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Foreword
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El ObBee&kowska

European Commissioner
for Internal Market, Industry,
Entrepreneurship and SMEs

If we are to respondto the challengesof sustainableconsumptionof natural resourcesguarantee
safety and security,and understandthe causesand consequencesf climate change,we needto
better knowthe state and health of the environment

The Copernicugprogrammeis a cornerstoneof the EuropeanS | g reffoBsqto monitor the Earth
and its diverse ecosystemswhilst ensuringthat we are preparedand protectedin the face of a
natural or man-made disaster But Copernicusan also drive economicgrowth, becauseit can act
as a data sourcefor applicationsand services |t is a symbol of Europeanstrategic cooperationin
spaceresearchand industrialdevelopment

Theimagesand data from a constellationof satellites and in-situ componentsare usedby a wide
range of economicsectorswith applicationsin precisionfarming, civil protectionand insurance ol
& gas exploration meteorologyor urbanmonitoring,to name just a few. Salesof data, value added
servicesand applicationsrelatedto EarthObservationare undergoinga remarkablegrowth with an
averageannualrate of more than 13%. Thecloselink betweensatellite imagesand the wider geo-
information productssectorreinforcesthe strength of these downstreammarkets Theincreasingly
centralrole of Big Datais leadingto the downstreamdevelopmenbf commercialactivities

After consultationwith a wide range of stakeholders,8 selected economicsectors have been
assessedfor the currentand future impact of Copernicusn their businessesAfter only a yearin
operationof the first Sentinelsatellite, Copernicusntermediateand end users are already seeing
economigsocial,environmentaland strategicbenefitsto their activity. All expectthis to continuein
the years to come As announcedin the Space Strategy for Europe,over the coming years the
Commissionwill set the conditionsto build on these encouragingresults by ensuringthe continuity
of the Copernicuprogramme givingaccessto spacedata and continuingto foster innovationin the
downstreamsector

Weare on the roadto makingCopernicus great Europearsuccess!
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Earth Observation stakeholders consulted (interviews performed during the first semester of 2016)
INSTITUTIONAL STAKEHOLDERS s LARGE COMPANIES
A Aerospace Valley A Group on Earth Observations A Airbus Defence and Space A GAF
A Big Data Value Association (GEO) A Amazon Web Services (AWS) A  Google

(BDVA) A Hespul : A Atos A Groupama
A Centre National d'Etudes A Icube : A Axa A Hatfield Consultants

Spatiales (CNES) A Institut Frangais de Recherche A GCore A Orange
A DaithiJ %H p nMarinp pour I'Exploitation de la Mer A Collecte Localisation Satellites A  Planet Labs

Research Station (DOMMRC) (IFREMER) H (CLS) A RHEA Group
A Deutscheszentrumfiir Luft- A Institut National de A CS Communication & SystémesA  RPS Energy

und Raumfahrt(DLR) I'Environnement Industriel et A Deltares A SwissRe
A DTU Wind Energy des Risques (INERIS) A DigitalGlobe A WilisRe
A ESA A International Space University A ElecnorDeimos
A EUJapan Centre for Industrial (ISU) 1 4 2 A ESRI

Cooperation A Joint Research Centre (JRC)

A Eurisy A Landsat program . .
A European Association of A Marine Institute persons interviewed

Remote Sensing Companies A MESA SADC

(EARSC) A Netherlands Space Office (NSO
A European Centre for Me?ium A Office National desForéts

Range Weather Forecasts (ONF)

(ECMWF) A Plymouth Marine Laboratory
A European Environment Agency (PLM) 94

(EEA) A Satellite Applications Catapult
A Finnish Meteorological Institute A Umweltbundesamt ; it

(FMI) A University of Maryland different entities
A Foundation for Research and A University of the West of

Technology Hellas England- Bristol
A French ministry of Ecology, A USGeologicalSurvey (USGS)

Sustainable Development and A VTT Technical Re 1 4

Energy A Astrosat A Oasis Loss Modelling Framework|
A IG'_?_b?' F‘zglfto?)bse“’a“cns participants in the A BMT ARGOSS A Plume Labs

nitiative . A Cambridge Environmental A PredictServices
Global Forest Watch (GFW) Copernlcus survey Research Consultants (CERC) A  Reuniwatt
A CloudEO A Rezatec
A EFTAS A Science [&Technology
H H A Geosigweb A Sinergise
A GeovVille A TeleRilevamentoEuropa (TRE)
A GIM A TerraNIS
A Gisat A VisioTerra
A AdviceGEO i-Sea i H ﬁ ISardSAT ;\ viTo.
A Building Radar Nazka A MercatorOcéan Vizzuality
A Earthi Pixalytics : H NI SHTES
" e : . A Noveltis
A Gaia ViridianRaven H H A
A Geocento MntEE )
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TABLE OF CONTENTS
Overview of Copernicus programme benefits

From?2008 up to 2020, the total investmentsin the Copernicuprogrammeare forecastedto reachEUR7 5 billion. Overthe same period,this investmentwill generatea benefit
of 13.5 billion (not countingnon-monetarybenefits) Thiseconomicvalueis generatedthroughthe addedvalue createdin the upstreamspaceindustry,the salesof Copernicus
basedapplicationsby downstreamservicesuppliersand the exploitationof Copernicusnabledproductsby end usersin variouseconomicsectors.

Cumulated impacts over 2008 - 2020

EUR
13.5 billion

Downstream and 12,450 job years supported

EUR end users* EUR 3.1 billion in the downstream and end
7.4 billion user markets
Upstream and .~ 1 15,580 jobs years supported
Copernicus EUR 10.3 billion &ﬂ -
Services in the upstream
Overall investment Cumulated
in the programme economic benefits

Examples of jexisting Copernicus benefits

709 Cost reduction of a O 60k Yearly savings for 60%

each construction Higher accuracy for

precision farming . . ;
Service in Austria, company using a ‘ analysis of the_ impact of
) work progress trans-boundaries
o thanks to Copernicus M

(o) monitoring app pollutants on air quality

0 . A
590 Productivity gain °0% Copernicushased 0O 186M

!
for fish farmers, by forecasts generate 50% Benefits of Copernicus
< monitoring toxic more benefits to solar on the insurance
W= =< algal blooms energy producers than market in 2015
traditional forecasts

* TheDownstreamand end user analysisincludesonly 8 value chains Agriculture Forestry,UrbanMonitoring Insurance OceanMonitoring,Oil & Gas,RenewableEnergiesand Air Quality. Estimatesfor end
userswere only calculatedfor|Insurance Qil&Gasand UrbanMonitoring Theestimatesof downstreamand end userbenefits shouldbe seenas extremelyconservativebecausethey were calculatedbarelya
year after the launchof the first Sentinelsatellite. Benefitsare likely to increasesignificantlyas more Sentinelsbecomeoperationaland as usersprogressivelydiscoverthe programme In addition,the end
user benefits (whichare likelyto be substantiallylarger than the downstreambenefits) were only calculatedfor the commercialusersin three value chains(InsuranceQil&Gasand UrbanMonitoring) Many
user benefits are non-monetaryin nature and extremely complexto quantify. Theaim of this study was to have the most robust figures in order to show the existenceof the phenomenorrather than
providingan exactfigure (to preventoverestimationof benefits)

European | Lopernicus

Commission Europe’s eyes on Earth
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Main results

Kranr e

Intermediate users
as downstream pr
Copernicusn the do
the growth of these
availablesolutions(e

asékbéejpani a’

el paégoano¢sé”~ajabepoés$-+. %

5 constitutethe main link betweenCopernicusaand the communityof potential usersof Copernicusenabledproductsand services Also designated
oviders, they are typically service providers processingraw data to turn it into exploitableinformation for end users In 2015, the benefits of
wnstreammarketare estimatedbetweenEUR28 and 54 Million Theyare expectecdto grow at an impressive31% peryear. Today the main barriersto
marketsare low willingnessto pay amongend users(eg. for Air Quality products)the gap betweenendp n ~ spetificneedsfor tailored productsand
2.0. Insurance)or the still recentadoptionof EGbasedproductsin generalin the market(e.g. Renewablenergies)

Expected average annual

Average income enabled by Copernicus

2020 .
2015 growth rate 2015 - 2020 for downstream providers (2015)
European EO data and
services market (EUR
million) 14%
Copernicus impacts on
8 selected value Q
chains|in 2015 : 10%
EUR million 54 .
( ) 218 31%
' 66 % 8 million
‘ . # Copernicus
Proportion of EO
’ J companies exploiting 0 N o (pj)rodulctsd donth 'Q 51,000
~"/ Copemicus data in 27 % —5 S‘;‘:”,ﬂuﬁs‘z ombor & # registered
Eurppe \ Proportion of EO 2016) P users in the Sck
companies exploiting hub (September
4 Copernicus services in 2016)
Europe
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Main results n

Kranreasékbéejpania e]paéqoano¢gé”™ajabepoés$s. +. %

TheCopernicubenefits vary betweenthe value chains,dependingon the relative size of the domainin the EOdownstreammarket and the penetrationrate of Copernicus
All the sectorsconsideredare forecastedto witnessa positive evolution of Copernicusconomicimpacts and some value chainsare expectedto experiencevery high
growthin the comingyears(particularlyAgriculture Jnsuranceand OceanMonitoring)

Details for 2015 Renewable
Agriculture Forestry Urban Monitoring  Insurance  Ocean Monitoring  Oil & Gas Energies Air Quality
Copernicus benefits
in 2015 O O
(EUR million)
13.7 6.2 6.7 11 8.6 13.6 2.7 0.2
Percentage of | ! | L % (I ‘ | ‘\ ‘
revenues generated — — — —
by Copernicus (2015) ] C
[ = - [ g ] = ]
13 % 12 % 10 % <1% 6 % 8% 10 % 7%

Expected average t
annual growth rate of t t t
Copernicus benefits t t

up to 2020
+38 % +18% +14% + 64 % +43 % +11% +7% +9%

European | C I
Commission Opg};&!g}i&
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Main results
Kranreasékbéaj €éqoano¢gé”™ajabepo
Endo m_ beméfitsare generatedeither throughthe exploitationof Copernicussnabledproductsprovidedby intermediateusersor throughdirectuse of Copernicuslata
by non-EOplayers Endusersrepresentpotentially much larger marketsthan the EO/ GISdownstreammarkets,and so could potentially show substantialbenefits from
Copernicusfor instancefor Oil & Gascompanies(re)insurersor agriculturalcooperativesTheygenerallyhave very specificneeds but demonstratehigh willingnessto pay
to accesstailored EQbasedproductswith real addedvaluefor their business
2015 2020 Expected average annual
) = growth rate 2015 - 2020
Copernpicus impacts on
selected value chains
(EUR million)
(only includes Urban Monitoring,
Insurance and oil & Gas)
294 504 12%
_ I Urban Monitoring Ocean Renewable
Details for 2015 Agriculture Forestry Insurance  Monitoring  Oil & Gas  Energies  Air Quality
Copernicus . Not o
: N ntifi o N ntifi
benefits otquantified O quantified ot quantified
(EUR million) 1.4
186 107
Expected average t t
annual growth rate %
of Copernicus
benefits up to 2020 +19 % +39% + 24 %
European ( 1
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Main results

Key findings

Historically one of the first domains to exploit E&griculture is the most

promising market in term

precision farming. The intermediate users have various profiles, from sta

ups and SMEs to large co

market with the highest penetration ratef Copernicuswhich already

enables 136 of the rey
>j k™ mi dn
substantial, considerin

pn%

s of the impact of Copernicus, especially through

mpaniasd purelyscientific players. It is also the

enuedf the sector.Though not quantified here,
Njiomd]podji o) a
g the strong influence of EO on precision farm

technologies.

\ mh"~
ng

Urban Monitoring offers a wide span of applications for EO and hence for
Copernicus. Intermediate users are mainly SMEs, operating in a

developed market of wh
revenuesUrban Monitori
growth of smart citie

which often face bu
products

ich Copernicus alreaghablesabout 10% of the

g products are expected to benefit from the high
5 markets, and hence the influence of Copernicus
should keep increasing. The majority of end users are local authorities,

dget constraints to develop the uskinnovative

such as EO, but which show encouraging trends.

Ocean Monitoring applications for EO are diverse, and involve various
rmediate users include private actors from micro
companies to large companies, public authorities, scientific laboratories or
research centres. End users are also both public entities and private actors
such as fish farmers and cooperatives. The rapidly changing environment
EO data, which results in a lower penetration of

types of stakeholders. Inte

requires near reatime
Copernicus data, aroung
benefits

Renewable energies e
energy. Commercial app
The total EO marke

6%. Sentideis expected to strongly impact the

of Copernicus for ocean monitoring applications.

xploit EO data particularly for biomass and sold
lications are relatively new for intermediate use
t represents less than EUR 23 million out of wh

Copernicus represents 10% of the revenue

Copernicus Market report | Issue 1, November 2016 | Prepared by PwC
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Depending on the countrjorests may be owned mainly either by public

or private entities. As with agriculture, Copernicus intermediate users have
different profiles, and Copernictenablesa substantial share otheir
revenuesestimated at close to 12% on average. End users, by contrast,
are mostly public bodies and few commercial applications exploit forestry

EG]\'n" _ kmj _p~on' h\fdib do _daad?”
“nn ~AM\i ]° “sk> Mo _ oj ]°
Fornatural disastersinsurance * di o mh™ _d\ o~ pn’  m

Copernicus are estimated to be low as a gap still exists between the very
specific needs of (re)insurers and the available EO products on the market
This leads either to an i#mouse handling of EO raw data by the end users
who can afford the infrastructure, or to a decision not to use satellite
images which are regarded as a namitical source of data. Index products
represent a potential market for intermediate users, lDopernicus
ANjinogg\lodji dn ojj tjpib oj ]°
potentially be much higher, considering the high amounts involved in
natural disasters insurance.

Oil & Gas is a commerciallyoriented value chain, where EO is mostly
exploited in the upstream activities of O&G companies. Intermediate users
generate substantial revenues based on Copernicus data, but in the form
ja BDN kmj_p~ron m\oc m oc\i kpm’
expected to be much higher considering the large markets involved. The
recent drop in the oil price had a negative impact on the willingness of
0O&G companies to invest in EO capabilities, but this should improve in
coming years.

Air Quality information and applications only recently started to make

use of EO data, being traditionally based on meteorological data, statistics
and measurements. Intermediate users are mostly environmental and
meteorological agencies, or publiefynded organisations. Indeed end

pn> mn% i " _n o bypublioautho}itieas\individoelsn n ~ _
demonstrate lowwillingness to pay for information or products on Air
Quality.

European
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| (opernicus
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EO market

EARTH OBSERVATION MAR

In a nutshell

l
1
U Earth Observation(EO)technologiesare used to monitor land, marine and atmosphere from space with varlousr m
technologies 3
U  TheEuropearEOmarketis valuedat betweenEUR2.1 and 24 billion, dividedbetweenEOsatellite operations(the upstrea p
supplychain),EOdata acquisitionand storage (the midstreampart), and EOdata processingo providevalue addedservice 2

in many different sectors(the downstreampart). Y o

U In Europethe EOupstream segmentis valued at EUR1.6 billion which represents64% to 76% of the revenuesof the. Ul
economy Therevenuesof the EuropearEOServicegndustry (midstream+ downstream)amountedto EURS11 million in 20

T 2

U  Theglobal EOdownstreammarket is valuedat EUR2,8 billion in 2015. It is expectedto grow to EUR5.3 hillion in 202 t .-’-%Rj :
growth rate of 13%. TheEuropearmarketshare,estimatedat EUR632 millionin 2015, is growing A TSy

U  Themain innovationin the EOdownstreammarket is the implementationof platforms. Thiswill drastlcallychangeacces,c,to
overthe comingyears o

U EO20 playersare enteringthe market with an innovativeapproach Thesestakeholdersyertically integrated,have in- hous a
to manufacturesatellitesbut alsoto handlethe data and developand offer services

U Lessondearnedfrom the Landsatprogrammeare fundamentalto supportthe creationof a real spaceecosystemn Europe1 ‘
’

\‘,

European

= Commlsswnﬁ ‘! f- ".:l-.»r !‘



European Earth Observation Economy
What is Earth Observation? (Source: PwStrategy& analysis)

Overview of Earth Observation

Earth Observation (EO) refers to the use of remote sensing
technologies to monitor land, marine (seas, rivers, lakes) and
atmosphere

INFRASTRUCTUREANUFACTURE

Satellite based EOrelies on the use of satellite-mounted payloadsto
gatherimagingdata aboutthe @\ m charbcteristics

UPSTREAM

The first essential parameter for EO technologiesis the type of

information provided
Passive remote sensing: the n \ o ° gegndte seriging payload
monitors the energyreceivedfrom the Earth due to the reflection
and re-emission of the N p i énaergy by the @\ m csurféice or
atmosphere Optical or thermal sensors are commonlyused
passivesensors

A Active remote sensing: the satellite is sendingenergyto Earth
and monitoringthe energyreceivedbackfrom the @\ m cuwfata
or atmosphere, enabling day and night monitoring during all
weather conditions Radar and lasers are commonly used active
sensors

LAUNCH SERVICES

(Source: 'ESA)

DATA ACQUISITION

=
<
[
o
=
(9]
(@)
=

DATA STORAGE

Thesecondessentialparameterin EQis the sensorresolution
Low and medium resolution : more than 10 metersper pixe}

A High resolution : between25 and 10 metresper pixet

A Very-high resolution (VHRY) lessthan 2.5 meters per pixel The
use of VHRimagery with a higher resolutionthan 0.3 meters is
subjectto restrictionsthat limit it to governmentapplications

DATA PROCESSING

SERVICES INDUSTRY

PREPROCESS DISPLAY ANALYSIS

——

DOWNSTREAM

x 2050 to 2410 million :

Revenue®f the European Earth Observation
Economy in 2014

END USERS

Nota Bene Thestructureof the value chain dependson the taxonomyadopted the traditional taxonomysegmentsthe
value chain betweenUptream/ Midstream/ Downstreamwhile the EARSGaxonomy segmentsit betweenUpstream/

. . Servicedndustry.
1 SourceEurospace2015. Factsé& Figures & PwCStrategy& analysis

European | C I
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EO market

Key statistics for the Earth Observation upstream segment

In Europe, the EO upstream
segment values

x 1.55 billion

which represents 64% to
76% of the European EO
economy.

Theupstreamsectorincludes

A EO satelites and ground segments
manufacturers

A Launchservicesproviders

A EOpayloadsmanufacturers

A Space\ b i EGptogrammes

Forthe Copernicus programme, around60% of initial spendingis retainedin the
spacesectoras GrossValue Added(GVA)and the remaining40% flows downthe
supplychainto nonspacesectors Theoverall value added generated by this
spending is estimated at about EUR10.3 hillion .

In Europe, the revenues from EOupstream
activities are estimated around EUR 1.55
billion in 2014. This includes, after
consolidation,space institutional budgets and
manufacturingindustry revenuesfor the space
segment

In 2014, sales of Earth Observation space
systems by the European Space
manufacturing industry reached EUR1.03
billion, representingabout17% of all European
spacesystemsmanufacturingrevenues

0 0.82 billion

European Manufacturin
Industry for EO in 2014

0 1.03 billion

The EO space systems market is mostly
domestic with 80% of revenuescoming from
Europearsources

Impact of investment in the Copernicus
Period 2008- 2020

Initial Spending

EUR7.4 B

Total Gross
Value Added
EUR10.3 Bn

programme

For 1x spent by public
funds in  Copernicus
upstream activities, the
value added in the
whole economyis 1.4 x.

European Earth Observation space segment industry
indicators in 2014 (SourceEurospace, 2015acts & Figures)

Sales in 2014 EO industry sales

global share

_Enabled industry 5540 21.1% Private and Export
jobs market share

Over2008-2013, the Copernicuprogrammegeneratedadditional employment
in the European industry equivalent to about 15,580 person years. Mostof
this impactis felt in the spacesector (whichis typically high-skilled)with 11,750
personyears,but the increasein the spacesectordemandfor goodsand services
also generatedadditionalemploymentalong the supplychain equivalentto 3,830

personyears

In addition, the Copernicus programme generated government revenues
correspondingto income tax, taxes on products and employees'social security
contributionsrepresentinga cumulativetotal around EUR1.5 Billion over2008-

2020.

Copernicus Market report | Issue 1, November 2016 | Prepared by PwC
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EO market

Key statistics for the Earth Observation downstream market

TheEOdownstreammarketincludesall the actors
involvedin the exploitationof EOdata, providing
EOrelated productsand servicesto end-users For
end users, the value of the EOdata lies in the
productsand serviceshat makeuseof it.

The EOdownstreammarket includesin particular
Value Added Services(VAS)companiesand gec
information companies,developingproducts that
exploit EO data. In the sectoral value chains
analysis these actors are termed intermediate
users.

A EURS.3 billion global market in 2020

TheEOdata and value addedservicesmarket has
been growing steadily over the past decade,
reachingEUR2.75 billion in 2015.

Data Salesand value-addedservicesare expected
to keep rapidly expandingin the coming decade,
reaching EUR 5.3 billion by 2020, with a
CompoundAnnual Growth Rate (CAGRpf more
than 13% over2014 , 2019.

Cloud platform holders, providing storage and
easyaccessas well as cloudprocessingpowerand
tools for basicimage processingare expectedto
play a major role in the EO data market in the
coming decade,as already witnessedfor instance
with AmazonWeb Servicesand its opendata pilot
projectbasedon Landsatdata.

The variety of EO data creates tremendous
commercial opportunities, across sectors from
agriculture to fishing, through construction and
transport, oil & gas, renewable energies, or
insurance,boosting economicgrowth in general
The emergenceof numerousnew players, mainly
Smalland MediumEnterprise SMEs)will support
job creationin the market

6000

5000

World Market Share -

Others

Airbus DS 16%
Geo
14%

MDA
geospatial
Services
2%

Planet
5%

EO data sales
(Source: adapted from Frost & Sullivan, 2014)

Digital

4000

3000

12.8%
2000 11.3%

Globe 1000
63%

2015 2016

. Data

Commercial data sales and value -added services

worldwide from 2015 to 2020

(Source: adapted from Technavio, 2015. Global Satebased Earth
Observation Market, 201:2020)

(in EUR Million)

30%

25%

20%

16.2% 15%

14.8% 15.3% 1.5%
10%
5%
0%
2017 2018 2019 2020
VAS Growth rate
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Earth Observation downstream market shares

Market shares

EO market

Global satellite -based EO market by geographic area 2015 - 2020 Global satellite -based EO market by vertical segment 2015 - 2020
(Source: adapted froritechnavip2015) (Source: adapted from Technavio, 2015)
= Defence &
North America: Intelligence Energy
2015: 48% A 2015 36% A 2015: 8%
. . . 0
_ 2020: 41% A 2020 33% A 2020: 9%
0 EMEA:
A 2015: 26%
w 2020: 29% e Weather forecast & Agriculture
- meteorological apps )
APAC: A 2015 11% A 2015: 7%
) 2015: 21% A 2020: 12(; A 2020: 9%
2020: 24% e
Latin America: e g Location -based [
2015: 5% N services nsuranc.e .
2020: 7% A 2015 10% ﬁ 2015: 6 0/0
v A 2020: 9% 2020: 7%
© 2,751 Million - 0911 Million -
’ European EO Servicasustry (midstream and
Global EO downstream market in 2015 P Sty
downstream)in 2015
Data seller Other
Conseli}(t)ancy P /_ 1%
Downstream
IGIS services
7%
Other data Value
acquisition .
1% adding Split of
A services
“11; EO data European
O 632 MI”IOn 1 reception & 44% Services
. distributi
European EO downstream market in 2015 e Industry
Satellite (Source:
Hardware/Soft operator adapted from
ware 16% EARSC, 2015

1 SourceTechnavip2015. Global Satellitdbased Earth Observation Market, 208920. s Conversion rate: 2015 average
rate: 0,9019 (European Central Bank)
2 Source: EARSC, 2015. A Survey into the State and Health of the European EO Services Industry. Prepared by EARS]

10%

C, under

assignment from ESA. September 2015.
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EO market

Trends in the EO downstream market

A Geographic Information System (GIS) is a

° A j h k ipformation system that can input,
store, manipulate, analyse, and display
geographicallyeferenced(spatial)data to support
decisioamakingk mj 2 Lt allows spatial data
to be combinedwith other types of data and so
EOdata can be one of the sources Hencethe GIS
market encompassesthe EO market Technavio
estimatesthe GISmarket to be around EURS8.8

billion in 2015.

Satellite basedand airborneEOdata are the heart
of GIS products and services GIS providers
combine this core imagery with other
sources (in-situ data, navigation signals,
social media information etc), creating very
high-value-addedproductsfor endusers

The strong growth of the GIS market should
be seen as a potential opportunity for
growth  for EO downstream  players
(intermediate users) if they manage to adapt
well to a market in which there are multiple
sources of data.

The leader in the GIS platforms market for
Oil & Gas is theArcGIS platform, developed
and operated by the US compa®sri The
company has captured between 880% of
GIS platform sales to the Oil and Gas
industry.

1 Source: GIS Map Info websitenvw.igismap.com/gigeographieinformation-system

Space start-ups are emerging in the imagery
market This is correlated with the surge of
constellations of small satellites , whichdiffer
from traditional large EO satellites by their low
cost for access to space and hence to EO
products, and the delivery of near-real-time
images.

Thesenew playersare called EO2.0 actors,often
closer to the IT industry than the space sector.
They are targeting very high resolution imagery
(mostly optical) with a very high tasking capacity
comparedto traditional players Thegrowth of EO
2.0 actors should promote the developmentof a
mass-market for very high resolution
imagery in nearreaktime in the future.

Cloudcomputingis a new way to accessdata that
facilitates large-volume storage Users do not
need to download and store the data on their
own hardware, reducingthe cost of access It
gives users accessto a wide range of different
sourcesof data with a uniqueentry point

Thereis strong competitionamongcloud providers
suchas Amazon Web Services (AWS), Google,
Microsoft, Oracle or IBM and this is helpingto
bring downthe costsof storage
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The data providedby drones are very useful for
small and local area surveys,providingvery high
resolution imagery that are complementary,
rather than substitute,to Copernicudike data.
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Nowadays,publicly-owned EO programmestend
to provideopenand free-of-chargeEOdata, such
as the well-known Landsat programme, or the
Europearinitiative, Copernicus

An open data policy gives all types of users
access to free, low and medium spatial

resolution data with interesting temporal

resolution . This acts as a game changer for
numerous applications across many economic
sectorsrelated to agriculture,oceanseconomy oil
& gas, air quality, insuranceor smatrt cities, for
instance
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EO market

Platforms

EO downstream platforms

The platforms era

The last component of the EO downstream
market, the platform , only represents a tiny
fraction of the EO downstream market, but EO
downstreamexpertsestimate that the strongest

growth is expected to come from this type of

activity in the future .

This activity implies a switch of businessmodel
from a sceneapproachor pay-perimage,to atile
approach, or pay-per-access/pay-per-time.
Thesecloudbased platforms support on-demand
analysisand the exploitationof synergiesbetween
multiple data sources

Innovative platforms initiatives

To be able to provide digital platforms, very
powerful ICTinfrastructures (storage,distribution,
etc) are requiredin the midstreamindustry. Large
ICTplayersand data companieshave enteredthe
market in recent years, such as Google,Amazon
Web Servicesor Microsoft TheselCTplayers are
facilitating the emergenceof a new digital market
for EO data, and for Big Data and Geospatial
informationin general

Different ways to access EO data

TASKING @ ARCHIVES @ PLATFORM

A Scene approach

($/km2) ($/km?2)

A Ondemand services A Usually interested in
change detection over

A Very specific demand
A Geographic time
coverage

A Sensors A Comparable data

A Specific timing

included in this
category

A Scene approach

Long series of data
A Spatial resolution A Geographic area

(archive continuity)
Nearreal time data A Comparable
»odhdi b»

Tile approach ($/time)
Digitalisation of the
economy & Big data
paradigm

Onthe cloud and on
demand analysis
New approach, still
under development
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Downstreamplayers build analytics platforms on
the top of theseinfrastructuresin orderto provide
the interfacethat enablesthe visualizationof data
(APIs) Most of them also offer on-the-cloud
processingA large numberof playersin the USEO
downstream market have already started
developingtheir own platform and some of them
already offer some services and on-the-cloud
processingsuchas Digital Globeor PlanetLabs

The GoogleEarth Enginemakes use of
remote sensingimagery, mostly based
on Landsatand airbornedata. Sentinels
data are also now beingincorporatedin
the platform.

The GoogleEarth Enginehas over 8,000 users on
which approximately2,300 are located in Europe
Of these Europeanusers, 1,100 belong to more
than 290 different universities Sentinef1 has over
200 users, with over 25,000 scripts run on the
collection The GoogleEarth Engineexpectsa much
higherusageof Sentinel2 data whenit is available
onthe platform.
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