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CASES s COMMUNICATION . RESOURCE SHARING NEITWORKS:

The ESA - SDS - Space Documentation Service , Europes first public ON-LINE

system has been operational since 1969. Via many RE-CON, REmote-CONtrol

terminals ,Dial-Up Interactice Retrival Seérvice, which offers access to most

of the worlds largest files. To expand these possibilities in the Member States
the recent policy includes participation in Trade Fairs and Conferences, where
the services can be presented and visitors can have a Literature Search performed
on subjects of interest. Twice this year in Denmark, at CHEM~-TEC 1977,the
chemical industries trade fair and at the conference of the Federation of
European Biologist Society in August with 2000 participants . Now 20 Danish firms
have terminals communicating with the ESA SDS RECON system, besides a number of

libraries helping the smaller users.

EURONET is the Community's planned EUROpean NETwork for direct access to
scientific, technical, social.and economic information, an on-~line information
network.lt will integrate existing and future on~line information services in

the Community into a commonly shared network on a cooperative basis.

Make available a large variety of services operated on widely differing host
comouters in many different countries via one single network. The basic component

will be an efficient data transmission network set up by the joint PTT in Europe.

Multilingual Tools for the Six Language Community: EURO — DIC-AUTOM :
To improve the transfer of the information between the European languages the
current Community activity is development of these tools 1is oriented
principally towards three main areas:

Automatic ~ and semiautomatic translation services

Terminology Data Banks and Multilingual Thesauri.
The volume of translation workgenerated by the Community institutions requires
the service of 1300 persons, who last years dealt with 538 000 pages.
Modern technology start offering some assistance to this work load.
EUR-DIC-AUTOM, EUROpean DICtionnaire AUTOMatique Terminals are now in operation
in the Community Terminology Office in Brussels. Also on a pilot project and for

research purpose at‘the Terminology Department at the Copenhagen School of
current Community activity is development of these Tools 1s orientea

principally towards three main areas:

Automatic ~ and semiautomatic translation services

Terminology Data Banks and Multilingual Thesauri.
The volume of translation workgenerated by the Community institutions requires
the service of 1300 persons, who last years dealt with 538 000 pages.
Modern technology start offering some assistance to this work load.
EUR-DIC-AUTOM, EUROpean DICtionnaire AUTOMatique Terminals are now in operation
in the Community Terminology Office in Bfussels. Also on a pilot project and for
research purpose at‘the Terminology Department at the Copenhagen School of
Economics and Business Administration. Tpe bank has 200 thousand entries , -

list of maiching expressions under thirty disciplines converted for the six



“TECHNOLOGY TRANSFER IN INDUSTRIALIZED COUNTRIES"”

Hotel Palacio/Estoril, Portugal/7-11 November 1977

A view of Technology Transfer activities in

the larger Buropean - Common - Research Centers.

This is a work in progress communication about the very dynamic situation of
Technology Transfer (TT) from the large European Common Basic Research Centers
and to European Industry. For major research undertakings = big science projects—

the European countries for the last two decades have established a number of

. centers and some with the development of advanced technology and processes.

These centers are: The Buropean Community with the joint research centers:JRC:
ISPRA in Italy, Petten in Holland,Gell in Belgium,in Karlsruhe and now Culham.
With the Directorate General for JRC in Brussels and the Directorste for Scien-
tific— and Technical Information and Information Management in Luxembourg &T.T.0.
ESA -~ Buropean Space Agency with the HQ in Paris and the following main centers:
ESTEC-European Space Research and Technology Center in Holland.
ESOC —-European Space Operation Center in Darmstadt in Germany
ESRIN-Space Documentation Service in Frascati near Rome.
CERN - European Centre for Nuclear Research in Geneva,Switzerland.
ESO~ EBuropean Southern Observatory working in Geneva in CERN, and Germany andChile.
EMBI~European Micro Biological Laboratory in Heidelberg, Germany.
ECMWF - European Center for Medium Range Weather Forecast in BEngland.

The govering Council of these centers consist typically of scientific~ and
administrative delegates from all the Member States Governments,between two to
five from each country. Time will show if increased TT activities will be supported
mostly by the scientifi¢/technological - or the diplomat/administrative delegate
type in these councils. '
INDUSTRIAL POLICY

At the moment an industrial policy for all the Europeaﬁ countries does no
exist and it is a very difficult subject, which is worked on intensively ,-

for the CEC Member States in Brussels.

These centers industyial policy are well developed concernings Industrial
Contracts,Tender Specifications and Policy, Patent and Procurement Policy etc.
Normally the newer centers adopt the éxperience,practioe and policy from the
older centers. Hereby an increasing uniformity in policy,which is valuable for
industry offering their services. A general Buropean L policy,prqgramme aﬁd
cooperation for all these centers does not exist.These activities are supported
in different ways and to varying degrees and priority. In the larger centers
staff members are now in charge of promoting TT-activities.

CENTERS DIFFERENT INDUSTRIAL POLICY ,

Some centers have a high degree of in-house Technology R&D and manufacturing,-
newer centers are working with an industrial policy specifying,that a majority
of the advanced Technological R&D should be done in the Europeah(industry.

By comparing information from among others Economic Utility reports from centers
with different policies it should be possible to identify differences 4m o
industry offering their services. A general Buropean TT policy,prqgramme and
cooperation for all these centers does not exist.These activities are supported
in different ways and to varying degrees and priority. In the larger centers
staff members are now in charge of promoting TT-activities.

CENTERS DIFFERENT INDUSTRIAL POLICY -

Some centers have a high degree of in-house Technology R&D and manufacturing,-
newer centers are working with an industrial policy specifying,that a majority
of the advanced Technological R&D should be done in thérEuropean industry.

By comparing information from among others Economic Utility reports from centers

with different policies it should be possible to identify differences in s
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Benefits in social areas — creating of new job opportunities.

Firms ability to diversify from the sale in the research market to the commercial.

Firms ability to sell on the international market,following contracts with centers

@ VALUABLE TECHNOLOGY FOR TRANSIFER -

In contrast to technology from most university research— which is often in a
not-fully developed form— these cénters technology are fully developed, often
with manufacturing experience,different applications and well documented.
Therefore their technology are of high value for utilization by the industries.
At the 1973 TT conference at Evry in the introduction the chairman said:
“The Europeans industries failure has been in the marketing , and not in the
technical knowledge”. That comment was also valid for these centers concerning
their TT activities. Research must be managed so that useful results will be
transferred to the user groups. Scientific information systems can be developed
and managed to enhance this knowledge transfer along with the activities descri-
bed below.
RESEARCH AND TECENOLOGY INFORMATION - SELECTION
In this technological age the accumulation of knowledge far exceeds its applica -
tion and utilization for improving the quality of life. From the industrial
decision-makers point of view,there is a deluge of information,reports and
data to consider.The research community must assist in finding ways to build
filters into this knowledge accumulation processes. Hereby the decision makers,
when searching the systems, will be supplied with clear,credible and pertient data.
TT-PROFILE

The scientific and technological profile for eaéh of these centers are a very

_ broad subject.For some of these centers,illustrations about the activites of the

staff in typical working situations will give us an idea of the work done and
the types of technlogy and processes in use.

ECONOMIC UTILITY REPORTS

Investigations about the economic impact of these centers contracts with the
industrial firms are now available.They report on the results due to these firms
initial contract for work,similar contracts with customers,adoption of these
technologies to othervpurposes. This results in a technical and economic benefit
TT'PRO,B‘ILE -‘ - - . L“,ﬂ:‘ rm Tl 2L LT T2 e Rammnmta G whd Al tha

The scientific and technological profile for each of these centers are a very

. broad subject.For some of these centers,illustrations about the activites of the

staff in typical working situations will give us an idea of the work done and
the types of technlogy and processes in use.

ECONOMIC UTILITY REPORTS

Investigations aboﬁt the econcmic impact of these centers contracts with the
industrial firms are now available.They report on the results due to these firms
initial contract for work,similar contracts with customers,adoption of these
technologies_to other'purposes. This results in a technical and economic benefit
for the countries. These economic studies result in:Utility Reports,in which the
authors try to quantify the fechnica1~ and economic benefits to the Buropean

manufacturing industries involved, based on the firms own evaluation of the impact
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About CERN: “A study of ecomomic follow—effects caused by the industrial
contracts of a large basic research center,with special emphasis of
the technology transfer aspects April 1977 by Michael Bruun,
Institute of Management, University of Aarhus, Denmark.

Also studies at Austria Institute of Management,Dr.W. Kemmetmuller, Vienna.

TT - CASES '

A few cases will be reported on, which have or will improve the Huropeans jobs,
health,home,mobility,communication and environment.An increasing number of these
cagses will assist the economic, environmental and social expectations of Buropeans.
HEALTH:Most of the centers have a well developed Medical Service,which for a number
of years have done a service and research within Occupational Medicine, and
accumulated extensive experience in handling and correlating this type of
medical information.Around in Burope the Governments now introduce laws in this
field, so the indutries will implement programs for medical services in the larger
firms and for groups of firms. The experience and>the recording methods
developed in these centers,could be applied in many places, and this will

ease the evaluation and comparison of data and a better statistics will result
on the scare data available in this field.

EUROPEAN MANAGEMENT TECHNIQUES : Over the years, the management of these centers
have developed an art in composing the Buropean staff members into R&D teams.

It ie based on experience and knowledge about the many Buropean nationalities
variable strengths in talents. and skills. A successful team requires often an
optimum composition of theoretical,scientifginnovative,technlogical and admini-
strative skills. This management: skill is highly applicable in the increasing
european industrial cooperation.The recent article in the:Bulletin of the Atomic
Scientist,September 1977 by Prof. Leo Kowarski “Conditions of success in inter—
national enterprices in science and technology offer lo basic conditions,which
have worked well - they apply also to indusfrial enterpriées.

VIDEO SYSTEMS : The similarity between the increasing application of Video
Systems using TV monitors as datascreens — at low cost — for monitoring and
diagnosis in hospitals and similar applications in control centers for accele-
rators and nuclear experiments etc. , have been a fruitful TT field for the

last number of years, in which I have been a little involved. Both applications
need simplicity, low cost,flexibility,reliability. TT and cooperation will go on
about this subject~ now we have this technology simplified in our homes as the
Video Games, and Text Pages are on the way for subjects of interest.
COMMUNICATION:The large number of information network and dataterminals for these
centers many purposes are an example of these centers own need being solved with
a suitabie technology.later these systems are promoted for appliecations by the
Europeans , first Via central technical libraries, and on the basis of a service
function, which the user accepts and pays for.Now many european firms have
terminals connected direct to these systems, mainly_the ESA~RECON .

ENVIRONMENT: The Safety Groups of these centers do a systematic inspection of the
iuvstallatious .gpd._  eouipngrt o.to.idepfifr.nstantia? - anucvupdiavaun Wiis gu un'
about this subject~ now we have this technology simplified in our homes as the
Video Games, and Text Pages are on the way for subjects of interest.
COMMUNICATION:The large number of information network and dataterminals for these
centers many purposes are an example of ithese centers own need being solved with
a suitabie technology.later these systems are promoted for applications by the
Europeans , first ﬁia central technical libraries, and on the basis of a service
function, which the user accepts and pays for.Now many european firms have
terminals connected direct to these systems, mainly the ESA-RECON.

ENVIRONMENT: The Safety Groups of these centers do a systematic inspection of the

installations and -equipment to identify potential hazards and prescribe precautio-—
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nary measures,improve methods of work and use of safe equipment.They have experience
covering most of the industrial sectors.This knowledge should be transferred to

the countries, increasinly.In Environmental Monitoring the ISPRA Center has a
broad programme and a large number of studies have been done? and one of the main
subjects presented at exhibitions. They have extensive experience in Remote

Sensing Techniques and the measurement of pollution.

TRACER'TECHNOLOGY: Widely used for investigations in medicine and industry.

Complex problems in Multi-Compartment studies for quantitative anélysis of
biological systems have been solved by C.Combelli in Padova, among others

utilizing these centers software in the computer work required.

B PERSONAL CONTACTS
One of the most important in TT processes are supported via:Fellowship=-programs,
Cources, Meetings,Exhibitions in the centers and at Trade Fairs,Visitor Services
and Staff Members visit to manufaciuring plants all over Europe. These helps to
build up knowledge about -~ and establish contacts to these research centers ,so
vital for a fast and efficient localization of necded technology or processese.

@ TECHNOLOGY TRANSFER MEETINGS
A few meetings on this specific subject for industry have taken place: At CERN
in April 24-26,1974 with the: "Meeting dn Technology arising from High Energy
Physics”,with publication of two volumes of the report:CERN 1974~9 with 13
review papers and 225 technology notes,TJoo pages with 600 references. The large
number:.of posters and set-ups prepared for that meeting have since found a
permanent place in the central exhibition and the many exhibition points visited
on a tour of this center.

B VISITORS
Each year many engineers and .scientists enter these centers on Fellowships,
Visitor Programs,as Research Associates,Summer Students,all mainly for scientific
purpose. Most of these persons are on leave from their university and return to
ite Therefore they normally result in little direct transfer to industry.Some
return to industry with a specialized skill, which . in smaller countries can
be difficult to uitilize.Their knowledge of whom to contact in the center for a
maniad .G Ansdawor aan e wery waluable for their emplover.Short visits at the
permanent place in the central exhibition and the many exhibition points visited
on a tour of this center.

B VISITORS
Each year many engineers and .scientists enter these centers on Fellowships,
Visitor Programs,as Research Associates,Summer Students,all mainly for scientific
purpose. Most of these persons are on leave from their university and return to
ite Therefore they normally result in little direct transfer to industry.Some
return to industry with a specialized skill, which . in smaller countries can
be difficult to utilize.Their knowledge of whom to contact in the center for a
needed technology can be very valuable for their employero.Short visits at the
center to study the latest developments and know how and obtain specific informa-

tion and documentation can be an efficient way of TT for the parts involved.
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years the ISRPA COUKCES have covered a broad range of subjects, which engineers
and scientists from industry have utilized.Similar activities should be offered
by the larger of the other centers on their subjects of work. An increased parti-
cipation in these courses could be obtained - due to lower cost and less travel -
if courses were locagted in connection with the larger Buropean technical - and
trade fairs, like HANNOVER,MESUCURA,INTERCAMA etc. Normally staff from both the
centers and industry participates in these,and therefore very little extra effort
is required. Industry increasingly utilized this possibility.

EXHIBITIONS WITH R&D and TECHNOLOGY TRANSFER STANDS.

Increasing these centers participate to present technology available for transfer.
At Buropes largest trade fair in Hannover April 1977 the Communities Joint
Research Centers, CERN and some of ESA's contractors had exhibitions in the Hall
T, specially for the presentation of R&D results.This year the area was doubled.
Technology Notes were available on a large number of promising subjects. A few
firms presented industrial productions based on Technology Note subjects.

Much improvement are needed for bringing this service to the full attention of

the industrial and public user group. Also better searching aids related to the
users subjects of interest, specially for the smaller~ and medium size business.
Also an evaluation should be done concerning types of stands, — one large stand
with 211 on display and staff , or a number of satelite stands located in the
halls matching the interest and needs of the visitors , or a mixture.

TECHNOLOGY TRANSFER DOCULENTATION

From the point of view of the industrial user about this documentation from

the many centers on TIT subjects 1t will be convenient  for the perception,
screening,utilization and filing, if it was prepared more uniformly ,keywords,
terminology, format,synbols , — as <o¢ommon as possible for all these centers.

Also in line with the TT programmes in many Member States promoting utilization of
national developed technology. A number of coordinated activities would benefit
the receiving industries and also for the centers increasingly applying technology

available for transfero.

B WORKSHOP TECHNIQUES

Technicians and workers from the Member States scientific institutes and industrial
contractors work for periods in these centers, and hereby get familiar with the
latest techniques, and can transfer it home for national applicationse.

EUROPEANS NEEDS -~ GOVERNMENTS PLANS

For Buropes industrialized countries -~ mostly highwage countries = the road ahead
is extension of the means of ﬁroduction and services ~ with high-added vzglue.

This means in many cases products and services with a high technological content.
Knowledge about TT is of high importance for their development, and in the
strategic planning processes by managers in industry. .

Governments policy for science will increasingly be related to technology and to
industry,- programmes of STP:Scientific and Technical Policye

contractors work for periods in these centers, and hereby get familiar with the
latest techniques, and can transfer it home for national applicationse.

EUROPEANS NEEDS -~ GOVERNMENTS PLANS

For Burcpes industrialized countries -~ mostly highwage countries = the road ahead
is extension of the means of broduction and services - with high—added vglue.

This means in many cases products and services with a high technological content.
Knowledge about TT is of high importance for their development, and in the
gtrategic planning processes by managers in industry. »

Governments policy for science will increasingly be related to technology and to
industry,-programmes of STP:Scientific and Technical Policy.

Governments find it important to support conditions that foster small and medium
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firms and with Jjoint research associations - as one of the means of promoting
their technical advance.
UNIVERSITY -~ INDUSTRY COOPERATION
Most of the Governments of Europe are now formulating a policy for technological
innovations including technology transfer and marketing innovations. It will be
important for the fields chosen for development , at a time when Europe are
embarking on a long — term restructuring of its industry.

The increasing number of reports from the “Research on Research scientist
and others now available, are studied by the Governments Departments and the
University Administrators. They implement changes to improve communications
and faster applications of research results in society.At universities they
establish: Information - and Contact Secretariats, Industrial Liasion Officers
and support activities to increased Contracts Research work by the staff. These
changes help. to lower some of the barriers for transfer. The academic attitudes
4o collaborating with the industrial world are changing. Now the universities are
more active with transfer and arrange OPEN HOUSE for the public.At their
exhibitions they also present the research and technology of these centers.
Booklets and abstracts are written about R&D performed or planned, énd in a
language , which can be understood by a user. Now higher priority is given to
communication and the transfer of resulis to society and industry.

In the earlier stages of these national activities the scientists and engineers
of these centers increased their TT activities.

CHANGING RESEARCH POLICY

There is a growing public demand for research of more direct benefit to society,
and a faster and more efficient utilization of the results to assist society
with solving the long list of problems and industrial and ®conomic development.
TT helps in fulfilling these demands.

Two extreme forms of research policy exist ¢
Science oriented administrators support research and the other
Society oriented administrators purchases research.
During the last years varying degrees of these funding policies have been imple-

mented in the Member States, by using new routes of channeling of research funds.
Some for payment for applied R&D and for contract research,and favouring lines of
CHANGING RESEARCH POLICY ) . R ' 2 R s e ety
There is a growing public demand for research of more direct benefit to society,
and a faster and more efficient utilization of the results to assist society

with solving the long list of problems and industrial and e©conomic development.

TT helps in fulfilling these demands.

Two extreme forms of research policy exist @
Science oriented administrators support research and the other
Society oriented administrators purchases research.

During the last years varying degrees of these funding policies have been imple-

mented in the Member States, by using new routes of channeling of research funds.
Some for payment for applied R&D and for contract research,and favouring lines of
investigations likely to make earlier dividends and solutions to specific problems,
ét the expence of speculative long term research.

Mhana malindiae have alaso affected these centers to a certain degree, and they
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@ REPACKING VIA INSTITUTIONAL LINKAGE
Certain technology and processes need first to be transferred to national
research - and technology centers for adoption to local needs,conditions,
standards etec. Hereby an valuable connecting link is established between
basic research and industrial application, and hopefully in an innovatine
environment. Mature and correctly timed they are presented and utilized by
industry.Staff in the universities and centers are now more interested in
locating technology in the Buropean centers due to their potential for application
to solution in own R & D work,or for solving located needs,~possibly in connection
with contract work for industry or in the public functions.

®m OFFICIAL CONTACTS
The official channel from these centers to the Member States are inyDenmafk
through the Ministry of Education with Science Councils and Research Secratariat.
Industrial organizations and firms are now familiar with the functions of these,
as they receive important information and documents about tenders,contracts etc.
For Technology Documentation the fastest and shortest route to the user should be
used.Increasingly direct routes are established between the centers and industrial
organizations and firms, as knowledge about technology interest profiles and
needs get understood.

The centers Newsletters and Bulletins are now read in industry and should be
utilized much more in the transfer processes due to the low cost in using this
well established and selective information channel.In some of them industrial
advertisments are half of the content nowe so a wider distribution would benefit
all .

B LISTING OF IMPROVEMENT IN TT FROM THESE CENTERS.

@ Transfer processes increasingly planned as an integral part of Technological R & D
programmes and its implications to project management be understood in the centers.

®Increasing communication and working relationship between the center and users.

BWhen possible the TT must early and closely be keyed to actual demand for it.

BSmall pieces of R & D must be Jjoined together and presented to be visible for users.

Mlore regonition of the importance of interdiciplinary work.

BFor the important technology and processes listing of these in systems, which
can be searched from all Member States and if possible via Telex or Dataterminals.
French R & D results are availagble in this way'. CERN are considering these
listings.

MPassive TT information, — request cards abstracting technology notes introduced.

WAt the larger trade fairs and conferences more and better exhibitions and sup -
plemented with short cources and seminars on the centers technology subjects.v

WCenters Newsletters and Bulletins should inform about successful transfer cases.

BmAt Scientific Conferences short survey papers about TT related to the experiments.

BIntegration of technological innovation with marketing innovation in the countries.

@ For the important technology and processes listing of these in systems, which
can be searched from all Member States and if possible via Telex or Dataterminals.
French R & D results are available in this way . CERN are considering these
listings.

MPassive TT information, — request cards abstracting technology notes introduced.

BAt the larger trade fairs and conferences more and better exhibitions and sup -
plemented with short cources and seminars on the centers technology subjects.'

W Centers Newsletters and Bulletins should inform about successful transfer cases.

BAt Scientific Conferences short survey papers about TT relafed to the experiments.

BIntegration of technological innovation with marketing innovation in the countries.
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@ Between these centers cooperation should be increased , as it will result in
a faster exchange of experience about TT processes , and result in improvements.
Also to obtain a certain uniformity in European TT and with maximum programue
value at lowest cost.

M Continued attention to improve the TT processes as experience develops.

MThe nature of technology demand and the transfer processes varies greatly
between one type of industry and another , — for a better understanding of this
more research.

@ The innovation processes peculiar for these technologies must be better understood.

W And as mentioner earlier , Group Visits, Guest Visits, National TT meetings .

mImprovements in some of the centers Industrial Policy and its implementatione

M Publications or notes of the Technology Profile of the centers.

B Improvements in receiving conditions in Member States Industriess

B In Annual Reports = Annexes with Technology Transfer Program Information.

M 4 Buropean Technology Transfer Program comparable with the American Program.

Organizations - Member Countries . 1977.

Organizations - Member Countries . 1977.
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TECHNOLOGY TRANSFER IN INDUSTRIALIZED COUNTRIES

TECHNOLOGY TRANSFER IN BELGIUM : AN INDUSTRY PERSPECTIVE

1. INTRODUCTION

Before defining what we mean by "technological transfer”,
let us first take a quick look at the transfer situation
as far as Belgium is concerned, Our country is an open
market, completely so to other members of the Common
Market and with hardly any restrictions to the other
industrialized countries.

We accept and encourage foreign investment of all kinds ;
just one figure will illustrate this - nearly 1 200 US
firms have offshoots in Belgium in a wide variety of
sectors : industry, banking, consultancies, subsidiaries,
agencies and so forth ....

For foreign investments as a whole, it is above all the
rate of investment per job which is constantly growing,
meaning that either our equipment or the personnel invoived
is of a higher technical level than before. Another
illustrative figure : from 2.1 million BF in 1972 invest-
ment per job had risen to 3.3 million in 1976, an increase
of 50 per cent,

For a technology transfer to be valid, the receiving
country must be able to absorb all the aspects of the new
development, both hardware and software, without relying on
any support that the transferring country may be able to
provide.

In this regard, Belgium has proved that in all fields, it
has either the engineering capacities required, in human

terms, or the will to equip itself in such a way as to build
OT d2U per cent,

For a technology transfer to be valid, the receiving

country must be able to absorb all the aspects of the new
development, both hardware and software, without relying on
any support that the transferring country may be able to
provide.

In this regard, Belgium has proved that in all fields, it
has either the engineering capacities required, in human
terms, or the will to equip itself in such a way as to build
up its technological potential. '



The examples I'11 be giving later on will show how true
this is.

As we consider that "technology" in the transfer context
covers not only the technique itself but also the management
of programmes, we might also mention a few positive experien-
ces in this sphere.

The global expression "transfer of technology" in fact
implies a number of things which are only distantly related
to the technology itself, and although the actual passing

of know how and processes poses no major problems, because

it is done by and between "technicians", the same is not
altogether true of the other aspects of the problem.

In fact, a transfer consists of
either taking out a licence, exclusive or not
a transfer of know how
a joint study contract
or an investment in software
or in hardware
or in personnel
or co-production, etc.....

Furthermore, a licence may be part private, part public ;
co-production may be teamed with "reasonable competitiveness";
prices may be stipulated :

either in the licensor's or the producer's currency

or with or without exchange cover.
Oor 1n naraware

or in personnel
or co-production, etc.....

Furthermore, a licence may be part private, part public ;
co-production may be teamed with "reasonable competitiveness";

prices may be stipulated :

either in the licensor's or the producer's currency
or with or without exchange cover,

The contract may also qualify for facilities such as



PAST EXPERIENCE
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One of the first examples is the F-104 ; Belgium worked on
the air frame, the engine and the rigging out of this -
avionics, radar, etc.... In this case, the licence was
taken out by the government and, something rather unusual,
some of the elements were manufactured under the "unique
source" system.

It was a simple performance contract involving no research
and development. While the airframe was in production,
however, the licensee studied, and solved, a number of
integration problems, acquiring a solid experience in
servocontrol which he put to good use in later contracts,
both aeronautical and spatial.

As far as electronics are concerned, the contract was won
mainly thanks to the knowledge that the tenderer had
acquired during his experience with the HAWK system.

He was familiar with the American licensor's methods of
management, his turn of mind, psychology, and way of
presenting offers and also understood exactly the implications
of the contract and the very specific vocabulary used in
administrative dealings. Although it was a licence, the
contract carried no guarantee as to the efficient working
of the system, constructed with scrupulous respect for the
data supplied by the licensor.

In spite of this, the licensee felt that the technical
assistance the licensor wanted should be charged to him,

and this was accepted.

The other factor that worked in the licensee's favour was
his thorough knowledge of certain printed circliits. The
licence enabled him to create an industrial production line
for a product which until than had been made one by one in
the laboratory (multi-layer circuits). Later on, he was
able to transfer his technology to a third country which had

In spite of this, the licensee felt that the technical
assistance the licensor wanted should be charged to him,

and this was accepted.

The other factor that worked in the licensee's favour was
his thorough knowledge of certain printed circliits. The
licence enabled him to create an industrial production line
for a product which until than had been made one by one in
the laboratory (multi-layer circuits). Later on, he was
able to transfer his technology to a third country which had
placed study contracts with him.



Example_of aircraft_engines

- - -

This example concerns a series of jet engines built under

licence from several countries - the United Kingdom, the

US, France and Federal Germany.

In this case, the licence was taken out because, at the
start, available technical, commercial and financial
resources were overstretched.

The licence finally covered

manufacture of spare parts (combustion chambers and
turbine blades)

maintenance and overhaul of entire engines and their
accessories, making it possible to prolong the use of
assembly and testing equipment

manufacture of parts for the licensors' own needs and
re-conditioning of other manufacturers' engines

manufactures in

industrial gas turbines in cooperation with Boeing,
under an arrangement whereby the two firms - F.N. and
Boeing - collaborated in research and development and
later on, in other innovations.

This joint working led to the design and production
of gas turbines for tanks, turbo-compressors for jet-
engine ground take-off

Hawk rocket launchers and the Blue Streak, Viking and
Ariane rockets

industrial gas turbines in cooperation with Boeing,
under an arrangement whereby the two firms - F.N. and
Boeing - collaborated in research and development and
later on, in other innovations.

This joint working led to the design and production
of gas turbines for tanks, turbo-compressors for jet-
engine ground take-off

Hawk rocket launchers and the Blue Streak, Viking and
Ariane rockets

- development of prototype engines in collaboration with

foreign partners.



- precision forging and precision foundrywork (arms and
exports)

- vacuum brazing, electrochemical machining

- various surface treatments,

Derived activities included :

- ¢ivil engine parts subcontract work

- small industrial turbines and turbostarter units
- components for rocket engines

- nuclear machinery for civil use

- miscellaneous research and development.

The resulting progress in refractory materials, the use of
new alloys, the introduction of titanium, the cooling of
blades and the adoption of new design concepts (two-spool,
bypass and fan, etc....) made it possible to increase turbine
inlet temperatures and pressure ratios, improve the
efficiency of compressors, combustion systems and turbines
and led to the introduction of after-burning. In this way,
the firm found itself excellently placed for producing

such modern engines as the F-100 and the CFM-56.

B e N R i R e e e il = -

In the case of nuclear technology transfer, the licence in
question covered

- sub-systems (software and integration process)
- equipment (hardware)
- technical assistance (personnel transfer).

The licence itself was comparatively inexpensive but the
technology transferred was out-of-date ; the main thing in
its favour was that the licensor had already tried and tested
the manufacture. With this licence, however, there was no
possibility of getting competitive offers as the elements had
already been manufactured and were by then outdated - it
simply covered the assembly work and for this, the licensor
provided technical assistance.

- (PR VLR N I B P © N | Qo2 ioLvUIIve \PCIDUIIIlCI blulla|cll.

The licence itself was comparatively inexpensive but the
technology transferred was out-of-date ; the main thing in
its favour was that the licensor had already tried and tested
the manufacture. With this licence, however, there was no
possibility of getting competitive offers as the elements had
already been manufactured and were by then outdated - it
simply covered the assembly work and for this, the licensor
provided technical assistance.



At a later stage, the licence was expanded to cover
manufacture of elements on order but, over the years, its
field of application shrank and the licensee became a mere
subcontractor with no possibility of research and development,
marketing or competition,

Know how was acquired by the Tlicensee sending a 40 qualified
engineer years to the Tlicensor, at the risk of losing him.

The basic reason for proceeding in this way was the fear of
creating a potential competitor and the result was that the
licensee concluded there must be an agreement between
supplier and customer before beginning the transaction.

In fact, this particular case gave the licensor the oppor-
tunity of penetrating the market without conceding the
Ticensee full responsibility for the whole thing and without
granting him marketing possibilities.

In practice, things went Tike this

- an experimental reactor was built with parts supplied ;
the licensee was allowed to produce spares and ancillary
equipment

- then an operational reactor, designed in association with
the United States, was produced entirely in Belgium,
except the fuel

- later operating reactors were designed, constructed and
integrated by Belgium, with technical assistance from the
licensor but with no software or marketing aid.

- an experimental reactor was built with parts supplied ;
the licensee was allowed to produce spares and ancillary
equipment

- then an operational reactor, designed in association with
the United States, was produced entirely in Belgium,
except the fuel

- later operating reactors were designed, constructed and
integrated by Belgium, with technical assistance from the
licensor but with no software or marketing aid.

Another case of transfer in the nuclear industry, this time



contribution to the project, and thanks to their experience
we have been able to familiarize ourselves with the use of
plutonium oxide. Besides this, Belgium has been able to

play the part of industrial architect thanks to help from the
EEC (EURATOM) via the CEA (France)-EURATOM agreement for
French breeder reactors.

In this case, there was a full input and exchange of know how
and this continues to be so, despite the complexity of the
financial structure (see diagram).

At the start, we merely produced faithful copies of American
equipment, with no licensing obligations (SCR 584) but for
subsequent projects (HawkK, F-104), licences were taken out by
the government. This gave the firms involved the advantage

of being able to manage large-scale programmes, learn about
quality control and configuration management, quite apart from
the technical knowledge they gained such as spot-welding,
reflow soldering, high density current printed circuits, the
use of magnesium sheet, high power printed circuits, moulding
of electronic components, etc....

In the proposals concerning radar for the F-16, however,

the two digital signal processor units, the thick layer
elements and the parametric amplifiers for the receiver are
not covered by the licence. I shall come back to this at the
end.

Here, as in aeronautics, there is an interesting case of
indirect transfer : a study contract awarded to a Belgian firm
by a foreign country. This type of contract may eventually
serve as a model for future transfers where the necessary
personnel and software are available but funds are not.

Here, as in aeronautics, there is an interesting case of
indirect transfer : a study contract awarded to a Belgian firm
by a foreign country. This type of contract may eventually
serve as a model for future transfers where the necessary
personnel and software are available but funds are not.




Example in_heavy_engineering

Now let us look at the case of the installation abroad of
a new factory, by a multingjonal corporation, for example.
In the true illustration I have chosen, things evolved as
follows

- two years for Assembly
- part-manufacture of complete units (for rationalization

within the group) including tooling (design and production)
- production and design of new types of equipment.

At the outset, the investor loaned personnel to help with
management but gradually reduced their number. Later, the
new plant sent some of its own staff to the parent firm.
From the start, the new plant's design office studied
modifications to adapt the product to various markets
(units of measure, presentation of plans, languages, manu-
facturing and product standards, etc....)

The new ideas garnered from a variety of markets resulted
in the Belgian plant heading a complete research and
development programme for a new piece of equipment. A1l
though the process, the firm gathered experience in
management and organization methods as well as research and
development possibilities.

These acquisitions, in turn, had an impact on the "on the jop*
training of personnel and filtered through into the reaion's

technical education.network, to both teachers and students.
The new ideas garnered from a variety of markets resulted

in the Belgian plant heading a complete research and
development programme for a new piece of equipment. A1l
though the process, the firm gathered experience in
management and organization methods as well as research and
development possibilities.

These acquisitions, in turn, had an impact on the "on the jop*
training of personnel and filtered through into the reaion's

technical education.network, to both teachers and students.

In the same way, by exchanging technical information with



The exchange of technology is absolutely free within the
group and any associated firm capable of it can undertake
research and development, the results of which are
accessible to other members.

Besides this, each firm can combine the technologies of its
partners in the group to develop original products, doing
any extra research and development necessary itself to
improve, adapt or integrate.

The only restriction on sharing knowledge that can arise

is if research and development has been in any way State
financed. This, then, is a "multi-research and development"
system that may in some cases result in parallel multi-
production.

Each member can also purchase a foreign licence from the
group or invest abroad. At private sector level, this
liberty of action has sometimes been thwarted by foreign
states who reduce the firm to pure and simple subcontractor
status without the slightest possibility of modification.
For other contracts, however, also with a foreign partner
within the group, the initial idea may have been imported
but the research and development stemming from it have
been shared on a reciprocal and equitable basis and, the
original co-production arrangement has evolved into co~-
development.

In this context of exchange, the firm has maintained

a high technological level which has enabled it to be

always in a position to react positively to requests from
officialdom, particularly in the military telecommunications
field.

It has established an infrastructure by investing in tooling
and administrative property, training of personnel and in
environmental laboratory.

A very important consequence of this, in today's Belgian
economic context, is that the competitiveness of brainpower
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a high technological level which has enabled it to be

always in a position to react positively to requests from
officialdom, particularly in the military telecommunications
field.

It has established an infrastructure by investing in tooling
and administrative property, training of personnel and in
environmental laboratory.

A very important consequence of this, in today's Belgian
economic context, is that the competitiveness of brainpower
makes up for the uncompetitiveness of manpower., Perhaps this
should be a lesson for the future.




OUTLOOK FOR THE FUTURE

Future prospects are very much influenced by past
experience and by positive changes made to factors or
elements which, in the past, either put a brake on
transfers, made them over-complicated or quite simply
stopped them happening at all.
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The first factor, chronologically and by order of
importance is the r6le of research and development.

IBM's views on this are rather surprising

"The creation and dissemination of technologies is such

a fluid process that, in fact, in IBM's development

services we do not talk about "technological transfer".
Transfer is something more specific to development and
production. In the third world, the transfer of a
manufacturing technology is important because it contributes
to the absorption capacity of the infrastructure".(1)

This may be acceptable for the third world, but it is not
for an industrialized country and private industry in
Belgium certainly does not share it.

On the contrary, in all contracts involving the transfer
of technology, Belgian industry looks for the maximum of

research and development compatible with its capacity.
Nuwm hdin nainbhnnve dnuhtlece chare thic view : one has
to the absorption capacity of the infrastructure".(1)

This may be acceptable for the third world, but it is no
for an industrialized country and private industry in
Belgium certainly does not share it.

On the contrary, in all contracts involving the transfer
of technology, Belgian industry looks for the maximum of
research and development compatible with its capacity.
Our big neighbours doubtless share this view : one has
only to Took at the cutthroat competition which has been
going on between nations since the beginning of NATO to



As far as I know, there has never been a research and
development programme, even a long term one (15 years or
more), that has enabled a joint R and D action to get off
the ground ; one country or other has always pushed for the
results of its own research and development to be used as a
starting point and tried to pressure its future partners
into accepting it.

If we start from the principle that intelligence is a most
widespread thing, all the industrialized countries will
always be able to produce people capable of integrating
themselves into a joint research and development programme
which will be of benefit to all involved.

To conclude, Belgian industry's wish will always be for
technological transfer via research and development, which
we believe to be the key to our future.

Type_of_contract

When choosing between taking out a licence, exclusive or not,
exchanging know how or launching a joint study, the decision
depends basically on the case in point. Restrictive clauses
on supply (and the know how connected with it) are constraints
that should be outlawed, at least between NATO countries who
claim to be interested in a common economic as well as a
common defense policy. In addition to this, the exchange of
improvements and innovations made during manufacture should

be mandatory.

Whereas the choice of transfer method is fairly limited, the
opposite is true of "restrictive" factors which are very
numerous and have reciprocal implications. Indeed, how can
one separate the question of "unique source" from that of
reasonable competitiveness and price fixing ?
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Whereas the choice of transfer method is fairly limited, the
opposite is true of "restrictive" factors which are very
numerous and have reciprocal implications. Indeed, how can
one separate the question of "unique source" from that of
reasonable competitiveness and price fixing ?



It is obvious that a sole source would be preferable for

the industry at the receiving end of the transfer, especially
in today's world of inflation and floating currencies. When

a contract does not contain this clause, which is very often
the case, one finds oneself faced with that wonderful formula,
dear to the United States, "reasonable competitiveness" !

A clear definition of this formula is nowhere to be found -
each side interprets it as he thinks fit which, in a contract
where the two parties should be equal, may seem rather absurd.

This clause brings us directly to the question of costs and
prices. A current example of the consequences of the clause
is the case of the F-16, even if the dollar rate was fixed
at a reasonable level for a period of three years.

In fact, if the US dollar rate rises, European governments
will pay more for the aircraft and if it falls, the European
firms will no longer be "reasonably competitive” and the job
of producing some elements will slip through their fingers.

But ......s... who knows what the rate for the dollar will be
when the three-year period runs out ?

And when it comes to building aircraft for third countries,
some time in the future, potential clients will be faced with
the same contradiction.
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of producing some elements will slip through their fingers.

But .......... who knows what the rate for the dollar will be
when the three-year period runs out ?

And when it comes to building aircraft for third countries,
some time in the future, potential clients will be faced with
the same contradiction,

While we are still talking about future prospects, what
chances has European industry got in these circumstances ?



These veritable "limitations" on technological transfer
weaken the licencee's position vis-a-vis the licensor and
are hardly conducive to transfers, with all the consequences
that that may have on the smaller or medium-sized indus-
trialized countries® technological development in the long
term.

And these are not the only restrictions on the free transfer
of technology ; there are also the financial aspects -
exchange cover, rate of inflation, the unit of payment, credit
insurance, the granting of credit, legislation on industrial
property, sales restrictions, and so on ....

As an example, we might take the compensation orders that

the Belgian aeronaut+ical industry received from France ;

the profitability of these is now very questionable due to
exchange problems.

In principle, problems of this type should never have arisen.
When the "Mirage 5" order went through, all the contracts
were drawn up in French francs and so were the clauses
concerning economic compensation. It was also clearly stated
that, in the event of changes in exchange parities, the
necessary modifications would be made to get back to an
equivalent price in Belgian francs. This was in fact done
but, strangely enough, only for a limited period of time.

As the French franc has eroded considerably in the past few
years, and as the monetary rectification clause has not been
applied for some long time, the firms involved with the

M-5B compensations are suffering heavy exchange losses.

Not only is Belgian industry having difficulties because of
this, but also regrets, for from every other angle, this
unique industrial source programme is giving excellent
results, well beyond the limits of the contract.

With this costly experience behind them, the Belgian aeronau-
tical industry has managed to convince the government how
important it is to have a compensatory mechanism which would
play a similar r8le to "Coface" in France ; future contracts
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play a similar r8le to "Coface" in France ; future contracts




of this type will therefore be drawn up in Belgian francs
and, in addition, the Delcredere Office will intervene -
exactly how far has not yet been announced,to prevent
industrialists having to suffer the consequences of
monetary fluctuations over which they obviously have no
control.

It is a fact that in a case of full cooperation, Belgium

can offer itself as a totally reliable partner only if

it can count on such intervention. The first concrete case
has now arisen., It is the question of Belgian participation
in the Alpha Jet which will be backed by Delcredere interven-
tion if there are any fluctuations in the Deutsch mark and
the French franc.

When a contract involves "compensation", it is best if this
is arranged solely by the licensor's country buying a highly
developed product from the licensee's. This often enables
the licensee to »Hbtain a quality label which can open up
other markets for him.

As for the effect on standardization, a "sole source"

transfer contract could lead to fears of monopoly. If prices
are prohibitive, however, there are always firms on the market
ready to take over the products at reasonable prices from
which they reap sufficient reward.

The various opinions voiced at a colloquium on this subject

as it affects armaments, in March 1977, indicate that
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other markets for him.

As for the effect on standardization, a "sole source”

transfer contract could lead to fears of monopoly. If prices
are prohibitive, however, there are always firms on the market
ready to take over the products at reasonable prices from

which they reap sufficient reward.

The various opinions voiced at a colloquium on this subject

as it affects armaments, in March 1977, indicate that
standardization is far from desirable, not to say unacceptable,
for a number of reasons.

Ffannavatinn



And as for collaboration beyond the Atlantic - one cannot
help feeling skeptical about its future when one reads

in President Carter®s six point statement on arms sales
policy in April this year that "we may stipulate that we
will not entertain any request for retransfer". Any
impartial observer, however, recognizes that investments
in advanced technology activities have a more positive
effect on employment than labour intensive investments.

But this is one of the main problems facing Belgian
industries. "Our country, which represents 3% of Europe
and 1% of the industrialized world, cannot claim to create
for itself all the scientific knowledge and all the
techniques it will be using tomorrow. These will come from
abroad in a proportion which may perhaps exceed 95%.

(Mr., G. Geens, Minister for Science Policy). Because of
this, Belgium is ready to tackle any advanced technology
but to do so, relies absolutely on cooperation because of
the enormous investments involved.

Indeed, in the aeronautical sector over the past twenty
five years, as unit costs have increased continually
(Tabour .....) and as unit performances are considerably
improving, production runs are getting smaller whereas the
investments needed to produce them are becoming greater,
leading to higher depreciation and, as a result, a propor-
tional decline in potential. Production runs have been
cut from 1000 to 600, then to 250 and after that to 125.

An FAé representative for Belgium has confirmed this trend
from 1955 to 1975, the number of fighters was practically
halved ! One of the reasons the "representative gave for

this is the cost of developing aviation eauipment and aetting
the production lines going.

The problem of recurrent manufactures is therefore an acute
one and, for a small country, there is no other solution
than cooperation.
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But Belgium considers that prospects of this type are
worthless if they do not include research and development
right from the start of cooperation.

Indeed, Belgian industry refuses relegation to a purely
subcontracting r6le which, vis-a~-vis the United States,
for example, would rapidly bring it down to the same level

as the developing countries vis-da-vis the industrialized
world.

Another important point to be added to these comments is
the fact that technology transfers between industrialized

countries are gradually dwindling as the years go by.

There are four reasons for this

a)

b)

b)

In

PR of

the European countries have made headway, either by
their own research and development efforts or by using
what they learned from transfers during the first few
years after the second worlid war,

as far as transfers from the USA are concerned, there
seems to be some American hesitancy about continuing for

a number of reasons, Take the case of the Hawk, for
example ; Europe had a full licence for the hardware and
full management control of the system but in similar
proposals for the Helip, the management stayed in American

hands and so did the advanced technology for the missile.
what they learned Trom TransTers uUurinyg toe 111s3c 1en
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as far as transfers from the USA are concerned, there
seems to be some American hesitancy about continuing for

a number of reasons, Take the case of the Hawk, for
example ; Europe had a full licence for the hardware and
full management control of the system but in similar
proposals for the Helip, the management stayed in American
hands and so did the advanced technology for the missile.

the case of the Lance missile, there was no transfer
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AW & ST published a comment that "there is a growing
imbalance between high technology in US weapons systems
and Tess well equipped allied forces, therefore the US
must encourage rationalization of the European R & D
effort, even at the expense of the US industry, in

order to make allies more compétitivé, officials believe
in NATO".

Furthermore, "early release of technology is mandatory.
The way should be Tow-cost or no-cost licensing to

improve the technology balance between US and its allies.
This is especially important for the smaller member
nations to avoid resource waste."

c) to absorb an advanced technology, a technological
potential in the very limited field concerned is now
more than ever necessary, meaning that a minimum of
research and development must also have been done, so
as not to have just the "finishing off" jobs to do.

d) and finally, the components themselves are more and
more often high technology products, and one comes up
against what is, in fact, a producers® monopoly.

I should 1ike, however, to offset these not very
promising prospects with something a bit more positive -
the industrialized countries must turn to better quality
products, more finely finished and different ; in this
respect, the example of the space sector is the best one
can give at present.

As far as personnel transfer is concerned, human problems
can arise for if people are posted for long periods to

the country of transfer, they risk losing contact with
their firm and the progress it makes and might, in extreme
cases, have to 1ook for another job.
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In fact, for the industry in the country concerned, it
appears better for the licensee to transfer staff from
his firm to the licensor.

I won't go into detail here on the difficulties that
European cooperation has run into, difficulties which do
not enhance the industrial prospects for a little country
like ours.

Crossing the Atlantic, one feels there may be some room
for hope when one reads that Mr. Brown, the Defense
Secretary, very recently said

I quote : "he asked the Armed Services to examine oppor-
tunities for more common R & D .... and for buying,
licensing or co-producing European as well US equipment to
create more of a two-way street,.

"There are strong indications that European producers will
insist on maintaining their own research and development
base even if they choose to build from US designs.

"A more efficient alliance research and development and
production system should increase job levels by providing
the resources to procure additional weapons that NATO
badly needs.

"Improved alliance defense should govern the transfer
"There are strong indications TNAatl LUropean prouucers wii:
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"A more efficient alliance research and development and
production system should increase job levels by providing
the resources to procure additional weapons that NATO
badly needs.

"Improved alliance defense should govern the transfer
of US technology
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But to conclude, I should Tike to say this : when thinking
about cooperation across the Atlantic, a country Tlike
Belgium is very understandably worried and mystified when
it reads, in the publication, "Aviation Week and Space
Technology", the following comment

Quote ...... "two NATO members - Italy and West Germany -
are negotiating with the U.S. Dept. of Defense for

bilateral memorandums Qf¥undérstanding‘on‘participation
in high technology programs and in defense sales and

coproduction. A third, France, ...... also wants a MOV

similar "to one signed in 1975 by Britain ....." unquote.
Some details follow on the U.S. - British MOV.
Furthermore, I quote

"Britain also enjoys the umbrella of a Treaty of Secrecy
with the U.S., which allows it - as another similar treaty
allows Canada ~ to participate in the high-technology
areas of U.S. defense hardware now denied to other NATO
partners". Unquote.

Without comments !

What is the outlook for Belgian industry in a political
context such as this ? I'11T leave you with this question

mark.

Thank you, Mr. President.

Thank you, Mr. President.






