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What is this talk about ?

� Something about Astrium

� An overview of the UK Space Industry

� What we mean by ‘Institutional Business‘

� Words about the European Space Agency

� Some details on ESA programmes and budgets

� Some hints as to how to do business in the space
industry.
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Telecommunications
Satellites

 J-M. Aubertin

•Payload
•Platform & Antennas
•Assembly, Integration & Test
•Product Assurance &
Industrial Processes
•Supply Chain

 Military Communications
Systems

C. Paynter

•Skynet 5
•Products
•Systems Engineering
•Operations
•TMSCS (UK)
•TMSCS (Turkey)

 Equipment &
Subsystems

G. Wischmann

•Avionics & Electric
Equipment/Crisa
•Mechanical, Thermal &
Structures
•Space Transportation
Subsystems
•TESAT Spacecom

 Earth Observation,
Navigation & Science

E. Dudok

•EO & Science (FR)/Optics
Coordination
•EO & Science (GER)/ Bus
Architecture Coordination
•EO & Science (UK)/Radar
Coordination
•Ground Systems, Applications
& Services
•Navigation & Constellations

Top level organisation

CEO

A. Bouvier
Head of Management Office

A. Mager

Transaction
Management

N. Ede

Industrial Policy,
Technology, Quality

& Procurement

D. Friston

Strategy & External
Relations

J. Maury

Finance &
Control

 J.-M. Pivin

Legal &
Commercial

J. Le Breton

Human
Resources

K. Hofmann

The BD Space Infrastructure (J. Kind)
collaborates with EADS-LV under a
cooperation agreement and conducts
communication activities jointly with
EADS-LV
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Sites: Headcount & Activities, November 2002

Stevenage                          1218 people
Earth observation & science satellites
Communications satellites (civil & military)
Antennas
Filters
Structures
Cryocoolers
Microwave product manufacture
Ground communications systems

Vélizy                         437 people
Headquarters
Electronic equipment design,
  development & manufacture
Test engineering
Hybrid circuit & multi-chip manufacture

Ottobrunn                        514 people
Headquarters
LEO communications satellite platforms
Telecommunications operations & services
Navigation systems
Avionics/electronics
Solar Arrays
Antennas

Friedrichshafen           821 people
Earth observation & science satellites
Microwave instruments
Earth observation data services
Thermal components
Power electronics                                                          

Portsmouth      958 people 
Communications payloads 
  (civil & military)
Space instruments & radar
Microwave electronics
Hybrid manufacture
Surface mount technology
Flight & ground software

Toulouse           2212 people
Earth observation & 
  science satellites
Communications satellites
Ariane VEB
Avionics
Optical instruments
Flight & ground software

Madrid                       232 people
Flight electronics
Software development
Flight & ground applications
Control centres, ground stations
Communications

Poynton      115 people
Ground systems
Microwave components
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ENS (UK) IN BRIEF

● The UK arm of the Earth Observation,Science and Navigation Business
Division of Astrium

● About 250 people, with:

- 100  Portsmouth

- 150  Stevenage

● Turnover 1999 :   160 Million Euro

● Markets are predominantly institutional but commercial markets are also
being addressed

● A heritage stretching back to the earliest days of space science in the UK,
including the still-continuing Skylark sounding rocket programme, the first
all-UK built spacecraft (Ariel IV) and early European missions (e.g. HEOS)



© Astrium8 June 03
Presentation to Smart optics meeting

HERITAGE

GIOTTO

HUBBLE

SPACE TELESCOPE
ATSR

(Along Track 
Scanning 

Radiometer)

ERS-AMI

SOHO

XMM-Newton
AMSU-B
(Advanced Microwave Sounding Unit-B)
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� Environmental (Earth science)

MISSION:

LAUNCH DATE:

PRIME:

EOS(UK)  ROLE:

General:

� February 2002

� Astrium Limited

� Prime Contractor for Design, Development &
Manufacture of the European Polar Platform

� Prime contract for the ENVISAT-1 mission

� Payload Contractor for ASAR & AATSR  Instruments

� LEO:                  800km
� Solar Array:      14m x 5m
� Mass: 8500kg (Launch)
� Size: STOWED DEPLOYED

H: 10m 25m
D: 4m 7m
W: 4m 10m

� Design Life: 5 years

POLAR PLATFORM (ENVISAT-1)
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POLAR PLATFORM FUNCTIONAL BREAKDOWN
& INDUSTRIAL STRUCTURE
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ENVISAT – FIRST RESULTS

● ASAR (at right) and MERIS (below) images

Phytoplankton off South-West Africa and

the disintegration of the Larsen ice shelf off Antarctica
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The Size and Shape of the UK Space Industry

Reported by BNSC on
a regular basis

� 2002 report carried
out by ESYS Ltd.
surveyed 230
companies

� Most of the space-
related business is
in down-stream
services and
applications
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The Size and Shape of the UK Space Industry

Split between upstream and downstream industry
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The Size and Shape of the UK Space Industry

● From within the upstream sector, Growth sectors since 1999/2000 include
space subsystem suppliers (+51.4%), space component suppliers (+5.9%),
ground subsystem and component suppliers (+10.2%) and the contract
research, design and consultancy sector (+7.3%).
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The Size and Shape of the UK Space Industry

Employment in the UK space industry
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What are Institutional Customers?

In the following, I am assuming that the technical interests of
this audience will mostly find commercial application
within Institutional Customers

Space science is a ‘luxury item’ for Governments and their
agencies

There are several types of institutional customer in the
space world

● A government user agency (e.g. a defence ministry)

● A dedicated national space agency (e.g. NASA; CNES)

● An international entity established by treaty between
governments (e.g. ESA; EUMETSAT)
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Features of Institutional Customers

● They are spending taxpayers’ money, and are accountable to national
parliaments

● They are not motivated by profit but ‘PUBLIC GOOD’

● Value for money is crucial

● Non-commercial objectives include:

- National pride

- Scientific advancement (knowledge)

- Technological advancement (capability)

- Growing or maintaining employment within the national industry

- National or Foreign policy (e.g. comparisons with other countries; access to
strategically important information)

● For international entities, the issue of ‘geographical return’ may arise.
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Features of Institutional Business

● Quite structured programmes, often well-defined several years ahead
� makes mid-term strategic planning possible
� It takes a long-time to join understand the ‘wiring diagram’ of the industry

λ  The space business runs on slow 5-10 year cycles
�It can take a long time for new companies to establish

● ‘expert’ customers
� they know what they want, how much to pay, and sometimes how they want

it to be built.
λ Innovation takes a long time

� New ideas or approaches are appreciated
� But they can be hard to take through to application, because project

managers are extremely risk averse
● May impose non-technical constraints (e.g. geo-return, use of SMEs…)

� can lead to an over-constrained problem for industry to solve in bidding for
work.



The European Space Agency

4
© Astrium21 June 03



© Astrium22 June 03
Presentation to Smart optics meeting

The European Space Agency

● Founded by international treaty following the collapse of ELDO (European launcher
development Organisation) as a means of expanding the successful activities of ESRO
(European Space Research Organisation)

● The text of the ESA Convention (Ref.CSE CS(73)19,rev.7) was approved by the
Conference of Plenipotentiaries held in Paris on 30 May 1975. The European Space
Agency functioned de facto from 31 May 1975. The ESA Convention entered into force on
30 October 1980. Date of deposit of instruments of ratification:

 Member States of ESA Ratification
● Austria 30.12.1986
● Belgium 03.10.1978
● Denmark 15.09.1977
● Finland 01.01.1995
● France 30.10.1980
● Germany 26.07.1977
● Ireland 10.12.1980
● Italy 20.02.1978
● Netherlands 06.02.1979
● Norway 30.12.1986
● Spain 07.02.1979
● Sweden 06.04.1976
● Switzerland 19.11.1976
● United Kingdom 28.03.1978
 A Cooperative Agreement between ESA and Canada entered into force on 1 January 1989,

and Portugal joined ESA in 2000.
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ESA Organisation
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ESA Programme Structure

General Budget
(mandatory)

Space Science
(mandatory)

Optional
Technology

Programmes

- Telecoms programme
(ARTES 1-8)
- Navigation

EGNOS & Galileo

- EO Envelope
'Living Planet'

- GMES

- International
Space Station

- ELIPS

Launchers
- Ariane 5

- Vega

Aurora
(Planetary

Exploration)

ESA

All Member States participate in activities related to space science and
in a common set of programmes (mandatory programmes).

They also choose their participation in a set of optional programmes
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The 2001 ESA Ministerial

● Every 2-3 years the Ministers of the ESA member nations
meet to formally discuss and approve the budgets of
ESA.

● ESA makes a proposal for funding various programmes

● Member nations discuss these with ESA through
working groups with national agencies in the year before
the meeting

● The 2001 Ministerial at Edinburgh approved 7.8 billion
Euro of expenditure (cf 2 billion at Brussels in 1999)
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The 2001 ESA Ministerial

● General budget – 825Meuro 2002-06 (cf 919 Meuro ESA request)
● Ariane 5 Step 3 (699Meuro/102% subscribed)
● Total Ariane 5 commitment - 1256Meuro
● Science budget 259Meuro/yr + 2.5%  inflation (less than ESA requested)
● EOEP2 Explorer– only 55% /926Meuro commitment –> major impacts on

planned programme
● EarthWatch – initial phase of TerraSAR (30Meuro) was 84 % supported, and so

begins
● GMES – 100% /80MEuro – major D/F/UK participation
● Aurora – only 35%  (14Meuro) commitment (no D and small I share)
● ARTES 1 – 54% (27Meuro) subscribed
● ARTES 3 – 45% (213 meuro) subscribed
● ARTES 4 – 142% (164meuro) subscribed
● ARTES 5 – 15% (54Meuro) subscribed
● ARTES 8 27% (135Meuro) subscribed – 110 Meuro from France
● ISS inc. ELIPS – 860Meuro (less than planned but meets IGA requirements)
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ESA EO Activities

Passive Sounders

Met Instruments
e.g. AGIRS for
enhanced MSG

L-Band radar

Explorer Instruments
(e.g. Aladin for ADM;
L-Band radiometer

for SMOS)

Instrument pre-development

Land Applications:
L Band Radar (2008?)

Land Applications
superspectral/

hyperspectral (2010?)

Operational Oceanography
(thermal imagers;

altimeters)

Met. systems
GEO - Meteosat third Gen.

LEO - METOP follow-on

High res. IR constellation
FUEGO (2007?)

(Fire-Watch)

Operational
Atmospheric Chemistry

(2010 ?)

Earthwatch
Missions ? M€
S/C.      ? M€

operational systems

Cryosat
2004

SMOS
2008

ACE
('hot spare')

First Round
(selected in 1999)

ACE+
GNSS sounders

SWARM
magnetic field

EGPM
precipitation

(microwave inst.)

Second Round
Candidates

(under study in 2003)

Opportunity
Missions ~120 M€
S/C.      ~60 M€
PI-driven science

GOCE
2005

Aeolus (ADM)
2007

First Round
(selected in 1999)

EarthCARE
cloud & atmosphere

SPECTRA
hyperspectral

WALES
water vapour DIAL

Second Round
Candidates

(under study in 2003)

Core
Missions 350 M€
S/C.      ~200 M€

broad science and pre-op.

observation concepts
e.g. bistatic radar;

PARIS;
Kyoto protocol.

Instrument concepts
e.g. microwave sounders

atmos. chemistry instruments

mission concepts
e.g. EO from GEO;

SAR Explorer

Studies
100-500 k€

EOPP & EOEP
'Living Planet'

D/App

Note: Excludes exploitation activities 
(Data User Programme) which the UK does not

presently participate in
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FUTURE EARTH OBSERVATION

ASAR METOPEarthCARE

 G
e
o
s
c
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POLAR

PLATFORM

Aeolus

L-SAR
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ESA Space Science Activities

SMART 1
electric propulsion for

Mercury etc. (S/F)
2003 launch

SMART 2
LISA

technology
2006/7

SMART-3
Darwin technology

2008/09

SMART
Missions ~120 M€
 S/C     60 M€ +
(1 Every 4 years)

Mars Express
+ Beagle 2

2003 launch

LISA
joint with NASA
2009-12 launch

JWST: NIRSpec & launch
joint with NASA
c2011 launch

Eddington
astro-seismology:
and planet finding

2007

Solar Orbiter
solar science

2012

Venus Express
atmospheric science

2005 launch

FLEX
Missions 150 M€

S/C 80 -100 €
(1 Every 2 years)

Rosetta
comet rendezvous

2004

Herschel/Planck
 - sub-mm astronomy

- echoes of the Big Bang
2007

Bepi Colombo
Mercury orbiters
(and  lander ?)

c2013

GAIA
astrometry of
a billion stars

c2010

Darwin
Terrestrial planet

finder
2015 or later

XEUS
The evolving Universe

(joint with MSM)
2020 or later

Cornerstone Missions
Missions    c600 M€

S/C 240-300 M€
(1 Every 3-4 years)

studies

development

instrument and
spacecraft

technology for
future science

Phase 1
Architecture

10M€

Phase 2
development

40M€

DevILS

Technology
Programme

ESASpace Science
Programme

D/Sci
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FUTURE SPACE SCIENCE

ASAR METOPDarwin

MHS
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POLAR

PLATFORM

GAIA

Aurora

LISA

SMART-2

Xeus

Next Generation
Space Telescope
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ESA and Geo-Return

Article IV of Annex VI of ESA’s convention contains the famous geo-return
requirements:

The geographical distribution of all the Agency's contracts shall be governed by the following
general rules:

1 A Member State's overall return coefficient shall be the ratio between its percentage share of
the total value of all contracts awarded among all Member States and its total percentage
contributions…

3 Ideally the distribution of contracts placed by the Agency should result in all countries having
an overall return coefficient of 1.

4 The return coefficients shall be computed quarterly and shown cumulatively for the purpose
of the formal reviews referred to in paragraph.

5 Formal reviews of the situation of geographical distribution of contracts shall take place
every three years.

6 The distribution of contracts between formal reviews of the situation should be such that, at
the time of each formal review, the cumulative overall return coefficient of each Member
State does not substantially deviate from the ideal value. For the first three-year period, the
lower limit for the cumulative return coefficient is fixed at 0.8. At the time of each formal
review, the Council may revise the value of this lower limit for the subsequent three-year
period, provided that it shall never be lower than 0.8…



© Astrium32 June 03
Presentation to Smart optics meeting

Features of ESA Industrial Policy

● If ESA was an unrestricted open market, large industry (D/F/I/UK) would
tend to dominate.

● But participation of the smaller countries in Europe allows involvement
in World-class activities, and these countries expect and deserve ‘fair
shares’

● In order to achieve value for money, most institutional customers
- including ESA - prefer competitive procurements approaches

● But, the absolute size of the ESA business in each country is
proportional to the money each country puts in (ESA internal costs
absorb about 20%)
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Industrial Shape in the ESA market

● It is widely believed that smaller companies (‘SMEs’) are a important
source of innovation.

- National government policies have encouraged consideration of the role
of SMEs in ESA industrial policy.

● Therefore, ESA has introduced various special measures and
programmes to support SMEs.

- See ‘EMITS’ for more information
● Research labs/universities are crucial ‘customers’ (for scientific data

generated by spacecraft) and are also sources of specialised
technology to be industrialised (hardware + software)

- The ‘Big Primes’ can’t afford to fund all the R&D needed
- The ‘Big Primes’ all work closely with a network of smaller organisations

for a combination of technical and industrial reasons
- The simultaneous downturn in the commercial and institutional markets

are forcing R&D budgets to be cut – so efficiency and avoidance of
duplication is paramount
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How to make a living in the space industry…

� It’s very hard, especially at the moment

� The Institutional Business, and particularly ESA, involves many types of
business opportunities, and more factors than the purely technical or
commercial.

� The biggest everyday problem is how to decide what work to bid for, and
then bid effectively.
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Idealised Process – and what complicates it

Business
Strategy

Technology
Strategy

Bid Target
List

Bid/No Bid
Decision

Resources !

Heritage !

Geo-return !

Risk !

industrial
politics !

Teaming !

Margin v.
investment !

Not expected
!
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Skills to succeed…not exhaustive

● Basic understanding of the political/industrial constraints

● Acquiring information from the customer at the working level

● Making sure the customer understands your capabilities

● Familiarity with bidding process and structure of customer ITTs/AOs/RFQs

● Familiarity with customer contractual conditions

● Awareness of what other companies are doing/available technology

● Recognising ‘strategic’ opportunities from among technically ‘nice-to-do’
work.

● Quick assessments of feasible solutions (-> assist bid/no bid decisions)

● Presenting complex technical information in concise ways

● Realistic assessment of risk (-> bid/no bid decisions)

● Ability to include cost as an engineering variable

● Ability to form international partnerships with Primes/SMEs/non-Primes
(industrial politics)
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Some Useful Sources of Information

BNSC www.bnsc.gov.uk

UK space industry www.ukspace.com

ESA www.esa.int

ESA business announcements/ITTs http://emits.esa.int
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Good Luck !

 39

Dr David H.Parker Space Science Business Manager
dave.parker@astrium-space.com

Astrium Earth Observation Navigation and ScienceAstrium Earth Observation Navigation and Science
Anchorage RoadAnchorage Road Gunnels Wood RoadGunnels Wood Road
PortsmouthPortsmouth StevenageStevenage
PO3 5PUPO3 5PU SG1 2ASSG1 2AS
www.astrium-space.com


