ached its full potential yct . 
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Other Applications of the Glass Ionomer Cement 

It was not lang after the first publication describing the characteristics of 

the p,lass ionomer cement appeared in the scientific literature, that 

people began to speculate on other possible applications for it. A 

quick setting, strong, adhesive and water-resistant cement should 

surely have uses other than in dentistr~. 

From the scientific point of view the chemistry of the cement is most 

interesting. The glass powder is made conventionally by grinding up a fluoro

alumino s ilicate glass which has been prepared by fusing a mixture of silica, 

alumina, cryolite, fluorite, aluminium fluoride and aluminium phosphate 

to 1 ,050 - l ,350°C before cooling rapidly to form a stressed· opal glass. 

When this glass powder is mixed with a 40/50 per-cent solution of a poly 

acid, like polyacrylic acid, a cement is formed which at first is a 

putty-like paste, in which state it can be worked for several minutes. 

After a few minutes more the paste begins to set r apidly as protons from 

the poly acid penetrate the surface of the glass, decomposing the alumino

silicate network to a siliceous hydrogel and displacing ions of aluminium, 

calcium and fluorin e . These ions migrate into the polyelectrolyte phase 

where they cross-link polyanionic chains, causing the cement to gel and set. 

Overall the reaction may be seen as one where flexible hydrogen bonds 

in the liquid are progressively replaced by more rigid ionic ones leading to 

gelation. The set cement is a composition of glass particles sheathed by 

a silica gel bound by a metal anionic matrix. 

A serious look at other uses for ASPA began in 1972/73 when a research 

project was set up and funded by ~'RDC at Brunel University. Kits comprising 

a quantity of gla ss powder and polyacrylic acid wcre made up and offcred to a 

wide ra nge of possible industrial u sers . In all, about twenty-five kits wcrc 
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distributed, a charge of [25 each being made, and several ki ts were 

sent overseas to Europe, Japan, the USA and Australia. In spite of some 

initial enthusiasm the outcome has been di sappointing. The main r eason 

for this soon became apparent. The glass would be far too expensive, 

for example, for use in tile grouting or in cement pa ints, for which 

ASPA has in fact been seriously considered . Raw materials for uses of 

this kind are generally based on naturally-occuring minera l s, which are 

far cheaper than artificially-made glasses. An attempt was therefore 

made to see if it wouid be possible to replace the glass in ASPA by 

naturally-occuring alumino-silicate minerals . Although these wou ld react 

with polyacrylic acid to form cements, I am sorry to report they turned 

out to be much weaker than ASPA and were seriously affected by water. 

In spite of this disappointment we are continually trying out new ideas 

and renewed interest in the industrial fie ld is now being shown by a 

major glass manufacturer. It is highly probable that u seful cements could 

be made using different and cheaper glass fon:iulations than those originally 

designed for use in the mouth. 

I am glad to say that there is one industrial application where ASPA has been 

found tobe a significant advantage and that is as a foundry sand binder, 

but cos t again is a factor that may restrict its use for the present. 

There are already forty types of f oundry sand binder on the market but they 

all comprise phenolic materials which sive off t oxi c fUl'les and are believed 

to be a health hazard. We may have to wait for anti-pollution l egi slation 

to get round to this problem before industry will pay the higher price for 

a non-toxic substitute like ASPA. 
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Surgical Splint Bandage 

To round off this paper I will briefly describe one major success we 

have had so far in finding a non-de ntal application for the glass ionomer 

cement, but that means returning to the medical field. About a year after 

we started making a serious search for industrial applications for ASPA a 

member of our own staff, Dr Robert Parker, suggested that it could be used 

as a replacement for plaster-of-Parls for making splints for supporting 

fractured limbs. Those of you who have been unfortunate enough to have 

broken an arm or leg will know what it is like to be encased in a plaster

of-Paris splint. As you know the splint is applied in the form of a gauze 

bandage, impregnated with the plaster, which is soaked in water before 

being wound around the affected limb. A considerable thickness has to 

be built up for the splint to give adequate support. On account of its 

weight the splint causes a certain amount of discomfor t but it has other 

disadvantages as well; it is easily damaged and badly affected by water. 

Many unsuccessful attempts had previously been made to find a substitute 

for plaster-of-Paris, which I believe was even used by the Romans for 

tnis purpose. 

To make a splint bandage with ASPA it is recessary to impregnate the 

gauze with both the glass powder and powdered polyacrylic acid, so that 

when the bandage is soaked in water in the customary manner, the acid 

will go into solution and react with the glass. The reactivity of the 

glass and the glass/acid ratio were adjusted to give the required length 

of working time before the material set to a hard cement. A splint 

made from ASPA is only about h a lf the weight of one made from plaster

of-Paris, because ASPA is inherently a stronger material. Moreover, 

ASPA is more resistant to damage and impervious to water. In fact it 

is at its best in a moist environment, next to the skin. 

A patent application on the ASPA splint invention was filed infue 

United Kingdom in 1973 and over~Pns applfcations made in Aus trnlia, 
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Brazil, Canada, France, West Germany, lndia, Israel, ltaly, Japan, Mexico, 

South Africa , Spain, Sweden, USA and Venezuela. Some of these 

applications were made at the request of our British licensee. 

We were fortunate in having in Britain one of the world's largest 

manufacturers of splint bandages, Smith & Nephew Limited, and they 

immediately began to develop a system which would be acceptable to 

the medical profession and capable of being mass produced a t an 

economic price. Inevitably it was going to be more expensive than 

plaster-of-Paris, which is a cheap naturally occuring mineral. An 

ASPA bandage is about 5 times the price of a plaster-of-Paris one, 

but since fewer bandages are used for a spl int the cost per treatment 

is not quite so great. Commercial d e velopment and clinical trials 

took n e arly 6 years to complete and the product was launched on the 

market under the trade name Crystona in the Autumn of last year. 

The ASPA system is rarticularly good for use on infants and children 

and for whole body splints. The present product, however, is not 

likely to replace plaster- of-Paris entirely but it has considerable 

potential for further development. 

Again we h a ve been fortunate so far with our pate nt applicatians and 

the current position is as follows: 

Granted: UK , Australia, Canada , France , lndia, Israel, Italy, 

Japan (allowed), Mexico, South Africa, Spain, USA (2 patents) 

and Venezuela. 

Pe nding: Brazil, Germany and Sweden . 

We thus start ed out in 1969 with a minor development programme to 

produce a humble new dental material. The result was a unique chemical 

system, which has turned out to have ramifications far beyond those 

we originally expected . We often bl ame o urselves for failing to 

visua li se this from the beginning , bu t I am by no means certain tha t 

"'" .,.·ould h<>ve been ••ble to pl:in our exploit;,tjon rnore effectively 

h<>d .,..e. forc~een the im1•orlance of lhi s i11v en ti on at iln earl icr d <•te . 
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Dentistry has a painful image and I suppose it is only natural that 

we should have agonised over the exploitation of these cases. As 

I started out on a painful note so shall I end on one, with the 

following quotation: 

"One of the greatest: pains to human nature 

is the pain of a new idea11 
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THE H-S BOGIE 

A CASE HISTORY 

by 

A M SCHADY and A A de WAAL 

INTRODUCTION 

1. The Invention 

When the South African Inventions Development Corporation 

(SAIDCOR) was first approached by a private inventor with 

the offer of a new design of a Railway Bogie, our initial 

attitude was one of scepticism. 

Our view was that a Railway Bogie was a relatively straight

forward mechanical device consisting of a simple load 

bearing structure mounted on four wheels. As f ar as we 

were concerned, rolling stock design was a well-established 

field and there was little justification or interest in 

further improvements. 

We were therefore surprised to learn that there were still 

maj o r and only partly resolved problems associated with 

Railway Bogie design. 

Traditional design practice represented a compromise 

between two conflicting requirements, namely, good curving 

ability on the one hand and stability at speed on the 

other hand. 

Generally speaking, the conventionalapproach to bogie 

design had been to locate the wheels and axles very rigidly 

on the bogie frame. This provides a fair degree of 

stability at speed on straight track but at the cost of 

poor curving ability with consequential high flange wear. 

In turn, the flange wear that occurs tends to reduce the 

bogie's stability at speed on straight track. 
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These shortcomings, particularly with respect to l ow cost 

bogies for freight waggons, have been accepted by railroads 

as unavoidable. While many new designs had been proposed 

over the years - and several hundred patents on this 

subject give testimony to the efforts of rolling stock 

engineers to improve riding qualities - none of these 

desi~ns really proved useful within the limitations imposed 

by costs. 

The problem of hunting instability and high flange wear 

presents itself in an acute form in South Africa. 

In our country, we have a relatively high inland plateau 

separated from the coastal region by a steep escarpment. 

In order to negotiate the escarpment, railway curves 

having radii as short as a hundred metres are not uncommon. 

~n the past, this has resulted in exceptionally high wheel 

flange wear. As a result of the worn wheels, the speed of 

South Af rican freight trains over long straight stretches 

on the plateau has had to be curtailed because of the 

instabilities that result from the worn wheels. 

This Situation prompted Herbert Scheffel, an engineer with 

the South African Railways, to re-examine afresh the 

traditional approach to bogie design in the early 'seventies. 

Scheffel proposed to solve the problem of high flange wear 

in curves by two means. Firstly, he proposed using wheels 

of a higher-than-normal effective conicity so as to increase 

the steering forces in curves. Secondly, he proposed to 

moun~ the axles and wheels f l exibly to the bogie frame so 

as to permit the wheelsets to align themse lve s to the 

radius of curvature of the track. 

While this would provide a solution to t he problem of 

flange wear in curves, such an arrangement would provide 

the worst possible conditions for instability at speed on 

straight track. This he proposed to resolve by inter-

connecting the whee lsets with diagonal conn ections or 

"cross-anchors". With these "cross-anchors ", any 
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instability developing in one set of wheels would result in 

an immediate correcting f orce being applied by the other 

wheelset, thus damping out wheel yaw which is the major 

cause of hunting instability . 

When Scheffel came to see us with his invention he had 

already developed a rigorous mathematical model for his 

design and his computer studies showed that his bogie would 

be stable at .speeds much higher than those commonly used 

on freight waggons. 

More significantly, he had tested thevalidityof his 

mathematical model with a crude prototype of his bogie 

for about 20 000 km - enough to show a marked difference 

in performance between his bogie and conventional bogies. 

Our initial attitude of scepticism therefore changed into 

one of enthusiasm. Our reasons for this change in attitude 

were fourfold and I believe of great importance in the 

evaluation of any invention. 

Firstly , it was clearly established that this invention 

arose from a real need or challenge. Secondly, the 

inventor was clearly an authority in his f ield and able 

to back up his claims in theory and practice. Thirdly , 

the inve ntion had already been reduced to practice and 

shown some degree of succe ss. Fourthly, the problems of 

flange wear and hunting instability of freight waggons, we 

l earnt, were not unique to South Africa and occurred to a 

varying degree on other railroads e lsewhe re. 

2. Patentability 

Having been convinced as to the value of Schef f e l's ideas, 

our first priority was to secure protection for the invention 

and to determine whether it was patentable. 

Since this invention was in a long-established field of 

technology, we anticipated a good deal of prior art. But 

had we known just how much prior art existed we might very 

well have given up before we started! In the United States 
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alone, we found about one hundred patents on railway 

bogies, some dating back to 1841. 

From our search, we found that all three of the basic 

features of Scheffel ' s design, namely, high conicity 

wheels, flexibly mounted axles and diagonal connections 

between wheelsets had already been ' disclosed in the patent 

literature. 

Fortunately, these three key features had been disclosed 

separately in various patents and no patent disclosed the 

combination of all three which Scheffel argued was essential 

for a stable self-steering bogie. Nevertheless, we realized 

that we would face problems of obviousness, particularly 

in the USA where, as you know, patent examiners are inclined 

to adopt a "mosaic" approach. 

Through the combined efforts of the inventor, our patent 

attorneys and ourselves, we rnanaged t o draft controlling 

clairns which we believed were both novel and non-obvious. 

After a long struggle, we have now obtained patents in 

examining countries such as the USA and the UK and, more 

recently, have had clairns allowed in Gerrnany. 

We were particularly fortunate in our inventor. Herbert 

Scheffel has an instinctive appreciation for the patent 

system which facilitated cornmunication between the patent 

attorney and ourselves on the one side and the inventor 

on the other. 

I would say that the l esson we learnt from this exerc ise 

is that if an idea provides an ef fective solution to a well

established problern, it is likely to prove patentable, 

even in a long-established field of technology. 

Division of Royalties 

In the case of private inventors, our normal policy is to 

offer the inventor 10 % of the gross royalties. SAIDCOR 

retains the balance of income until our book costs are 
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recovered and thereafter net royalties are shared with 

the inventor on a 50:50 basis. 

However, in this case the inventor was in the full-time 

employment of the South African Railways and it was 

necessary to first establish who held the rights on 

Scheffel's invention. 

We were advised that the South African Railways allowed 

their employees freedom to exploit their inventions as they 

wished, subject to the Railways receiving a royalty-free 

licence to use the invention in South Africa. 

In view of this, we were free to deal directly with the 

inventor in terms of our standard royalty-sharing arrange

ment mentioned above. 

However, it became apparent that a good deal of further 

development would be necessary and that the active invclve

ment of the South African Railways was desirable. Fortunat~ly, 

the inventor had the necessary discernment to see this as 

well and a three-way split of royalties was worked out as 

follows, to ensure a financial participation by the 

Railways Administration in the invention. 

The inventor would still in the first instance receive 10% 

of the gross income, the rationale being that the promise 

of short-term cash· f low would do much to motivate the 

inventor. 

Thereafte r, SAIDCOR would retain the balance of the income 

until book costs were recovered. As SAIDCOR would be solely 

responsible for funding patenting and licensing costs, it 

seemed only equitable that we should retain the bulk of any 

royalty income until these costs had first been recovered. 

After recovery of our book costs, the balance of income 

would be shared in the ratio of 15% to the inventor, 

30% to th2 Railways and 45% to SAIDCOR. 

Thus SAIDCOR voluntarily r educed its net participation by 

5 % and the inventor by 25 % in order to secure the Railways' 

participation in this invention. 
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In retrospect, this voluntary cession of participation 

rights has proved a wise decision as we have required a 

good deal of active collaboration f rom the South African 

Railways in connection with the development and testing 

of Scheffel Bogies and even the testing of bogies intended 

for other railway organizations. 

While the laissez-faire policy of the South African 

Railways to inventions certainly made it easy to werk out 

an arrangement with Herbert Scheffel that would provide 

him with sufficient financial motivation to collaborate 

with us in exploiting his invention, it did create other 

difficulties. 

As the development programme at the South African Railways 

expanded, other engineers began to contribute useful patentable 

improvements to the basic invention. 

In terms of the patent policy adopted by the Railway Admini

stration, the new inventors were, of c ourse, free to exploit 

these inventions to their own account so that there was a 

danger that they might endeavour to work out private licensing 

arrangements on their own. From our point of v iew, it was 

desirable to license the basic invention and the improvements 

as a single package in order to strengthen our overall positior 

Fortunately, we were able to persuade the new inventors to 

"join the club", arguing that their improvements,valuable as 

they were, could not be easily exploited without access to 

the basic invention which we controlled. However, our 

task was made more difficult as we could not offer the 

improvement inventors a prede fined share of royalties as 

we did with Herbert Scheffel. The reality of the matter 

was that the basic invention and the improvements would be 

licensed as a package with a single royalty paid by the 

licensee for all the inventions. Under these circumstances, 

it would not be easy to quantify in advance what percentage 

should be al l ocated to any particular design improvement , 

particularly as a steady flow of irnprovernents could be 

anticipate d in the future . 
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To overcome this problem, we undertook that once a year we 

would at our discretion allocate a share of the total 

royalties received to the "improvement" inventions, according 

to our judgment as to their contribution towards the overall 

success of the project. Any royalties allocated to improve

ment inventors is treated as an expense which is borne pro rata 

by Scheffel, the Railways and ourselves. Although such an 

allocation is largely arbitrary, we can to some extent claim to 

be a disinterested party as the of f icers of SAIDCOR do not 

personally participate in royalty income. 

4. Patent Programme 

At one time or another, I am sure that all of us have, in a 

hurst of over-optimism, incurred unnecessarily high costs on 

a territorially over-ambitious patent filing programme. I 

know we have made this mistake more frequently than we like 

to admit. 

Recognizing that very few inventions prove commercially 

rewarding, we have more recently tended to restrict our 

filing programmes to only a few countries, generally those 

countries with advanced technologies and which offer 

substantial markets. 

With a patent to control the licensee at the point of 

manufacture, one is often in a position to earn royalties on 

sales in possibly a large number of non-patent countries. 

Generally, such a strategy works well with products that are 

made, say, in country A and which can be convenie ntly 

shipped to a large number of other countries. 

In the case of the Scheffel Bogie, such a strategy did not 

appear feasible for a number of reasons. 

Because of the high mass of railway bogies - generally about 

4 tonnes - and the fact that those countries with large 

railway networks generally have the technological capability 

to produce bogies, railway bogies are mostly ma nufactured 

in the country where they are to be used. 

Furthermore, in most, countries, railways are State 

controlled. Governme nts generally like to arrange the ir 
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procurements by way of cornpetitive bids. Thus, even if 

we were to licence our design to one firm in a particular 

country on a "know-how" basis, there is a real danger that 

a Government-owned railroad would insist on competitive 

bids. Having a patent could prevent this or at least place 

us in a better negotiating position should the procurernent 

be decided on a tender basis. 

These factors therefore forced us into a territorially 

wider-than-usual filing programme and countries were 

selected in accordance with the extent of their railway 

network and the engineering capability of the country. 

Patent filings were thus made in as many as 16 countries, 

our patent costs to date being about $100 000. 

How successful have we been in our selection of countries? 

It would seem that in retrospect 12 of the 16 countries 

selected appear to have justified selection by virtue of 

the interest being shown. Included in our list were 

countries such as Australia, Korea and Brazil - countries 

which do not normally appear in our patent programmes. 

We have since had occasion to licence our bogie in 

Australia and Korea and there is a streng possibility 

that we shall work out a licence arrangement in Brazil. 

While we maintain that in general restricted patent f ilings 

are the preferred strategy, our experience with the Bogie 

is a reminder to us that we should not be dogrnatic on this 

point and one should tailor a patent programme to the 

realities of the invention. 

5. Licensing in the USA 

Because of the large market and its receptiveness to new 

technology, the USA was a prime licensing target for us. 

Fortunately, we decided to commission a rnarket study 

of the US railroad industry bef ore embarking on a licensing 

prograrnrne in that country. 
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Such a survey served to quantify the market for railway 

bogies in the USA. Perhaps of greater value was the 

insight we gained into the structure of the American 

r olling stock industry. To our surprise, the survey showed 

that no company was responsible for the overall manufacture 

and marketing of complete freight bogies as would be the 

case, say, with aut0mobiles or tractors. 

Certain companies would of f er to supply proprietary bogie 

designs to tne railroad companies and would accept respon

sibili ty for the performance of their designs. Whilst 

such companies would to a varying extent supply certain key 

components, generally those linked with their proprietar y 

designs, i t was left to the railroad companies themselves to 

procure other components such as wheels, axles, springs, 

damping devices and braking systems from other independent 

suppliers . Car bodi es were procured from specialist 

waggon builders. The railroad company would then take 

responsibility for assembling the bogies and fitting thern 

to the waggon bodie~. 

Under these circumstances, who does one licence - the 

railroad company, the car builder, companies offering 

proprietarydesigns or component suppliers? Who infringes? 

If one excludes considerations such as contributory infringe

ment, probably only the 100 or more American railroad 

companies who assemble bogies for their own use from multi

sourced components would actually infrin~e. But who wants 

to licence more than 100 users? 

In the end , we selected two US companies whose prime 

business was the production and marketing of proprietary 

bogie designs and granted each an exclusive licence, one 

for freight bogies and the other for passenger bogies. It 

is perhaps a moot point whetherourAmerican Licensees 

actually infringe our patents but our licence grants their 

customers - the end users - immunity from infringement and 

our Licensees seern satisfied with this arrangement. 

In countries where the railroad is State-owned·, we have 

endeavoured to licence non-exclusively because governments 
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prefer competitive bids in making procurements. This 

consideration did not apply to the USA where railroads 

are, of course, privately owned. 

A further consideration persuaded us to grant exclusive 

licences in the case of America. At that early stage, 

we had no proprietary designs ourselves. All we could 

offer was a patent licence and some "know-how" fr~1 the 

inventor to assist our licensees in preparing their own 

proprietary designs based on our invention. Our American 

licensees argued strongly that as they would be involved 

in a major design effort they should be entitled to 

exclusive rights to exploit their proprietary designs 

respectively for freight and passenger bogies. 

We had no choice but to accept the situation at that time. 

Licensing is, of course, a dynamic activity and one should 

not hesitate to make changes to one's licensing approach 

in the light of changing situations. 

6. Change in Licensing Approach 

Although both our US licensees have now completed their 

proprietary designs, the experience gained from this 

exercise showed that many mistakes could have been avoided 

and time saved i f SAIDCOR itself prepared and :icensed 

proprie tary designs in future. Such an approach would 

greatly strengthen our negotiating position and would make 

us less dependent on the continuing validity of our patents. 

Furthermore, it would enable us to capitalize on the 

growing experience of the South African Railways w~o now 

have some 8 000 freight waggons fitted with various types 

of Scheffel Bogies in operation~ 

In consequence, we now maintain our own design facility 

utilizing the services of a full-time draughtsman and the 

part-time services of those railway inventors who have 

contributed to the development of the bogie. The fact 

that both the South African Railways Administration and 
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the inventors participate in royalties has greatly 

facilitated this arrangement. 

In addition to offering proprietary designs, we now make 

it a condition of our new licence agreements that our 

inventor-consultants should visit the railway systern on 

which our bogies are going to be used before production 

cornrnences. We also stipulate visits to check on rnanu

facturing procedures and that our consultants should 

attend cornrnissioning trials. This involves us in a con

siderable amount of effort not norrnally required with 

inventions but in this instance we deern it necessary and 

well worth the trouble. 

In short, circumstances have forced us to change from rnerely 

being a licensor of inventions made by others to a developer 

of our own technology which is licensed. This has increased 

our financial cornrnitment and our ongoing responsibilities 

but we believe the effort is justified. 

The lesson we have learnt f rorn licensing this invention is 

to adapt the licensing package to the real dernands of the 

situation even if this involves changing the nature of 

NRDO and to insist that the licensee accepts this package 

even if he does not at the time recognize the need for it! 

7. Royalty Rate 

Sorne difficulty was experienced at arriving at a suitable 

base for determining royalties, particularly in Arnerica. 

Firstly, our early patents did not relate to specific 

hardware but rather to certain key design features needed 

for good curving ability and stability. Secondly, our 

licensees would not themselves manufacture the complete 

bogie but would merely be responsible f or the design and 

possibly certain key sub-assernblies peculiar to their 

proprietary design. Thirdly, at the time royalties were 

being discussed there was some doubt as to what hardware 

our licensees would ultirnatelychoose to supply. 
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Computing royalties as a percentage of the overall 

cost or selling price of the completed bogie presented 

difficulties because of the fragmented nature of the 

American rolling stock business. 

The royalty based on the selling price of those components 

or sub-assemblies supplied by our licensee to the. end 

customer - the railway company - would have the disadvantage 

of requiring an unduly high percentage if we were to 

secure an adequate return. Furthermore, there was some 

uncertainty at the time of negotiation as to the value of 

the components and sub-assemblies that our licensees 

would clnose to supply. 

To resolve these difficulties, we required our licensee to pay 

a f lat fee for each bogie assembled by the railroad company 

as a result of a design and/o~ components or sub-assemblies 

supplied by the licensee. Such an arrangement does pose 

problems of equitably adjusting for inflation. Fortunately, 

we were in all instances able to overcome these problems 

by linking the fee to a mutually acceptable index. 

Although we generally favour a royalty rate based on a 

percentage of selling price as this automatically adjusts 

for inflation, our experience on this invention shows that 

such an approach is not always appropriate . 

8. A Lucky Break 

At the time that licensing operations were initiated, no 

Scheffel Bogies were in use. Admittedly, our Railway 

Administration had decided to equi~ 100 test waggons with 

the new bogie for field evaluation purposes but these had 

yet to be commissioned. 

Railway Corporations are by their very nature extremely 

conservative and are understandably very reluctant to 

accept unproven ideas. Thus our initial · licensing 

approaches produced little positive results. 

We then received a lucky break. 
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A large South African mining company had initiated a 

large iron ore expert project and were seeking suitable 

rolling stock for their private railway line of some 

1 000 kilometres connecting the mining village of Sishen 

to a seaport at Saldanha Bay. Possibly because they 

were free of the tradional conservatism of railway 

organizations, we were able to persuade the Mining Company 

to reverse their earlier decision to procure stan~ard 

bogies in favour of a Scheffel design which we offered 

to prepare for them. In consequence, some 3 500 Scheffel 

Bogies were put into use on this line within 18 months 

of finalizing an agreement. 

our best expe ctations. 

Their performance justified 

Because this mining project attracted a good deal of 

international publicity, it materially assisted us in 

finalizing licence arrangements with the American companies 

who had hitherto been lukewarm to our approaches. 

Royalties earned on this venture also permitted us to 

f inance the heavy patent programme on which we had then 

e mbarked and provided a welcome f inancial encouragement 

to the inventor to maintain his efforts. 

At about that time, a second lucky break occurred. The 

Aqaba Railway Corporation in Jordan had opened a new 

railway line to the sea to handle the expert of phosphate 

ore. Serious flange wear and hunting instability with 

their conventional bogies were being experienced. The 

conditions of their railway line , name ly high axle loads, 

steep gradients and sharp curves were rather similar to the 

conditions we faced in South Africa and which led to Herbert 

Scheffel's invention. 

These factors doubtlessly prornptedthe Deutsche Eisenbahn 

Consulting Organization who were acting as consultants 

to the Aqaba Railway Corporation to visit us to assess the 

Scheffel design . 
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Subsequent trials on a pair of bogies which we airfreighted 

to Jordan conf irmed the superior performance of the 

Scheffel Bogie and the Aqaba Railroad Corporation decided 

to procure additional bogies based on the Scheffel system. 

At that time, only one company - Dorbyl Engineering of 

Johannesburg - had any experience in building Scheffel 

Bogies and prudence suggested that they be awarded the 

contract. 

However, Aqaba insisted that the procurement be handled 

on a competitive bid basis and requested us to licence 

the successful tenderer and provide the necessary design 

"know-how•. 

With some reluctance we eventually agreed to this require-

m-ent. In retrospect, it was a fortunate decision. 

The Aqaqba procurement was the first tender which publicly 

called for a self-steering bogie based on the Scheffel 

invention. lt attracted a good deal of attention and 

resulted in a large numbe r of licence enquiries to SAIDCOR. 

Although only one company - the Gregg Car Company of 

Belgium - was awarded the t ender, as a consequence of the 

publicity engendered we were able to licence Japanese and 

Korean firms with our invention subsequently. 

Our experience with the Jordanian and South African Mining 

Proj ects is a r eminder that successful licensing involves 

exploiting opportunities as they arise. It is perhaps 

also a reminder that the concessions made to the Aqaba 

Railway. Corporation can pay of f in t erms of increased 

licensing business l ater. 

9. Conclusion 

It is some seven years, since we accepted this invention. 

While we have had some fortuitous contracts such as the 

South African Mining Project and the Aqaba Railway 

Corporation which have served to generate royalty income at 
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an early stage, it would be true to say that we have not 

really broken into the major bogie market. 

Nevertheless, there are encouraging indications for the 

future. 

The perf ormance of our Bogies in Jordan ~ave been satis

f actory and this is motivating the Gregg Car Company to 

seek additional markets for their new bogie design under 

licence from us. 

The perf ormance of our bogie on the Sishen-Saldanha line 

with heavily laden iron ore trucks has stimulated 

interest from the Australian Mining Companies, many of 

whom operate their own rolling stock . In consequence, our 

Australian licensee will shortly be supplying them with a 

small nurnber of bogies based on a design we are preparing, 

for evaluation purposes. The Sishen-Saldanha project 

has also resulted in a licence enquiry f~om a large 

Brazilian Mining Company and we are hopeful that in time 

business will materialize from this quarter. Negotiat ions 

are also under way with British and German Engineering 

Companies who have expressed interest in our Bogie. 

Nevertheless, the key to future success is the USA. 

is for two reasons, Firstly, the USA constitutes the 

largest single market for railway bogies with between 

This 

40 000 and 70 000 new freight waggons being comrnissioned 

each year. Secondly, many of the third world countries 

tend to follow specif ications laid down by the American 

Association of Railroads. Acceptance in the USA will 

therefore ensure acceptance of our bogie elsewhere. 

At present, over 100 freight waggons equipped with our 

bogies are undergoing long term f i eld trials by the Union 

Pacific and other American Railroads. Encouraged by 

their performance, our one American licensee is planning 

to supply the P.ailroads with several hundred further Scheffel 

Bogies during the current year. In this way, we hope to 

overcome gradually t he traditional conservatism of the 

American railroad industry. 
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A pair of passenger bogies, built according to a design 

prepared jointly by General Steel Industries and SAIDCOR, 

will be fitted to a passenger car shortly for high speed 

stability testing at the Pueblo Test Centre operated by 

the Federal Railroad Administration. 

While we are hopeful that we will ultimately gain overall 

commercial acceptance in the USA, time is passing a nd our 

costs are mounting. We are spending to-day to achieve 

an income tomorrow. 

Patents have a limited lifetime and it seems that at 

best sales will begin to take of f near the expiry time 

of our patents. 

This is the predicament which NRDO's often find themse lve s 

in, particularly with an invention such as the Scheffel 

Bogie having a long lead time . We will, of course, 

endeavour to maintain license agreements by continuing to 

provide proprietary designs, by filing improvement patents 

and by controlling trade marks which could have a growing 

value as acceptance of the Scheffel design grows. 

The extent t o which we can succeed with these ef forts 

wi ll determine whether this venture will ultimately 

prove profitable to us. 

Perhaps we may have an answer to this by the time of 

out next conference? 
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In 1959 Dr. Samuel s. Kistler of the University of Utah, formerly 

Dean of Engineering, made a remarkable and far-reaching discovery. 

It had previously been known that glass, inherently a very strong 

material, usually breaks in tension due to the propagation of 

small cracks throughout the structure. It was known also that 

in view of this glass could .be considerably strengthened by putting 

the surface layer in compression. It would then be necessary for 

an irnposed force to overcorne the compression and subject the 

surface to tension befcre the glass failed. This production of a 

surface compressive layer had been accomplished by the familiar 

t echnique of heat tempering--heating the glass to a relatively 

high tem.P2rature and then quenching it rapidly. The surface would 

cool first, becoming rjgid. Then as the interior continued to 

cool and shrink it would draw the surface inward, building 

compressive strains in the outer layers. The strength of the 

glass would thus be significantly increased. 

Many earlier workers in the f ield of glass technology had ~lso 

experimented with the diffusion of ions into the surface of glass 

articles for a variety of purposes--to color the glass, to etch it, 

to alter its physical characteristics, or rnerely out of scient~fic 

curiosity. It was recognized that smaller ions could be diffused 

into the surface, replacing larger ones, and it was also known that 

larger ions could be diffused in to replace srnaller ones. It was 

believed, however, that the replacement of small ions with larger ones 

would be a very slow process and that the ulitrnate result would be 

a shattering of the glass article. It was also felt that any compressi~ 

strains that might be anticipated would be released at the high 

temperatures at which the diffusion would have to be carried out. 

Dr. Kistler's discovery--and the basis for his amazingly simple 
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but extremely important invention--was that the exchange of large 

for small ions could take place with reasonable speed at a 

relatively high temperature, and that the compressive strains in 
• 

the surface could be preserved if the process was carried out just 

slightly below the "strain point", defined as the temperature at 

which a glass retains its structural integrity but at which internal 

strains are gradually released. Working with tiny articles 

such as laboratory stirring rods and watch glasses and microscope 

slides, which he irnmersed in malten baths of potassium nitrate, he 

showed that sodium ions in the surface of the glass could be 

replaced by larger potassium ions to a significant extent, and 

that thereby the strength of the glass could be very substantially 

increased. 

At this stage the invP.ntion was submitted to Research Corporation 

for possible administration under its Invention Administration 

Agreement with the University of Utah. In spite of the limited 

amount of experimental werk that had been done, the classic nov~lty 

and the commercial potential of the invention was quickly recognized 

and it was accepted for administration. A United States patent 

application was filed and corresponding applications were 

subsequently filed in Great Britain, France, Belgium and West Germany. 

The invention and the patent rights on it were assigned to Research 

Corporation under its agreement with the University of Utah. 

Licensing efforts were initiated as soon as the patent applications 

had been filed. Dr. Kistler had for many 7ears consulted for 

Corning Glass Werks, one of the world leaders in glass research, 

and Corning quickly expressed licensing interest in the invention. 

A license agreement was consummated with Corning in 1962 aPd 
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within a short time Corning was marketing a line of pipettes, 

graduated cylinders and other laboratory glassware strengthened 

by the use of the Kistler process . Later Corning utilized the 

process in the production of windshields for military aircraft 

and certain American Motors automobiles, in nose cones for space 

capsules, and for a quality line of tableware called Centura. 

It appeared that the success of the invention was assured and 

that it would rank with some of the highest income-producing 

inventions that Research Corporation has handled. 

Then came the bombshell! A U. S. patent issued to Dr. Neill Weber 

on an invention which appeared to be essentially identical to the 

Kistler invention. Although the two patent applications had been 

pending simultaneously in the United States Patent Office, the 

Patent Examiner, for some mysterious reason, bad not declared a 

Patent Office Interference to deterrnine priority but had instead 

permitted the Weber patent to issue. He then rejected the Kistler 

application on the basis of the Weber patent. 

In order to continue the prosecution of the Kistler application it 

thus became necessary to copy the claims of the issued Weber patent 

so that an Interference could be declared. Furthermore, as junior 

party in the Interference it was incumbent on Kis tler to show that 

he had been the f irst to conce ive the inve ntion and that he had 

then been continuously diligent in working on it until h e had 

either filed a pat2nt application or effected an actual reduction 

to practice. 

Upon investigating these matters with Dr. Kistler it was found that 

he had worked on the invention essentially on his own time and with 

v~ 7 little assistance. He had k ept careful laboratory notebooks , 
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as most scientists do, but he had unfortunately never had the 

pages witnessed by an impartial third party. Although it appeared 

that he had conceived the invention at an early date, therefore, 

and had been diligent in reducing it to practice, the Patent Office 

ruled that he had not produce•i suff icient corroboration of his 

achievements. It therefore ruled that the Interference proceeding 

should be dissolved, thereby awarding the patent to Weber. This 

decision was appealed by Research Corporation to the Court of 

Customs and Patent Appeals in the District of Columbia and the 

CCPA upheld the Patent Office. Consideration was given to 

requesting a review of the CCPA's decision by the United States 

Supreme Court,but on advice of counsel this step was not taken 

because it was felt that the decision would not be reversed. A 

U. S. patent on the Kistler invention did therefore not issue . 

All was not completely lost,however. When the Weber patent emerged, 

it was found that it was owned by Brockway Glass Cornpany and that 

certain fields of technology, specifically the use of the process 

for the treatwent of flat, optical and ophthalrnic glass, had been 

licensed exclusively to Pittsburgh Plate Glass Company for the 

life of the patent with the right to sublicense others. PPG was 

also highly skilled in glass tech~ology and was in the process of 

developing products for the rnarket under its license frorn Brockway . 

With the incidence of the Kistler/Weber Interference, therefore, 

a rather difficult situation developed. If Kistler won, Corning 

would be happily licensed and PPG would find itself an infringer. 

If Weber won, the rolcs would be reversed with PPG the licensee 

and Corning the infringer . In view of the investment that both 

companies had rnade in developing their respective products, neither 

could tolerate being forced from the market. 
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In addition, both companies had a host of improvements and uses 

f or the basic process on which they had obtained or were obtaining 

patent protection. There was thus a total of more than forty 

patents and patent applications relating to the chemical 

strengthening process, including eithertheKistler or the Weber 

patent, depending on the outcome of the Interference. Some of 

these additional cases were potentially quite significant and 

others were of minor importance. 

I n an effort to resolve this situation it was proposed that Research 

Corporation, Corning and PPG enter into an agreement under which 

Research Corporation would be given the right to license all of the 

patent rights and both Corning and PPG would obtain licenses. 

While t he Interference was proceeding in the Patent Office and in 

the Co urts exte nsive negotiations were conducted among the three 

parties in a n effort to arrive at a solution. Shortly before the 

Interf erence was f inally settled the so-called Three-Party Agreement 

was c omplet ed . 

Basically the agr e ement provide d f or the following: 

1. Re search Cor poratio n was give n the e xclusive right to sublicense 

all of the patent rights in the fla t , optical and ophthalmic 

fie lds . 

2. Corning and PPG e a c h obt aine d a lice ns e with an obligation to 

pay r o y a lties on the ir s a les. 

3 . Research CorporatioD had an obligation to grant non-discriminatory 

l ic enses t o a ll a pp licants under a ny o r a ll of the pate nt rights. 

4 . Research Corpo ration was to r ece ive a n annual "administra t ion 
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fee" of $6000. All other incorne generated by its licensing 

of the patent rights was to be shared among the three parties. 

5. The arnount of th~ income shares of PPG and Research Corporation 

would depend upon the outcome of the Interference. Research's 

share was to be 25 percent if Kistler won, 15 percent if he 

lost. There was thus a strong incentive for both parties 

to make every effort to win. 

After the Three-Party Agreement was cornpleted Research Corporation 

proceeded with its efforts to license the patent rights as required 

under the agreement. The first task was to draft a standard license 

agreement that could be offered to all potential licensees. In 

doing this it was recognized that there were potentially serious 

misuse and antitrust problems associated with the licensing of a 

package of forty or so patents and patent applications. Great 

care was taken in designing the license to avoid these problerns and 

the assistance of a pa tent law firm with expertise in antitrust 

problems and litigat i on was e nlisted. It is believed that the 

standard license agreement that resulted successfully avoided the 

problems mentioned above and could well serve as a model for other 

package lice ns ing situations. The principal features of the 

agreement were the following: 

1. The licensee had tlle option of selecting any one or more of 

the forty odd patents and patent applications included within 

the licensed patent rights . This selection could be changed 

from time to time a t the option of the licensee . 

2. The royalty rate to be paid by the licensee depended on the 

numbe r of pa~ents und patent applications selected. Each case 
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was assigned a prime value and an incremental value, based upon 

the estirnated value of the patent or patent application. The 

royalty rate for a particular licensee was the surn of the 

highest prime value and the total of all of the other incremental 

values of the cases selected. In no event, however, would the 

royalty rate exceed 2 percent even if the entire package were 

selected. The selection of patent rights could also be changed 

from time to time at the licensee's option. 

3. There was a rnost-favored-treatrnent clause to assure that there 

would be no discrimination arnong licensees. 

4. The entire agreement could be terrninated by the licensee at any 

time without cause or penalty. 

Several licenses of this type were issued. 

An event then occurred, however, which altered the licensing situation 

drastically. In 1972 the United States Food and Drug Administration 

prornulgated regulations requiring that all eyeglass lenses, both 

prescription and non-prescription, pass a certain irnpact strength 

test called the "ball-drop test". Although such lenses could be 

strengthened by the old thermal tempering method it turned out that 

the chemical strengthening process was ideally suited to meet the 

FDA requirements. We were thus faced with the happy but monumental 

task of atternpting to license the 1400 or more opthalrnic laboratories 

that were potentia l usP.rs of the process. Although there were s orne 

that were members of large chains owned by cornpanies such as 

Bausch & Lomb and Arnerican Optical Company, most were small 

independent firms that had had very little previous contact wi th 

patE ~ts and licensing . 
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In order to make it easier for these firms a simplified license 

agreement was prepared that still conformed to the earlier standard 

license agreement. It was recognized that of the forty-odd patent 

rights, only two patents were likely to be used in the treatment 

of eyeglass lenses. The licensee was thus given the option to 

select one or both of these patents and the royalty depended on 

which were used. The licensee had the further option of paying a 

percentage royalty on the net sales value of lenses treated or a 

fixed dollar amount per pair of lenses, escalated in accordance 

with the Consurner Price Index. Record keeping and reporting 

requirements were kept as simple as possible to make it easy for 

these s mall firms to operate under the license agreement. 

In the meantime, parallel discussions had been underway with some 

of the large chains of laboratories, especially Bausch & Lomb, 

American Optical and Commercial Optical. These firms questioned 

the validity of the Weber patent and refused to take licenses 

except under the most marginal t erms. In addition, they apparent-

ly transmitted their opinions to the Opuical Wholesalers Association, 

resulting in a recommendation by that organization ~o its members 

that they not sig n licenses until we had been successful in licensing 

either B&L or AO. Our licensing program thus c ame to a grinding 

halt and it was apparent that the program would founder unless 

litigation was initiated against one of the major infringers. 

The potential royalty income from the ophthalmic industry at this 

point, through the expiration of the Weber patent, was estimated 

to be approxim~tely twenty-eight million dollars. Research 

Corporation's share of this incorne was relatively small, however, 

being only about 6 percent, and its potential return from the 
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patent through its remaining life was estimated to be about $1.8 

million dollars. 

It was recognized that the cost of an infringement suit in the 

United 3tates would be very high, in the neighborhood of a million 

dollars. lt was also estimated by our litigation attorneys that our 

chances of success in the litigation were perhaps 60-40. On the 

basis of the odds only, therefore, it did not seem to make much 

sense to spend a million dollars with an only 60-40 chance of 

recovering $1.8 million. 

This prablem was discussed with Corning and PPG with the thought 

tha~ these two parties to the Three-Party Agreement might be willing 

to share in the litigation costs. Corning was reluctant to do so, 

primarily because the very companies that might have to be sued were 

their customers for optical glass and they did not want to jeopardize 

their relationship with these firms. PPG, however, was anxious to 

go forward with the litigation. 

Finally an agreement was worked out under which the Three-Party 

Agreement was dissolved and all of the patent rights were returned 

to their original owners. The rights to the Weber patent thus 

reverted to PPG who was then in a position to initiate litigation 

at its own initiative and expense . The Dissolution Agreement 

provided that all three parties would continue to share in any income 

generated, but in view of the fact that PPG was to bear all of the 

expense and risk of litigation the shares of Corning and Research 

Corporation were reduced over those that had prevail~d in the 

Three-Party Agreement. 

In February, 19 7 6 PPG f i led a sui t ag ains t Bc.nsch & Lomb f or 

infr~ligement of the Weber patent. The litigating firm representing 
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PPG was the same firm that had assisted us in the draf ting of 

the package license agreement and they were already very f amiliar 

with the general background. In its defense B&L charged patent 

invalidity and raised several ot!1er technical defenses, but they 

did not contest the question of infringement of the patent claims. 

In November, 1979 the District Court in the Western District of 

New York rendered its decision. The Weber patent was held to be 

valid and it was found to be infringed by Bausch & Lomb. This 

decision was still appealable to the Circuit Court and theoretically 

could be further appealed to the United States Supreme Court. 

In January, 1980 PPG and B&L announced that an agreement had been 

reached settling the litigation. Under the terms of this agreement 

B&L agreed not to appeal the decision to the Circuit Court so that 

the litigation is now terminated. In addition, B&L agreed to 

enter into a license to cover its future use of the Weber patent and 

to pay PPG $550,000 for its past and future use of the process. 

The royalty rate is 11 . 2 cents per pair of lenses treated, which 

results from the original royalty of 7 cents being escalated in 

accordance with the Consumer Price Index. It is interesting to 

note that some years previously, while PPG was attempting to 

negotiate with B&L prior to the iHitiation of litigation, B&L 

was offered a l icense at a r oyalty rate of about half that which 

resulted frorn the settlement agreement. It is ~lso significant 

to note that the cost of the litigation to FPG was between $1.l 

and $1.2 million, and presurnably the cost to B&L was in the same 

neighborhood. 

Now that the litigation has been ter~i~ated and the validity of 
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the patent has been upheld, PPG is setting out on a program to 

license the remainder cf the industry. Simple agreements have 

been drafted to release f irms from past infringement in return 

for a lump sum payment and to license them for future use of the 

Weber process. The royalty rate will be 11.2 cents per pair of 

lenses treated and it will continue tobe escalated in accordance 

with the Consumer Price Index. 

Research Corporation will continue to administer the fifty or so 

licenses which it issued prior to t~e Dissolution Agreement. 

Many of these licensees had been deferring the payrnent of royalties 

pending the outcome of the PPG-B&L litigation. Payment of back 

royalties will now be required, and these licenses will be brought 

to a current royalty-paying basis. 

It is interesting and instructive to look back over the history 

of this c ase. The original invention was made in 1959 and the 

Weber patent issued in 1965. To this date, in spite of the basic 

and important nature of the invention, only very modest royalty 

incorne has been produced. Now, after more than twenty years and 

the expenditure of well over two million dollars in litigation 

and licensing expenses it appears that the invention may finally 

produce significant income, although even this is by no means 

certain at this time. This seems to illustrate well some of the 

virtues that a re needed in order to carry out a suc c essful patent 

licensing program; patience, persistance, determination and plenty 

of money. 
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