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BACKGROUND
(ilohal demand for geo-information is incrl'asing hut to date
grm1th h;h been s\m1 with onl. limiu-d a1ailahilit1 of sen ices
from pr« operational space and airborne 111is,io11'. !letter lN'

of l'\isting 1\·sm11u·s and infrastructure and th« introduction of
m·11products and sl'nices 11ill help to dell· lop the market hut
real demand 11ill gnrn onl, 11hen a global space based
oprratiunal stT1icc is available. lnbs l.urop« acts quirkl, thl'
opportunity to he a major player in this global market mav well
ill' lost to overseas competition. partirularf in the l S. It is the
ohjl'ctill' of the ERSIS concept to dcmonstr.uc that the lll'l'ds of
both stratl'gic and commercial cu-romcr. ctn lw satisfil'd and
that l'ach pla1 a part in l'Stahlishing a long term and Sl'if­
sustaining gt·o-information service.

A COMMON EUROPEANGOAL
Th« SUlTL'Ssfullaunch and commerrial I sricntifir exploitation
of Sl'll'ral l.uropean Earth observation satl'ilitt·s within the past
I 'i wars has gill'll Europe a unique and cxtrcmcl. strong
position in the field of satellite based remote Sl'nsing. Basl'd 011
this lwritagl'. Europe has the capahilit1 to implement both
span· and Sl'nicl' sl'gnwnts. and to develop co111111t·1Tial
acti1 itit·s based 011gl'o-inlormation.

Ih« ddinition of a European end to end information Sl'nicl'
Clllll'l'pl will help to ldcnufv a 11a1 forward in terms of
harmonisation of European sen icl' initiatives currentlv
planned or undcrwav It 11i\I also assist l:S\ to idcntifv the
tkwlopnwnt to he undertaken in the framl' of thl' Earth \\atch
component of the Living Planet Progra111111t·to bring European
industr, into the best position to enter the cnnunercial Earth
Ohsl'n at ion market.

THE ERSIS STUDY
rill' I:INS (European Remote '.'il'llsing lnform.uion '.'il'nicl'J
stuth. initiated hy E'.'i.\in \Lt1 I l)l)l). rl'prl'Sl'lllS the first stl'p in
achil'ling a harmonised European approach to the
t·stah\ish111l'lll of co-ordinated. and ultimatel. self sustainahle.
l'lld to end information services to capture and develop th«
growing gl'o-information market.

rill' ohil'ctill' of the stud1 is the definuion of an end to end
inlonu.uiun '.'il'n ice rn1Kept. a11s11tTing 1m·st·111and l'l11l'!'ging
user operational nl'l'ds as justilkd \11 111arkl't anailsl'S. The
principal output of thl' 12 month stud1 is an implementation
plan dt·111onstrating the validir, of th« conccpr. including: a
deplovmen; plan. an associatnl husint·ss c1st·. and a funding
scl'nario ill institutional and priv.uc investors. The studvwas
broken down into ::;majnr 11ork packagl's as shown below :

Market & Services
Analysis

Mission. Products
& Service Requirements

Overall System Concept
Definition

Segments Cbo.octcrisotion
& Costs

Implementation
& Financial Engineering

rill' ER'.'il'.'istud1 has been undcnakcn \11 a consoruum of the S. .
m.uor spal'l' companies in I.urop« I \\t-nia ~pazio .. vlcatel
Span· lndustric«, Dornier Satdlitt·11s1,tt·111. \latra Marconi
Spacl' l·rancl' and \latra \larrnni Span· l Kl supported Ill
d1111n-trcam value adding industrv

ALEN IA DSS MMS-F ASP\ MMS-UK
SPAZIO
Deployment, Market System Concept Segment

Business Analysis Require Architect Definition,
Case men ts Costs

Company Notion Com pony Notion

ARCS A 14 ISTAR
TRASYS B l 5 Enso Forest FIN
VITO B 16 Novostoy FIN

4 Atlantis CND 17 Plcw.etek
Scientific loho

Explorer CND 18 EURIMAGE
Consulting 19 TSS N

6 SAR Corp CND 20 ARGOSS NL
7 Kompsox D 21 SSC s
8 GAF D 22 ESYS UK
9 INDRA E 23 NPA UK
10 MSI F 24 NRSC UK
11 IGN F 25 EOS UK
12 SCOT F 26 sos UK
13 SPOT F 27 MRC UK

IMAGE

llole 011. MIAS Fond MMI UK have recently been merged into ASTRIUM



MARKET ANALYSIS
The ERSISmarket analysis has brought together the combined
expertise of mam of the leading European and Canadian
service providers in agriculture, forestry, cartography. risk
management. environment, geology, security. utilities I
planning. telecommunications, and marine I coastal
applications. to determine the products and services to satisfv
the current and future needs of European strategic and global
commercial customers.

ERSIS ACCESSIBLEMARKET
The potential addressable market for EO services is estimated
to be 18-±0}!ElR. growing to 7000 MEURin 2015.
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The accessible market has been evaluated at 300 MElR for the
vear 2000. taking into account factors such as competition
from non-space sources and customer uptake. increasing to
roughly 1900 ,\IElR in 2015 with an average annual growth
rate of 5 - 10 per annum. Amajor pre-requisite for capturing
new markets is the provision of products and services based
on data of 'new quality' (e.g. high resolution S.-\R.
superspectral). Market growth is dominated by agriculture.
accounting for up to 30% of the EO accessible market. related
to the emergence of precision farming activities.
These market figures have been validated using recent market
studies from Frost-Sullivan, KPMG and Merill-Lvnch.
Comparison with these studies reveals that the ERSIS
assessment of the EO addressable market is slightly low er and
reflects a conservative approach.
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PUBLIC I PRIVATEMARKETSHARE
Market growth is driven by the demand from the private
sector. private I commercial customers will account for almost
60% in 2015. Public customers will remain major users of EO
derived products and services but their market share will
decline from an estimated 70% in 2000 to -±0%in 2015.

2500

2015
II Private

2000 - CJPublic (civil / dual use)

1500 .L.-·

cc::i
~ I 000 ..- ------

500

2000 20152005 2010

Years

CONTINENTAL DISTRIBUTION OF
MARKETS
The key regions for market development are Europe and
\orth America. which will account for more than 60% of the
global EO accessible market in 2015.
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ERSIS PRODUCTS
Sustainable market gr(rnth can 011!1 h« achie1 ed 111sales of
intermediate and final Information products and not by sail's of
raw and basic data. By 20 I 0. final information products will
account for more than )O",, of the EO acrcssihl« market.
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BETTERQUALITY DATA
These 11e11information products will require hcucr qualitv EO
data than is presently available. i.e. ·

higher resolution (optical & radar).
enhanced spectral capabilities.
multi-frequency + multi-polarisation radar.
adequate coverage I uvailabilit, for operational services.

TOP 20 PRODUCTS
Careful evaluation of customer needs has lead to the selection
of 20 products to form the core of the customer offer :

r~lll I basic products: Im S \R \band. l m optical PA\.
IOm superspectral. )m multi spectral. Sm S.\H L band.
intermediate products l.and cover /use. DEM.
orthoimages (scale 1:10.000 - 1:2).000).
final products crop hiophvsical parameters.
homogeneitvz variabilityz vigour, nitrogen applications.
crop damage assessment (agriculture). forest type
regional. forest access. forest biomass. risk assessment
and damage for floods. fire. etc .. oil spill maps and
space maps.

KEY SERVICE REQUIREMENTS
Customer servic« requirements must be satisfied as 11ell as
product needs if the target market volumes are to he achieved.
Ke1 ser1ice features will be a high level of customer support
including:

proximity to the customer. both in geographic and
thematic terms. through partnerships with established
market owners,
guaranteed service & product availahilitv and continuity,
customer product certification and standards.
confidentiality (commercial and securitv).
maintenance of products and Sl'nices in line with
changing customer needs.

ENVIRONMENT, SECURITY AND
DUAL USE
EHSIS product and service profiles hail' been designed to
cover most of the potential needs of the European
Commissionx initiative on global monitoring for environment
and Sl'curit1 ((;\JES). Furthermore. dual use for defence is
inherent to the EHSIS concept. confidenriuliu can he provided
as required (;eneral interest in various products has been
expressed 111 several national defence bodies but. in the
ahsencl' of specific requirements. the market assessment
relll'cts 011!1a small market share for defence. llcme1er, the
proposed EHSIS dual use capabilities. in terms of products and
senices. will satisl\ a significant proportion of European
strategic information needs for defence and represent an
opportnnitv for gl'nl'rating additional market and revenues.

THREATS AND OPPORTUNITIES
The rohusuu-ss of a111market analvsis is ulnrn.ucl. tested In. . . .
ho« it stands up to changl's in the husmcss environment.
Factors 11hich might reduce the predicted market 1olume
include:

m.uurir, of products.
111issingthe opportunity of being "first to market" due to
major EO programme delavs.
increased levels of l S competition.
highl'r cost cfficiencv of competing tl'chnologies (e.g.
ground based sensors).

\lajor market opportunities 11hich might arise an· :

global monitoring for environment and securit,
( (;\11:SJ.
securit. and defence (currcntlv assl'SSl'd at IO% of
accessible market in 2015).
Ill'll markets (e.g. multimedia).

The EHSIS team an· confident that the opportunitirs outweigh
the th re ats.



GENERAL APPROACH
Improvement of existing products and services will not satisf
the projected market needs. fully 80 % of the potential market
identified by ERSIS is reliant on new products calling for the
development of ne\\ space and service segments.

PRIORITY APPLICATIONS & PRODUCTS
The potential market for EO services is broad and it is not
sensible to attempt to address all sectors with equal priority as
this would not provide the best return on development costs.
Therefore. the first step is to prioritise the applications to he
targeted and the products to be developed. to provide the
appropriate balance of services to satisf the needs of both
public and private sector users and provide an adequate return
on investment.

This has resulted in priority being placed on applications with
high commercial value (agriculture - precision farming and
forestrv). on applications with high strategic and public value
(defence. risk management. environment) and on applications
with mature markets ( cartographv telecommunications).
.Applications and products have been excluded that have
modest commercial value or no significant public value and
either require specific space hardware or product
developments. e.g. geolog\ and marine products that require
specific hypcrspectral and ocean colour sensors. In addition.
the environment application field is very broad. and onlv those
products for which the data requirements can be fulfilled 11\

sensors common to several other applications haw been
addressed.

NEW OBSERVATION CAPABILITIES
.\ot only are new products required but availabilitv and
coverage need to he improved beyond that presently availahlc.
Observation requirements have been synthesised in -1

homogeneous classes characterised by the combination of
service related requirements, revisit and coverage. and
product related requirements, namely
the resolution and the sensors needed.
..\s can be seen from the table below. a
particular application is generally
characterised hv se\ era! classes of EO

L band S..\R for forest biomass). The second class is
distinguished from the first hr larger area CO\ erage and lo\1er
resolution requirements. \\ hereas both sets of requirements
could potentialh be served hr a single X band S..\R srnsor tvpe.
different resolution optical sensors would be needed. The third
class is characterised by the urgency with which data must he
acquired from request (e.g. damage maps). Several SAR
sensors would he required to guarantee timel, data availabilit,
whereas optical sensors can be employed when available.
Finallv the fourth class is characterised bv weeklv revisit of. . .
mam small and scattered areas that demand a wide math
(wide cm erage) and products with high information content
(e.g. biophysical information for precision farming l. Ior v,hi ch
superspectral. S..\R X and L sensors are complementan.

Recent European research has shown that the spectral
reflectance properties of vegetation can be reliabh used to
obtain biophysical information (leaf area index. chloropln II
content) which is useful in mam agricultural applications and
especially crop management. The characteristics of the
vegetation spectrum (chlorophyll absorption hands. red edge
and near infrared plateau) are such that the optimum can be
obtained by observation in I0 to 12 hands in the visible and
near infrared. \o advantage is gained from additional hands.

For S..\R band. although X and C hare similar thematic
performance (cartography marine applications. vegetation). X
band is preferred for several reasons. Firstly. the high
resolution required by many applications is easier to
implement at X hand. In addition, observation in conjunction
with I. band is planned for several applications (those related
to land corer and vegetation monitoring in particular) and
there is a larger difference of wavelengths between X and I.
than between C and L hands. improving the information
obtained .

L band is preferred to C hand for vegetation monitoring
because its longer wavelength provides better performance for
vegetation monitoring and for interferometric applications.

na.... Coverage & Revisit

data requirements.

The first two classes of requirements
are characterised by a high spatial
resolution hut low revisit (a Year or
less l. The majority of products
corresponding to these classes can be
generated using multispectral and SAR
data. The sensor data mm either be

content

Small areas
Yearly

Resolution I Sensors

lm I PAN+ SAR
Multispectral x

2.5 - 10 m I PAN + SAR
Multispectral x IL

1to50 m SAR
x /l

10 · 20 m Super- SAR
spectral XI L

2 ISmall ta large areas
Yearly

3 ISmall areas
Short time notice
Frequence revis it (Daily)

A Agriculture, C : Cartagraphy, 0 : Defence, F · Farestry, T : Telecommunicotians, ; R : Risks, E : Environment

4 I Many small areas
Weekly
High information

combined (e.g. for detailed land
corer) or used independently in which case the data from one
sensor type may he preferred (e.g. optical for urban DEM.



SENSOR SELECTION
Five tvpes of sensors have been identified to fulfil the complete
set of priority application requirements.

l m optical l satellite
2.5 m optical l or 2 satellite
Superspectral 2 satellites
X band l to 4 satellites
l band l satellite

vdditional sensors (e.g. moderate and lov, resolution. hvper­
spectral) arc also nccessarv as prirnar, or secondan data. to
generate some ERSIS products. First generation sensors are
currentlv being flown in Europe (e.g. \egetation, MERIS). The
development of future sensors of this type. with a limited
direct market, is considered to be bevond the scope of the
commercial approach of ERSIS..wailabilnv of these sensors is
expected to be provided in parallel to ERSIS.

European development of all 5 sensors types has been
haselined, despite several alternative sources of European I m
optical data existing in the LS This to support not 01111

European strategic but also economic independence. The 2.5-
:; m optical data market. in which Europe is the lead supplier,
is significant for coverage of large regions and continuity of
service must be ensured hevond Spot 5. :Vlarket analvses
suggest that this could be provided bv a constellation of two
small satellites.

Superspectral data is the ke1 to the largest identified market
sector. precision agriculture, and has potential strategic valuee
for monitoring crops outside Europe.

Two superspectral satellites are required to ensure a I0 clay
revisit demanded by agriculture information products.

X band SAR data is of commercial and public interest for
Europe and is key to accessing a wide market spanning many
applications. Europe has the potential be first to market,
11hereas similar projects are still pending in the LS\.

Constellation size is driven b1 the risk management and
securitv applications revisit requirement .

Number of Mean
X-band SAR Revisit
2 Satellites 13 to 24 h
3 Satellites 9 to 16 h
4 Satellites 6 to 12 h

L hand srn represents a similar opportunitv: it is kev to
accessing a wide. multi-applications market. has no real
competuors outside Europe and can be used in conjunction
with X hand to provide quasi simultaneous observations. A
singll' I. band satellite is sufficient for the market and for
ensuring the I0 dav revisit called for hv most applications.

PRODUCT DEVELOPMENT
.vmaior factor in creating and capturing the market is product
development. \ot only do ne11 products need to be developed
hut e\isting ones must be improved. Product improvement
includes standardisation and certification of the generation
process. as 11ell as greater automation of processes to reduce
costs. Confidence in the feasihilit1 of the majoritv of nm
products considered in the ERSIS analvsis is based on R & D
that has been conducted in Europe mer the past few years
llowc. er. a significant amount of R&D remains to be
undertaken as well as in the operationalisation of the product
generation chains.



ERSIS CONCEPT EUROPEAN CORE SERVICES

CONCEPT
ERSIS Space
Segment ••••

... Others

••••
Satellites
nan ERSIS

The ERSIScore service component (ECS) of the concept is
further divided into a centralised ECScomponent (ECS/C)and
one or several regional (decentralised) ECS components
(ECS/R).

T Raw / basic data T

end- users

Strategic management and some selected engineering
functions are centralised (ECS/C) to ensure efficient use of
resources and global coherence of sen ices. The ECS/C
functions include: observation scheduling and requests to
other non ERSIS satellites. data reception and calibration.
maintenance of product standards and quality assurance.
Routine and decentralised operational functions such as
marketing and sales, regional direct data reception.
production and archiving of basic and intermediate products
are distributed regionally (ECS/H) to be close to the
customers. The ERSISarchitecture concept has been designed
to offer full dual-use capability in terms of confidentialirv
security. observation scheduling and satellite control priorities

ERSIS Core Services

interm. products

Application Services Network

Applic. l Applic.2

final products

The ERSIS concept is modular and distributed, enabling a management.
gradual deployment in response to market demands. The
services implementation reflects a separation between
generic/core and application specific services.
Generic (basic and intermediate) products can be
used by several applications and potentialh can be
mass produced. The generic or ERSIS Core
Service (ECS) concept provides an opportunity to
achieve product standardisation, reduce the costs
of production and R&D and offer an improved
sen ice to customers through economies of scale.

ERSISCore Services
(Central functions)

O central management
0 business development
O engineering support
o satellites observation scheduling
0 shared data reception ')

In contrast. application specific services must
respond to the specific needs of customers. Final
products require specific processing algorithms.
and data integration. The customer interface must
be appropriate to the application and products
provided and offer adequate availability of service.
Applications will benefit from a federation of
service providers in order to co-ordinate product development
and service provision per application field. A coordinated set
of service providers 11·i11form a value added Application
Services Xerwork (-\S\).

ERSISCore Services (regional functions)
O sales & marketing
o customer service (incl. web)
o direct data reception
O basic & intermediate products

generation (e.g. up to -L2)

ECS / R
(North-Am)

ECS R
i !

Applications
Service Network

~-----~ ( end customers )
( end customers )

( end customers )



APPLICATION SERVICES NETWORK

CONCEPT
The ,\S\ comprises a network of application specific service
providers. These value-added service providers manufacture
and deliver final information products to their customers
(intermediate or end-users) using generic basic or
intermediate products produced b1 the ECS.

Partnerships with l'\isting sen ice providers will bring together
kc1 expertise in many fields: distribution. marketing, sales.
final products and services. and R&D. The development of
rw11 market segments. such as risks and environmental
monitoring or agriculture. will involve establishing a range of
partnerships from the involvement of existing service providers
to the creation of 11e11and global service structures.

Three application fields - agriculture. forestn and risks - are
considered of such significant commercial or strategic value
that concepts for potential .\S\s have been devcloppcd.

The following illustrations show 111o examples of suitable
future .\S\ architectures for agriculture and risk applications.

Observation
dote: orders

Bos:c
products

ERSISCore Services [ECS)
Agriculture

ASN
Agriculture Service Company

AgCo

Direct
SalesCo-operatives Input Suppliers

Farmers Commodities / Governments / Crop Insurance

Each architecture is application specific. For agriculture. the
need to access a very large number of Precision Agriculture
customers efficiently implies a concentration of marketing and
technical effort for economics of scale and the use of the
existing agri-product distribution network .

Other architecture drivers namel, efficienc1 of production.
consistcno and standardisation of products: the need to
de1elop a consolidated application specific know ledge base:
and the need for fast deliver, and dissemination of products
are shared with the risks .\S\. \\hereas the agriculture AS\ is
designed to serve an essentiall. commercial market. the risks
.\S\ is aimed at strategic/public service users.

SPACE SEGMENT CONCEPT
1:0 data will be provided hv both a dedicated rnSIS Space
Segment (ESS) and other independent satellites. preferably
deplored in close co-ordination with ERSIS satellites. to ensure
a coherent space segment.

The full, deploved ERSIS Space segment consists of a
dedicated constellation of five complemcntar, t1pes of sensors
each serving se1era! applications. launched according to
market need. Development costs will be significantly less than
for current programs. The satellites will be compatible with
small launchers. (e.g. Eurokot .. vthcna- ~. Sm uz ST, Delta-z).
Earll and lm1 risk, deployment will lw possible as the satellites
arc based on mature technologies currt-ntl. available in
Europe. The baseline configuration of ERSIS space segment
includes l) satellites as illustrated. The ESS also includes the
associated ground facilities (TT&C and control centres)
nccessar, to operate all EHSIS satellites.

ERSIS sotellith

~
~

opt
Im

SAR L

TC
TM

X-6ond Rx stotroo
(cg

4t
Reqiono]

X-6and Rx stotionjs)
TIC stations S-band

(main/ polar+ back-up/ high latitude)

SatellitesControl
(SCC; main +back-up) Centre

ERSISCore Services (ECS)

RiskManagement
Application Services Network

European Risks
Co-ordinationUnit

Civil Protections

Environmental
Engineering Co

Governmental, Regional, Local
Authorities & Agencies

(Public Services)

Private Sector
(Insurance Co.)

Core

ECS C

Core



5 IMPLEMENTATION

ERSIS IMPLEMENTATION OBJECTIVES
An implementation strategy has been conceived that responds
effectively to the main issues identified by the ERSIS stud, .. .\
progressive implementation is proposed that will :

initiate harmonisation of the various European players
in EO.
adopt a first-to-market approach to the implementation
and deployment of space infrastructure.
prepare the market and suppliers for the deployment of
new EO satellites bv providing a set of initial gee-spatial
information services.
minimise the development costs for ERSIS by
incremental development of the service segment, both at
ECSand ..\S\ level. via reuse of existing infrastructures.
harmonisation of players, services, technologies, etc,
base initial services on the integrated use of existing EO
data sources.
develop new integrated, innovative, standardised and
coherent services, sustained by attractive pricing.

ERSIS IMPLEMENTATION AND
OPERATION PHASES
Hoth the implementation and operation of ERSIS have been
conceived to ensure the early availability of integrated EO
services, in parallel with the modular development of new
space and ground segment elements. These sen-ices will he
improved and added to as new elements and functionality are
introduced. Implementation of the ERSISsystem can be divided
into three main stages :

Phase 1 (2001 to 2004) : the goal of Phase I is the
early establishment and provision of integrated,
innovative, and value added services and products to the
EOcommunity based on existing satellites. These services
will be built from the existing entities (data distributors,
\AO's) as reflected in the next figure. It is envisaged that
a number of ASNs would develop in parallel, each
focusing on different market opportunities.

D
ERSISCore Services •

0 Central functions (ECS I C)
0 Regional functions

(ECS IR - Europe)

0

Phase 2 (2004 to 2008) : the main objective for
Phase 2 is the full scale deployment and operation of the
ERSISsystem. This is achieved through the incremental
deployment of the ERSISspace segment elements. the
development of new information services from these
new space assets and the penetration of non-European
markets.

~ ERSISCore
Services / Central

••ERSISCore Services
/ Regional - Europe

North-Am,.

Phase 3 (2008 onward) : the goal of Phase 5 is
that ERSIS reaches self-sustainability by continued
evolution of the user service segment and increasing
development of new emerging markets after 2008.



ERSIS IMPLEMENTATION AND

OPERATION SCHEDULE
The preceding strategv results in an overall schedule for ERSIS.
covering both the implementation and operations as
summarised below:

ERSIS will be initially deplovcd in Europe. and will he full,
operational in terms of space and ground elements deployed
and sen ices provided. The modular architecture of the EINS
concept 11ill support market penetration. permitting its
progressi11· deployment hevond Europe (LS:\. \sia. etc ... ) thus
enabling access to the global market.

200C 2010

ERSISService Segment

ERSISSpace Segment
l st Constellation

2nd Constellation
Jr-c! Constellation

ERSISCore Services
Phase
Phase 2
Phase 3

ERSIS ASN

Rd & Aqncultore ASN f-----+------l
OtherASNs

ERSIS SPACE SEGMENT
DEPLOYMENT
It is intended that the X band S.\R will be the first satellite to be
launched. in early 200"1. to be first to market with this data.
Launch of an L band SAR is proposed for late 200"! as ma111
products require complcmcntar, X and L band data and there
is also no a1ailable source of suitable L band data. The launch
is delaved with respect to the X band to take account of the
longer development time required .

.\ I m optical satellite will pro. idc Europe with an autonomous
source of high resolution data. Therefore. an early launch date
of 200) is proposed. Prior to this. development of the market
and applications will be initiated in association with a l S hi­
resolution data provider. The launch of the first optical 2 to :\
m satellite is less critical because of the availabilit, of SPOT 5
and is nominallv scheduled for 2006. \!though it would be
possible to achieve an earlier date. launch of the super-spectral
satellite is set for 2005 as the market needs to mature using
precursor airborne services.

Deplovrnent of additional satellites 111a1be driven by either
market volume or revisit I access time requirements. The
coverage of a single satellite is limited bv its swath width and
agilitv. The optical satellites are ver, agile. providing along
track stereo capabilitv, and wide area coverage using
mosaicing.

2015

However, it is anticipated that a second 2-to-:\ m optical
satellite will he required shortly after launch of the first. i.e,
also in 200(1. to satist\ market demand .. vdditional super­
spectral and X-S.\R satellites are required to meet revisit I
access requirements.

\ second super-spectral satellite is necessan to ensure the
weeklv revisi: required hv operational senices. in particular
for the precision agriculture market. Therefore. a second
satellite should lw launched shortl. after the first one. in 2005.
.\ constellation of three X band S.\R satellites is nccessar, to
achieve the one da1 revisit, or less. required bv risks
management and sccuritv applications. Therefore. it is
important that the three satellites are dcploved within one vear.

These considerations, have led to the following baseline
schedule for the ERSIS Space Segment deplo, mcnt :

2003 2004 2005 2006
Optical VHR (l m) l
Optical HR (2,Sm) l(+ l)
Superspectral l+l
SARX (lm) l l+l
SAR L l

The space segment dcplovment schedule is highl. market
oriented and will he subject to revision and optimisation, to
take account of the evolving EO market conditions.
programmatic constraints, and funding capahilitv



ASSUMPTIONS AND

(ONSIDE RATIONS
The attractiveness of the ERSISventure to potential investors is
related to the revenues derived from the sale of
products/services versus expenses. Revenues will be
increasingly capable of covering and sustaining all operating
expenses and. in the longer term, some of the expenses related
to renewal of the satellite constellation.

Million Euro

Operating Expenses
(growing at 15% p.o.]

2001 2005 2010 2015

Two distinct business periods have been identified. related to
the implementation and operations phases as follows :

1st business period (2000 - 2010) ; the first five
years investment will finance the early establishment of
information services (generic and application specific
services and associated R&D) based on the exploitation
of existing space (and airborne) assets and, in parallel.
finance the deployment of the first constellation. The
investment will be considered in two 5 years slices. In
the first, investment will be used to establish a profitable
business and build investor confidence before the
launch of the first ERSISsatellites. The second period of
investment will finance the second constellation whilst
the revenues will reflect the benefits of the first,
2nd business period (2011 - 2015) ; the business
derived from the second constellation investments in
2005-2010 and including assumptions on the vears
following 2015.

INVESTMENT
Public funding is a pre-requisite for establishing the business
given the level of investment required. and the nature of the
initial market (public service oriented). The relative
importance of public funding will decline as markets develop
and the business becomes self sustainable - benefiting from
more market oriented space assets and integration within the
mainstream information business sector.

BUSINESS ATTRACTIVENESS
The attractiveness of the ERSISventure has been evaluated
through the determination of the Internal Rate of Return (IRR)
for the two business periods identified - 2000 to 2010 and
2011 to 2015. The choice of these two periods has been
governed by the nature of the investments required and the
envisaged status of the market. There will be relatively higher
risk in the early stages of the business as it is established and
it is subject to major development costs. Once the business has
been fully established and the market is more developed, the
financial results are likely to appear much more satisfactorv
The IRRs for the two periods are as follows :

1st business period, 2000-2010 : IRR = 7%
Public funding accounts for 86% of total investments.
2nd business period, 2011 onwards
IRR= 25% : Public funding accounts for 34% of total
investments between 2011-2015.

After 2015, no public funding is anticipated.
The anticipated profile of public and private funding for the
business is shown hereafter together with the financial
breakdown for the two business periods.



Recenues
Expenses
Related inrestments
of ubicb :

Publicfunding
Son public funding

2.5-i3 ileuro
1.919 iteuro
1.716 iteuro

l.-i-i2 sleuro 86%
27-i sleuro l4'X,

FINANCIAL SUMMARY IST BUSINESS PERIOD

Period 2011-2015
Revenues
Expenses
Related Inrestments
ofubicb :

PublicJimding
Sonpublic funding

After 2015 (third satellite fleet)
Retenues
Expenses
Related Intestments
ofuhicb :

Publicfunding
von public funding

Total Investments Profile 2011-011
Related Inrestments
ofubicb :

Public funding
von public funding

Amount
1.622 sleuro
1.860 Ileum
976.lleuro

657 .1/e11m
319 iteun:

Amount
.\'of determ ined
\of determined

976 slenro

- sleuro
976.lleuro

Amount
1.952 steuro

657.lleuro 3-i'Yo
1.295sleuro 66%

FINANCIAL SUMMARY 2ND BUSINESS PERIOD

2000/2010 2011 /2015

Private
100?;

otter 2015

PROFILE OF I!VVESTMENTS

The ressultant cash flow profile is shown in the following
picture.

20C

2005

The suggested contribution of the private sector includes
participation in infrastructure investcment as well as total
funding of operations. The low level IRR achieved after IO
vears reflects the strong interest of industrx in the propossed
plan. It sho« s that Industrv with the expected backing of
public authorities. is confident in the longer term plan.

PUBLIC AND PRIVATE PARTNERSHIP
The Public and Private Partnership (PPP) is a 1w11 concept in
government finance. \!though some ES.\ vlcmbcr States hare
experience of its application. few hare practical use in its
application to space projects. Man, of the issues that will need
to be addressed will be institutional. rather than financial or
technical.

Given the level of financial analvsis that has been undertaken
at this stage of the concept definition. it has not been possible
to initiate discussions with specific potential stakeholders to
develop a scheme for a PPP Hov,e1er. it is likel, that PPP (or
some derivative of it) could unlock new sources of finance for
ERSIS to supplement the more conventional financing
provided to date for EOhr space agencies (IS\ and national).



The ERSIS concept is proposed for consideration within the
European Space Strategv Throughout the studv the team has
expressed the strong need to federate the European satellite
service providers to initiate European Core Services (ECSJ.
"\\orking rules" for setting up these Core Services will need to
be elaborated betw een industry, agencies and EC within the
next few months.

At the same time research, product development. market
development must be focused to the goals of the proposed
ERSIS services in order to allow the provision of mass products
to the customer base. For this purpose, initial services and \S\
development should be established where possible to extend
the market demand where customers are available and to
create the market pull for those products and services which
are not yet mature. This aim can only be reached by federating
and strengthening the downstream sector towards specialised
and complementary application services.

\lore fundamentally. the next steps are driven hr the following
questions :

is a PPP approach applicable to ERSIS in Its entirerv to
some of the proposed missions or to only parts of the
service business envisaged /
who might fund the various elements and what returns
'' ould they seek '!
what institutional structure (existing or to be created) is
needed to allow PPP to proceed 1

which relationships need to be established with the
already existing European ValueAdded Companies 1

what data policy should be adopted. in particular with
the public sector financing a significant part of the PPP 1
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