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The need for a permanent/regular dialog &g‘;esa

with industrial actors

ESA, as mandated by its Convention, monitors the evolution of
the European space industry and its markets, in order to adapt to
new environments and constraints.

Three surveys completed, and a fourth to be initiated soon.
Results are communicated to industry after every survey
(1995-1997, 1999-2001, 2003-2007).

Discussions on strategic issues and sharing of factual information
with companies are a must for ESA to better serve the Member

States requirements in this changing environment.

To improve the strategic dialog with industry ESA intends to
update the reports more frequently.
Information from industry will be collected on a yearly basiSuwpen space ageney



New studies on industry

Two studies are in preparation, open ITT:
Analysis of the European Space Industry 2008-2010
Forecast of the European Space Sector

Objective: gather up to date information on industry and markets,

in order to better prepare procurement, industrial and programmatic policy
proposals for the next ESA Ministerial Council (2012)

to better negotiate with the EC

Focus is in today’s situation, past evolution and causes, scenarios for future
developments.

Not only what, also how and why. The space sector in context.

Coverage is the space industry domains of activity, markets, institutional funding
and the political, economic, social, technological, environmental and legal
conditions under which the space sector develops its activities.

Helping ESA to help industry
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New questionnaire for the new studies Q\@_—esa

Questionnaire prepared on a yearly basis, easier to complete.
Data collected at the beginning of each year.

It is expected to facilitate the preparation of future studies and thus an
earlier distribution of the results, this increasing their value.

The questionnaire includes details on products, not available through other
sources or in Industry Outlook.

It has three parts (General information, Supply Chain (sales and
purchases), Technologies), each a different excel file including several
worksheets.

Only the fields pertinent to the company activities have to be filled
(in most cases, these will be few fields)

The data will contribute to a better assessment of the space supply chain
The questionnaires for 2008, 2009 and 2010 will be distributed by ESA.
The quality of the new studies depends on the data provided

Helping ESA tO help industry European Space Agency
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Structure of the questionnaire

Cover page, TOC, short introduction (central file only) and list of definitions
e
- — General company activity description

[ _ Entity description (contact details and main sectors of activity)

— Entity Turnover, R&D and workload forecast

Space
actor
N

— Entity staffing

~
= ( — Company financials and business overview
o
= 4’:‘% J e Company equity structure and participations
o 2
a5 - Company financials
(=]
S - Company asset overview
o s .
E 0 - — Entity space supply chain (Sales + Procurement)
o = e _ : I
= 4= - — Entity technological capabilities

Comments
— Specific comments within specific boxes at the bottom of every table

— Additional comments dedicated to your motivation, perceived threats and
recommendations on a specific slide (central file only)

European Space Agency



Questionnaire: help functionalities

Functionalities to guide and help users to fill the questionnaire:
User-friendly interface:
— Navigation (arrows, table of contents)
— Lists of options and check button

— Pre-formatted cells

Degree of completion indicator

Errors/Inconsistencies management and help messages display
— Reminder of main concepts and definitions

— Input messages

— Verification tools

European Space Agency



Perspective on the European space industry evolution
over the past 10 years

European Space Agency




INnterests and priorities for space

2008 Space Budgets by Country in ESA Member States

(incl. ESA contribution, EUMETSAT contribution, civil domestic programme, defense domestic programme)

€ in millions € / inhabitant
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Source: Space Policies, Issues and Trends 2008/2009 - European Space Policy Institute
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cycles for satellites and launches.

Significant progress on the export market

M€ turnover

- 40000 gtatf number
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- 35000
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1000 - - 5000 (1SS/Columbus)
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Lo e Cyclic Difference in
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Institutional LV [ ] cCommercial (Europe)

Commercial LV Il Export
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Turnover Breakdown by Domain and by Market
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1800 -
1600 - . 30-50% of comsat world B Export
accessible market
1400 - l O European Commercial
1200 - .
1000 - 50% of TWTA world accessible market O European Institutional
>60% of TT&C world accessible market
800 -
[ 60-70% of Li-lon
600 - batteries world
accessible market
400 - . \, >70% of star tracker world
p— accessible market
200 - = \a
0 |:| H = @ =
o S o ) D ) & D 2 & ) S D
& & & s RO NN Qé & ¢ @ & & &ﬁ
X © X L & O Q 3 & S P N S S
S & &Y N\ N\ o & 9 S & O & N\ ©
¢ NN SN S 4 2 ¢ X o X e
N\ @ & \C Y ¥ & % \° & N @ &
2 & > & 0 4 > R S e O ©
RN o & Q & & @0\ o(\\\ N N v &
I N N A e T G~ &
"0\) & @Q European Space Agency



The space industry in ESA member states @ngsa

IS active In commercial markets \&

The European industry captures —40% of the “commercially accessible space market”
(—€2,5b per year). This figure taken often as indication of competitiveness shall be
interpreted considering the multiple externalities influencing the space market and
the different relation of industry with institutions in different countries

The commercial balance of The European space industry is positive in all world regions
(Approx €750 m exports and €400m import per year)

Europe is specially competitive in microwave electronics (TWT, telecommunication
payloads) and AOCS products (star trackers, inertia wheels) as well as in launch
services and satellite/payload integration

Evolution since 2007 (source Eurospace — Facts & Figures 2010) -

2003-07 2009
Final Sales 4.6 BE 5.5 B€
Institutional 3 B€ 2.75 B€
(civil + defence)
Commercial 1.6 B€ 2.75 B€
- incl. Export = 1.25 B€ (45 %) European Space Agency




telecom), 20% sales outside Europe: satellites, &%esa

satellite equipment and launch services

Exports outside Europe (20%)

About 40% of this export is
ITAR free (8% of total)

[ ] Institutional civil satellite
D Institutional defence

- institutional launch vehicles

commercial launch vehicles

|:| commercial satellites

et

i

European Space Agency
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The European space industry i1s highl awos oo
P P Y gniy \&é__:esa

competitive

Cumulated launched mass 2005 - 2008

Mass* and number of satellites launched per $b of Kilograms* of Government missions orbited
institutional budget** (Civil and Military) per space industry employee
(Civil and Military)
457 mm Institutional market 71,8
4t = Commercial market 16 2 3 .
== Number of institutional satellites / $b | =~ &
o) 1 1 ~~
# 35 14 9 2.5 -
0 +—
s 3 s,
g & 2
=25 -
) e =3
S 2] o8 515
c il ! 5 -
3 15 0,6 8 £ 1
1 0,4 g
0 0.2 z 0.5 -
!5 1 1 7
0 | | | | - 0 O ‘ ‘ ‘ . ‘ e EE,
Europe us China  Russia India US  Europe Russia China India

* Including manned missions and ISS servicing
(Shuttle total mass of 120 tons was not considered, only its payload of 25 tons)

** Corrected using PPP (Purchasing Power Parity)

Source: Euroconsult European Space Agency
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Sustainability: What is launched ?

Launch events (LE) :15155 Spacecraft (kg) - human activity excl.
. pain . . s .
Chronology (nb) by launch site country & Russia Civil, Military and Private customers
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Satellites and Launchers

Spacecraft (nb) by manufacturer region ™ asia_pacific
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Who builds launchers and s/c?

Private GEQ TLC Satellites (mass, kg) main suppliers
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Europe in context
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half the turnover in all sectors but launchers

Consolidated European industry turnover averaged over 2003-2007
(Total: 4780 M€ average annual)

Groguonod Iagtivities Export Orbital Infrastructure Activities (1SS, ATV...)
EU Inst EU 400 M

Other Comm
LSIs

Bl LSIs & Affiliates

Ground Activities / [] Other

\

Launcher Activities
950 M€ Launcher
LSIs Subsystems

Il Export

O Commercial (Europe)

Launcher AIT Satellite [0 Institutional (Europe)

Export Satellite AIT, studies, Equipment
development ) o
Satellite Activities, 2530 M€
Other
Other
EU Inst Export
EU Comm

EU Inst EU Comm European Space Agency
20 LSIs
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growth of ground activities

European space personnel count
(full time equivalent)

40.000 -
35.000 -
30.000 -
Ground
25.000 -
20.000 - . M Launcher
15.000 - e
Orbital infrastructure
10.000 - (ISS, ATV...)
5.000 - I Satellite
0 - ‘ Launcher
activities

1999-2001 2003-2007

21

K€-person year

Launchers 300
Satellite 170
Ground 100

950 MEUros | auncher

Consolidated European turnover
breakdown per type of systems
(4780 MEuros annual in total)

Ground activities
900 MEuros

Satellite
equipment

Launcher Satellite
subsystems iviti
activities

2530 MEuros

AT / Satellite AIT,
. studies,
_Orbltal Z development
infrastructure
activities European Space Agency

400 MEuros



uropean picture for upstream space
iIndustry

Space Personnel Breakdown per category
of employee in Europe in 2006

29300 Employees
(92% of employees in surveyed companies *)

33%
0 [ Software Production & Services

B Hardware Production
[1 Engineering, R&D, Design
[0 Administrative support

44%

* Ratio of the number of employees for surveyed companies that have provided their staff breakdown
over the number of employees of all surveyed companies
22
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INn their main integration sites and to

subcontract commercial equipment to affiliates

Evolution of Satellite Equipment Turnover by Type of Entity

M€ Annual Average Turnover for 1999-2001 & 2003-2007 periods in constant MEuros
1000 -
900 - B Export
800 - O European Commercial
700 - I European Institutional
600 (Civil & Defense)
500 -
400 - \
300 - .\
200 - —_
100 -
0 | | |
LSls, LSls, LSI LSI Independent, Independent,
1999-2001 2003-2007 Affiliates,  Affiliates, 1999-2001 2003-2007

s (based on estimates) 1999-2001 2003-2007 European Space Agency



independent suppliers loose few market shares, {

LSIs are subcontracting less

24

Evolution of Ground Activity Turnover, Breakdown by Entity category
Annual Average Unconsolidated Turnover for 1999-2001 & 2003-2007 periods in constant MEuros

M€
12007

1000

800"

600"

400

200

1999-2001

2003-2007

O Independent suppliers
B Subsidiaries

B LSIs, based on estimates

I Consolidated turnover

100%
90% -
80% -

70% -
60%
50% -
40%
30% -
20%
10% ~

0% ~

1999-2001 2003-2007
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auncher turnover reduction than

reduction in subcontracting

Evolution of launcher activity turnover by entity category
Annual average unconsolidated turnover for 1999-2001 & 2003-2007 in constant MEuros

Other (independent) 100%-
30007 B Subsidiaries & Affiliates
25001 M LSI groups 80%-
Consolidated turnover
20007 60%,
1500
40%
1000
20%
500 -
0~ 0%

1999-2001 2003-2007 1999-2001 2003-2007

European Space Agency
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increased their market share for most of the

activity domains

Annual average un-consolidated turnover for 1999-2001 & 2003-2007 periods in constant MEuros

14 1o

Number of production sites per domain of activity

o Other (independent)
m LSIs & Affiliates

19 13

=
1999-12003-{1999-{2003-|1999-|2003-|1999-|2003- 1999-|2003-|1999- 2003-|1999-|2003-(1999-2003-|1999- 2003-1999-2003-|1999-|2003-|1999-|2003-
2001|2007 |2001 |2007 | 2001 | 2007 | 2001 | 2007 | 2001 | 2007 | 2001 | 2007 | 2001|2007 |2001 | 2007 | 2001 |2007 | 2001| 2007 {2001 | 2007 | 2001 | 2007

Satellites Instruments/ LV/Orbital Ground Propulsion - Microwave System  Structures Power Data/Control AOCS Mechanisms
Payloads Systems  Stations/ Equipment Dev. Electronics Products
Control Centres Support European Space Agency
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firms in the space segment and increase Iin
service and ground. Propulsion is special case

Evolution per industry sector between
periods 1999-2001 and 2003-2007

30% B Number of entities

O Turnover _
20% -

]U e IH |U. Iﬂ Ei.

-10%

-20% -
-30% A
-40% -
-50% - Satellites  Instruments LV& Grognd Prqpul - Micr.owave Sys Dev. Structures  Power Data/Con.trol AOCS  Mechanisms
& Payloads Orbital ~ Stations/  sion Equipment  Support Electronics products
Systems  Control & Tools
T Centres T European Space Agency
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presence for EO/navigation atellites, AOCS sensors ('
{esa

e

& microwave equipment while LSIs are more active
for microsats, solar arrays & on-board computers

Production map for satellite systems and equipment
(2003-2007 situation and tendency since 1999 -2001)

Increase for Increase for Legend Batterie’ I

. Passive LSI groups independent actors
microwave .
ctive . Equipment O . 100%
Telecom/nav microwave O Pavioad Scale Solar cells |Commercial
HUEEE / 10 MEuro/year
Solar Arrays ‘ Satellite
Telecom .
satellites AOCS EEE .
AOCS actuators Components
Sensors -
A e e o2 q_)
Telecom ‘ 4
Processors i Other / Tank r
Chemical | ics Electrical
ectronics (]
Antenna propulsion Propulsion 2

RF & reflectors

Structures

. Micro
‘ Microsats Propulsion

OBSW
100%
Payioads Satellite Institutional
¢ Mechanisms
cienge
icrograyity
loatls
SUDpllel‘S European Space Agency
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commercial and institutional markets —

Independent suppliers turn to equipment
export markets

Satellite equipment procurement in Europe

(consolidated annual turnover in M€ averaged over the period)
700 -

L3505 600 - LSI
% Groups
500 +
+

4007 11~ / Affiliates

i 300 -

Commercial
market 200 - [] Produced by LSIs
(830 M€ annual in both periods)

100 |

[ 0 2 s 558 Produced by equipment suppliers

= (760 M€ annual over 1999-2001
1999-2001 2003-2007 and 820 M€ over 2003-2007)
5001 S []  Produced for EU market
700 1 et
600 - ] Exports
L
500 - [] Imports
Institutional LSI P
market 400 - Groups
+

30071 1 1A Affiliates
200 +
100

. ) sl — European Space Agency
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Race for size and worldwide footprint

Company moves

Vertical
integration

Horizontal
integration

Astrium

European consolidations

+ EADS Space Transportation

+ Tesat

+ Dutch Space

+ ISTAR (Infoterra SA5)

+ Intespace

Astrium Partnership

Equatirial Svstemas (Brazil) 42%

SYMERTCH J-% weith RMIKP

Thales Alenia Space

Alcatel + Alenia

+ Thales

TAS Partnership

Vertical Horizontal
Company moves integration |integration
OHB
+ Etta (F) 8
+ MT Aerozpace
+ Luxspace <>
+ Kayser Threds <>
ST REemiee T e
CHinetic)
+ Yerhaert 8
Alter (Tecnologica + 1G5 + Hirel)
SciSys
+ WS <>
Ruaq
+ HTS &
+ hlecanex <>
4 SAAT Spies & Blstian Berdspare O TG
| Ziderlikan Speped DD R e
Finmeccanica
+ Datamat <>
+ Selex 8
+ Weds Yega
+ Anite <>

+ MLrensis

<o

11 2008/09 evolution
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Overall 45 ownership changes from 2007 to 2009




—
_—

Europe :

INncreased concentration of space actors in s a
P {esa

Other Public
(European) Other Public
(European)
-

Space turnover

fraction according

to investor type

(1999-2001 and

Othors _ 2003-2007 Sther
(Non-European) "\, Public averages) (Non-European) ~_Public

Others

Qhers (European)

(European) EADS

-

EADS

Finmeccanica ¥

Finmeccanica

Belong to large =77 Thales

BAE European group i
31 Alcatel Thales (TAS)

Thales

uropean Space Agency



manufacturing

Current (2008) strategic positioning and expected evolutions of
worldwide satellite manufacturers

GEO orbit
(also non-GEO capable)

Exclusively
non GEOorbits

Satellite
manufacturers
competing
domestically &
internationally

Boeing Satellite Systems (USA) |

Lockheed Martin (USA)
Space Systems/Loral (USA)
Orbital Sciences Corp. (USA)
Astrium Satellites (Europe)
Thales Alenia Space (Europe)

\

I SSTL (UK)

N\

OHB System (Germany)

Satellite
manufacturers
competing
domestically
only

32

Northrop Grumman (USA) <

NPO-PM (Russia)
RKK Energia (Russia)
Krunichev (Russia)

NPO Yuzhnoe (Ukraine)
NTSpace (Japan)
Mitsubishi Electric (Japan)
Israel Aircraft Industry (Israel)
CAST (China)

ISRO (India)

Ball Aerospace (USA)

General Dynamics/Spectrum Astro
(USA) Microsat System (USA)

Swales Aero/ATK (USA)
AeroAstro/Radyne (USA)
SpaceDev (USA)

MDA Corp. (Canada)
Polyot (Russie)
Korea Aerospace industries
INPE (Brazil)

Invap (Argentina)

Eujopean Space Agency




Important share of private R&D funding \\%esa

Excluding launchers R&D Including launchers R&D

17% 12%

35%

EESA

O National Agency

L European commission

LI System integrators

OInternal 34%
M Other/ Unknown

45%

40%

0,5%

0,4%

0,5%

R&D accounts for approximately 700 M€, 10% of the unconsolidated
European space turnover

Source: Industry (Survey 2003-07).
Assumptions regarding R&D spending have been made for several entities (mainly based on participations to ESA R&D programmes (TRP, GSTP...)
and on data from the 1999-2001 period), in particular for LSIs

33
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developments, industry own investment

focused on products

The European companies investing in product and process R&D achieve most of the
space turnover, this investment is largely internal from companies.

On the other side ESA is supporting industry by procuring innovation research

projects.
R&D investment % 40%
Turnover . 0 jnnovation
14% 0 product
O process

4% B Companies which privilege innovation R&D

B Companies which privilege Innovation and Product Improvement R&D

O Companies which privilege Product Improvement R&D

64% O Companies which privilege Process Improvement

=» ESA = Main support for innovation?

European Space Agency
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The average fraction of space turnover in

overall Europe is 22%

Evolution of space vs. non-space turnover ratios for Europe

Europe 2003-2007 7042 M€

Europe 1999-2001 7045 M€

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B  Space turnover B Non space turnover

balanced share ES A
8%

Space marginal

42%

Other market
marginal

European Space Agency

50%
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Economic benchmarks of the European g__esa
upstream space industry \\\f

Space turnover
(M€ per year current)

Profit level
(% of turnover)

Order book
(in times the annual
turnover)

Company added value*
(% of turnover)

Estimated space worker
added value**
(K€ per year per person)

36

6.806 M€
(for 94 entities, 90% of the
unconsolidated turnover)

3 %

x1.5

48 %

110-120

* (Company turnover — procurement)*100/company turnover

ek European Space Agency
(Company turnover — procurement)/staff number



Typical European balance sheet for upstream g@“@_}esa

space industry | =

Europe
(58 entities)

100% -
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -

0% -

[ Liabilities

LI Equity

5239 M Current Assets
O Fixed Assets

2541

Assets* Equity/Liabilities*

. * Estimated balance sheets for space activities end of year 2006 European Space Agency



Industrial trends observed during the
surveyed period

@-esa

Monopolistic attitudes and industrial verticalisation
Consolidation of the systems and subsystems industry

European critical dependences on parts and materials, affected
by export controls (ITAR)

Increased globalisation of space markets

Increasing number of competitors in commercial markets
Specialisation of the competitors

PPP

Standardisation of solutions and products

The European defence industry is taking increased interest in
space, targeting end to end governmental services

Take-over by US capital of some European components firms
(not a space specific problem, but may affect space activities

European Spacé Agency
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Main conclusions

The European space industry is very active in accessible
commercial markets: it is competitive and holds a few strong
market positions.

European firms are competitive system integrators.

Independent equipment suppliers have iIncreased
significantly their exports (as reaction to the systems
iIntegrators verticalization and non-European purchases)

Unique low-tiers capacities may be an important risk factor
for European competitiveness

The industrial base providing components and materials is
fragile
Significant progress towards commoditisation of spacecraft
design

The space industry achieves low profitability.

European Space Agency
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SWOT for the support services domain

~ Strengths

’ Threats

NS

~%0| - Body shoppingﬁ approach

K,
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4 Strengths

4 N

Weaknesses

e Coverage of all domains: TC, Nav, Science,
UG, Optical, Radar and microwave

e Europe has a significant share of commercial
TC market

e Actors present in commercial TC P/L are
present in radar/ microwave and in military
P/L: synergies

e New EO export government demands for
optical (established) or radar (developing)

e ISL niche to develop

« Constellation activities may strengthen few
players (mass production)

Opportunities

K 41

e Performances of key technologies make the

P/L performances;
Some critical advanced/high performance

technologies are not readily available in Europe:
shottky devices, sub-millimetre local oscillators, solid state laser
source, large detector arrays from X to IR, optical clock for science,
nav, EO, MMIC, GaN for UHF, SSPA, low noise amplifier, ASICs

e A limited R/D capacity at a moment,
dispersion of TC P/L commercial applications

requires new developments, and ITAR-free
\developments are needed to export /

/

» Issues wrt maintenance of the range of
system competencies spread out through
Europe today

e (e.g. optical domain) on different sites (gaps
between project developments)

e On commercial (e.g. Earth Observation
export) markets, new comers (China, India,
Russia...) and €/$ ratio

Threats

A




P

Strengths

N

Weaknesses

» World-leading suppliers with capacity for
recurrent production (star trackers, wheels...)

= Balanced footprint in Europe covering all the
AOCS/GNC alternative solutions

= Synergies and non-dependence on space for
many suppliers

e Actors in all along the product life cycle

= Europe is independent (Europe masters core
technologies)

{Spread system capabilities

P

Opportunities

L
~

Continued access to a export markets, due to
strong positions and helped by ITAR (star
trackers, sun sensors, wheels...)

e Standard use of star trackers on GEO telecom
satellites

e Lead technological breakthrough (ex. MEMS,
formation flying...)

N

4

e Euro/$ exchange rate

= Weak profitability (due to several factors:
production level, price pressure)

e Low entry barrier & market volume for certain
sensors

 Georeturn limits access of leading suppliers to
ESA markets

= Dependence on single sources for products

components that may become key for
kcompetitiveness (ex. Inertia wheels, APS) /

. R

Threats

Strong competitors in the US due to heritage and
volume (if ITAR is relaxed)

« Loss of competitiveness due to breakthrough
outside of Europe (ex. MEMS)

e Competition from low cost countries

e
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