


TNO's commitment to facilitating the interests of a broad range of
businesses as well as organisations and governments is underlined
by a strong focus on quality, creativity, accessibility and

entrepreneurship.
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Government funding turnover

Turnover TNO participations

Consolidated market turnover

Net turnover 1)

Added value 2)

Result before personnel profit sharing

Personnel profit sharing

Result as o/o of market turnover

Operating result TNO

Operating result institutes (incl. defence research institutes)

Result TNO institutes

Number of TNO employees (effective average)

Number of employees TNO participations (effective average)

Net turnover per TNO employee in euros x 1000 (effective average)

Added value per TNO employee in euros x 1000 (effective average)

Personnel costs per TNO employee in euros x 1000 (effective average)

Operating capital

Equity

Capital expenditure

Average term of work in progress and debtors in months (TNO institutes)

Current ratio

Solvency 0.57 0.57

1) - Net turnover = turnover-direct project costs

2) - Added value = turnover + other operating income - external costs
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Abridged report from the
TNO Board of Management

Introduction

The year under review saw the Agenda for TNO', the

Strategic PIan for 7999-2002, get under way with most

of the resolutions for 1999 having been implemented or

initiated. Most of the strategic objectives set were

realised in quantitative terms in the past year.

Consolidated turnover rose by 9 percent from € +03

million in 1998 to € +aO million, and a good 17 percent

of this was for foreign clients. The result before profit

sharing by personnel - which was introduced in 1999 -
increased to € 7.8 million, a rise of almost € 1 million on

1998.

This predominantly favourable development is not

unrelated to the thriving Dutch economy. The markets in

which TNO is involved are also experiencing a surge,

with both the public and private sectors perceiving a

strong need for applied research. The Agenda for TNO'

takes account ofa steady increase in the outsourcing of
R&D by companies. This view has certainly been

conhrmed. Government demand grew largely for

research contributions to deal with problems in society.

Strategy

Each organisation needs to know where it is heading,

and the Agenda for TNO'forms the guiding principle for

our direction in the coming years. Furthermore, this

Strategic Plan lays the basis for agreements with the

Dutch government and other key relations, setting out,

as it does, fourteen core areas that together form an

excellent iink between the powerful knowledge position

ofTNO and a substantial or growing social need.

Society will be faced by large and complex challenges

in the years ahead. TNO believes it has a responsibility

to provide a growing contribution to solving the

problems in areas that relate to the expertise and
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knowledge position of our company. Accordingly, the

strategy aims at a marked lncrease in TNO's impact on

the economy and society, and a rising turnover and

return. The targets set for 1999 were, by and large,

achieved.

Development of turnover

The turnover of the TNO organisation in 1999 was € 424

miliion; that for TNO's subsidiary - TNO Management

B.V. (TMB) - was € 21 million.

The consolidated turnover of€ 440 million represents

a rise of9 percent on the figure for 1998. Government

funding contributed € t++ million to this figure while

market turnover was good for €zg6 million. Figure 7

illustrates the development of turnover, split into

market turnover and government funding. There was a

17 percent rise in domestic turnover, to € Ztg miliion,

with governments contributing € 54 million to this

amount. Foreign companies and international

organisations accounted for €zz million of the total.

The result of € z.S million on total turnover, which is

slightly up on the 1998 proflt f,rgure of € 6.8 miilion,

is appropriated to profit sharing by personnel

figure 1- TNO's turnover
total 1999 € 424 million (TNO excl. TMB) - [n percentages

I market turnover excl. government funding

I government funding



(€ 1.9 miltion), investments in new knowledge (€ 2.3

million) and the newly formed appropriated reserves for

operating rlsks (€ 2.2 million). The remainder is added to

the general reserves.

The operating result shifted from a negative of€ 0.5

million to a positive of € s.t million. Figure 2

summarises the market turnover in domestic

(government and business) and foreign terms.

Internationalisation

In 1999 foreign turnover was € 72 million (TNo,

excluding TNO Management B.V.), equivalent to

25 percent ofthe total market turnover ofTNO

(seefgure 3). Foreign clients in Europe accounted for

51 percent ofthis figure while a good quarter ofthe
turnover was derived from assignments for

international organisations. Outside Europe, North

America and Asia were major sales markets.

Many of TNO's clients are companies on the

internationai stage. TNO's internationalisation policy is

focused first of all on selling knowledge internationaliy

fgure 2 - Market turnover
rotal 1999 € 279 million (TNO exc1. TMB) - in percentages

and then setting up sales support offices in those key

external markets. For its core area 'lnformation and

communications technology'(ICT), TNO set up an

'outpost' in Silicon Valley in collaboration with
TWinning. The people stationed there are focusing on

gathering knowledge as well as building relationships

and on providing specific, quick innovations in products

and services. Another key part oftheir activities is

'roadmapping' for new services in the Internet economy.

The ultimate goal of the internationalisation policy for

TNO is to conduct research in other countries, not a goal

TNO has to achieve all by itself: it is just as likely to set

up joint ventures with international partners. In the

year under review TNO and the Institut frir Neue

Materialien (INM) set up the European Centre for

Product Innovation and Coatings (EPC) in Saarbrticken

(Germany) to support our work in the 'New materials'

core area. The EPC will further implement the results of
joint INM and TNO technology. In 1999 the two
institutes combined a major portion of their strategic

knowledge bases in the TNO-TUE Centre for Materials

Technology Cenre in Eindhoven.

Furthermore, as for the ICT core area, TNo joined the

fgure 3 - Foreign turnover
total 1999 € 72 miilion (TNO excl. TMB) - in percentages

I business

I foreign

I government

I EU countries

I Internationalorganisations

I North America

il Asia

I other European countries

I other countries
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UMTS Partnership for Development. German, Dutch and

Swiss partners are working on development and advice

in the area of third generation mobile on-line services.

A noteworthy development in the 'Nutrition and food'

core area was TNO's acquisition of BIBM Ltd. in the

United Kingdom, which constitutes TNO's first
international takeover. Not only is linking BIBM with
TNO an investment to deepen our involvement in f,ood

and toxicological research, it is an investment to

broaden our area ofactivities. The collaboration ofthe
information and clinical groups of TNO Bibra

International Ltd. gives us the opportunity to gain a

better position in the English market.

Personnel

TNO staffing, including the participations of TNO

Management B.V, increased from about 4,800 to more

than 5,100. The inflow and outflow ofpersonnel was in
line with projections; 733 new colleagues joined us

while 414 employees left. On the list of 'attractive

employers'TNO rose from a ranking of 98'n to 17'hplace.

Our position between universities and the private sector

contributed to this rise along with our good

employment terms and conditions.

Professor Pauline Verloove and dr Wim BIes were

appointed Senior Research Fellows in 1999. Professor

Verloove received this title due to her work in the area of
preventive child healthcare and Dr Bles was rewarded

for his efforts in the area ofbalance and orientation (see

pages 16 and 17).

Market developments

Economic trends are positive, both in the Netherlands

and in the surrounding markets that are signif,rcant for

TNO. One ofthe reasons why TNO has been able to prof,rt

from this economic growth can be attributed to the

active position it adopts in regard to its customers in
these markets.

Figure 4 illustrates trends in market turnover for

TNO's core areas. For each area a number ofinteresting
developments occurring during 1999 are described

below.

Product development and new production
techniques

Market turnover within 'Product development and new

production techniques'rose by 25 percent on 1998.

The strategic alliance with ASML concerning the

development of new wafer scanners (chip production

equipment) has been expanded. Increasingly more

interfaces are being found with the focai activity of this

TNO Annual Review 1999

figure 4 - Market turnover by core area
(excl. intra-company assignments and government

funding) - in millions of euros

I .1997 realisation

I 1998 realisation

W 1999 realisation

I 2002 Agenda forTNo

Product development and new production techniques

Sustainable processes, use of energy and materials

Information and communications technology (lCT)

Electronic and physical systems

-

Nutrition and food

Labour and labour environment

E
Transport and logistics

Subsurface and natural resources

-

Innovation management

I
Public safety

I
I

New materials

Defence

Prevention and health
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industrial partner. One of these is that TNO is working

very closely with ASML on developing the next

generation of wafer scanners.

'Medical Technology' and 'Portables and Wearables'

are major targets for this core area. Within these areas

industry has been provided with the first projects and

products.

Product development and new production techniques
millions of euros

1999 realisation

2002 Agenda for TNO

A new partnership with PricewaterhouseCoopers is

involved in supplying companies in the Dutch province

ofFlevoland with advice about product and production

development. Yet another objective is to collaborate in

establishing a large number of development projects.

Together with Gallet CGF in France and Driiger in

Germany, for example, researchers are working on an

integrated fire brigade protection system that comprises

a helmet, clothing, masks, breathing equipment and the

requisite communication devices.

TNO is expanding the Rapid Prototyping Technologies

it has developed itselfusing Rapid Tooling and Rapid

Manufacturing. In the year under review, for example,

a great deal ofresearch was devoted to High Speed

Milling, a type of Rapid Tooling. The results of this

research were well received by industry.

Kathalys, a knowledge centre for sustainable product

innovation, together with the Delft University of
Technology and ATAG, worked on completing the

conceptual phase ofan extensive project for developing

various kinds ofkitchen equipment. Several new

projects with leading industrial partners are currently in

the preparation phase, like the development of 'the

office ofthe future'.

New materials
Market turnover within the 'New Materials' core area

rose by 5 percent on 1998.

New materials
- millions of euro

within the new materials market, development has

been particularly impressive for various projects over
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the past year. A research group was quickly assembled,

for instance, in the field of semi-conducting plastics.

Together with the Dutch Polymer Institute and the

Eindhoven University ofTechnology, this group is

devoting its efforts to the use offluorescent plastic

surfaces and plastic electronics in such applications as

displays, logic circuits and solar cells. In these projects,

the researchers are collaborating with several leading

European companies. Another development has been

the use ofnano clay additives in plastics to produce

specialised polymers ('planomers') which was

demonstrated successfuily in their application in
pressure moulds for ceramic products. The result is a

threefold extension of the life span of these moulds.

Detecting moisture at a distance - telesensing - is an

invention with commercial potential, which has been

made possible by the development of a new material.

A new Dutch company is going to join together with
TNO in exploring the possibilities this offers.

Sustainable processes, use ofenergy and materials

Within this core area market turnover rose by about

14 percent during 1999, thereby strengthening TNO's

position as a supplier of solutions for environmental and

energy-related issues.

sustainable processes, use of energy and materials
- millions of euros

1 999 realisation

2002 Agenda for TNO

With existing coolants affecting the ozone layer, TNO

has been exerting efforts to discover new refrigeration

and freezing equipment that uses air itselfas a coolant.

This AIR CYCLE technology also appears to work well in

the air conditioning systems used in buildings. Another

milestone was the invention of a new method, known as

MEMSTILL, for the desalinisation of seawater, a process

that consumes less energy and is cheaper than reverse

osmosis. Furthermore, a computer program known as

ODESSY that has been created to help in selecting

energy-saving alternatives for industrial applications

has been successfully employed by various industries.

In the fine chemicals flreld, a study was launched into
miniaturising processes and making them more flexible.

The objective is to find concrete solutions and methods

to apply to innovative process concepts. Efforts also

continued towards developing sustainable industrial
parks and residential housing.



Defence

There was a drop in (additional) turnover of some 10

percent for the Defence core area.

In its management of defence research, TNO has

been very much engaged in a transition from project

management to programme management, which

involves the combination of projects. The themes of
these research programmes are closely aligned with the

policy objectives ofthe Dutch Ministry ofDefence.

Approximately two-thirds of the € 68 million defence

research budget will be devoted to these programmes.

Defence
- millions of euros

A general agreement has also been reached within the

TNO Defence Research Council about the importance for
'civilian' clients of research activities undertaken by the

defence research institutes. Not only does such research

encourage a spin-in ofgeneral industrial technologicai

developments - a phenomenon increasingly yielding

benefits for the Dutch Ministry of Defence - but it also

allows this ministry to be kept informed about the ever

broadening procession oftechnologies. And this is vital
since, according to the conclusion that followed an

analysis ofTNO's role as principal iaboratory,

technoiogical know-how is essential for today's armed

forces.

Information and communications technology (ICT)

Both in the defence-related as well as the civilian

sectors, the ICT area exceeded strategic objectives in
terms of market growth, with market turnover growing

by 22 percent on 1998.

Information and communications techtrology (ICT)

- millions of euros

-T;:'::.,."rorrNo

During 1999, TNO proved itself to be even more

successful in acquiring business from information-

intensive companies, organisations, universities and

institutions. Significant customer relationships were

developed with leading companies and organisations

that both generate ICT (e.g. Lucent Technologies, France

Telecom) and companies that use ICT.
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For the Ministry of Transport, Public Works and Water

Management, work was done on information security,

traffic telematics and safety. Other interesting ICT

projects were developed for the Ministry ofJustice, the

Ministry of Home Affairs, and the Registration Board. In

1999, the first gigaport pilot projects in which TNO

participated were inaugurated. These projects used the

FRIENDS software for developing and validating a

platform for on-line services, and VIP for developing and

demonstrating video streaming over the Internet. New

pilot projects currently being prepared address such

topics as electronic tendering, air traff,rc management

and digital patient files. Important ICT developments in
1999 included the next-generation Web-based

interfaces, content management, natural language

technology, navigation agents and a mobile system for

accessing the Internet.

Electronic and physical systems

The 1999 market turnover increased by 3 percent on the

1998 figure.

An intensive joint effort ofthe various disciplines

engaged on 'Electronic and physical systems'has

Electronic and physical systems
- millions of euros

1999 realisation

2002 Agenda for TNO

strengthened TNO's profile towards the manufacturing

industry. This core area is currently dedicating integral

attention to prolonging the life cycles ofproducts and

processes, to advancing technology-driven product

renewal and to improving processes. This has resulted in
a closer relationship with ASML; joint teams are carrying

out projects at sub-system, system and technology

Ievels.

The more fundamental questions have resulted in a

strengthening of the relationship with universities.

With the Delft University of Technology TNO works

closely in such fields as optical instrumentation and

software engineering. With the University of TWente, a

programmatic collaboration has been initiated in the

form ofthe Sound and Vibrations Research Centre.

Against the background of ongoing European

unification, the active role of this area of expertise will
be important within the scope of European legislation

and regulations. In addition, the start ofthe new TNo

Space business centre has enhanced the external

profiiing of TNO within the aerospace market.



Nutrition and food

For'Nutrition and food', 1999 was an outstanding year,

with market turnover increasing by 14 percent.

The 'offensive' interest in the positive aspects of
functional, healthy food continues to grow. The market

introduction of a margarine with added vegetable

materials to lower blood cholesterol levels is a good

example. And the ongoing focus on the positive health

effects ofantioxidants in such foods as vegetables, fruit
and tea is another example ofthis interest.

Nutrition and food
- millions of euros

In addition to this 'offensive'interest, there is also a

keen interest in the 'defensive' aspects offood safety.

These aspects are reckoned among the spearheads of
this core area. The dioxin crisis, along with other

calamities, meant that the department engaged on

damages and advice was working overtime. Companies

could call this department day or night for support in
handling an acute problem and thus minimise any

threats to public health and adversity suffered by the

company involved. TNO is also involved structurally in

ongoing programmes for guaranteeing safety

throughout the entire food and feed chain.

TNO is one ofthe first organisations in the

Netherlands to be working with both proteomics and

genomics technologies that make it possible to measure

the effects of substances on the activity of DNA and on

the production of proteins in a human, animal or

microbial cell.

In 1999, a partnership was formed between the

Animal Feed Department of TNO Nutrition and Food

Research and the Animal Physiology Department at the

Institute for Animal Science and Health in Lelystad; the

purpose ofthis alliance is to enhance both ofthese

organisations' strong market positions.

Since many of the 'Nutrition and food'activities
concern life sciences, a large number ofprojects have

been successfully submitted to the new European Union

life sciences framework programme.

Prevention and health
The market-focused activities within'Prevention and

health' continue to display a thriving growth in
turnover as demonstrated in a rise in turnover of
14 percent.

Although life expectancies in the Western world have

increased considerably, new threats in the form of
infectious diseases continue to appear. In addition,

insufficient exercise, faulty eating habits and an

increase in tobacco use require corrective measures.

The increasing number of elderly among our population

is creating more need for care. Furthermore, complex

environmental factors are posing threats to human

health and well-being.

Within'Prevention and health', TNO is developing

knowledge and products that will allow us to live not

only longer but also more healthy. Needs from both the

public and private sectors form the basis for research in

this area. The number ofrequests for patents has risen

as well, which provides a good start for achieving the

fivefold growth in earnings from patents within the

next few years.

New initiatives were taken in 1999 to strengthen

knowledge in this area. one of these involved the

quality ofprenatal and delivery care and the

development of methods to assess the quality, efficiency

and cost effectiveness of medical treatments. Also

taking place was the continued development of
advanced models for studying new medicines and

methods for supporting the implementation of new

types of care.

Prevention and health
- millions of euros

1 999 realisation

2002 Agenda for TNO

In 2000, TNO expects the core area of'Prevention and

health' to reinforce its position in health and healthcare

research.

Labour and Iabour environment
For this area ofresearch, growth in market turnover

fell somewhat below expectations at a very moderate

2 percent.

The NIA-TNO B.V. joint venture was transformed into a

new institute known as TNO Work and Employment.

There was a noticeable increase in the demand for

support to reduce the risks associated with work
pressure, stress and RSI within companies, institutions
and branch organisations.

The methods deveioped within this research area for
the improved design of ergonomic tools, cabins and

chairs have reaped international recognition among

producers ofprofessional products. The Long Island

30
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Railroad Company in the United States, for example, has

improved the comfort of its passenger seating.

Labour and labour environment
- millions of euros
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In 1999, plans were elaborated for arriving at a better

working relationship with educational institutions that
offer professional training in the field oflabour
conditions. A better embedding of TNO's position within
the international knowledge infrastructure in this field

is also facilitated by such factors as the assignments

from the Dutch Ministry of Social Affairs and

Employment and the European Agency for Safety and

Health at Work. Attention is also being focused on

certain new areas: integrated management systems,

employability, and the effects of ICT on work.

Transport and logistics
The market turnover in 'Transport and logistics' rose by

14 percent in 1999.

TNO was involved in the establishment of the

National Traffic and Transport Plan (NWP). In this

regard advice was provided about the long-term

strategy for the use ofexisting infrastructure. TNO also

made a major contribution to the concept involving the

development of infrastructure corridors.

Transport and logistics
- millions of euros

For the first time, research into new transport systems

provided a contribution to turnover. There was a great

deal ofinterest, for example, in underground transport

of freight as a possibility for solving problems

associated with accessibility and our living
environment. For the Dutch Ministry of Transport,

Public Works and Water Management, TNO conducted

various feasibility projects on underground logistics

systems. Yet another important project was

Architecture for Traffic Management' undertaken for

the Transportation and Trafhc Research Division.

A behaviour study in a project entitled 'Systems to

improve the field of vision for heavy vehicles' showed

that the problem encountered by lorry drivers whose

TNO Annual Review 1999

field of vision is impaired when making a right turn can

Iargely be solved by an additional mirror or a camera

system.

A leading focal issue is and remains collision safety.

The considerable upgrading and expansion ofthe
laboratories for collision tests and reiated research was

therefore a significant development during the year

under review. The new, modern facilities justify the

expectation that the experimental crash laboratory for

the international vehicle industry will contribute

handsomely to growth predicted for the year 2000.

Building and infrastructure
Market turnover showed a slight fall on the previous

year, down just 2 percent.

A year ago, this research area brought together

expertise from various disciplines involving safety in

underground constructions. Serious calamities in other

countries are indicative of the usefulness of such work.

Building and infrastructure
- millions of euros

-"jlo"r"or.'0"rorrNo

one of TNo's significant advantages is the fact that it
can combine the forces of a wide variety of disciplines to

solve complicated problems. Proof of this was the

development of new sustainable concepts in a large

project involving the efforts ofTNO and AKZO. This kind

of collaboration (also established with other

organisations such as Sunergy, ECN and Shell within the

framework of the Deltaplan photovoltaic solar energy

project) is expected to grow in coming years. Also

worthy of mention is the far-reaching partnership with
ENCI (First Dutch Cement Industry) as part of the

Prinduceb Project (process and product innovation

focused on the sustainable production and use of
cement and concrete). Brick preparation, product

differentiation and the development ofthe concrete

mixing plant of the 21st century are the main themes in

this research cluster.

In a collaboration with HBG, an extensive and

ambitious project has been initiated; the goal of this
'Half-time'project is to cut the construction time of
housing, public utilities, and civil engineering projects

by half.

The Netherlands has taken on the construction of
major infrastructural works such as the High Speed Line

and the Betuwe Route for trains - in which the

Department of Public Works and the Dutch Raiiways are

10
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playing an important role. Research orders were also

taken on and carried out for the construction ofcovered

highways. With existing testing frameworks

surrounding large-scale projects having proven

inadequate, the demand for TNO expertise is expected to

increase. The time is ripe for an effective modelling of
the many different phenomena linked to potential

calamities.

Subsurface and natural resources

In 1998, streamlining at the Netherlands Institute of
Applied Geoscience TNO - Nafion al Geological Survey

(TNO-NITG) resulted in a lower turnover than had been

expected. During the past year, these changes were

completed and then followed by a recovery that was so

effective that the market turnover was more than 30

percent higher than in 1998.

Subsurface and natural resources
millions of euros

Ii';::H::r.rrN.

A signihcant development was the completion of the

integrated laboratory for geochemical research and

anaiysis that TNO is operating together with Utrecht

University. This faciiity is one ofthe largest ofits kind in

Europe. Once reorganisation and selection had taken

place, about 200,000 soil samples originating from

locations throughout the organisation were collected

and are now being accommodated in NITG's soil sample

depot.

An order from Van Essen Instruments has resulted in

the development of a system in which networks of
remote groundwater meters can be controlled and read

by means of digital radiotelephony and Internet

technology.

For the Department of Public Works, substantial

projects were carried out for charting parts of the Meuse

catchment area. Based on these and other projects, TNO

reinforced its role as manager and provider of data

about the Dutch subsurface. From neighbouring

countries, too, an increasing interest in TNO's

knowledge ofthis specialised research area is

increasing. A good example is the increasing turnover

generated by assignments coming in from Belgium.

Innovation management

Within this core area, market turnover dropped by

18 percent, which was in line with expectations. The

renewed positioning of the 'Innovation management'

TNO Annual Review 1999

core area, however, displayed dramatic progress.

The development of a renewed TNO Strategy, Technology

and Policy (TNO-STB) institute lay at the heart of
activities during 1999.

Innovation management
- millions of euros

I x;;:x'i,l,*.
01020304050

The past year saw improvements in both the quality and

quantity of avaiiable expertise, with goals cenffing on

occupying a leading position nationally as well as a

visible position internationally in technology-related

policy and decision-making processes. To realise this

objective, the institute benef,rted from TNO's potential

for internal cooperation.

'Innovation management' focuses on four themes:

'New economic structures and processes', 'The dynamics

of innovation','Decision-making processes' and'Effects

oftechnology on the consumer and society'.

Public safety

The Agenda for TNo' for the period 1 999-2002 foresees a

rise and turnover in 'Public safety' from nearly € 1

million in the first year to more than € 3.5 million in

2002.ln the year under review, market developments

:;...r::"a,with 
market turnover development right on

Contract research for physical security is clearly on

the rise. Contacts with the Dutch police have led to a

considerable increase in research for a number ofpolice

regions.

Public safety
millions of euros

I tsss realisation

l rrorAgenda ror rNo

TNO has now arrived at a collaboration agreement with
the Dutch Ministry of Home Affairs. This ministry is

considering entering into a Iong-term strategic alliance

with TNO. In addition to commercial projects, TNO is

also active in the field of public safety, a good example of
this being the fact that TNO is one ofthe co-founders of

the Research School Safety and Security in Society.

l0
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TNO and the SME sector

Each year TNO is involved, either directly or indirectly,

with thousands of SME (Small and Medium-sized

Enterprise) activities. Of the 10,000 assignments or so

carried out by TNO in 1999, a considerable proportion

were undertaken for the SME sector. Of particular

significance were the assignments performed for
product and trading associations as well as other

collectives that represent the SMEs in their business

segments.

In addition, TNO coordinated a number of activities

for the SME sector. An example is the TNO-SME Initiative
for medium-large companies that wanted and were able

to take a strategic step into other more competitive

technoiogy and market positioning. The year under

review saw an evaluation of TNO's SME Initiative
amongst 45 of the participating companies. Virtualiy all
those interviewed indicated that the projects had

helped in the formulation and implementation of
strategy and would again participate in such an

initiative should the situation repeat itself.

In order to transfer existing TNO knowledge to the

SME sector, Technology Transfer Projects were set going

in 1997; by the end of 1999 the second tranche,

comprising 25 projects and hnanced by TNO, was

completed.

TNO's position

TNO forms a bridge between fundamental research and

its practical application. Due to its tasks and the nature

ofits function, TNO is a hybrid organisation situated at

the hub ofvarious innovation networks and operating

in the middle of the government, universities and the

corporate sector. This bridging function is something

that TNO wants to continue fulfilling. For this reason,

the continuation and even intensiflrcation ofits existing

ties with both fundamental research as well as the

practical, commercial application of the results of this

research is essential. For TNO, it is important to work in
a practical business-like way since this not only

encourages contacts with the market but is necessary

for internal efficiency. In order to enter into close

relationships with the business world and to market

new technologies, TNO participates in commercial

enterprises. These pioneering companies helps TNO

contribute to the increase in technologically valuable

economic activity.

Collaboration

TNO, in its role as a coordinating organisation within the

knowledge infrastructure, maintains solid contacts with
such organisations as universities, fellow institutes, and

companies in the Netherlands and abroad. TNO

participates, for example, in a multitude of alliances

within EU projects and in all kinds of consortia. It is not

only through its internal coordination of disciplines but

also by means of these alliances that TNO is making a

positive contribution to preventing the dissipation of
the existing knowledge infrastructure. And the

government is also relying on TNO to fulfil this role.

Nevertheless, in spite of all the efforts being made, the

practical situation has shown that systematic long-term

cooperation is difficult to establish.

Synergy

New inventions often spring from the interfaces

between technologies. The perfect way to arrive at such

inventions, therefore, is to stimulate close contacts

between the various disciplines.

The multidisciplinary TNO organisation offers

outstanding points ofdeparture in this regard. An

example ofa successful project involving the efforts of
several disciplines is Half-Time (see also page 12).

TNO is striving to maximise the added value of a

multidisciplinary approach by such means as internal

communication policy, meetings and joint projects.

Of special interest in this respect are such business

centres as TNO Multimedia and Telecommunications,

TNO Ageing Research, TNO Space, TNO Pharma and TNO

Traffic and Transport. These business centres introduce

multidisciplinary knowledge of several institutes to the

market. All these efforts have led to many interesting

results in 1999.

Alliances

In 1999, BIBM Ltd. in the United Kingdom became

affiliated with TNO, and the European Centre for Product

Innovation and Coatings (EPC) in Saarbrticken, Germany,

was officially launched. In addition, discussions in
regard to systematic collaborations with various other
parties were initiated; in international terms, these

involved three institutes located in Great Britain,

Germany and Singapore.
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Commercialisation of knowledge

One of TNO's tasks is the commercialisation of
knowledge that the market is not yet adopting on its

own. This is occurring in TNO Management B.V. (TMB).

As the necessity for ongoing ties with TNO diminishes,

the concept of selling these units of participation can be

considered. This is what occurred to three TNO

companies during the past financial year. These were De

Groot Bril B.V., a company specialising in the modelling

of oil and gas reserves, TNO Crash Dummy B.V., and

Ogle B.V. These last two, both of which are engaged in
the production of crash test dummies, were purchased

by FTSS, the world's largest manufacturer in this field.

The sale of these companies was successful; a long-term

research contract was signed with FTSS.

Knowledge development

New knowledge is of crucial importance for TNO. There

are many methods for maintaining this influx of new

knowledge. Of prime importance in this respect are

government investments in the form of basic and

programme-related funding. For this purpose, a

programme is developed once every four years that is

accompanied by annual checks and evaluations of
progress. In addition, TNO is quick to capitalise on the

possibilities offered by European knowledge

development programmes. In this regard, TNO works

together with foreign partners. Collaboration with
universities is essential for knowledge development;

one of the ways in which these aliiances are being

expressed is the lifty professorships held by employees

of TNO. And TNO is also working on its knowledge

position by means of joint centres for pre-competitive

knowledge development. There are currently twenty
such knowledge centres.

The safeguarding of knowledge

There is a clear upward progression in the active patent

policy conducted by TNO in respect of the number of
patents being requested and granted.

The number of internally reported inventions also

shows a considerable rise. For 1999, there were 125

reports (in 1998: 84; in 1997: 33). Inventions are

methodically screened and assessed for their strategic

and commercial value by Patents and Licensing TNO

(PLT). The exploitation ofpatent rights occurs at a

corporate level and lies with PLT.

By the end of1999, TNO had more than 551 patents to

its name and 970 requests were being processed. The

number of inventions on which these requests for and

grants ofpatents are based was 314.

Patents form an important focus in reinforcing TNO's

strategic know-how position as well as TNO's policy

concerning new business development.

Patents and licenses 1999

- internally reported inventions

- patents

- requests being processed

- inventions

725

551

970

374

Future expectations

The continuing positive economic outlook for the

Netherlands and the rest ofEurope justifies the

expectation that the turnover generated by TNO in 2000

can increase by 5 percent or more. With such an

increase, TNo will be able to realise the objectives in its

strategic plan. TNO also expects, therefore, the

establishment of certain strategic alliances with parties

in Europe in the years following 2000.

Delft, 10 April2000

TNO Board of Management

J.A. Dekker, M.Sc., chairmon

F.Th. Gubbi, M.Sc., vice-chairman

Dr P. Folstar

E.l.L.D.c. Margherita, M.Sc.
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Senior Research Fellows

'My internship focused on developing a platform to

measure a person's sense ofbalance. Very quickly I

became interested in the process that was taking place

in the person on the platform. Balance, it must be said,

is an incredibly basic function, although you could

probably manage to function without the balance organ

because other systems would then intervene. The

elementary nature of our balance is shown by the fact

that people can become sick due to the disorientation

caused by the movement ofships, aeroplanes and

spacecraft. It is little wonder, therefore, that the Dutch

Air Force and Navy are extremely keen on finding out

more about this subject.

'Recently at TNO we have been investigating spatial

orientation within a large spatial orientation model, a

component of which is a motion sickness model. For

years, there appeared to be little connection between

air, sea and space sickness - together termed motion

sickness. The form they take and the types ofmotion

causing them differ. The argument had always been that

in motion sickness a conflict existed between the

information being received by the balance organ and

other perceptual information (visual and bodily) or

expectations.

'lt's all pretty vague. But we have managed to boil it
all down in the model to a single conflict. Your senses

give you a perception ofgravity - your vertical. Ifthat
devlates from what you unconsciously expect to

happen, then you have conflict. It is a premise that is

able to explain a lot of experimental data.

'When motion is accelerated, it's all about

expectation. The result of the interaction between what

actually happens and what is expected is different for

everyone. We still have to clear up why one person is

more susceptible to motion sickness than another.'
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'Dutch children are among the healthiest in the world.

We have the best-run vaccination programme, the

Iowest number of teenage pregnancies and a low birth
mortality. Youth health care is well organised. It is
tempting to be complacent about the focus on

prevention research in such a situation. Introducing

market forces in order to control costs comes at the

expense ofprevention: it is not a form ofcare that is

demanded, so there is no market for it, even though you

could prove that it is certainly effective and practical in
some areas. What can be prevented during a person's

youth is beneficial for the rest oftheir life.

'Preventio[ must be maintained, otherwise it lapses.

Cost-cutting measures in the short-term will wreak

havoc in the long run. I think prevention is even more

essential than curative medicine. You must start with it
as early as you can, namely, when advice is given prior

to conception. Ingesting folic acid in the run-up to a
pregnancy, for instance, can prevent certain congenital

TNO Annual Review 1999

abnormalities. Thankfully, this advice is being well
heeded, just as refraining from smoking or drinking.

'The possibility to investigate potential congenital

defects in advance is considerably greater than twenty
years ago. While much can be achieved through

diagnostics, therapy is still a problem. Therefore, the

choice people have is simple: become pregnant or not.

And once you are pregnant: continue or abort. For many

people this may create a dilemma, but it is much worse

to find out afterwards what you could have known in
advance. My focus is on the entire gamut of youth health

care, and research into premature babies is a good

example of the work I am doing. Indeed, since many

premature babies appear to have health problems, the

prevention of premature births is a matter of high

priority.'
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37-72-1,999 31-12-1998

Fixed assets

Intangible fixed assets

Tangible fixed assets

Financial fixed assets

Current assets

Stocks and work in progress

Accounts receivable

Securities

Cash

13,138

79,416

57,729

1 7,1 08

161,391

108,669

219,768

Financed as follows:

Equity

- General reserves

- Appropriated reserves
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Turnover

Other operating income

Operating income

Personnel costs 
.)

Direct project costs

Other operating costs

Depreciation intangible fixed assets

Depreciation tangible fixed assets

Contibutions issued

Operating costs

403,476

74,597

418.073468,604

Income from financial fixed assets

Income from securities

Interest received

Interest paid

- 485

6,993

1,338

- 225

Third-party interests

Appropriation of result:

Result

Addition to:

- appropriated reserves for operating risks

- appropriated reserves for knowledge investments

Result after movements in the appropriated reserves

Additions to general reserves

5,843

') - including personnel profit sharing to the amount of€ 1.914 (introduced in 1999).
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