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Introduction

Space activities in the Netherlands comprise a broad spectrum of scientific endeavours, the use of
space missions and the application of space products and data in a wide variety of terrestrial
projects. Dutch industries, laboratories and institutes are actively involved in different space
projects in the field of science, remote sensing, communication, manned space flight, space trans-
portation and technology. They develop and build sophisticated instruments and subsystems for
space missions and launchers under contract of ESA, NASA, CNES, ASI, EUMETSAT, interna-
tional industries and other organisations. Several Dutch universities, scientific institutes and in-
dustries are active in different fields, including astronomy, meteorology, remote sensing, environ-
mental research, water management, communication, material sciences and life sciences. This
brief overview will survey some aspects of the space activities in the Netherlands. The most im-
portant national activities relating to scientific programmes, remote sensing instruments and na-
tional technology projects will be mentioned. ESA is very important for the Netherlands and
therefore some important Dutch products in ESA projects will be highlighted. The emphasis in
this article will be on industrial aspects.

Policy, Budgets and Markets

The national space policy is based on three interconnected objectives. The first one relates to
industry and technology, the second to the users and the third one is political. The first objective
is to maintain and expand a knowledge-intensive and high-quality capability, both in industry and
in research institutes. Secondly, promoting the use of data acquired from space programmes is
important and encouraging the dialogue between active and potential users on the one hand and
developers of space projects on the other. This policy fully exploits the potential applications of,
and investments in, space activities. The third objective of the Dutch space policy is European co-
operation to add substance to the collective responsibility of solving global problems, for instance
in the areas of environmental protection and climatology.

Six government departments provide funding for space
programmes in the Netherlands. The average space bud-
get amounted to NLG 250 million in the last number of
years (approximately 120 MEuro). The greater part of the
Dutch space budget (65%) is applied to fund ESA-pro-
grammes. The Netherlands also participates in pro-
grammes of the European meteorological organisation
EUMETSAT. About 25% of the Dutch space budget is
spent on national space research, technology projects and
co-operative projects with agencies such as NASA, DLR,
CNES and ASI. In addition, the commercial market for
Dutch products increases. In the last few years, Dutch in-
dustry has been heavily involved in international and
commercial space projects for which products such as so-
lar arrays, gloveboxes and remote sensing instruments
have been produced. Most of these instruments and com-
ponents were developed in the framework of ESA pro-
grammes.

Dr. Wubbo Ockels
during the Spacelab D1
mission onboard the
Space Shuttle orbiter
Challenger. [ESA]
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Dutch scientists provided instruments for NASA and ESA satellites, whereas Dutch industry par-
ticipated in launch vehicle development and satellite projects. Since 1969, when the government
approved the project for the Astronomical Netherlands Satellite (ANS), and established NIV(R)
as the national space agency, Dutch space activities have included several national projects, most-
ly as co-operative projects with one or two other countries. Other activities in the national frame-
work comprise a space technology programme managed by the Netherlands Agency for Aero-
space Programmes (NIVR) and a space science programme managed by the Space Research Or-
ganisation Netherlands (SRON). However, the majority of Dutch space related activities remains
participation in ESA programmes. The average Dutch contribution to ESA currently amounts to
about three percent of ESAÕs total budget. In addition to its ESA membership, the Netherlands is
involved in a number of international space organisations in the area of satellite operation, such as
EUMETSAT (meteorology), INMARSAT (navigation and communication), and EUTELSAT and
INTELSAT (communication).

Organisation

Several ministries are involved in space and its applications. Within the government, the Minister
of Economic Affairs, being responsible for technology policy, holds primary responsibility for
space policy. Space policy is dealt with in the Interdepartmental Committee on Space (ICR) in
which all ministries with an interest in space are represented. The ICR has three advisory mem-
bers: NIVR, SRON and the Netherlands Remote Sensing Board (BCRS).

Part of NIVR (Dutch acronym for: Nederlands Instituut voor Vliegtuigontwikkeling en
Ruimtevaart) functions as the Dutch space agency. It is the national focal point for space and its
specific objective is the promotion of industrial activities. It directly manages national and multi-
lateral space projects and technology programmes. NIVR is involved in monitoring Dutch parti-
cipation in the European space programmes. SRON is responsible for the national space research
programme. Its research fields are astrophysics, astronomy and earth observation. SRON also co-
ordinates national space research activities, including remote sensing and microgravity research.
The task of the BCRS is to co-ordinate and initiate the application-oriented use of earth ob-
servation data.

Industrial co-operation in space, including research institutes, is institutionalised in the Nether-
lands Industrial Space Organisation (NISO). The National Aerospace Laboratory (NLR) is a
Dutch research establishment specialised in the field of aeronautics and space technology. Fokker
Space represents the principal space capability in Dutch industry. In addition, a number of high-
technology industries take an active share in space.

National Activities

In order to allow industry and user communities to gear their activities as close as possible to ESA
programmes, Dutch industries and institutes perform a number of national supporting activities.
Through its space technology programme (NRT), NIVR stimulates industrial technological re-
search, in order to give companies a sound technological starting point in international space
programmes. SRON has a budget for scientific research and for the construction of instruments
for science and earth observation. There are also specific user programmes to stimulate the use of
earth observation data. Finally, the Netherlands co-operates in multilateral projects with other
countries. Some of these projects, the satellites ANS, IRAS and SAX and the instruments SCIA-
MACHY and OMI will be highlighted.

NIVR Space Technology Programme (NRT)
Through the NRT-programme, NIVR supports space technology developments in Dutch industry.
NRT studies focus on Dutch priority areas in structures, solar arrays, payloads, remote sensing,
robotics, data handling and propulsion. Annually, over one hundred dedicated technology projects
are carried out on solar arrays and structures, components for gloveboxes, instruments, work-
stations and tools for remote sensing, crew workstations, Man-Machine-Interfaces and new
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propellants. Several breadboards and validated
products were developed and demonstrated
under the NRT aegis to agencies such as ESA,
NASA, CNES and DLR, and to international
companies such as MMS, DASA, Alenia,
Aerospatiale, Technospazio, TRW and Boeing.

Space Research Programmes
Under the SRON umbrella, scientific space in-
struments were, and are, developed for gam-
ma-ray, X-ray, infrared and submillimetre
astronomy for the ANS and IRAS satellites, as
well as for a number of NASA and ESA
projects. Examples are Solar Max, GRO,
ESRO IV, TD-1, COSB, ISEE-B, Exosat,
Ulysses, ISO, SAX, XMM, Chandra telescope
and FIRST. SRON also sponsors ongoing ex-
periments in the field of microgravity research
and earth observation.

National Remote Sensing Projects
Many Dutch organisations, institutes and in-
dustries are active in remote sensing. BCRS
co-ordinates most of the remote sensing
projects. The NEONET website surveys all
important remote sensing projects.

Co-operative Projects: ANS, IRAS and SAX
The 129-kg three-axis stabilised Astronomical
Netherlands Satellite (ANS), with one UV and
three X-ray experiments (one from the US),
was launched in a polar orbit in August 1974. It fully met its objectives to study young hot stars
and soft and hard X-ray from cosmic sources. ANS re-entered in June 1977. ANS improved the
Dutch industrial participation in space projects and helped the Dutch to maintain their strong
position in astronomy.

The InfraRed Astronomical Satellite (IRAS) was a joint Netherlands-US-UK project. The
Netherlands (Fokker, Philips, Signaal, SRON and NLR under management of NIVR) was respon-
sible for the spacecraft, the overall design, the integration and testing and an IR instrument. The
US took care of the superfluid helium-cooled IR telescope, the final data handling and launch,
while the UK was committed to satellite operations and preliminary data processing. The 1080-kg
satellite was launched into a 900-km polar orbit in January 1983 and successfully operated until
depletion of the helium coolant in November 1983. IRAS fully met its objective to make a com-
plete survey of the infrared sky in the 8120 micrometer wavelength. Science working groups in
the Netherlands, USA and UK are still analysing the observations.

The X-ray Astronomy Satellite (SAX) is a joint Italian-Dutch programme. Alenia Spazio was the
prime contractor. Fokker Space was responsible, under the direct funding of NIVR, for the At-
titude and Orbit Control System (AOCS). Fokker built the solar panels under a separate contract.
The Italian scientific institutes, SRON and ESA provided the scientific instruments. SAX was
launched from Cape Canaveral by an Atlas-Centaur launch vehicle on 30 April 1996. The satellite
is observing celestial X-ray sources in the broad energy band from 0.1 to 300 KeV to achieve a
systematic, integrated and comprehensive exploration of galactic and extra-galactic sources. The
Wide Field Cameras, a Dutch contribution, were able to locate gamma-ray bursts very accurately.

ENVISAT in the clean
room at ESTEC.
[ESA-ESTEC]
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Instruments: SCIAMACHY and OMI
The SCanning Imaging Absorption spectroMeter for Atmospheric CartograpHY (SCIAMACHY)
is an advanced, extremely accurate spectrometer. The project is a trilateral co-production, headed
by NIVR and its German counterpart DLR. Belgium supports the project by developing one of the
subsystems. SCIAMACHY will fly on the ENVISAT-1 polar platform, scheduled for launch
in 2000. SCIAMACHY will take continuous readings of trace gases in the troposphere and the
stratosphere in order to understand the complicated physical and chemical processes in the atmos-
phere connected to the greenhouse effect and depletion of the ozone layer.

The Ozone Monitoring Instrument (OMI) monitors upper- and lower-atmosphere chemical
processes that are important determinants in global warming measurements and climate model-
ling. The Dutch instrument OMI is one of the four instruments to fly on NASAÕs Earth Observing
System Chemistry (EOS CHEM) mission. OMI is a CCD based imaging spectrometer observing
and measuring ozone and related trace gases in the UV, visible and near infrared wavelengths.
Fokker Space and TPD will build the instrument, while Finnish companies are involved also. The
CHEM mission (launch planned for 2003) will provide measurements of ozone, chlorine monox-
ide, hydroxyl radical and water vapour.

SLOSHSAT
The small satellite SLOSHSAT Facility for Liquid Experimentation and Verification in Orbit
(SLOSHSAT-FLEVO) will be launched in 2000. SLOSHSAT is a harmonised programme be-
tween ESA and NIVR. Main contractor is NLR in the Netherlands, with participation of Fokker
Space, Verhaert and Newtec (Belgium), Rafael (Israel) and NASA. The 115-kg free-flying satel-
lite will be deployed by a Space Shuttle Hitchhiker-C to study fluid dynamics in low gravity. The
mission will primarily consist of the excitation of a tank partially filled with liquid. The main
mission objective is to obtain experimental data to verify existing fluid dynamics models.

Participation of the Netherlands in European Space Agency Programmes

ESA activities can be divided into two categories: mandatory and optional programmes. Pro-
grammes carried out under the general budget and the science programme are mandatory. The
Netherlands contributes as a full member of ESA to the mandatory programmes on a Gross
National Product basis, which amounts nowadays to 4.7% of the ESA budget. Optional pro-
grammes are in areas such as earth observation, telecommunication, space transportation and
manned spaceflight. The Dutch participation in these projects is diversified and amounts to an
average of 3% of the ESA budget.

ESA Mandatory Programmes
The general budget programmes include ESAÕs basic activities such as system studies on future
projects, the Technology Research Programme (TRP), shared technical investments, information
systems and training programmes. In the framework of TRP, Dutch industries performed several
important studies on robotics, informatics, propulsion and others.

Dutch institutes and industries are heavily involved in various ESA scientific programmes. The
present programmes are set out in a long-term plan called Horizon 2000. Dutch scientists play an
important role in projects such as XMM and FIRST. Dutch industries have delivered many
products for these satellites. Examples: scientific instruments for TD and ISO, thermal control for
Giotto, solar arrays for Hipparcos, attitude control for ISO and ground test equipment for XMM,
Integral and Rosetta.

ESA Optional Programmes
Since the 1970s, the Netherlands participates with Meteosat in various ESA programmes con-
cerning earth observation. In the 1990s ERS-1 (launched in 1991) and ERS-2 (launched in 1995)
were the complex forerunners of a new generation of even more ambitious missions such as EN-
VISAT, METOP and Meteosat Second Generation. Fokker Space and other Dutch industries have
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been involved in ERS activities concerning thermal control, and integration and testing of the
payload module. ERS-2Õs payload included the new instrument for ozone measurements, called
GOME, in which Dutch institutes (TPD-TNO and others) were involved. Dutch industries (Fokker
Space, TPD and subcontractors) developed and built important parts of the Polar Platform on
which ENVISAT-1 is based. For the ENVISAT-1 mission, the Netherlands is involved in the
development of a wide array of instruments such as SCIAMACHY, MIPAS and MERIS.

ESA started developing telecommunication satellites in 1968 and launched OTS (1978), four
ECS and two Marecs satellites (1983-1988) and the large Olympus satellite (1989). ARTEMIS
will be launched in 2000. ESA implements technology programmes to explore the technology
required for future missions. The Netherlands contributes to most of these programmes, e.g.
ARTEMIS (1.5%) and ASTE (3%). Fokker Space has provided the solar arrays for almost all
ESA communication satellites. TPD provided attitude sensors, whereas industries such as
Bradford and Satellite Services have been involved in the development of components, sen-
sors and ground test equipment.

ESA adopted the Ariane programme in 1973. Since the first launch in 1979, some 120 launches
took place and about 200 satellites were put into orbit. Fokker Space and many Dutch subcontrac-
tors (Genius Klinkenberg, Stork Aerospace and Polymarin) built interstages, engine frames and
nose caps for Ariane 1 through 4. The first successful launch of Ariane 5 took place in 1997.
Fokker Space and partners produce the engine frame for Ariane 5. Ignitors and turbo pump start-
ers for the main engine were developed and built by SPE, APP and TNO-PML. The participation
of the Netherlands in Ariane programmes is 2.3% on average. Furthermore, the Netherlands
participates in technology projects such as FESTIP and in Ariane 5 follow-on programmes.

The Spacelab programme was the first step of ESA in manned space programmes. The pro-
gramme started in 1974 and 24 missions were carried out since the first flight in 1983. ESA
participated in many missions. Dutch astronaut Dr. Ockels performed experiments proposed
by Dutch and other scientists in 1985 on board the Spacelab mission D1. Dutch industries built
the airlock and the Biorack glovebox for Spacelab. In the early 1990s several manned space
projects were defined to develop and build products such as the European Robotic Arm (ERA)
and the Microgravity Science Glovebox (MSG). These systems will be used during the initial
development phase of the International Space Station (ISS). Dutch industries are heavily

Solar panel for ENVI-
SAT at the Fokker
Space production plant.
[Fokker Space]
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involved in these projects. Fokker Space is the prime contractor for ERA that will be used in
the Russian part of ISS to move large objects, and for inspection and exchange of units.
Bradford will build an important part of MSG.

The Manned Space Programme (MSP) started after the Ministerial Conference of 1995. The most
important MSP projects are the Columbus Laboratory, Automated Transfer Vehicle (ATV) and
the Utilisation Programme. Furthermore, smaller projects can be identified such as external pay-
loads and parts of Crew Rescue Vehicles (CRV) for which the Dutch industry will develop rud-
ders. Dutch industries and institutes will contribute to the Columbus Laboratory by developing
and building mass memories, software modules and valves, while for ATV the most important
contribution is the solar arrays, simulation facilities and components. As to utilisation projects,
the Dutch provide facilities, instruments and products such as thermal control units for user
facilities and user support activities.

European space research experiments in the fields of life sciences and fluid sciences under micro-
gravity conditions have been performed in Spacelab, rocket flights and other space missions. The
present most important ESA programmes are European Microgravity Research (EMIR) and Micro-
gravity Facilities for Columbus (MFC). Dutch scientists from a dozen universities and institutes
performed more than 30 experiments on biology, life sciences, physics and fluid sciences on board
Spacelab and with re-entry modules and sounding rockets. Dutch industry built several instruments
and components: different types of gloveboxes, blood pressure devices, biological facilities (e.g.
Cells In Space modules and BioPack), parts of fluid science facilities and experiment units.

The following technology programmes were defined for various ESA programmes on communi-
cation, earth observation and launch vehicles: Advanced telecom System Technology Programme
(ASTP), Earth Observation Preparatory Programme (EOPP), Future European Space Transporta-

The Ariane family of
commercial space
launch vehicles.
[ESA/D.Ducros]
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tion Investigation Programme (FESTIP) and General Support Technology Programme (GSTP).
The Netherlands participates with various percentages in these programmes. GSTP is a general
technology programme covering almost all ESA projects. Dutch industries and institutes (e.g.
Fokker Space, NLR, Bradford, Stork and Origin) are involved in more than 20 technology items.
Examples: thermal knifes for solar arrays, simulation facilities, microscopes for microgravity re-
search, biological facilities, biological filters, sensors, microtechnology and crew support sys-
tems.

Commercial Projects

A range of products were applied in international and commercial programmes, which were
developed in the framework of ESA technology programmes (ASTE, GSTP and others), commu-
nication projects, manned space programmes and of course Ariane programmes. Examples of
these products are: solar arrays, components such as sensors, valves and torquers, gloveboxes,
blood pressure devices, structures for Ariane and ignitors. Obviously, details needed to be ex-
cluded from this brief overview. Nevertheless, some commercial projects will be mentioned to
reflect the importance of this commercial market for the Netherlands.

Fokker Space delivered more than 35 solar arrays, not only to ESA for scientific, remote sensing
and communication satellites and other projects (Eureca and ATV), but also for commercial satel-
lites such as Telecom-2, Skynet, Hispasat and Hotbird, and for the Chandra telescope. More than
20 solar arrays are in the developing phase. TPD produced many sun sensors for commercial
communication satellites. Urenco delivered torquers and nutation dempers for American and Chi-
nese customers. Bradford developed valves and thermal control systems for manned systems un-
der contract with Alenia and Boeing. Furthermore, Bradford is a world leader in gloveboxes.
Gloveboxes were developed for the Spacelab USML missions and for ISS under ESA contract,
but in close co-operation with NASA. Owing to this success, NASA placed commercial orders for
gloveboxes for use in the Shuttle Middeck (also used in Spacelab and Spacehab) and in Mir.
Under contract with Boeing, Bradford nowadays develops parts of the large Life Sciences Glove-
box for the ISS Centrifuge. Bradford, NASDA, Japanese industry and NASA closely co-operate
in this project. TPD has developed blood pressure devices for use in ESA facilities for human
research. These devices were also delivered to CNES (for Mir and ISS) and to NASA. TPD also
produces these types of devices for military purposes (tests on pilots). This market is substantial.

Technology Transfer

Dutch organisations and industries, such as NIVR, NISO and Fokker Space, promote technology
transfer. Many symposia on technology transfer in the field of informatics, simulation, electron-
ics, mechanical systems and others, have been organised by NIVR in close co-operation with
ESA/ESTEC. Dutch organisations are also actively involved in ESA programmes to stimulate the
wider use of space technology. Many Dutch space systems and products for possible dual use
have been published in ESA brochures. Examples are: simulation facilities, Eurosim, informatics,
crew support systems, mass memories, biological air filters and structures. NISO has issued a
brochure mentioning spin-offs from space systems and components such as ignitors, propellants,
propulsion components, simulation facilities, mechanisms, electronics and data handling systems.

Further Information
The NIVR Website (www.nivr.nl) surveys most of the space activities in the Netherlands. The
Space Catalogue lists nearly all important Dutch industries and institutes. Space research activi-
ties are well described at the SRON website (www.sron.nl). Remote sensing activities can be
found at the NEONET website (www.neonet.nl) in which also BCRS and NLR are incorporated.
Last but not least, the Ministry of Economics Affairs has issued a brochure named The Nether-
lands in space. This brochure can also be obtained by leaving a message at the NVR website
(www.dataweb.nl/~nvr).
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Automated Transfer
Vehicle (ATV).
EuropeÕs vehicle for
resupplying the
International Space
Station will be
launched by Ariane 5.
[ESA/D. Ducros]

Ariane 5. The new
workhorse for EuropeÕs
way to space. [ESA]
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Introduction to Space Activities in the Netherlands

H.H.F. Smid
Editor in Chief

In the Netherlands, more than one thousand persons are directly involved in space activities in
industries, institutes, laboratories, user organisations and universities. More than one hundred
Dutch companies and institutes are active in different national and international space projects.
About thirty companies develop and build advanced systems, facilities and components for space
programmes and/or they supply and manufacture software and hardware. Others supply non-space
products to space related organisations and are involved in construction, testing and maintenance.
ESTEC for example, generates both space and non-space related revenues.

More than forty user institutes, space organisations, laboratories and universities are actively in-
volved in projects in the field of space science, earth observation, meteorology, communications,
microgravity and space technology. In this special issue of ÒRuimtevaartÓ the most prominent
companies and institutes are mentioned. The emphasis is put on industries and institutes that
develop and produce space hardware and software.
Many small and medium size (and even some large industries), that are not included in this issue,
deliver structures and (electronic) components to ESA and/or Dutch space industries. Examples
of such industries are Van der Akker, Polymarin, RDM, Schelde AKF, March, Dinfa, Ramaer, 3T,
Delft Instruments and doubleBW.

Furthermore, many international companies, with a plant in the Netherlands, are active in space
projects. IBM is an obvious representative of these industries, but also companies such as
Therma, Booz-Allen and Serco belong to this category.

Research institutes and space laboratories are driving forces. The National Aerospace Laboratory,
TNO-institutes and organisations such as NIVR, SRON, BCRS and NISO are involved in Dutch
and international space programmes. The Royal Netherlands Meteorological Institute (KNMI),
Dutch Telecom (KPN) and the International Institute for Aerospace Survey and Earth Sciences
Centre (ITC) play an important role in space applications programmes.

Institutes such as the Institute
for Marine and Atmospheric
Research Utrecht and Star Cen-
tre Wageningen are active in
the field of remote sensing.
Nearly all Dutch universities
are in one way or the other ac-
tive in programmes involving
space science and astronomy,
remote sensing, microgravity
and technology.

Knowing that on the occasion
of the 50th IAF congress to be
held in Amsterdam in 1999, a
lot of attention will be given to
Dutch space related industries,
I heartily invite you to take note
of the organisations that present
themselves in this special issue
of ÒRuimtevaartÓ.

International Space
Station.
[ESA/D.Ducros]


