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1 Introduction
Preamble

This document is addressed to policy/decision ngtedefine a National Space Plan
composed of a strategy for space and an assogeigcahmme. This is achieved by:

= defining the context of space and its activities;

= proposing guidelines and actions to maximise tharmeof the public
investment.

Hence, this document does not contain detailedemphtation plan that will have to
be defined as a consequence of the approval Matienal Space Plan.

This document does not discuss any aspects of spgaeding commercial services
and applications. It therefore does not discusgipavays and impacts of use of
space technologies in Earth observation applicatigatellite telecommunication
applications and satellite navigation applicatiossd in integrated applications
(including intelligent transport systems and sessj)c

The document is structured in the following manner:
= Chapter 1 — Introduction

= Chapter 2 — Institutional Aspects describes the institutions that are
pertinent to space and their approach and role;

= Chapter 3 — Uses of Spacealiscusses briefly the different uses of space;

= Chapter 4 — Capabilities and Perspectives reviews the current
capabilities in the Czech Republic and their degwelent;

= Chapter 5 — Areas of Intervention presents the different areas where
intervention is necessary to address this straaegydiscusses the markets
in which context they fall

= Chapter 6 — Analysis of Programmes and Current Sitation,
discussing the tools and instruments availablento @zech Republic to
implement the strategy

= Chapter 7 — RecommendationsLong-term and medium-term objectives
are proposed as well as the evaluation criteridog¢oable to measure
whether the objectives are met. The actions andyranomes to be
implemented are also identified as well as a éstimate of their financial
implications. Guidelines for future programmeshe time horizon of this
document are also discussed.

The development of the Czech space sector is gltisel to European space policies
and the strategies of the European Space Agenck)(BSsd European Union (EU).
At the conference “The ambitions of Europe in Spadeich took place in Brussels
in October 2009 and at the 1st EU-ESA Internatiddahference on Human Space
Exploration held in Prague in October 2009, leadgresentatives of EU and ESA
emphasized the changes which the space sectorohastlgrough. The space sector
and its activities are no longer merely the con@érscience; it concerns a sector with
immense economic, strategic and security potentiath affects all domains of our
lives.



Concurrently with the accession of the Czech Repuiol ESA, a corresponding
strong shift in the approach towards space aawitiad to take place in the Czech
Republic. This was considerably conditioned andekscated by the government
decision to candidate the Czech Republic to hostBEbropean Global Navigation
Satellite Systems Supervisory Authority (GSA) andde possible by the very
successful cooperation with ESRrbgramme for European Co-operating States
PECS) that prepared the Czech Republic for ESA neeship. The activities of ESA
(see Section 2.1 below) transcend the competerafies single ministry. In this
regard, space is an area of economic activity wiehhighest potential for innovation
and represents a springboard to drive Czech ecdsoocmynpetitiveness. For EU,
space is a political and economic challenge thatatso address the current economic
crisis and strengthen the position of EU in thebgleeconomy.

Premises

The Czech Republic has had a long tradition inizatilon of space for scientific
purposes. Several scientific payloads and sensers developed, as well as small
scientific satellites. These activities, takingoirdccount the different economic and
social context, were implemented mostly in sciantifstitutions with small industrial
involvement and little economic consideration astainability.

In the last 20 years the Czech Republic has urdartanormous political, economic
and social changes. In this period it has becomeraber of EU, sharing its strategic
objectives, namely:

= to develop and exploit space applications serviagope's public policy
objectives and the needs of European enterprigesiapens, including in
the field of environment, development and globahate change;

= to meet Europe's security and defence needs aslsegjzace;

= to ensure a strong and competitive space industhychw fosters
innovation, growth and the development and delivargustainable, high
quality, cost-effective services;

= to contribute to the knowledge-based society byestimg strongly in
space-based science, and playing a significant irolthe international
exploration endeavour; and

= to secure unrestricted access to new and crigchinologies, systems and
capabilities in order to ensure independent Eunopgace applications.
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! OECD SCIENCE, TECHNOLOGY AND INDUSTRY OUTLOOK 2008ISBN 978-92-64-04991-
8, OECD 2008.

2 EUROSTAT, Patent Applications to the European faddfice (EPO) - Number of applications per
million inhabitants,
http://epp.eurostat.ec.europa.eu/tgm/graph.do?taphéplugin=1&language=en&pcode=tsiir0add
High-tech exports — Exports of high technology pretd as a share of total exports,
http://epp.eurostat.ec.europa.eu/tgm/graph.do?taphé&plugin=1&language=en&pcode=tsiir160
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Space activities are generally characterised hy khgh technological content, multi-
disciplinarity, complexity, extreme visibility amaften high cost. At this stage it is not
conceivable for the Czech Republic to have an iaddpnt space programme with all
its requirements; as this would entail substaniimestments with dubious

sustainability.

% The Space Economy at a Glance 2007, OECD 200%&sp&@-90, note that in this document the
“return-on-investment” is called “spin-off effectsih practice what is meant is the number of Euros
that a single Euro of investment in ESA programgeserates in the national the economy.

4 Evaluation of Danish Industrial Activities in tliiropean Space Agency (ESA), Danish Agency for
Science, Technology and Innovation, 2008.



2 Institutional Aspects

This Chapter describes the institutions that arstmelevant to space and their field
of activities, responsibility, approach and roleegRBlatory organisations with no
research or development programmes such as theadtitmal Telecommunication
Union or the International Maritime Organisatioe aot considered here.

2.1 European Space Agency

ESA was created in 1975. It is the result of th&dn of the satellite and launchers
organisations, namely the European Space Reseagdmi@ation (ESRO) and the
European Launcher Development Organisation (ELD@pBA works as an
intergovernmental organisation with the missiomptovide and promote the peaceful
exploitation of space science, space research esithalogy development and the
deployment of space applications.

ESA in concert with EU, national bodies responsifide space, and international
partners, manages the research and developmenmapnogs needed to maintain the
position of Europe in space.

To achieve its mission ESA elaborates and impleséomg term space policy

through its programmes and its industrial policgAEcoordinates and supports the
global competitiveness of European industry by do@ting European and national
space programmes and through its programmes, hytairding and developing space
technology and encouraging the rationalisation dedelopment of an industrial

structure appropriate to market requirements.

The activities of ESA are financed via its eightéddember States (Czech Republic
joined ESA in Nov. 2008 and Canada as associate Member State. ESA mtisite
also financed by third parties for specific prograes, e.g. EUMETSAT.

These activities are performed within programmeisvof different types:

= Mandatory activities, where the participation ammhtcbution of each
Member State is obligatory and proportional ta33P,

= Optional programmes, where each Member State may rfbed not)
participate in and may contribute according to aisn interests and
financial resources.

The core elements of ESA’'s Mandatory activities #re Science Programme, the
Technology Research Programme, the General Studiegramme and ESA’s
technical and operational infrastructure. The degwelent of applications is provided
via ESA’s optional programmes, to which ParticipgtiStates participate with a
voluntary subscription.

Details of the different programmes of ESA, andeoihnstitutions will be discussed in
Chapter 6; however it is worth pointing out thatAES Science Programme funds
only the platform (satellite), its launch, and agems. The on-board scientific
instruments are funded nationally by the Membetestavolved. The exception is in
observatory class single instrument satellitess #se case of XMM, Herschel-Planck
or Gaia.

®Convention for the establishment of a European &pagency - Communication of Ministry of
Foreign Affairs No. 92/2009 Coll. of Internatiorfsfjreements



In ESA mandatory activities and in each of its pamgmes ESA ensures that at least
84% of the Member State contribution, minus ESAt®inal costs, will be returned
to the State in the form of contracts covering Efgfivities. ESA further ensures that,
when all mandatory activities and optional prograesmare taken into account, 94%
of the contribution will be returned, in the forrhamntracts, to the contributing State.
In ESA terms, this principle is called thedustrial return or geo-return In the
context of EU this approach is call@sste retour The emphasis on geo-return is an
absolutely unique feature of ESA motivating MemBgates to fund ESA activities.
etur
ch

It should be noted that typically more than 70%ha&f contributions to ESA’s budget
is dedicated to optional programmes (in 200® percentage was 77% amounting to
€2211 million out of a total annual income from Magn States of €2819 million).
ESA Member States see in the optional programmespanrtunity to pursue their
national strategies in a targeted and more coettathanner than in the mandatory
activities.

The Czech contribution to ESA is around 0.24% ef tibtal ESA budget amounting
to €7.4 milliorl (which covers both mandatory activities and oplgorogrammes).
Of this total, around 75% is dedicated to mandasmtyvities where the contribution,
proportional to the GDP, is 0.82%. The GDP basdcliion is based on a five year
period.

In 2009, ESA committed a total of €3592 million idied through its different
programmes as shown in Figure 1.

Approved programmes 3 540 934kE

Financed by third parties Programmes financed by third parties 47 641kE
1.33%, 47 641 k € European cooperating states agreement 3206 k€
Total 3 591 781kE

ECSA General Budget

Technol
enno oy 0.09%, 3206 k € 6.67%, 239 749 k €
.67%,

3.14%, 112855 k €

Associated to General Budget
= 5.48%,196760k €

Space Situational Awareness
0.25%, 9000 k €

Launchers
18.35%, 659 103 k €

5 Budgets 2009
_1 3 g

3 591 781 k€

Science
12.10%, 434449k €

Exploration
3.22%, 115505 k €

k€: Thousand Euro
Human Spaceflight
10.77%, 386 958 k €

Earth Observation

Mi .
icrogravity 16.32%, 586 151 k €

2.61%, 93 696 k €

Navigation Telecommunications
10.78%, 387 249 k € 8.89%, 319 459 k €

Figure 1 - Amounts approved for commitment in 2009y area of activity.

® European Space Technology Master Plan 2009, ESA.
" European Space Technology Master Plan 2009, ESA.



ESA is governed through the ESA Council and its @atees on Industrial Policy
(IPC), Science Programme (SPC), Administrative aRmhance (AFC) and
International Relations (IRC).

Further to these Committees, ad-hoc Programme dicipant’'s Boards (PB) steer
ESA'’s activities in different ESA optional prograras (JCB-Joint Communication
Board, PB-Earth Observation, PB-Launchers, PB-Humaceflight, Microgravity
and Exploration, and PB-Navigation).

The ESA Council is ESA’s highest steering body cstivggy of the representatives of
each of the Member States. Every three years thfe GSuncil meets at ministerial
level (last meeting took place in November 2008 lve Hague) and decides the most
important issues of ESA, e.g. approves key aatiwiof ESA, namely its mandatory
activities and optional programmes. Member Stales eommit themselves to fund
optional programmes up to the chosen amount atfénisn. Each Member State is
represented on the ESA Council and has one vagerakess of its size or financial
contribution.

ESA is headed by a Director General who is elebiethe ESA Council every four
years. Each individual research sector has its Dwectorate and reports directly to
the Director General.

The Czech Republic has been cooperating with E®8esil996, when it signed a
Framework Agreement with ESAMore intense collaboration began in 2000 within
the PRODEX program and in the year 2005 within RCS program. The Czech
Republic contributed €9.7 million in the courseatwout four years (this programme
finished with the accession of the Czech Repuldithe ESA Convention in Nov.
2008).

2.1.1 Czech-ESA Task Force

In the Agreement between ESA and the Czech Replibbocerning the accession to
the ESA Convention, 45% of the Czech mandatoryrdmriton (amounting to €2.3
million at the economic conditions of 206Pwas allocated to a special transitional
ESA programme entitle@zech Industry Incentive Scheme

The aim of this transitional programme is, in ademrce to the ESA’s rules and
procedures, to adapt the Czech Republic's induspgrators, scientific community
and other actors to the ESA’s requirements pregaitie Czech actors to become
competitive and thereby achieving maximum returrtha contributions (industrial

return), as well as to efficiently engage in appiate optional programmes of ESA.

To advise ESA’s Director General on the implemeotabf transitional measures
under this programme a Czech-ESA Task Force wabledted with a membership
nominated by both ESA and the Government of thecR&Republic. The mandate of

8 Agreement between the Government of the Czech Iitiepand the European Space Agency
Concerning Cooperation in the Exploration and UdeOater Space for Peaceful Purposes -
Communication of Ministry of Foreign Affairs No. 3998 Coll.

° European Cooperating State Agreement betweenuhepEan Space Agency and the Government of
the Czech Republic - Communication of Ministry obr&ign Affairs No. 111/2005 Coll. of
International Agreements

19 Agreement between the Czech Republic and the EBaro§pace Agency concerning the accession
of the Czech Republic to the Convention for thalgisthment of ESA and related terms and conditions
- Communication of Ministry of Foreign Affairs N83/2009 Coll. of International Agreements

1 This amount includes contributions from the otB&A Member States.



the Task Force is for 6 years and terminates agmigleof the transition period (2009-
2014).

The transitional measures allowter alia:
= Recommending and placing of contracts
= Training activities
= Organisation of workshops or seminars and
= To cover the implementation costs of the programme

2.2 European Union

The Czech Republic has been a member of EU sinBd 3a0d as such, shares its
strategic objectives, namely:

»= to develop and exploit space applications serviagope's public policy
objectives and the needs of European enterprigesiapens, including in
the field of environment, development and globahate change;

= to meet Europe's security and defence needs aslsegpzace;

= to ensure a strong and competitive space industhychw fosters
innovation, growth and the development and deliva@rgustainable, high
quality, cost-effective services;

= to contribute to the knowledge-based society byestimg strongly in
space-based science, and playing a significant irolthe international
exploration endeavour; and

= to secure unrestricted access to new and crigchinologies, systems and
capabilities in order to ensure independent Eunoggace applications.

With the Treaty of Lisbolf, space policy also becomes a key area of intefette
EU with very high political, security and econorpiatential, as can transpire from its
objectives above. In this area, EU has found comgroond with ESA with which it
closely coordinates its steps (implementing comnpoajects, setting strategies,
coordinating space policy, etc.).

The Space Councik a joint and concomitant meeting of the Couantithe EU and of
the ESA Council at ministerial level based on Aeti8 of the Framework Agreement
between EU and ESA. The agreement offers a commasrs lior the coherent and
progressive development of an overall European &paticy. The 6th Space Council
was held in May 2009 in Brussels under the Czedsigency of the Council of the
EU. The outcome of the Space Council is resolut@mmsommon priorities of EU and
ESA in space matters. At the Space Council the IC&Republic has been so far
represented by the Ministry of Education, Youth &parts (MEYS).

As a member of EU the Czech Republic actively pgudites in space activities of EU
and common activities of EU and ESA (Space Counitighares its priorities stated
by the Space Council Resolutions regarding the emphtation of GMES and
Galileo, Space and Climate change, ContributiorBpéce to the Lisbon Strategy,
Space and Security and Space Exploration.

12 |isbon Treaty amending the Treaty on European t/mind the Treaty establishing the European
Community - Communication of Ministry of Foreign fAirs No. 111/2009 Coll. of International
Agreements

10



Membership in EU offers the Czech entities the bilgy to take part in framework
programmes under the priority “Space”. It shouldhbéed that within EU juste retour
(or geo-return) is not used. This places extra aelman Czech entities to ensure a
financial share of the EU programmes such as FrameWrogramme, Galileo and
GMES. Still EU funds in general play an importasierin supporting Czech industry
and academia.

Within the EU, the European Commission (EC) playseminent role in supporting
research and development activities in fundamest®nce. The financing of these
efforts materializes via the so-called FramewordgPams. The goals of space policy
are linked to a number of present EU policies (&ample, transport policy,
information society, environment policy) and overhlaith a multitude of scientific
fields of the General Programs (space, traffic, iremvnent, information and
communication technology, nanosciences, nanoteoggplnd materials).

In the context of the EU the Czech Republic pgdtes in Galileo, the European
Geostationary Navigation Overlay Service (EGNOS) #re Global Monitoring for
Environment and Security (GMES) which are all dgsmd in Section 6.2.

(see
the
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European Defence Agency

The European Defence Agency (EDA) is an agencylyffglling under the direction
and authority of the Council of the EU. The deaisinaking body is composed of
Defence Ministers from the 26 participating MemBgates (all EU Member States,
except Denmark) and the EC. The main tasks of EBAt@ identify, in association
with the competent Council of the EU bodies, the’Efuture defence capability
requirements, promote and enhance the Europeameams cooperation, strengthen
the defence technological and industrial base értiqular by developing relevant

13 CONSOLIDATED VERSION OF THE TREATY ON THE FUNCTIONG OF THE EUROPEAN
UNION, Official Journal of the European Union, C5149, 9 May 2008, http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:C:20015:0047:0199:EN:PDF



policies and strategies) and enhance the effeasserof the European defence
research and technology.

The total budget of EDA was around 26 million €2008, - the contribution of the

Czech Republic was app. 0.255 million € (0.99 %tathl budget). Budgetary

surpluses are returned to the Member States aocptalitheir contribution. EDA was

established by a Joint Action of the Council of Ei¢ on the 12th July 2004 (Council
Joint Action 2004/551/CFSP). The mission of EDAassupport the Council of the

EU and the Member States in their effort to imprtwe EU’s defence capabilities in
the field of crisis management and to sustain theogean Security and Defence
Policy (ESDP) as it stands now and develops iriuhee.

European Union Satellite Centre

The European Union Satellite Centre (EUSC) is agrafonal facility whose mission
is to support, in coherence with the EU Securitat®8gy, the decision-making of EU
in the field of the Common Foreign and Security i®oland in particular the
European Security and Defence Policy, includingdiisis management operations. It
achieves this by providing products resulting frime analysis of satellite imagery
and collateral data, and related services. Furtbexm EUSC ensures close
cooperation with the EU space-related service. El&E also contacts with other
national and international institutions in the dielf space.

The annual budget of EUSC for 2008 was around €illbm

2.3 EUMETSAT

The European Organisation for the Exploitation ofet&brological Satellites
(EUMETSAT) is an intergovernmental organisationnied in 1986 to service a
current total of 26 Member States. The main purppfsEUMETSAT is to deliver
weather and climate-related satellite data, imagesproducts — 24 hours a day, 365
days a year. This information is supplied to théidtel Meteorological Services. For
this purpose EUMETSAT operates a fleet of metegjiokl satellites.

The EUMETSAT Council is the supreme body of theanigation, composed of
representatives from the meteorological serviceh®Member States. Contributions
are based on a scale which is proportional to tes&National Income (GNI) of the
individual Member States. Each Member State hasvotee The Director-General is
the legal representative of EUMETSAT. He is resgdador the implementation of
decisions of EUMETSAT Council and for the executiohall tasks assigned to
EUMETSAT. He heads the Secretariat, which is latatg the EUMETSAT
headquarters in Darmstadt, Germany.

EUMETSAT derives the vast majority of its fundingpiin the contributions of its
Member States. These contributions are calculagegra-rata to the GNI of the
respective State. This helps justify the demociatieciples by which EUMETSAT is
controlled, on the basis of one vote for each ayuamd weighted majority voting on
key financial issues. Preparatory and core aatwitire covered by a General Budget,
which is essentially a programme approved in fieafryslices. All major new
activities, such as the satellite systems, are reoveby new programmatic
arrangements.

EUMETSAT, as in ESA’s case, has two types of progres: mandatory and
optional however, contrary to ESA, the optionalgrseanmes are a small part of the
overall budget. EUMETSAT programmes use no geadnefar juste retour) making

12



it more demanding for the industry of Member Statesnake use of the national
contribution to EUMETSAT.

The first Meteosat programme, initiated by ESA 883, was closely monitored by
EUMETSAT from 1987 and was completed as plannethiwbudget, in 1995. The
success story of satellite meteorology in Europeasely linked to two organisations.
One is EUMETSAT itself, which in just two decadesstbecome one of the world’s
pre-eminent meteorological and environmental segetbrganisations, serving the
interests of Europe’'s National Meteorological Smsj the citizens of Europe and
way beyond. The other is ESA. ESA’s research eilggenvas required for the
conception, research and development of the firstebsat back in the 1970s and
ESA was also the driving force behind the origiftamation of EUMETSAT. Over
the past 20 years the relationship between theotgranisations has evolved and ESA
has now become an established and important cdaperzartner for research and
development as well as a procurement agency for EUBAT.

ed
d
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The Czech Republic is expected to become a full Manstate of EUMETSAT in
2010 after having being a Cooperating State sinaecM2005. The Czech Republic
takes part in EUMETSAT mandatory programmes and abBn participate in its
optional programmes. As a full Member State, thedBzRepublic can take part in all
EUMETSAT's industrial, technological and researcbjgcts and tenders.

The total expenditure of EUMETSAT on mandatory aptional programmes for the
year 2008 was €168 millidh In recent years there were no contracts placed by
EUMETSAT in the Czech Republic. EUMETSAT' s gendratiget for 2010 — 2018
years is €1500 million, annually €191 million onesage, at 2010 economic
conditions.

The Czech Republic’s annual contribution for theique 2010 — 2018 will be about
€2.5-3.2 million (1 % of general EUMETSAT budgelhe Czech Republic will

contribute to all mandatory programmes, but naht®optional programme “Jason”,
as it does not take part in it.

Up to now, all the Czech Republic membership fegmmnts to EUMETSAT were
covered by the Ministry of Environment (ME) whiclls@ will make the special
payment of €5,076,000 divided into four equal pagteebetween 2010 and 2013.

14 EUMETSAT Annual Report 2008.
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Membership fee for period 2010 — 2018 and the ¥olbm payments will be
guaranteed by the Ministry of Foreign Affairs (MEA)

2.4 National

MEYS has been funding all Czech space activitiedeurthe ESA frame. During

PECS, it was also the interface with ESA. For thispose the MEYS uses a private
non-profit organisation, the Czech Space Office @ESThe Ministry of Transport

(MT) has been responsible for the national acésitrelated to the joint ESA-EU

programme Galileo and has been the interface t® phogramme. ME has the
responsibility for the cooperation with the opesatl organisation EUMETSAT and
is responsible for the Czech involvement in ESA{iftogramme GMES.

Ministry of Industry and Trade (MIT) is responsilita industry and will support its
involvement in space activities including those endSA.

Since accession to ESA MEYS is still funding alleCa space activities under the
ESA frame however a wider institutional involvemeast expected with shared
responsibilities with other competent ministries2D08 the Government of the Czech
Republic assigned the task to MEYS and MT to prepard submit a proposal on
measures indispensable for the implementationeE8A Convention and accession
agreement. Act No. 2/1969 Coll., on establishmérihe ministries and other central
state administrative bodies of the Czech Repuldik,amended, establishes the
ministries and other central state administratiodiés of the Czech Republic. This
act however, does not address specifically the afeapace activities, does not
explicitly identify the responsible government aarity and only implicitly refers to
the specific rules, contained in other legislation.

The only pertinent legislation regarding reseambyelopment and innovation that
can currently be used to support ESA related spatreities is the Act No. 130/2002
Coll., on the support of research, experimentalettgpment and innovation from
public funds and on the amendment to some relatesl (@ct on the Support of
Research and Development - R&D), as amended. Acaptd this Act, MEYS is the
governmental authority responsible for researchdawélopment, except for the areas
of responsibility of the Council for Research, Diepenent and Innovation (RD&l).

The Council for RD&I is an expert and advisory bodfythe Government of the
Czech Republic for research, development and inmmvaand is responsible in
particular for setting priorities and establishengd monitoring the implementation of
the National Policy for Research, Development ambvation.

In accordance with this Act and the National Polioy RD&Il, the Technology
Agency of the Czech Republic (TACR), the Grant Agewnf the Czech Republic
(GACR), the ministries (that have retained theimpetences in R&D) and other
public authorities, may provide support for natiomgearch and development. MEYS
is responsible for international cooperation in R&Bigure 2 shows the current
organizational structure of the RD&lI.

Space activities are to be understood in their ehamplexity. These are multi-
disciplinary activities with enormous potential tlean only be fully exploited with

the active collaboration of various stakeholderghsias governmental bodies,
industry, academia and the citizens.

Space activities must take into account politicitategic, economic, and security
dimensions at the same time — hence they rardlwidlin the competence of a single
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ministry as could be considered in current Czedislation. This may become an
obstacle to a healthy and efficient developmenhefspace sector.

Space, as a discipline with great potential addddevfor the country and the whole
of society, offers a great opportunity to improvee tcompetitiveness of Czech
industry.
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2.5 Others

In this Section, institutions relevant (albeit inreore indirect fashion) to space are
described.

Other international organisations that may use espalated products or that may
have a regulatory role that includes some aspefttspace, such as the World
Meteorological Organisation, the United Nationsi€ffor Outer Space Affairs, the
International Civil Aviation Organisation, the Imta@tional Maritime Organisation
and the International Telecommunication Union,raeincluded here.

Currently the Czech Republic has no specific aat agreements regarding space
with other national space agencies such as NASHAXA.

European Organisation for the Safety of Air Navigah

The European Organisation for the Safety of Air igation (EUROCONTROL) is an
intergovernmental organisation made up of 38 Ewlmnpgdember States and the EU.
It is an operational organisation that is the kiayer in increasing of performance of
Air Traffic Management (ATM). Nowadays, together thwi its partners,
EUROCONTROL is committed to building the Single &pean Sky that will deliver
the ATM performance required for the 21st centurgt beyond.

EUROCONTROL's mission is to harmonize and integeatenavigation services in
Europe, aiming at the creation of a uniform ATMteys for civil and military users,
in order to achieve the safe, secure, orderly, @xpes and economic flow of traffic
throughout Europe, while minimizing adverse envmnemtal impact. The vision of
EUROCONTROL is to effectively drive the developmeamd operation of the pan-
European ATM system to facilitate the sustainalotewh of aviation.

The Czech Republic has become a mefbErEUROCONTROL in January 1996.
EUROCONTROL's budget for 2009 was 720 million €igtimcludes the Maastricht
Upper Area Control Centre and CEATS — Central EeappAir Traffic Services).
The Czech Republic contributed approximately 1 iomll€ to that budget (this
includes a contribution of around €0.600 millionth@ CEATS budget). It serves all
Member States and supports them with a range girgnames, projects and activities
in order to help with designing, managing, opegaand supporting the European Air
Traffic Management Network. The Air Traffic Managem Services are funded
mostly by the charges applied to each aircraft Wwhises the airspace of each of the
Member States. As an operational organisation, EORNTROL does not use the
geo-return approach.

A five-year renewable agreement for cooperation weeh ESA and
EUROCONTROL was signed in July 2002. The Agreemesttblishes a general
framework for cooperation and support between th&seorganisations regarding the
use of space technology for civil aviation purposeareas of common interest such
as satellite navigation, telecommunications anceth@ronment.

EUROCONTROL also has an agreement with EC on #ateflavigation. The
European GNSS (Global Navigation Satellite SysteBEWolution programme
proposed by ESA, responding to aeronautical andratbers’ needs, is implemented

5 International Convention on Cooperation for thde§aof Air Navigation EUROCONTROL -
Communication of Ministry of Foreign Affairs No.12D04 Coll. of International Agreements
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in the framework of a co-operative effort involvirgs main partners EU and
EUROCONTROL.

EUROCONTROL also cooperates with ESA and otheituigins (EU, EDA) on the
telecommunications programmes (ARTES 10 Iris, ARBEGNSS-1). EGNOS is a
joint programme of ESA, EUROCONTROL and also ECeifhoint activities are
enshrined in a Tripartite Agreement that was signddixembourg in June 1998, and
later augmented by the signature of the Framewa@iledment between ESA and EC
in November 2003, effective as from May 2004.

ESA was responsible for the development, validasind initial exploitation, funded
under its ARTES-9 programme. EUROCONTROL define@ tiriving mission
requirements for civil aviation users. During tlpbase, EUROCONTROL defined
work plans to support the operational acceptabditfeGNOS for civil aviation. EC
contributed substantially to the financing of EGN@8velopment, including the
leasing of the payloads for the geostationary l&®l Through its R&D Framework
Programmes activities, EU supported user applicatievelopments, setting up
consortia in charge of specific pilot projects. E& ensured a smooth continuation of
operations after the hand-over of the system by ESEC in April 2009 by taking
over the ownership, on behalf of the EU, of the EIENsystem, from ESA (by
arrangements with ESA and EOIG (EGNOS Operators lafrdstructure Group).
Furthermore, EC agreed with ESA that it would taketasks for the design and
procurement of EGNOS equipment and software rerevilE@sNOS positioning data
have been freely provided since October 2009 throsgtellite signals to all
Europeans via enabled GPS receivers.

European Southern Observatory

The European Southern Observatory (ESO) was foumd&€62 and is the foremost
intergovernmental astronomy organisation in Eurape the world’s most productive
astronomical observatory. ESO has 14 Member Statdsprovides state-of-the-art
research facilities to astronomers. Several otbenties have expressed an interest
in membership. The Czech Republic became a memi28007.

The ESO does not have space related activities yeweéts work often either
complements space science activities or is instngahén defining them. It is in this
frame that it hosts the Space Telescope — Eurofeandinating Facility, operated
jointly by ESO and ESA.

ESO's ruling body is ESO Council where the MembiateS are represented. The
day-to-day running of the organisation is the resgality of the Executive under

ESO's Director General. Other governing bodies ®DEare: the Finance Committee
(FC), the Scientific Technical Committee (STC), tl@bserving Programmes
Committee (OPC) and the Users Committee (UC).

At La Silla in Chile, ESO operates eighteen optiedéscopes, including the most
successful low-mass exo-planet hunter. La Sillaedsiipped with several optical
telescopes with mirror diameters of up to 3.6 nztrédhe 3.58-metre New
Technology Telescope broke new ground for telesemgneering and design and
was the first in the world to have a computer-colfegd main mirror, a technology
developed at ESO and now currently applied to rabste world's large telescopes.

The Very Large Telescope (VLT), the world’s mostvaced visible-light
astronomical observatory, is located on the 2600igh mountain of Paranal, which
also hosts the VLT Interferometer and two survdgsmopes, the VST and VISTA.
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The third site is the 5000 m high Llano de Chajogmear San Pedro de Atacama.
Here a sub-millimetre telescope (APEX) is in opergtand a revolutionary telescope
— a giant array of 12 m sub-millimetre antennas NB®) — is being constructed in
collaboration with North America, East Asia and I€hi

ESO is currently planning a 42-metre European Exétg Large optical/near-infrared
Telescope, the E-ELT, which will become “the wosldbiggest eye on the sky”.

The annual Member State contributions to ESO amoxpmately €135 million
Euros. The membership fee of the Czech Repub009 was €1,640 million, which
was 1.27% of the total ESO budget. Observing tisnallocated on the basis of the
guality of the project. The success rate of prgjdnt Czech astronomers is around
2%. The Czech Republic has been successfully iedoily some ESO programmes.

So far ESO has been awarding contracts withoutidersions regarding fair re-
distribution of the financial contributions fronsiMember States. With the recently
announced financially demanding optional programn(ésELT) the geo-return

principle is seriously considered by ESO in ordemiake the contribution to the
programme attractive for ESO Member States.

North Atlantic Treaty Organisation

In the frame of North Atlantic Treaty OrganizatiNATO)® there is a specific
Science for Peace and Security (SPS) programme.

The SPS offers grants to scientists in NATO and ®Aartner countries for work on
civil science projects. Partner countries includen@nia, Azerbaijan, Belarus, Bosnia
and Herzegovina, Georgia, Kazakhstan, Kyrgyz RepubMalta, Moldova,
Montenegro, Russian Federation, Serbia, Tajikigtaa former Yugoslav Republic of
Macedonial, Turkmenistan, Ukraine and Uzbekistaran@ are also available to
scientists in seven countries known as the Meditexan Dialogue: Algeria, Egypt,
Israel, Jordan, Mauritania, Morocco and Tunisia.

Each SPS project is conducted in a specific NAT@rpy area by collaboration

between working scientists in eligible Partner oedilerranean Dialogue countries
and scientists in NATO countries. Application piigrareas include countering
threats, environmental sustainability, and commations infrastructure.

Czech researchers have been able to apply forsggmatiis programme to collaborate
on priority research topics, which include NATO Kayorities and additional Partner

country priorities. Grants are also offered to ststfie academic community in Partner
countries to set up computer networking infrastricectand to optimize their use of
electronic communication. SPS Key Priorities arerently under revision and the

new set is expected to be announced during MartB.20

Applications for support on topics in the priorigreas are prepared jointly by
working scientists in eligible countries of the BRuAtlantic Partnership Council

(EAPC) and countries of the Mediterranean Dialogliee collaboration must be

between scientists in NATO countries on the onedhamd scientists in eligible

Partner countries or Mediterranean Dialogue coesiton the other. Applications may
be submitted at any time, but three deadlines ateeach year to meet the three
review sessions of the scientific advisory panels.

18 North Atlantic Treaty - Decree of Ministry of Fage Affairs No. 66/1999 Coll.
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With respect to the development and use of spadentdogies, Earth observation,
satellite telecommunications, navigation and tieirtual integrated applications can
be envisaged as perspective domains for fundingthth area of environment
protection, recent projects have focused e.g. oodffforecasting and environmental
risk assessment, climate change, air and wateitgugsertification, soil erosion and
land-slides, prevention of natural disasters arateorism. In the information and
communications security domain the projects incltol@ics as creating electronic
communications networks between scientific and rotisers, e.g. distance-learning
projects. Other projects deal with countermeasaggsnst cyber terrorism including
topics as cryptography, identification and authatitn, privacy, data protection and
security.

United Nations Committee on the Peaceful Uses o&&p

The United Nations Committee on the Peaceful Us&uter Space (COPUQOS) was
formally established by United Nations resolutiorlB59.

The mission of COPUOS is "to review the scope dérimational cooperation in
peaceful uses of outer space, to devise progranmméss field to be undertaken
under United Nations auspices, to encourage cadinuesearch and the
dissemination of information on outer space mattargl to study legal problems
arising from the exploration of outer space."

COPUOS oversees the implementation of five treainesagreements from which the
Czech Republic has ratified four: namely, the

« "Outer Space Treaty" - the Treaty on principles governing the actiwitief
states in the exploration and use of outer spac#jding the moon and other
celestial bodies.

+ "Rescue Agreement - the Agreement on the rescue of astronauts,ethen
of astronauts and the return of objects launchedaunter space.

« "Liability Convention® - the Convention on international liability formdage

caused by space objects.

+ "Registration Conventio® - the Convention on registration of objects
launched into outer space.

However, the Czech Republic still has not yet sigtiee "Moon Treaty", which is the
agreement governing the activities of states orMben and other celestial bodies.

The former Czechoslovakia was one of the foundingmder States of COPUOS.
The Czech Republic as one of the successors cestiplaying an active role in
COPUOS and in its two subcommittees, the Sciendifid Technical Subcommittee
and the Legal Subcommittee. The activities of COBU@re administratively
supported by the Office for Outer Space ActivifiEOSA).

Y Treaty on Principles Governing the Activities da®s in the Exploration and Use of Outer Space,
Including the Moon and Other Celestial Bodies - l@ecof Ministry of Foreign Affairs No. 40/1968
Coll.

18 Agreement on the rescue of astronauts, the retiiastronauts and the return of objects launched
into outer space - Decree of Ministry of Foreigriaits No. 114/1970 Coll.

19 Convention on International Liability for Damagaw®ed by Space Objects - Decree of Ministry of
Foreign Affairs No. 58/1977 Caoll.

20 Convention on Registration of Objects Launched i@uter Space - Decree of Ministry of Foreign
Affairs No. 130/1978 Coll.

19



During the last thirty years several OOSA directams senior officers came from the
Czech Republic. The Czech Republic has had a dosteochairman of the Legal
Subcommittee in 2008-2009. Furthermore the Czedbgde#on has always been
actively involved in various discussions at the CQFS meetings, mainly on the
topic of space debris.

The Czech delegation is supported by the MFA thinaing Permanent Mission to the
UN in Vienna. It actively contributes to the annuaéetings of all the Committee
bodies presenting reports on national space aesvind its position to selected
agenda items. The Czech Republic played partiguladtive role during its
Presidency in the Council of the EU when it co-ob@ithe coordination meetings
with other ESA Member States before the COPUOSm@ess

Czech experts also participated in the meetingE®PI (European Space Policy
Institute) and the Permanent Mission of the CzeepuRlic in Vienna organised the
meeting on the achievements of the Czech Presidaritye EU Council in space.

Today, COPUOS has sixty-seven member nations andne of the largest
committees in the United Nations.

International Control Regime

It is necessary to take into the account that gahspace programs employ many
dual-use technologies that could be potentially usesl in military programs,
including weapons of mass destruction and theivei system programs, including
the ballistic missiles programs. The Czech Repubbs elaborated an advanced
export control mechanism and is an active membenternational export control
regimes that are relevant in this field, especidiig Missile Technology Control
Regime (MTCR) and theHague Code of Conduct Against Ballistic Missile
Proliferation (HCoC). Specific UN Sanction Regimes may alsduitie items related
to ballistic missile technologies. The Czech Republlfills its international
obligations. It is however necessary to furthernpote knowledge of space experts
about the export control issues and their awarenksse fact that proliferation of
technologies, materials and knowledge in sensiéixeas can lead to a threat to
international security, endangering a good namthefCzech Republic and to have
possible negative economic a legal consequencdbdorselves.
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3 Uses of Space

Space technologies, products and services are partamt part of everyday life.
Weather forecasting, air traffic control, satellitavigation, global communications
and broadcasting — these and many other esserigitias would be almost
unthinkable today without satellite technology.

Modern weather forecast would be impossible withbet satellite data that allow a
global view of the Earth and its environment. Eariservation satellites are today an
essential tool in the understanding of the phyaras chemistry of the Earth’s oceans,
atmosphere, land surfaces, geology and inner core.

Satellite data has been instrumental in observillgate change and has been
essential as well as a basis to predict global waymEach single ground-based
instrument, from different manufacturers, operatarsl calibration, is differently
affected by measurement errors. This makes veficulif any global climatological
view of the ensemble of data acquired. Satelliteasueements instead ignore all
boundaries and supply a unified view of the Earth.

In disaster forecasting, mitigation, management asskessment, satellite data play a
fundamental role by providing the measurementgdi@casting (e.g. storms) but also
supplying the information to identify affected regs, infrastructure spared or
destroyed (e.g. roads or bridges still open). lal® used to assess damage and to
follow-up the recovery of the affected region (efges, floods, earthquakes,
draughts).

A good example of these uses is the UN-SPIDER 3pdckamework (system
developed under COPUOS/UNOOSA also with financr gechnical support from
the Czech Republic), that was triggered in Janu2®g0 for the devastating
earthquake that struck Haiti. The massive damagbedocal infrastructure in Haiti
has made satellite images and maps vital to aslsesaged areas and plan the relief
work. Those images can be used by humanitariaef nebrkers on the ground to for
example identify accessible roads and suitablesaxeaet up relief facilities. Finally,
space-based Earth observation technologies helposgupsecurity and safety
initiatives as well as other national and globdlgyossues.

Earth observation data is today also crucial to aganour natural resources, from
hydrology to forestry, from agriculture to mininfgpm urban sprawl to soil erosion.
Space-based Earth observation technologies supmp®rsecurity and safety of our
citizens, as well as other national and globalgyaksues.

Space technologies not only play an important irolkar traffic management, but also
in our cars where satellite-based navigators areerand more omni-present. Today,
for some of us, is already difficult to imagine uiing to an unknown destination
without a satellite navigator.

Applications include systems for increasing thesabf air traffic and monitoring the

movements of aircraft and authorized road vehiekeairports, safety measures for
operating railroad transport, monitoring of thedtan of special consignments (e.g.
oversized cargo, live animals, dangerous goodsjabé cargo), enhancing road
safety, improvement of logistics system functiomgprmation gathering necessary
for traffic control, systems for the control of destic ship navigation and

optimisation of water traffic.
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Civilian protection and emergency response use GB\&Ems for localization of
persons and assignment of resources for rescuatmper of the highest priority, for
localization of the area of emergency situationsl aatastrophes, for example
contamination of the sea, chemical accidents, engsiocesses, and alike.

Telecommunication satellites have been for manysyeae of the backbones of the
global telecommunication infrastructure. Satellitemoadcast the signals to our
satellite TVs, transmit or receive, from our intetrdlata to our phone calls, from data
on the habits of wildlife to that from instruments remote places. The internet
revolution was a consequence of the communicatiemolution that space
technologies made possible.

Apart from these areas where space plays an impaxtée in innovation, space and
its technologies provide a fundamental tool to us@ed the Universe and its
mysteries building our knowledge. Many satellitessmons have been designed to
observe the Universe, galaxies and stars with edpatention to our own star, the
Sun. Other missions have been observing or visitedsolar system’s planets while
others observe, measure and characterise the spagenment that surrounds our
planet.

Space is capable of inspiring human activities ilEado increased interest in
technical and scientific disciplines that form these of our societies and economies.

Traditionally the space sector is understood taha¢ part of the economy that is
associated with the production of rockets launcheamd spacecrafts. The space
economy, as defined by the OECD, is much widerianigfined as:

“All public and private actors involved in develogiand providing space-enabled
products and services. It comprises a long valugeddchain, starting with R&D
actors and manufacturers of space hardware (e.gnda vehicles, satellites, ground
stations) and ending with the providers of spacabéed products (e.g. navigation
equipment, satellite phones) and services (e.gllgatbased meteorological services
or direct-to-home video services) to final users

SPACE ACTORS
(R&D. INDUSTRY and SERVICE ¢ > HON.SEACEVACIGRS
PROVIDERS
R&D Manufacturers Operators ContentProviders Retail Delivery
Centres
Launchers Satellites Telecom Digital Broadcasting Navigation
Services Providers Equipment
Labs Ground equipment Earth Observation Walue Adders/ Information Service
DataProviders Integrators Providers

Figure 3 - Simplified overview of the space economsource: OECD - Space at a Glance 2007)

A very simplified view of the space economy is shaw Figure 3; a public or private
actor may be involved simultaneously in severalcepactivities (e.g. being an
operator and service provider, as well as a matwiag.

tly
w

22



S.

If other indirect effects are taken into accounthsas those identified by the OECD
namely, increase in efficiency, cost avoidance ttueeduced damage to properties
and lives, social inclusion by improving accessilassociated to satellite
communications, then the factor would be much higiven if difficult to quantify.

In summary, space serves the
» state by providing essential strategic information,

* national economy by providing not only high quakyployment but also an
instrument of high “return-on-investment”,

» citizens by providing services.
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4 Capabilities and perspectives

This chapter reviews the current capabilities add in the Czech Republic and
discusses, whenever appropriate, their perspective.

The first section refers to academia that is hemetstood as including universities

defined as institutions where teaching and resebycprofessors and PhD students
represent the major part of work. In this senseadamia includes both extra-

university research institutes (such as the Acadei8ciences of the Czech Republic
or the Max-Planck Institute) and the universitiesmselves. The science community
refers to all universities and academic instituti@s well as to the external science
laboratories.

The second section regards the capabilities ingdimguwvhile the third one refers to

other organisations that are more difficult to siBssince they are either public

infrastructures operated publicly or national ingés, publicly owned but operating

as private companies. To help in understandingfridi@e in these players operate
(namely their attitude towards property, risk, gmdfit), let us use a car and its driver
as an analogy. For example, one could say thaevehtbxi driver operating his own

taxi is equivalent to industry then the ministeca and its chauffeur represent the
equivalent of academia. Finally, a public owned @aven by a private citizen that

can keep its profits is the equivalent of the sgtidf the organisations discussed in
Section 4.3

The capabilities regarding human resources arausked in the last section of this
chapter.

4.1 Academia

The Czech Republic has a relatively long tradifiospace science activities with the
first Czech space experiment flown in 1969. Sinwentuntil the nineties, Czech
scientists cooperated first with East-Europeannsisies on science projects flown
onboard Soviet satellites in the Interkosmos pnogneg and later on, before full ESA
membership, with West-European scientists in themé& of ESA cooperation
schemes.

During the Interkosmos programme, Czech scientisigether with industry,
participated in tens of projects for which flighardware was developed and
manufactured. However, at that time, no market idenations, economic
sustainability or viability constraints were takato account.

Czech scientists participated in space projectteadlto the following scientific areas:

solar physics, geophysics, astrophysics, astrongegdesy, nuclear physics, material
and laser physics, biology, physiology and psycgjwlas well as in radio wave

propagation, signal processing, robotic sciencerntibdynamics, chemistry and
computer science. The Czech Republic has reachpdriamt achievements in the
area of space law.

In many areas, the teams produced very succegsiults completed in international
cooperation with former Interkosmos countries anel United States and recently
also within ESA programmes (e.g. two space plagsm@uments on board Proba-2 —
the TPMU, Thermal Plasma Measurement Unit and ti.H) Dual Segmented

Langmuir Probe).
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Without attempting to be exhaustive, the areaseskarch, pertinent to space in
academia include:
» Earth observation
o Atmospheric composition and meteorology
o Photosynthesis and carbon cycle
o Land cover/use modelling
o Hydrology and geomorphology
» Particle Physics
o Detection of low and high energy particles
0 Detectors and methods
* Material Science
o High speed optical detectors
o IR, UV and X-ray detectors
» Life sciences
o Psychological aspects of the impact of space enwiemts on humans
o Human body reactions in space flight
o Algae grow in microgravity
* Radio Science
o Radiowave propagation studies and its equipment
o VHF/UHF propagation and space-hardware
o Signal processing
e Space Physics
o Solar research, space weather
o0 Magnetospheric and ionospheric research
o Earth gravitation field models
o X-Ray, compact object, black holes
o Optic and IR radiation, stars and galaxies
* Lasers
0 Laser ranging, pico-second timing electronics
o High-gain lasers

4.2 Industry

Czech industry has a proven capability to developaaced technologies and
manufacture products to the highest world classndstals. This has been
demonstrated throughout the last century, includimgng the period when it was not
subject to the pressures of a market economy.

Czech and Slovak engineers and scientists contdbdor instance, significantly to
many disciplines of the Soviet space program. Nbstanding, nowadays, the
awareness of world markets of Czech innovativelsskihd strengths does not do
justice to their real potential, except in somecggdecases.

One of the reasons is that before the velvet rénmiuthere was practically no need
for marketing and the relevant skills only stareihg (re-)developed over the last 20
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years. This lack of depth of marketing considerstiand expertise is for instance one
(if not the only) of the causes of the declineha Czech aircraft industry.

It must also be noted that the previous space seiand technology developments
were carried out in isolation from any market far@d commercial considerations.
This is a deficit that still needs to be overcoidevertheless, industry is beginning to
show that it can rise to this challenge. This isaclfrom the number of new and
successful high tech companies.

In the space field, apart from the successes lgigtedd already in the ESA survey of
the Czech Republic in 2007, industry can now bpasdicipation in projects won with
international consortia both in Galileo Joint Urtdking (GJU) and competitive ESA
tenders, as well as successes in international etops such as the European
Satellite Navigation Competition (ESNC), also knoamGalileo Masters.

Before admitting the Czech Republic as a MembeleSESA conducted two surveys
to assess our industrial capabilities. First in2@@d then with a more detailed and
focused one in 2007. In both cases the results wanepositive. In some cases, the
experts were impressed and surprised with the bighdards they found. These
surveys undoubtedly contributed significantly te tzech Republic being accepted
to ESA before the envisaged end of the PECS period.

In order to fulfil its geographical returns ruleSE would not want to receive Czech
financial contributions without having reasonabtenfidence that industry will be
able to absorb them effectively and, after theiahiperiod of familiarisation, enter
competition with other Member States.

The surveys provided this confidence and reconfirrtieat in the Czech Republic
there is industry, not only ready to enter the spaarket, but some are already in this
market.

The first glimpse into the current space industghhology capabilities was given by
the successful projects carried out under the EE&E S (2005-2008), the goal of
which was to prepare Czech Republic for full ESAmbership (see ANNEX II).

The projects were in the fields of X-ray opticstedide control systems, satellite
navigation, earth observation applications as asllbasic payload data processing
technologies, and the development of a micro-acoeleter for an important ESA
mission (SWARM). Note that ESA projects/contract® different from those in EU
7th Framework Programme, in that they cover altxasd are closely monitored by
expert ESA staff.

Due to situation both in ESA and in the Czech R&pulPECS projects were
predominantly of a scientific nature with some isulial participation. Its selection
criteria rarely include considerations of direce uis ESA programmes and activities,
except for those related to the ESA Space Scieragrgamme, since the Cooperating
States are not yet ESA members.

Since becoming a ESA Member State, ESA standardirgdprocedures were
applied. In the First Call for outline Proposalsdanthe Czech Industry Incentive
Scheme (see also ANNEX Il), most of the selecteab@sals were submitted by
SME. Apart from the technology areas already ewstabddl in PECS, the tender
resulted in ESA contracts awarded or being preparedseries of other technologies,
including development of mechanical componentsétellites, electronics, electronic
devices and components, ground and space softarmdtesoftware applications.
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The main Czech hardware competencies with spacriexpe or ambitions are:

« design and manufacture of high-precision mechapagbk and assemblies

» design and manufacture of electronic componentgespualified PCB design
and assembly, electric installations in spacecraft

» terminal equipment (aircraft)

e opto-mechanical and opto-acoustic devices
e advanced materials technologies

» precise X-ray optical/mirrors/CCD cameras

In the field of software development, the majoilsknclude design and development
of:

« embedded software, satellite control systems ahdrajround segment, as
well as flight software

» satellite positioning technologies and infrastroetuEGNOS, SISNeT,
Galileo)

» basic technologies for Earth observation data m%ing and applications and
systems using EO data

» satellite communications (IRIS/ANTARES)
» satellite navigation user applications

A key need for industry to succeed in ESA is a nekvwof industrial partnerships with
other ESA Member States. This is essential forigppation in ESA tenders, which
are typically responded to by international conaorlso, working with experienced
partners, industry will acquire ESA specific knoawh much faster and more cost-
effectively.

The Czech Space Alliance has worked since 2006uddilhg up the corresponding
awareness supported by ESA and the European-widee sipdustries association
SME4space, presenting Czech companies at ESA mydushys and other
international events.

Czech space industry has started to have workilagiarships with small and large
companies in most ESA Member States and other dpaog nations, as well as
with national industry associations (notably represg Germany, ltaly, France, UK,
and Japan) and national space agencies. The hrasecfocooperation already exists,
since Czech industry has accumulated well over B@h-years of design and
engineering work for space since 1990.
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Industry is also competing with some successespfojects in EU Framework
Programme, ESO etc. However, experience showstlieaapproach needed to do
business with ESA (and hence the necessary infidgate and support) is
diametrically different from that with EU, ESO olERN, not to speak of national
R&D programmes, which often are not based on coroi@ezronsiderations.
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4.3 Others

There are some institutions in the Czech Repubhahvare difficult to identify as
purely academic or purely industrial entities. Thase usually public owned and they
have know-how and infrastructures that can supgate-related R&D in industry.
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4.4 Human Resources

The prime source of space related expert persaosmdlviously located in the Czech
universities although no specific space long-temversity program exists.

In space technology, the most advanced educatmgrganmme available in the Czech
Republic is the European international multi-difogry programme SpaceMaster.
There is also new master programme Aircraft andc&paystems that has been
recently accredited. Other teaching courses onespaience and technology are also
provided in some universities using existing snspihce projects as opportunity for
hands-on activities.

Students can obtain electronic and electro-techeitacation and knowledge related
to space (including experience with flight hardwaire special courses in technical
universities.

Some technical educational institutions run regstadent research projects focusing
on satellite telemetry and communication systenigeyTsuccessfully prepare their
graduates to work as experienced personnel in gahamical and electrical/electronic
engineering fields of aerospace. Other departmgrgide more scientific oriented
courses focused on space science, astronomy aospioeric research.

The number of educational programs taught at theclzniversities to provide
experts in the field of hardware for space flighp@riments is significantly smaller
when compared to software engineering.

However, a satisfactory level of education capaédi exists to support the
development of new satellite applications. Sateliavigation, Earth observation and
telecommunications are adequately covered by masiely programmes in several
universities around the country.

The students, or young engineers and scientists,am or have been studying space
topics at foreign universities, or working in fagaicompanies on space projects, may
also contribute to the enlargement of the Czechcespscience and technology
knowledge-base.
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During their stay abroad or after their return,st€zech experts communicate with
Czech universities and companies and foster aferaoginformation and knowledge
acquired abroad.

The number of students managing to obtain a pladereign universities is limited

mostly by lack of financial resources. At the momérs only the MEYS, through the

CSO, that has been supporting this type of ini@tihrough annual or short-term
studies of Space Management at the InternatioreteSpniversity (ISU) in France (6
students since 2006), space summer schools iniAwstd in Germany (5 students
from 2007) or participation in programs, seminand aorkshops organized by ESA
and other partners (since 2007 more than 10 stsident

Regarding industry and training, the pertinent progme is the Programme of
Support Training Centres training centre under Hi¢ Operational Programme

Enterprise and Innovations (EU OPEI) that provifi@sding for establishment of

quality facilities for implementation, organizatioand management training,

personnel actions and other activities relatechéodevelopment of human resources,
lead to enhanced business competitiveness and esgsiperations in designated
sectors.

to
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5 Areas of Intervention

This Chapter starts by discussing the differenégaf academia and industry in the
value-added chain of technology and space. It therusses the different areas where
intervention is necessary to address this stradeglydiscusses the markets in which
context they fall. Finally, it proposes the fielofsactivity, under a strategic approach,
where intervention may bring benefits to the Czeobnomic tissue.

5.1 Roles of Academia and Industry

As already mentioned space activities are genereltigracterised by their high
technological content, multi-disciplinarity, compity, extreme visibility and often
high cost.

To ensure that the natural missions of academia inddstry are exploited to
maximise the economic benefit across society asdrereconomic sustainability, it is
important to discuss and define their roles.

Project Phasing

Typically the life cycle of space projects, indegently of its nature, is divided into 7
phases namety.

* Phase 0 — Mission analysis/needs identification

* Phase A — Feasibility

* Phase B — Preliminary Definition

* Phase C — Detailed Definition

« Phase D — Qualification and Production

* Phase E — Utilization

* Phase F — Disposal

In Phase 0, where the requirements and projectsnaedbeing identified, academia
plays a very important in most missions except ipbsthose of a commercial nature.
The mission analysis may even in some cases berpwt in academia even if, in
most cases, industry is better equipped to perfosimce it involves also an estimate
of the expected performance and dependability hadrission operating constraints
as well as possible mission concepts.

Phase A is where the feasibility of the overallcgpmission is studied by:

» elaborating possible system and operations conegptsystem architectures
and compare these against the identified needsdetermine levels of
uncertainty and risk.

» establishing the preliminary management plan, systagineering plan and
product assurance plan for the project.

» assessing the technical and programmatic feagilfithe possible concepts
by identifying constraints relating to implemenbati costs, schedules,
organization, operations, maintenance, productimhcisposal.

L Space Project Management — Project Planning aptementation, ECSS-M-ST-
10C_Rev.1(6March2009), European Cooperation foc&&andardization.
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« |dentifying critical technologies and proposing jolevelopment activities by
guantifying and characterizing critical elements fechnical and economic
feasibility.

* Proposing the system and operations concept(s) tadiahical solutions,
including model philosophy and verification approeaio be further elaborated
during Phase B.

» Elaborating the risk assessment.

In the development of non-commercial missions his phase, academia is involved
to help to validate that the original requiremeanrts satisfied when using the proposed
system architecture and to support the trade-difiden different configurations.

As can be easily understood the level of engingamquired at this stage transcends
those usually found in academia except for veryllsewdentific satellites however,
academia may also be involved or even need to\mdvied in the pre-development
activities identified in Phase A. This may be tlase for particular technologies or
retrieval algorithms that need development durihgdes B to C.

It is only in Phase E where academia, in missidrasszientific nature, plays again an
important role as users of the data collected leyrtiission. In the case of scientific
missions academia also plays an important role Igorghm validation and
verification.

I . 22
System Test, Launch /\ Technology Readiness Levels
& Operations TRL9
— | — 9 | Actual system “flight proven” through successfukgion
operations
System/Subsystem TRL 8 P
Development | - 8 | Actual system completed and “flight qualified” thugh test and
TRL 7 demonstration (Ground or Flight)
Technology a 7 | System prototype demonstration in a space envirahme
Demonstration | | TRLS6
Technology TR 6 | System/subsystem model or prototype demonstratianrélevant
Development environment (Ground or Space)
— 5| Component and/or breadboard validation in releeantronment
Research to Prove
Feasibility
4 | Component and/or breadboard validation in laboyator
Basic Technology environment
Research

3 | Analytical and experimental critical function andétharacteristic
proof-of-concept

2 | Technology concept and/or application formulated

1 | Basic principles observed and reported

Figure 4 - Technological Readiness Levels

22 ref. Technology Readiness Levels - A White Pafyeril 6, 1995, John C. Mankins, Advanced
Concepts Office, Office of Space Access and TedqrINASA)
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Technology Readiness

Technology readiness (or lack of it) is one of thajor sources of cost over-runs or
delays in space missions. The reason for thisrectly related to the risks associated
with having the systems on a satellite, that ugaréicular technology, ready within
cost and in time for the launch. For this reas@ace agencies use Technological
Readiness Levels (TRL) for all the technologied tinay be necessary for a space
mission.

As can be understood from the Technology Readihes®ls, academia plays a
fundamental role up to TRL 4. Around this levele iechnology is more efficiently
implemented in industry with decreasing level ofdlvement of academia with
increasing TRL.

Return-on-Investment

Assuming that, in some special cases, academialast@a pursue a technology up to
TRL 6 or above, then the problem is one of maxingzihe return on the investment
done to develop the technology.

In these cases, the difficulty is transforming teehnology into a product and in
retaining the scientists or engineers that perfdrthe R&D in academia. The return-
on-investment in this case is very small (closel}p translating into having the
personnel employed during the course of the agtantd little else.

In an industrial setting it is easier to achievepraduct that can be exploited

commercially hence making the return of investngreiater then 1, because market
considerations will be taken into account that wifluence its design, manufacture
and production. Also in industry, it is usually easto retain the scientists or

engineers that performed the R&D. This is very moftehat renders a development
with a high return-on-investment because the maidethe new product becomes

economically sustainable.

This is what innovation is. It is not just inventidn a simple manner invention is the
conversion of cash into ideas while innovationhis tonversion of ideas into cash.
Good examples are Thomas Edison and Nikola Tedtmma@s Edison was an
innovator because he made money from his ideagl&ikesla was an inventor. Tesla
spent money to create his inventions but was unt@blprofit from them. In this
context, it is understood that innovation is eag@mplement in industry.

5.2 Awareness

Hand in hand with the need to ensure a high leVehveareness and inform the
professional community, goes the need for stremgtigethe synergy, exchange of
knowledge and collaboration between all involveditis. Only by fulfilling these
requirements can we start viewing the space sectdrspace activities of the Czech
Republic as a systematically arranged and mutualyducted set of relationships
which will be beneficial to the entire society andll concurrently conciliate the
benefits stemming from considerable added valukddCzech Republic in favourable
cost conditions, including new opportunities andllgnges.

General public knowledge on space activities isrenuty limited in the Czech
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Republic. The general public’s awareness of spateitées is the first step towards
the foundation of the public’s interest and supp®dhte awareness can be built using
the same instruments used elsewhere such as raptetsiews and documentation in
the media, covering space activities, interestitajistics, results of measurements,
media projects, congresses, exhibitions, and kee In the case of space activities, it
is also possible to capitalize on the highly inafdamal nature of space activities.

The information for the citizens must be alwaysused on explaining the importance

of space to the general public, pinpointing the mmmportant space applications that
people already use in their daily life. Even thotigd media covers often international

satellite or rocket launches, domestic space evamds activities need to be more

visibly advertised, so that people will become maweare of (and take an interest in)
Czech space contributions. In that sense, the teelb$iCSO already attempts to

provide appropriate information, together with resports, press conferences and
multimedia tools.

The Czech Space Alliance (CSA) contributed by midihg in the national press and
professional publications the new ESA opportunjteexd the first successes of Czech
industry. Intelligent Transport Systems and Sewid&druzeni pro dopravni

telematiku - SDT) contributed to outreach abovebgilorganizing the congress of

Association of Space Explorers in Prague with ®@@eparticipating astronauts.
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Many free-time interest groups, leisure companied arganizations provide an

appreciable contribution to the awareness on sgeaitee general public.

The CSO has been addressing the entire generat puitht a spectrum of educational
activities aimed mostly at students, young scightisngineers and technical experts.
Another important outreach element is the netwdrbdlazens of public astronomical
observatories and planetariums, located throughlobet Czech Republic in quite
surprising large number. They are directly engaged the promotion and
popularization of astronomy and space to the pulither important organizations
include the Czech Astronomical Society and the ipubtsociation Cosmo Club.
Some of these organizations promote the developofestientific, engineering and
technical skills among the young generation — amgxe is the Association of Small
Debruars of the Czech Republic or the AssociatarYbuth Science and Technology
AMAVET.

All the above organizations support a wide age @aofjpublic and professionals
interested in space and science.
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5.3 Human resources

Czech space educational activities should motitheebest talents from the incoming
young generation to be engaged in the fields afesgagineering, technology, science
and applications.

There are few human activities that stimulate mibre imagination, interest and
inventiveness of young people than space activéimes programmes. Therefore the
approach should be to leverage the Czech membenmshgSA to encourage and

inspire young people to enter into scientific andiaeering disciplines. The CSO has
already done a lot of work in this respect andhirtwork should build on their

experience.

The main challenge towards primary school childshbe to establish and maintain
an interest in science and modern technology usmegntertaining and spontaneous
way to show them how science and technology caapipdied in various disciplines
with great benefit. Emphasis will be placed ongle/ful, exciting and funny form of
presentation of space and its applications and uses

In high school, the main objective will be to deygland promote interest in modern
science and engineering. Emphasis should be platel@epening the knowledge and
understanding of specifics of space and sciemaifid technical disciplines related to
space. Better cooperation with high school teacheesls to be established.

Regarding undergraduate students, graduate studerdsyoung scientists and
engineers with an interest in space, they shoulsupgorted to help them accomplish
their ideas through their studies, professionajguts and membership in professional
associations.

The quality of human resources currently involvadspace activities in the Czech
Republic is comparable to those of other develammeaohtries. The involvement of the
current scientific and industrial human resourcesai good basis for further
development. To develop and maintain the reputatioa highly industrialised and
technologically advanced country, we must focugm@ating conditions to create well
gualified young scientists and engineers — not angpace but in other disciplines.

Even with the good basis for further developmeiat turrently exists in the Czech
Republic, scientists and engineers with existingegience in space is lacking. For
this purpose the announcements of ESA for Youngd@ate Trainees should be
disseminated in the Czech Republic. This schenosvalfor young graduates to spend
one-year at the main ESA establishments in theé\lethds (ESTEC), Italy (ESRIN),
Germany (ESOC) and Spain (ESAC). The Young GradUai®ee scheme is funded
and driven by ESA but will offer a limited numbef toaining opportunities for the
Czech Republic, since it is open to all citizen&8A's Member States.

More targeted schemes are possible to implemenh \sjtecific cooperation
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5.4 Markets

5.4.1 Earth Observation

Earth Observation is one of the fastest develogipgce sectors with the broadest
application and service potential.

Recognising this fact, the EC decided in 1998 tbuge a global satellite system
observing the Earth, which would focus on Europ#isa the synergies of both space
and in-situ data and bring useful services to Eemopcitizens. Named as Global
monitoring for environment and security (GMES), #ystem is a joint activity of the
EU and ESA to cover Earth observation needs of fiurdt is now progressing to
commence its operational phase while providing #gpected monitoring data and
information in the following areas, which are atstevant for the Czech Republic:

e Land monitoring services

o Land use/land cover change

Soil sealing
Water quality and availability
Spatial planning
Forest management
* Atmosphere monitoring services:
Greenhouse gases
Reactive gases, which influence the air we breathe
Ozone layer and solar UV radiation

Aerosols, which affect temperature, air quality d@imel transmission of
solar radiation.

o O O O

o O O O

* Emergency response services
o Civil protection
0 Humanitarian aid
0 Security crises

e Security services

o0 Surveillance Infrastructure: land border surveitian critical
infrastructure (e.g. pipelines)

0 Support to peace-keeping: population monitoringura resources
(eg. water)

0 Support intelligence and early warning
0 Support crisis management operations
The Czech service providers and users need todpaad to be able to make use of
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the system and available data. To secure the caapeess of Czech EO service
providers and the competency of the users at\&lde the national space programme
will support coordination of all EO activities aational level.

For the Czech Republic the GMES opens a wide féldpportunities for national
institutions to acquire new types of data for decismaking as well as unique
opportunity for business to get into projects foMES, which are currently
implemented via the"7Framework Programme '{#ramework Programme SPACE).
For the period 2007 to 2013, €1.200 million is edited for GMES applications
opening opportunities to boost the Czech EU marketwever, there is an urgent
need to facilitate a higher participation of potsiBGzech applicants in this field.

Several issues make participation in tHeFramework Programme difficult for small
SMEs. The first is the necessity for co-financireyen if in 7' Framework
Programme the situation has improved and SMEs can nequest up to 75% for
technical work. Even this can be a problem for $roampanies that typically live
from hand to mouth. The other issue is that théueti@n and payment processes take
too long, especially final payments. The latterspatiditional strain on the SME’s
cash flow. In contrast, ESA pays within very reasda, well defined, time frames
and allows for an initial payment on project kick-d.ast but not least, the proposal
requirements are often complex for a small SME tbatnot afford dedicated
resources for bid writing and this, combined witle fact that the proposal costs are
not covered, can make bidding in th& Framework Programme unattractive for
small SMEs.

Recently, a higher participation of Czech userdieppts in GMES has been
struggling with problems at two levels - at thetimgional level and at the
service/users level. At the institutional leveliagée coordination body to cover the
governance of GMES together with GEOSS is goindpéoestablished - National
Secretariat (NS) for GEOSS/GMES. The aim of this id6 GEOSS/GMES is to
coordinate all GEOSS and GMES related activitiethiwithe country by MEYS and
ME. The NS will be composed of representatives ftbemME, Czech Environmental
Information Agency (CENIA), Czech Hydrometeorolai¢nstitute CHMI), and by
MEYS. The scope of the NS will be mostly in intdrr@ordination (GMES
awareness-raising) and support for proposal writargd also in closer cooperation
with state institutions as possible users of GMESvises. However, for the
successful utilisation of all GMES services andapmities, a stronger commitment
also from other ministries and institutions is regtde.g. MT, Ministry of Interior,
Ministry of Agriculture or MD).

CENIA operates as a state-subsidised organisatideruhe ME. The main activities
of CENIA are to collect and interpret data and jtevassessment, to monitor
conditions for aggregated and statistical inforomatabout the environment, sectors
and socio-economic aspects of sustainable develupame to provide the assistance
to public administration in the area of Integratadllution Prevention and Control
(IPPC) and Environmental Impact Assessment (EIA/SEFe results of CENIA
work are presented in the form of maps convertedd Bustainable development
indicators and published in information publicagon

On the servicel/users level, Czech companies nesgrctooperation especially with
other western European organisations, which havehnmnger experience with the
7" Framework Programme especially in their parti¢gain relation to GMES.
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Apart from the development and utilisation of seed, the EO sector involves a
whole set of hardware development related to rensamsing sensors, optical
systems, advanced data analysis techniques andpdatassing and distribution
infrastructures. In these areas, the Czech Repulgers time to consolidate and
advance current skills present at some of the midlisnd academic organisations
(see Chapter 4). An opportunity for this is now imlde in the Czech Industry
Incentive Scheme and ESA technological programrasgecially TRP, GSTP and
EOEP. If proved successful, the Czech products lmeaysed for operational satellites
developed by ESA for EUMETSAT, or for GMES Sentmgétellites.

5.4.2 Telecommunications

Telecommunications have a very wide use in everytdyities of the society in the
Czech Republic. They had a very fast developmenthen last 20 years but as
elsewhere in Europe, it is a mature market espgdal satellite telecommunications.

The Czech Republic does not own and does not @parat satellite network. The
Czech Republic, Slovakia, Hungary and Croatia Huodevever the right from the
International Telecommunication Union on the geadighary orbital position at 12,8°
W for digital broadcasting satellite services (B&®t is not utilised at present.

In satellite telecommunications most of the mar&aented activities are mainly
oriented towards software solutions for telecomroation operators and for special
applications for control of the telecommunicatiatwork and its supervision.

The present market with telecom satellite baseds in the Czech Republic can be
divided into the following sectors with the asstethmarket shares:

= Broadcasting — 57 %
=  Fixed networks — 40 %
=  Mobile networks — 3 %

About 12 % of the above indicated infrastructureused for transport and other
related applications.

The present total income from the satellite telecoarket in the Czech Republic is
estimated at about CZK 300 million per year.

Broadcasting - The telecom satellite market in broadcasting lcassiderable
orientation towards delivery of direct to home (DTidlevision broadcasting (90 %
market share of the broadcasting sector sharejcati® distribution of television and
radio program signals by cable and terrestrial neta/(10 %).

The Czech Republic is a member of international egomental satellite
telecommunications organization — satellite orgainins European International
Organization of Space Communications (INTERSPUTNIKJEuropean
Telecommunication Satellite Organisation (EUTELSKIO) and the International
Telecommunication Satellite Organisation (ITSO).the area of maritime transport
the Czech Republic is also member of Internatidviabile Satellite Organization
(IMSO), that supervize the operations of privatibedanization Inmarsat Ltd. that is
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offering services for global emergency system (GMNIp& remote identification and
ship survelience system. Satellite networks comgnaseéd in the Czech Republic are
those operated by EUTELSAT, ASTRA and INTELSAT.

Fixed networks Fixed satellite networks are an important patieécommunications
infrastructure for all date transmission serviceg.(IP telephony, Internet, LAN and
WAN networks) for public and private network operat and for satellite
applications. These use satellite channels in thevigusly mentioned satellite
networks.

Mobile networks are used mainly for mobile 3G services, newsirngsnd in crisis
management, distress, safety and rescue, transpmemedicine and defence
and security systems where Very Small Aperture Teate (VSAT) are also used.
These services use INMARSAT, IRIDIUM and to a lessegree ORBCOMM and
Thuraya satellites.

In the transport sector telecommunications are @albhe used in data transmission
among personal or vehicle navigation devices ilextalalong road or street
infrastructures where the integration of subsystenrmportant.
1) Mass market
a) public transport information (time tables, tabléglmarges, tariffs
b) ticket reservations and purchasing (SMS tickets)
c) real time traffic and travel information (RTTI)
d) personal navigation
e) car parking navigation systems
2) Professional market
a) logistics
b) fleet management
c) traffic management
3) Safety related applications
a) satellite communications systems for air trafficr@agement (ATM)
b) emergency systems and transport safety and sesystgms

It is to be expected that the current profile & fatellite telecommunications market
and its structure will be maintained in the Czedpublic. It is possible to expect an
increase of requirements of the satellite infragtme mainly in advanced mobile
telecommunications (e.g. broadband internet accee®) generation networks and to
address the needs of control and supervision sgsténmtelligent transport systems,
e-Health applications, distress, safety and resgs&ems etc.

The dominance in the Czech Republic of servicessarfidvare developments in this
area is expected to be maintained. To a lesseedgtire satellite telecommunication
market is expected to be oriented towards the dpweént and production of

components for applications in the space segmenfsublic and private satellite

telecommunication networks. These developments; tlse, products, services and
applications are expected to find a market not amlhe Czech Republic but also in
the EU and the rest of the globe.

Satellite communication systems are currently ategial part of the global
communication infrastructure and act as a supplemen the terrestrial
telecommunication network. The infrastructure aiele communication is mainly
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financed by the private sector, in particular bylicaand television broadcast
companies and telecommunication branches. The Earoghare of satellite launches
and services amounts to 40% of the world markee. Jdal of the Czech Republic is
to acquire a share in this market.

5.4.3 Navigation

Satellite navigation enables users to find out #xachere they are anywhere on the
Earth using signals from orbiting satellites. Thee€h Republic already benefits from
the applications offered by satellite navigationl @ctively supports the development
of new technologies that exploit the potential ateflite navigation.

Czech companies regularly and successfully take ipathe European Satellite
Navigation Competition, and have received awards ifthovative design of
applications. Europe’s Galileo satellite navigatgystem will feature 30 satellites to
provide the whole planet with a highly accurateargmteed global positioning system
under civilian control.

The range of potential applications for Galile@xdremely wide. Galileo’s advanced
technological features and its commercially oridrgervices will make it a valuable
tool for nearly all economic sectors. But the vabfeGalileo is not limited to the
economy and companies. Galileo will also be a lssetfor the provision of public
services (e.g. guide the blind and people suffefiogh reduced mobility, monitor
children or Alzheimer's sufferers with memory log$c.). Integration with other
technologies such as mobile communication or tiathl navigation aids will further
increase its potential. The areas of applicatiors&tellite navigation include:

1. Personal navigation services and emergency callsustomers will be able to
access specific information through the integratadnthe Galileo system's
receivers in a large number of devices such as Impbiones, location-based
services and personal mobility (e.g. the nearespital, the best way to a
restaurant, etc.);

2. Road transport: this area covers a wide range of applicationsmfro
telematics and navigation devices to electronic ¢edection (EFC) for
highway or city tolls, safety applications and gegr-use insurance. Virtually
all 240 million vehicles circulating in the EU caubenefit from state-of-the-
art navigation systems;

3. Rail transport: railway infrastructure includes signalling andirirdocation
systems, mainly installed at track side. Thesegaadually being replaced by
the European Rail Traffic Management System and Ebeopean Train
Control System (ERTMS/ETCS). The EGNOS and Galigstems will
enable: 1) Higher level of safety on regional linetere signalling systems
are obsolete or completely missing, 2) Replacenoéngéxisting track-side
signalling including ETCS balise by means of vittilise, and 3) safe
detection of train integrity.

4. Maritime, inland waterway and fisheries navigation: the efficiency, safety
and optimization of marine transport are key isswegch can benefit from
satellite navigation. Directive 2005/44/EC recomuerithe use of satellite
positioning technologies for vessel tracking aratitrg in inland waterway
transport;
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5. Air transport: satellite navigation opens up highly interestirrggpects in
this field. The accuracy and integrity of the Gadilsystem will enable the use
of existing airports to be optimised. It enhancesavigation accuracy in all
flight phases and also within movement on landsidds®e SESAR joint
undertaking, which implements the legal framewail Idown in the Single
European Sky regulations, will also rely on sateliavigation;

6. Civil protection, emergency management and humanit@&an aid: helping
people after earthquakes, floods, tsunamis andr athtural or man-made
disasters requires the location of people, assetb rasources. Satellite
navigation should shorten the response times @lueeservices and optimise
their deployment;

7. Dangerous goods:the legal framework will need to be updated toetak
account of the many options that Galileo will offer the event of problems,
satellite navigation can also improve emergencyoBse;

8. Livestock transport: every year millions of animals are transportedha
EU. Traceability of livestock is of paramount imfarce to prevent sanitary
fraud, ensure food safety and protect animal welf&egulation (EC) No
1/2005, which lays down the requirements for th@ndport of animals,
requires the use of satellite navigation systemslimew trucks for long
journeys;

9. Agriculture, parcel measurement, geodesy and cadaat survey: the
location and size of parcels are key data for msénformation exchange,
whether for commercial purposes or applying for sidies. Satellite
navigation helps farmers to optimise crops, redigréliser and pesticide
inputs and ensure effective use of land and w&&SS systems can also
simplify and improve the quality of data collection geodesy and cadastral
surveys;

10.Energy, oil and gas:industry makes extensive use of satellite navogati
systems for exploration and exploitation. The saéetd security of oil and gas
transport can also benefit from the positioningctions offered by Galileo. It
can also improve the synchronisation of electridistribution networks;

11.Search and rescue servicedy allowing near real-time reception of distress
messages from anywhere on Earth with precise ltatformation and
contact between rescue centres and people in shist@&alileo will facilitate
rescue operations and reduce the rate of falsemslaiThis also has
implications for the fight against illegal immigiat and the ability to rescue
migrants in distress at sea;

12.0Other applications: these include logistics, environment, science, law
enforcement and others (e.g. public transport, ipullorks and civil
engineering, immigration and border control, momitg of prisoners, medical
applications and people with disabilities, scieatiesearch, etc.).

It is expected that the Czech entities will bendfim the successful project
“Participation of the Czech Republic in the Galilemject” offered for six years to
prepare in a systematic manner to contribute to déeelopment of an applied
superstructure for transport by using GNSS data.
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5.5 Fields of Activity

The setting up of commercial satellites and thesoaiated infrastructures takes a
relatively short time, usually in the order of 23oyears. This short period is due to
the commercial approach where off-the shelf systemgh some degree of
customisation, are used. For this type of missiary little if any R&D is required.
This approach is constrained by the market whesésand risks must be known and
competitive. By its nature ESA does not undertdke type of missions since its
Convention does not cater for the exploitation pdce systems. These missions are
the purview of satellite operators and organisatismch as EUMETSAT, SES-Astra,
Eutelsat or the future Galileo operator.

The mandate of ESA covers instead the long proaeB&D of space systems from
the original idea in the form of a mission concepthe full development of an entire
space system. By its nature this is a very longgss that may take up to 20 years
with its associated costs and risks.

New mission concepts are usually born from advaecgérm technology that may
create opportunities to implement missions thatewseviously either impossible or
difficult to implement. A very good example is SMO®at was born from

technologies developed in synthetic aperture radtom(SAR) that lead to practical
space-based ways of measuring the ocean salirgtyhensoil moisture allowing for
the parameterisation of ocean circulation and dauiing to determination of the
Earth’s surface water cycle.

On the other hand, mission requirements stemmiom fsecience, applications or

markets lead to the identification of technologdiest are necessary to fulfil particular
mission requirements. Examples of this are thel€&nsatellites where an entire set of
technologies had to be developed to fulfil the missequirements.

These two processes with opposite directions, ftechnology to space mission or
from space mission to technology are the purviele®A and make understandable
the strong technology R&D component of all ESA\Atigs that ultimately lead to the
development of new families of commercial satdlimich as AlphaSat, SGEO or
Galileo, and to new scientific satellites or missisuch as the ESA Earth Explorers
or as Herschel-Planck or Solar Orbiter.

As was discussed in a previous Chapter, ESA mantmgeswo-way process by
assessing the state of preparedness of a techn@ldjy) so that it can evaluate
whether a particular technology is ready for a gitge of mission. In many cases,
the lack of preparedness of a technology may leagpace mission proposals being
rejected. In other cases, the TRL of a technologgd$ to new space mission
proposals, previously unthought-of, being elabatate

It is for this reason that ESA is by its nature theropean space development
organization of all EUMETSAT satellites (MeteosSG, MTG, MetOP-EPS),
those of the EU (Galileo and the Sentinels in GMESi)ice space carries very high
risks ESA also carries the demonstration of itsettguments by producing under its
responsibility the first satellite of the seriesidl also in this frame that AlphaSat or
SGEO are being developed to support European $paastry.

In this context, in the Czech Republic, to leverdge development of a space
industry, it is necessary to involve Czech actassmuch as possible, in all stages of
the value-added chain of space missions takingantmunt the TRL of each of the
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technologies and the time, and success rate negdesaach the final demonstrated
product.

This R&D process is fraught with difficulties, hower. As a rule, low TRL activities,

where academia and research institutes are edsdmiae relatively small costs
allowing for several directions of science and texdbgy to be exploited. The costs
usually increase with the TRL but previous actestihave narrowed down the
directions of R&D leading to reduced risks. As poesly discussed, higher TRL
technologies must have increased industrial ppgt®mn to lead to useful products
(innovation). This is also the reason for the pHasggproach in the implementation of
a space system or mission.

To ensure economic benefits to the Czech economm fspace activities in a
relatively short time the R&D of high TRL technoleg must be supported while, to
ensure a continuous long-term benefit, low TRL R&®ivities must be pursued with
systematic evaluation of its readiness and fiefdzpplication.
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6 Analysis of the programmes and current situation

This chapter discusses the tools and instrumenthgeiform of programmes available
to the Czech Republic to implement its strategye programmes are presented for
each institution.

6.1 European Space Agency

Current involvement of Czech Republic in ESA isided by ESA rules regarding the
contribution on mandatory activities and subscribeghtributions to optional
programmes made by the Czech delegation at the G&&Acil at ministerial level in
2008.

6.1.1 Mandatory activities

The Czech Republic is bound by the ESA Conventioncéntribute to ESA’s
mandatory activities in proportion to its GDP, whiis at the level of 5.4 million €.
These activities cover the scientific programme #mel so called basic activities
which include strategic studies and technology mwogmes, education, common
technical facilities and ground infrastructuresd amrporate activities. Through the
mandatory contribution, the Czech Republic paréteg in a wide range of ESA
scientific missions as well as technology developimprogrammes. Thé&zech
Industry Incentive Schemas described in section 2.1.1, falls into the daory
activities domain.

6.1.1.1 Science

Space Science missions of ESA that are financed freandatory contributions of
ESA Member States and that are currently in thelempntation phase are LISA
Pathfinder, JWST, Gaia, and BepiColombo. Czechnsisis interested on these
missions have been involved in the past, mostlyRELS projects. At this stage, for
missions in the implementation phase, there ig lthance for Czech industry to join
the already established consortia of companiesamehting the missions.

Future ESA missions under the umbrella of the E&#giterm plan Cosmic Vision

2015-2025 are under consideration and the seleatibrnthe missions to be

implemented out of the current candidate missioilsamd in 2012. The selection

will be based on the scientific merit of the asatenl scientific objectives, budgetary
requirements of the missions (with €450 million dapboth medium-sized missions
and €650 million for large-sized missions), and tehnology readiness level of all
components critical to safe and effective missimaplementation.

It should be noted that ESA’s Science Programmddwomly the platform (satellite),
its launch, and operations. The scientific instrataeon-board each of the Space
Science satellites are funded nationally by the lkenstates involved except in the
case of single instrument satellites as is the caX¥&IM, Herschel-Plank or Gaia.
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Regarding the processing and analysis of scierddia this should also be supported
through PRODEX or National resources. Czech s@ensihould also be encouraged
to submit scientific proposals for the future scenmissions with the aim of
becoming Principal Investigators of scientific mshents.

6.1.1.2 Technology

To this end ESA manages several technology R&D narogeé® to guarantee that
the necessary technologies are mature enough intiochee From the mandatory
contribution the following programmes and initi&sv/are covered.

The Technology Research Programme (TRBjves as the core for the development
of promising technologies in their early stagespafduction up to the laboratory
experiments or proof-of-concept stage. Amongst geals is to assess
innovative/prospective technologies incorporatimghhdevelopment risks but also a
high potential pay-off and to demonstrate theirfuisess for space applications,
providing ESA with a long-term technological capépito define new space
missions and applications.

TRP does not concentrate on a specific technolagyaih and is open to all space
related technologies. This program has a yearlygbudf € 43 million with 3-year
work plans and yearly procurement plans. CurrenP Tgcle end in 2010 and next
will cover 2011-2013.

The Innovation Triangle Initiative (ITl)is a specific a rather distinct part of the
Technology Research Programme that aims at theféraaf innovation technologies

used outside of the space sector to the appliction ESA projects (though

completely novel technologies are also welcome).

Project proposals can be submitted anytime andeaatuated periodically 3 to 4
times per year. The available budget for both pajefoncept and demonstration of
feasibility/use studies is € 1.5 million per year.

The Science Core Technology Programme (CT)lows-up the Technology
Research Programme and focuses on developing andndérating the maturity of
critical technologies necessary for candidate sifiemissions. The demonstration of
the feasibility of these critical technologies is8 assential prerequisite to enable
implementation of the planned missions at an aetéptevel of risk in terms of cost
and schedule.

The work is planned in 3 or 4 year cycles and gulaly updated. Current work plan
is for years 2008-2011. Yearly budget of the progree amounts to € 10-11 million.

The General Studies Programme (GSRferfaces in different ways with all of ESA's
programmes, but its main role is to act as a “thank" laying the groundwork for
the ESA’s future activities. The feasibility stusliandertaken by GSP give the ESA
Member States and the scientific community the s&agy information on which to
base their decisions about the implementation of peopgrammes and missions and
the future direction of space activities. The G8Rliges are selected from proposals
submitted by ESA staff. GSP activities also refldw¢ views and suggestions of
Member States and industry gathered through wopgsshasits and hearings.

2 All ESA programmes except that dedicated to therafions of the European launcher infrastructure
in Kourou, French Guyana, are dedicated to devedmpninowever, as can be seen in ESA’s European
Space Technology Master Plan the programmes witimastrong technology R&D component are up
to 7% of ESA global budget.

45



The work is planned in 3 year cycles and is redulapdated. Current work plan is
for years 2008-2011. The yearly budget is aroun2Z0€million and is part of the
mandatory activities.

The European Component Initiative (EGias the objective to reduce in a sustainable
manner the European dependence on non-Europeate ssogirced Electrical,
Electronic and Electromechanical (EEE) componepdsticularly those that might
become subject to export restrictions (e.g. ITAREad User Certificate). ECI is an
open cooperative programme where ESA and natiquaaiesagencies participate each
and contribute to the programme objectives withrtben funding. The ECI type of
activities is also addressed under the new optipnairam GSTP-5 — Element 2
“Building Blocks”.

This program runs in its second phase (2008-20d@has allocated a budget of € 6.5
million.

6.1.2 Optional programmes

The Czech Republic participates in range of optiomegrams. The level of
contribution to these programs was decided shdydfore the ESA Council at
ministerial level in 2008 held in The Hague in Noweer 2008, right after accession
of the Czech Republic to ESA.

The limited amount of time available before the ESAuncil at ministerial level
constrained the negotiations regarding which ESAioapl programs the Czech
Republic should join.

The period from the date of accession of the CRabublic to ESA to the date of the
ESA Council at ministerial level was very limitedlhis made the discussions and
negotiations among ministries and industry difficul

For the next ESA Council at ministerial level to lbeld in 2011 the Czech Republic
will need longer and more thorough preparation &zidke which ESA optional
programmes to subscribe and to what level of ressur

Due to the above mentioned very short period, gestbns of the Czech Republic on
which ESA optional programmes to participate inevériven by the following:

e Czech industry and institutions were consulted bairtinterest and
capabilities regarding participation in ESA optibrpmograms and the
commitment that they could make use of. The Czetbgation then made
the best effort to accommodate the received interes

» Since the mapping of the Czech industrial capacitie the time was
limited and further potential for future participat in collaboration of
ESA could exist, and new interests in space projeatild arise in the first
years of Czech ESA membership, several other pnuges were
subscribed at the minimal level. This funding etiséij serves as a
“place-holder” enabling Czech participation everihinose programmes for
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which no interest was expressed during the limitedisultation with
industry and institutions.
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The Czech Republic currently subscribes to 13 optiprogrammes. The following
list presents all these programmes, from scienoeugiin technology to application
development.

6.1.2.1 Scientific programmes

The Programme for the Development of Scientific Expenits (PRODEX)is a
programme that provides funding for the industrddvelopment of scientific
instruments or experiments, proposed by institudesuniversities in the Czech
Republic, that are selected by ESA for one of itgpammes in the various fields of
space research (science, microgravity, earth obgery etc).

These scientific instruments or experiments malidreware or software projects, the
development of which is carried out in collaboratiwith industry. This helps to
strengthen relations between academia and industig.instrument and experiment
proposals are first, at national level, evaluatgdhe Czech PRODEX committee and
are then reviewed and selected by ESA in accordawite its own rules and
procedures. No instrument or experiment not salelbieESA shall be funded under
this programme. Czech subscription to PRODEX cabeatsed to fund development
in other Member States. This makes PRODEX a vemydgolatform for national
funding of Czech scientific instruments to be floamboard spacecratt.

Since the beginning of 2010 MEYS established thecBZPRODEX Committee to
review project proposals and to follow up on theadlepment of the programme.

The Czech Republic has subscribed €0.25 millionypar for the period 2009 — 2010
and €0.5 million per year for the period 2011 —2Q&.c. 2008).
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The European Programme for Life and Physical Scien&dd4KS) programme in its
3 period builds on the previous two periods whicpared the European scientific
and industrial community in Life and Physical Sces in space by carrying-out
preparatory experiments on non-ISS platforms.

Now the ELIPS Programme Period 3 (ELIPS3) propesésnsive and optimized use
of the European Columbus laboratory and of the pema resources and capabilities
available on ISS, complemented by a unique suiteubdbhomous European mission
platforms for performing gravity- or radiation-redd research.

The programme provides focused fundamental andiemppesearch in Life and
Physical Sciences in space, technology demongigtion space, energy and
biotechnology, enabling research for Human Expionafcrew health and exobiology
research), education and outreach. The ELIPS progeaoffers to Czech researchers
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unique opportunity to perform research on ISS aheéroplatforms such as sounding
rockets, parabolic flights and drop towers.

The Czech Republic has subscribed € 2.77 milliortHe period 2008 — 2012 which
is 0.7% of the overall programme budget of € 39ioni (all in e.c. 2008).

The Earth Observation Envelope Programme (EOE®)the backbone of all EO
activities in ESA. The EOEP has two components. Ehgh Explorer Component
includes scientific missions aimed at the exploratof the Earth — both large
missions (Core Missions) and smaller and less estpenmissions (Opportunity
Missions).

Since 1998 it constantly updates its work plan gvive years. Currently the
programme is in its third period (EOEP-3). This gmamme, addressing Earth
sciences, contains as well a strong technology oot in which technology pre-
developments are carried out under two lines —hE&@bservation Preparatory
Activities (EOPA) and Instrument Pre-developmerR). It was as well in this
programme that all preparatory activities for tleaid then to GMES took place.

The Czech Republic has joined the already runni@g&E-3 and has subscribed €2.6
million for the period 2008 — 2010 which is 0.17%tloe overall programme budget
of €1490 million (all in e.c. 2006).

6.1.2.2 Technology programmes
The following programmes have a strong technolagyetbpment component.

The European Transportation and Human Exploration Pngpary Activities
Programme (ETHE)ncludes the initial phases of an ATV-based cadgavnload
system (Advanced Re-entry Vehicle — ARV) and thetiomation of the cooperation
with Russia. This aims at consolidating ISS operatiand constitutes a building
block of the European vision for human spaceflightl exploration. Studies on the
definition of a Moon Lander are pursued, along weébhnological development for
enabling human exploration including life suppoystems and demonstrators. In
addition, studies on the post-ISS infrastructure®E® shall be decided as soon as the
final decision on the extension of the ISS lifetingetaken. The programme also
includes a separate component for Early ActivitggsT ransportation.

The Czech Republic has subscribed €0.19 milliortHerperiod 2009 — 2012 which is
0.21% of the overall programme budget of €90 mill{all in e.c. 2008).
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The Future Launchers Preparatory Programme (FLPR3s the objective to help
determine how Europe maintains and strengthensdipendent access to space in
the long-term and to achieve a significant stepvéod in maturation and validation of
critical technologies so as to prepare for the Neg&heration of Launchers (NGL).
The Programme has been investing in the developaigathnological and industrial
capabilities in all main space transportation agase 2004. It does this to prepare
for the decision on Europe's best next-generatondh system, able to meet future
institutional needs while also maintaining compeétitess in the commercial launcher
market. The programme has 2 elements: Intermedigferimental Vehicle for re-
entry (IXV) and Systems, Demonstrators and Techgywld¢SDT). Most FLPP
procurements takes place through direct negotiatbrthe level of the prime
contractor with competition at the subcontracteele

The Czech Republic has subscribed €0.5 millionttier SDT element for the period
2009 — 2012 which makes 0.42% of the overall elérbadget of €120 million (all in
e.c. 2008). The Czech Republic has not subscribetXV element as the consortia
of companies built around IXV development has alyeldeen established which
makes it difficult for Czech companies to parti¢goa the programme.
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The General Support Technology Programme (GSh&3 as objective to perform
feasibility, pre-development and qualification dfentified critical technologies for
future space projects, strategic non-dependence iaddstrial competitiveness,
addressing established and new domains (e.g.sgelirity and SSA) and including
in-orbit demonstration as required.

The fifth period of the General Support Technol®gggramme (GSTP 5) consists of
four elements: Element 1 — classical GSTP actwitie described above, Element 2 —
development of building blocks and components ghhiechnology readiness level

(TRL) and support to their life-cycle, Element Security technologies, and Element
4 — In-orbit Demonstration (I0OD).

Building blocks (Element 2) are to be made avadatdl users in a catalogue of
products in line with the newly introduced prodpolicy of ESA, aimed at reducing
risks to projects and promoting product reuse.ilt &so strengthen European non-
dependence and will encompass the European Comiplmiiggtive, while aiming at
breakthrough innovation and promoting technology-&p.

In this programme 5 year work plans are used wi#fular updates every year.
Support confirmation on single activities by thetjgating States is necessary to
submit bids to the activities.
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The Czech Republic has subscribed €3.23 milliortHferperiod 2009 — 2013 which is
0.5% of the overall programme envelope of €650iaml{all in e.c. 2008).
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The European GNSS Evolution Programme (EGEWMs extended to 2011 to
maintain the competences of industry and ESA inigadion technologies for the
future evolution of the European global navigatisamtellite system infrastructure
(EGNOS and Galileo). This allows continued techggloesearch, development and
verification related to GNSS.

The programme functions to ensure the ongoing ¢weolwf these systems in terms
of technology and performance so they can adequatekt future demands in the
short, medium and long terms.

The programme includes R&D activities composedystem definition and support
studies, technology R&D, test-beds and system pweldpments and accompaniment
activities. Candidate critical technologies will pat through appropriate laboratory
and out-door test-beds, with the aim to provide20¥1 a second generation EGNOS
payload on board a suitable host geostationarylisateapable of simultaneously
supporting the test and demonstration of new EGN@Sices as well as operational
services.

The Czech Republic has subscribed €0.48 milliortHerperiod 2009 — 2011 which is
0.46% of the overall programme envelope of €10%ionil(all in e.c. 2006).
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The Telecommunication optional programme is tAelvanced Research in
Telecommunications Systems (ARTESY is divided in elements that can be
subscribed separately.

The Czech Republic has subscribed to several ARIB§ramme elements with the
objective to support the competitiveness of theopean industry as well as to
undertake demonstration projects leading to opmratisystems, in partnership with
users and operators.

The slices 1,3-4 ARTES 1, 3-4 support the technology R&D which underpins the
competitiveness of the European space industryugfirothe development of
innovative satellite communications technology,taeys and applications, to enable
industry to meet future customer needs, includimagé of the public sector.

ARTES 1 is dedicated to strategic analysis, maakeiysis, technology, and system
feasibility studies and to the support of satelttanmunication standards. It is a
preparatory element of the Telecommunications piogne and is the basis for the
definition of the strategy of ESA in this domain.

ARTES 3-4 is dedicated to the development, qualiion, and demonstration of new
products and to the improvement and update of iegisbnes, assuring also the
qualification of these improvements. The word “prodl in this case has a wide
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meaning; it can be a piece of equipment, of eitherplatform or the payload of a
satellite, it can also be a user terminal or atilkcom system integrating a network
with its respective space segment. Telecommunicasipplications can also be
undertaken under the terms of this element. It Seekimprove the near-term
competitiveness of the satellite communication stdu Its activities are co-funded
(50%) by industry.

For the period 2009 — 2013 the Czech Republic hascsibed € 0.12 million for
ARTES 1 and €1.7 million for ARTES 3-4 which arespectively 0.2% of €60
million and 0.31% of €550 million of the overallggramme-element envelopes (all
in e.c. 2008).

ble.
6.1.2.3 Application development programmes

The following are programmes (or slices of prograsjrthat are geared towards the
development of applications.

Element 10 of the ARTES programmeARTES 10 (Iri&) with its on-going Phase
II.1. Its objective is the development of a modeommunication standard enabling
aircraft to communicate worldwide scale, using loast and low complexity user
terminals, antennas and communication services. prbgramme includes the test
and validation infrastructure, the ground segm#rd,end-to-end system integration
and interface with the overall Air Traffic Managemeystem, and safety analysis.
Operators will be involved in phase Il.1 as welliaghe future operating entity in
phase 11.2 that could entail a cost of around €dtiion. While all the work for the
definition and development of the satellite payloadd associated services is
incorporated in the programme proposal, there sheckpoint foreseen in 2011,
before the go ahead and funding of the developmuathiexploitation phases.

The Czech Republic has subscribed €4.14 milliortHferperiod 2009 — 2011 which is
10.64% of the overall programme-element envelopgd8t9 million (all in e.c. 2008)
— by far the largest Czech contribution to an omloprogramme both in terms of
absolute amount of money and share of the submgripAssuming that the same
percentage of the total programme is maintained ther following phase, the
subscription could cost in excess of €19 milliortrmén equivalent amount of over
€19 million being invested by industry as demaniogthe programme declaration.
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*ris is an alternative name for ARTES 10. It i an acronym. In Greek mythology, Iris is the
personification of the rainbow and messenger ofjas: Iris links the sky to the Earth
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ARTES 2G- the Integrated Applications Promotion (IAP) g@ato foster the use of
integrated space technologies, alone or in comibimatith a variety of terrestrial
systems, in a wide range of operational servicesstriety and public policies,
thereby exploiting more systematically Europeanesiments in space and existing
European space capabilities.

The concept of integrated applications is not newt,the IAP Programme introduces
the novelty of a systematisation of the searchafa promotion of new services while
combining the different capabilities of space amedéstrial systems based on a
bottom-up, demand-driven approach. The programrbassed on two elements: Basic
activities (raising the level of awareness of thmeptial users, identification of

potential new services and preparation of new ptsjdor demonstration) and

demonstration activities (projects that lead to-gerational services). Service
providers, industry and user institutions are inedl in projects with a view to their

taking over the service when the activity is matar@ugh to lead to sustainable
operational services.

The Czech Republic has subscribed €0.17 milliontHierperiod 2009 — 2013 (Phase
1) which is 0.21% of the overall programme-elemamielope of €80 million (all in
e.c. 2008).
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The Global Monitoring for Environment and Security Spa€omponent(GSC)
programme was initiated in 2005 and provides th#alnspace capacity needed to
deliver an effective global monitoring of the emriment to meet user-defined
requirements.

The current second segment of the GMES Space Canp¢BSC) programme is a
further major step towards full operational capapilbf the dedicated Sentinel
missions. It will also provide a reliable and efict operational access to Earth
observation data from other contributing missioreeded by the GMES user
community. Segment 2 spans the period 2009-201&lapping with the on-going
Segment 1 (2006-2013) initiated in the ESA Couatiministerial level in 2005. It
includes in particular the development of two uwnitshe Sentinel 4 instrument (to be
embarked on MTG), and a Sentinel 5 Precursor gatedls well as the development
activities of the Sentinel-1, -2 and -3 B unitstadlight readiness. Segments 1 and 2
are co-funded by the EU and are designed to mestraguirements for a range of
operational services, including Emergency Respobaed Monitoring, Marine and
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Atmospheric Composition. The detailed content ajrSent 2 has been elaborated in
close consultation with the EC.

The Czech Republic has subscribed €1.76 milliortHferperiod 2009 — 2018 which is
0.2% of the overall programme envelope of €856 léani(all in e.c. 2008).

g.

The Meteosat Third Generation (MTG¥ogramme aims at the development of the
technologies and systems which will allow EUMETS#Tensure continuation of the
European meteorological service, and particulashaddress the next generation of
European geostationary meteorological satellitéesys.

MTG comprises two different satellites and will ankbe the accuracy of forecasts by
providing additional measurement capabilities, bighesolution and more timely
provision of data. The programme follows the precgdof the Meteosat Second
Generation (MSG) development, i.e. an ESA develgpirpeogramme for the initial
two prototype satellites with a fixed contributimom EUMETSAT. ESA will then
procure four additional recurrent satellites on dkehof EUMETSAT. The
development programme lasts from 2009 until 2020.

For this period the Czech Republic has subscril#&#4€million which is 0.26% of
the overall programme envelope of €860 million f@ale.c. 2008).

6.1.3 Other ESA programmes

There are many other ESA programmes currently mbsa@ibed by the Czech
Republic. The following, however, are presentectltkere to their possible interest.

The ARTES Element 5: “ESA Telecom — Technoldggs been initiated to ensure the
long-term readiness of the industry to respondaiming commercial or institutional
opportunities by focusing the ARTES 5 activities wthnological innovation in
equipment and systems for satellite communicatitime space, ground and user
segments are supported in the programme as wellaall system related activities.

The ARTES 5 supports the early steps up to andidimg the step where the subject
of the development has been built into a configanatepresentative of the final
product and critical performances have been verifig test. The formal qualification
and industrialisation are not part of the programifiee ARTES 3-4 Element is
ideally suited for a continuation of an ARTES 5 depment to complete the step
required to have a product ready for commercialatgtion.

The ARTES 5 programme element is split into two-sldments. The “Competitive
Workplan Activities” sub-element 5.1 is 100% fundeg ESA. The workplan
contains objectives and descriptions of the indigldactivities and it is updated
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yearly by ESA on the basis of a Call for Ideas ofgeimdustry, universities, research
organisations, national space agencies and ESI it “Non-competitive Industry

Initiated Activities” sub-element 5.2 is fundeddamaximum level of 75% by ESA.

ESA may fund up to 100% for work carried out by wamsities and research
organisations when such institutions are sub-cotdra and if this funding does not
exceed 30% of the total cost of the activity. Thevities are defined by industry and
submitted in response to an Open Call for Proposdalsen industry presents a
proposal in this sub-element a plan is requiredctmmtinuing the development to a
product ready for commercial exploitation.
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The Space Situational Awareness Preparatory Program®8A() objective is to
support the European independent utilisation of acckess to space for research or
services, through providing timely and quality dataformation, services and
knowledge regarding the environment, the threatstha sustainable exploitation of
the outer space.

For this purpose, the SSA objectives are carrigdrosuccessive programmatic steps
with a view to achieve a full operational capabildver a framework of ten years

since 2008. ESA is responsible for the technicéihdeon and the developments of

the European SSA system up to the operational stélge operational stage is

expected to be taken over by the EU.

The high-level users’ needs for the European SS#esy are especially to support
safe and secured operation of space assets artddredarvices, to support risk
management (on orbit and during re-entry) and lligbassessment, to assess the
status and basic characteristics of space objbots fnan-made and natural), detect
non-compliance with applicable international trestand recommendations, and to
enable the allocation of responsibility for spadejeots to launching state or
organization, and support confidence building messyidentification of owner
and/or operator).

The SSA Preparatory Programme comprises four eleméme core element, the
space weather activities, the pre-development arehdb boarding of critical
subsystems of the radar, and the pilot data cenfrescore element activities pursue
the objective of supporting the definition of th@vgrnance, of developing an
appropriate data policy and of specifying the dagatres that need to be established
within the SSA system. It also includes the speatfon and architectural design of a
space surveillance system that will monitor man-enaljects in Earth-bound orbits
including space debris.
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The European Participation in the International Spacdat®n Exploitation
Programme (ISS Exploitatiomyrovides for the legal and financial frameworknas|
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the means for fulfilling the obligations and respibiities accruing to the ESA in the
framework of the Space Station Agreements (i.e. BB ESA/NASA MOU) during
the ISS operations and utilisation phase.

The ISS Exploitation programme is intended to cdaher operations/maintenance of
the elements developed in the past ISS Developmergramme and of other

European contributions to the space station orlfétaility developed in other self-

standing programmes. The payloads and experimemsrform the actual utilisation

are not covered by this programme.

The ESA ISS Exploitation Programme involves a numifesystem elements and
related functions including all European developesins, which are part of the
integrated space station, as well as their mainmaThe flight element includes
Automated Transfer Vehicles (ATVs), Columbus labong Node 2 and 3, Cupola,
European Robotic Arm and many other facilitieshed tSS. Ground elements include
Columbus and ATV control centres, cargo integratignound communication

systems, user support and operations centres (US@ttscrew training and medical
facilities.

6.2 European Union
EU Framework Programme — priority “Space”

EU supports, via the "7 Framework Programme under the priority “Space”, a
European Space Policy focusing on applications sscBMES Global Monitoring

for Environment and Securty with benefits for citizens, but also other space
foundation areas for the competitiveness of theopean space industry.

Global Monitoring for Environment and Security (GEEIs the European Initiative,

which has been established to fulfil the growingedheamongst European policy-
makers to access accurate and timely informatiomices to better manage the
environment, understand and mitigate the effectsliofate change and ensure civil
security. It is a joint effort of the EC and ESAheve the EC formulates the whole
project scope, services and data requirements &#l i& in charge of the space
component including satellite development, assediaground segment and data
provision from third party suppliers.

Nowadays the whole system is in the pre-operatiphake with mixed funding from
both EU-ESA sources. The first three Fast TrackviSes should start operational
phase in 2011. The launch of the first satelli;eexpected during 2012 and the EU
operational programme, which should gradually taker funding of the whole
system operations and upgrades, will commence 14 .ZDhe initial GMES Fast track
and Pilot services are now being finalized or depetl through funding from the EU
7" Framework Programme under the priority “Space”ilevhatellite development is
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co-funded by ESA —"7Framework Programme budgets and procured by ESA.

Considering the current programmatic period of #{e Framework Programme,
which was launched in 2007, to space is allocatedamount of €1,400 million of
which, €1,200 million is allocated to GMES. The ender is dedicated to space
foundations (space research, transportation, axpets, etc.).

Each year a call is published in this priority ardp to now three rounds of calls were
published. The next call ‘(‘z} Is envisaged for the second half of 2010.

The Czech Republic, as a member of the EU, hadl agportunity to participate in
7th Framework Programme under the priority “Spaaetl several institutions and
companies participated with their proposals irpedivious calls.

Applications from the Czech Republic covered bothimtopics in 7th Framework
Programme under the priority “Space” — GMES and afsace foundations. GMES is
mostly interesting for state institutions (envircemtal or emergency agencies) or for
GIS, mapping and generally IT companies. In spamendations, universities

(technical institutes) and also SMEs are invoheed, in planetary robotics or in space
transportation issues. However, compared to otlenicies, lic

Nevertheless, participation of the Czech Repuliic7th Framework Programme
SPACE is a good additional instrument to suppoatcepelated activities. The Czech
Republic also has tools to support Czech instihgtiand companies via the national
contact person for™7 Framework Programme under the priority “Space”urttie
Technology Centre of the Academy of Science ofGaech Republic and also in the
CSO.

ry.

Galileo

The European satellite system Galileo belongs taréugenerations of the GNSS
systems which are intended to present the usernaitionly basic but also guaranteed
services. Galileo is the joint programme of ESA @&hd EC which represents the
European contribution to GNSS.

The definition phase and the development and Int®@ddidation (IOV) phase of the
Galileo programme is being carried out by ESA aodunded by ESA and the EU.
The Full Operational Capability phase of the Galigogramme is fully funded by
the European Community and managed by the EC. HCEBA have signed a
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delegation agreement by which ESA acts as a desigrprocurement agent on behalf
of the EC. The EC has delegated to ESA the taskproturing the Galileo
infrastructure, in accordance with the GNSS regutaand the EU procurement rules
(Delegation Agreement signed in December 2008).H@durthermore, has provided
to ESA by means of a grant agreement, the fundsssacy to cover the cost overruns
incurred by ESA during the IOV phase.

The Czech engagement in Galileo is through memigerdhthe EU. The reason for
this is linked to the fact that the developmentgghaf Galileo took place under an
ESA optional programme that is already closed tdossription. In this development
phase the consortia for Galileo were established.

Considering that the Czech Republic only becamemiper of the EU in 2004 and of
ESA in 2008, it was not able to participate in tevelopment and production of the
European GNSS space segment to a greater exter@zEoh entities, the opportunity
to participate as a subcontractor in the final@atf the system nevertheless remains.

The Galileo User Forum (GUF) is worth mentioningcs it represents a Czech
initiative which gathers end-users of the Globaviigation Satellite Systems (GNSS)

applications. Through the GUF Workshops the pgugicts are involved in technical

discussions with European institutions responsibtethe development of satellite

navigation — EC, GSA and ESA. These workshops mmagiyce joint statements of

users and recommendations for users and may bédeoss in the development of

satellite navigation systems and their operatioplé@mentation. These workshops
were carried out to strengthen the Czech Repuldarglidature to host the seat of the
GSAin Prague.

The Czech Republic is also a candidate to hosséhé of the GSA, the agency of the
EU which manages public interests related to Elanp@&NSS programmes. This
candidature is a priority of the Czech government.

European Defence Agency
The EDA is active in the area of Research and Taoly (R&T) related to defense.

In this effort, the EDA is working closely with geipating Member States, EC and
the defence industry. Through its dialogue withsthastakeholders, the Directorate
aims to strike the right balance between industtielelopment and competitive
market issues.

The EDA and ESA have established informal workigtacts since 2008 with a
view to identify possible topics for coordinationdasynergies related to security.
Common areas of interest currently range from teenidion of requirements for

ESAs security-relevant programmes such as ‘Spaiteathnal Awareness’ and

possibly in the European Data Relay Satellite 3yste assess Unmanned Aerial
Systems (UAS) Command and Control over SatellitetHer scope for cooperation
exists in the area of R&T development. A more streed relationship with ESA may
involve the need for an Administrative Arrangemienthe near future.

The EC, the ESA and the EDA have agreed in 20Q8incforces in order to develop
critical space technologies in Europe. The ainoignsure that Europe can rely on a
technical and industrial capacity for accessingcepan particular in the area of the
manufacturing of satellites and launchers.
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6.3 EUMETSAT

EUMETSAT's key partner in developing and manufacigiisatellites and supporting
technologies is the ESA. Programmes in which thec@zZRepublic can participate
within EUMETSAT activities in the framework of tHeSA are Earth Observations
Envelope Programmes (EOEP), funding developmensoiéntific satellites, and
GMES Space Component Programme (GSC) for developgy generation of
satellites called Sentinel. EUMETSAT is also ind@dddinto the Global Earth
Observation System of Systems (GEOSS) initiative METSAT also cooperates
with the EU.

EUMETSAT has been also carrying out its own progrea® concerning

meteorological Earth observations, which the CzBdpublic can participate in.
These programmes are designed and developed jaiitkithe ESA but EUMETSAT

remains their main guarantor. In the framework lefse programmes EUMETSAT
often exploits products and technologies develdpeather ESA’s programmes, but
EUMETSAT Council can refuse by its decision suchAESclaims for products

development, application and implementation, whah not correspond with its
intentions and objectives. This is an opportundythe Czech Republic to enter into
EUMETSAT’s programmes architecture preparation.

EUMETSAT mandatory programmes are:
1. Meteosat First Generation, which will be probalggminated in 2013;

2. Meteosat Second Generation (MSG), at present tieehi priority operational
programme, which is supposed to deliver data at Eh2018;

3. European Polar System (EPS), in which EUMETSAT ties operational
responsibility for polar orbiting MetOp satellites.

Since these programmes are already running, thenCRepublic can participate in
them only in specific ways (e.g. software supptect)eNew EUMETSAT mandatory
programmes launched in 2010 and 2010 are:

1. Meteosat Third Generation (MTG), a joint programmtn ESA.

2. Post-EPS, which will provide observations contipwf previous European
Polar System (EPS) programme.

Both programmes have been at the preliminary lggelnd bring consequently new
opportunities for Czech industry and technologdmlelopment.

EUMETSAT has been also realizing an optional progre Surface Topography
Mission (OSTM) focused on sea level measuring. Thech Republic does not take
part in this programme.

6.4 National activities

Geographically small countries do not have suffitieapacity to implement top
ranking R&D in all scientific fields. Neither theege enough industrial capacities and
service bases for the advancement of competitigebased on innovation in all
economical spheres. Public support should therdberaimed at existing research,
development and technology potential offering adation in new products,
technologies and services relevant to socio-ecocedimeeds of the society.

Currently there is no specific dedicated space namgie in the Czech Republic.
However the following national resources may playeasential supporting role.
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The national R&D system is based on implementatbmprovisions arising from
National RD&I Policy, where the links between RD&id other areas of state interest
are being intensified, primarily as regards the ofdheir results for innovative
products, technologies and services.

The system of public support of RD&I is being refmd on the basis of the
Government Resolution no. 287 of 26 March 2008 vatlview to simplify the
structure of state support. This includes reductionthe number of budgetary
chapters, encouraging excellence and high qualdgearch, fostering human
resources, promoting international cooperation arehting professional agencies
(GACR and TACR).

The GACR supports activities only for basic reskavith no established priorities.

The TACR will, after approval by the Governmenttioé Czech Republic, announce
new programmes for applied research in 2011. I tbspect, some of the existing
programmes promoting R&D administered from différemnistries will cease to be
implemented and at the same time a full range of peogrammes foreseen by
National Policy for RD&l 2009-2015 aiming at stimtihg applied R&D,
commercialization and utilization of its resultsimmovations, stimulating the overall
R&D environment will be offered mainly by TACR, MES{ MIT.

Priorities for applied research approved by theidwal Policy for RD&l 2009-2015
will become a basis for the activities of TACR. Tré@rities are currently as follows:
Biologic and ecologic aspect of sustainable develemt, Molecular biology and
biotechnology, Energy resources, Material researClompetitive engineering,
Information society, Security and defence, and rRies of Czech society
development. It would be advantageous to Czechsingland academia to include a
transversal priority for space.
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The support of RD&l from EU Structural Funds is yaded until 2013 especially
from three Operational Programmes (OP) namely:

o OP RD&l (under competence of MEYS), which is aimed
strengthening the R&D pro-innovative potential bk tCR, mainly
through universities, research institutes and tleeioperation with
private sector. It also focuses on improving, depelg and extending
activities for commercialisation to increase theniver of commercial
applications of R&D results.

0 OP Enterprise and Innovation (OPEI - under competeni MIT),
aiming at the support of development of the enaeeurial
environment and the support of transfer of resaftfR&D into the
business practice. It supports the establishment netv and
development of current companies, their innovatpaential and
utilisation of modern technologies and renewablergy sources. It
allows for establishing co-operation between comgsmiand science
and technology institutions.
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0 OP Education for Competitiveness (under competesfcEYS),
focusing on the area of development of human ressuthrough
education in all various forms, with the emphasisaccomplex system
of life learning, creating a suitable environmeat RD&I activities
and stimulation of cooperation of participating jeahs.

Until 2011 the MEYS will support R&D under the pragimes Basic Research
Centres, Information Resources for R&D. The Progn@rBasic Research Centre
aims at supporting the collaboration between refeaentres to improve their

competitiveness within the European Research AEERA] and to help train young

researchers. Programme Information Resources f@ B&eks to provide researchers
with access to information through R&D informatioesources such as important
national and international professional databasgsntific periodicals and specialised
electronic and classical documents.

The MIT has for the years 2004 to 2010 approved aatove departmental programs
TANDEM and IMPULS to support R&D.

The TANDEM Programme aims to support projects aérded and industrial R&D.
The objective of this program is to increase thewedge transfer of basic research
and increased use of its results in industrial iappbns. It helps to realize the
cooperation of the R&D capability, i.e. R&D instilons of higher education,
scientific and research institutes of the Academ$aences of the Czech Republic,
public research institutions, etc., with industoajanizations.

The IMPULS Programme is focused on R&D of new maler industrial products,
manufacturing technology, information and managenpeoducts and technologies.
The objective of this program is to increase théciehcy of manufacturing
organizations, especially small and medium sizederprises, improving the
competitiveness of products and upgrading techryolibgprovides,nter alia, support
to use the results arising from solving projectspmevious levels of the research
activity. A prototype, patent, pilot, or verificati device, a functional model and a
sample of new material, etc. should normally be tesult of solving projects
supported under this program. The program provpdesmplementation part of the
technological innovation.

The MIT ensures a New Notified departmental R&Dgveon TIP for the years 2009
to 2017. Nowadays the third year of announcemerR&D tender for selection of

programme projects to TIP Programme. Another tendéce is expected for 2012 to
2014. The program is designed especially for sraall medium-sized enterprises
(legal and natural persons from the area of indsproduction) and academia
(research organizations and universities).

The program focuses on projects dealing with R&Dnew materials and products,
new advanced technologies and new information amtagement systems. The
timeline of the TIP program follows the programsAMLS and TANDEM ending in
2010. Individual projects can be addressed witl8nmdonths at the utmost. Each
completed project must show some kind of outconueraling to the current register
of information on results, such as patents, utitydel, industrial design, pilot plant,
verified technology, software. The results of sdiv8IP projects must be
implemented and used first in the Czech Republic.
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6.5 Supporting Structure

Since 2003 the Czech Space Office (CSO) has beeupsas a private non-profit
organization and supports the MEYS. The CSO is ased professional advisor for
some of governmental bodies on issues regardingsffaee sector. The CSO
contributed to governmental efforts to explore amrgloit space and at the same time
to ensure the Czech’s investments in space are moadeximum benefit. CSO is
currently funded via projects by the MEYS and th&.M

The main activities of CSO have been as follows:

— providing a comprehensive source of informatiorabhrspace activities
in the Czech Republic;

— Staff under the CSO represents and/or supports @zech
representation in several international governnientspace
organizations (ESA, EU, High-level Space Policy @ro GMES
Advisory Committee, European Space Technology étaif and
European Space Policy Institute);

— supporting the Czech long-lasting involvement iacgp debris issues
and the EU initiative formulated in the Code of Goat document;

— representing the Czech Republic in the InternatioAstronautic
Federation as a national member and regularly qyaates at the
International Astronautic Congresses (IAC) takihg bpportunity to
showcase Czech activities to a wider internati@alience including
other space agencies and leading academics.

— supporting both financially and administrativelyidgént and outreach
activities

An electronic newsletter “Kosmicky Kuryr” is pubdlied every month and distributed
to continuously increasing number of subscriberentént on the CSO website
(www.czechspace.cz) is permanently updated withsnamd information on Czech
space activities and on respective European pragesrand space events.




6.6 Others

Czech Trade Promotion Agency

The Czech Trade Promotion Agency (CzechTrade) wtabkshed by the MIT in
May 1997.

The CzechTrade’s main objective is to promote mational trade and cooperation
between Czech and foreign companies. The CzechBramlefessional information,

assistance and consulting services accompany Gaqubrters to foreign markets,
and the CzechTrade is a contact partner for foremmpanies entering the Czech
market, seeking interesting and reliable businesgners and suppliers. These
supporting services to industry are charged pem,hbowever the hourly rate is

subsidized by the Czech government. Furthermore 'SMi&n benefit from different

national and EU supporting programmes.

The CzechTrade’s Head Office is located in Praguehe present time, CzechTrade
has a network of 33 offices acting in 36 countoadour continents (some offices are
entitled to act in more than 1 country). The netwof the CzechTrade’s foreign
offices provides on-the-spot practical assistarmweCrzech exporters abroad, and
represents a unique contribution to the promotibil€oech exports. The Agency’s
services are available in 13 regional offices ie tGzech Republic created in
cooperation with the network of Czech Chamber an@wrce.

CzechTrade brings up-to-date news reports on exqaportunities from the whole
world to the Czech entities involved in export afogs and services. CzechTrade
provides information on export opportunities injpads of international organizations
(CERN, World Bank, ESO, ESA) for Czech companiesd amiscellaneous
networking events (workshops B2B meetings, etcthénCzech Republic and abroad.

CzechTrade also provides basic information andsliok the website on ESO and the
ESA. Since January 2008, Czech Trade has beengaasinthe Industrial Liaison

Office. CzechTrade makes (by assignment of the Hfe@dquarters Garching)

announcement of call for expression of interespublic contracts for supplying

goods and services for ESO. These activities caapdentifying potential suppliers

and addressing these requirements directly to aale\Czech companies. Then
CzechTrade passes Czech Suppliers” contacts ESOe



Czech Investment Promotion Agency

The Czechlnvest is an investment and business aaweint agency established by
the MIT in 1992. The Czechinvest’s main objectwa attract foreign investors and
develop domestic companies.

Czechlnvest acts as intermediary between the Etdstsral funds and SMEs and
submits the proposal for investment incentives dspective bodies. Czechlnvest
furthermore within the frame of technology workskopresents the Czech space
industry abroad and promotes Czech Republic adeal place for investments.

Industrial Associations

In the Czech Republic, some industrial associatag a big part in creating suitable
conditions for space activities both for their mems#y Czech industry in general and
also the general public (e.g. they heighten awasenéspace activities).

They often represent a mediator between industaampanies and state
administration. Their role of sharing knowledge amgberience, conveying needs of
their members and protecting their interests iy vaportant.

Czech space industry that has an interest in spaaeats applications is organized in
three main associations: Intelligent Transport &yst and Services (Sdruzeni pro
dopravni telematiku - SDT), Association of the Awa Manufacturers (Asociace

leteckych vyrobt - ALV) and Czech Space Alliance (CSA).

SDT integrates information and telecommunicatiochi®logies with transport
engineering under the support of other related strgiuin order to provide for the
existing traffic infrastructure an advanced systafntontrol of traffic and transport
processes. SDT was founded in 2000. The associatomprises more than 70
members. The main goal of SDT is to achieve fasteld@ment of transport
telematics in the field of roads, railway, waterwaryd air transport by providing
technical, economic and ecologic benefits to a etgcand also to association
members. SDT provides mainly a communication imfteesure to its members,
therefore most of the association projects areaa joint projects of a subset of the
association member's companies.

ALV covers whole range of activities in aviationtime Czech Republic and acts as a
representative of aircraft industry in the Czeclpisic, Europe and the whole world.
ALV was founded in 1994 and has more than 40 mesabeom major prime
contractors and systems suppliers, through aircagfjregates and components
manufacturers to small specialist companies. Thegicthe whole spectrum of skills
from design, development and production of the mautical systems to maintenance
and operation including marketing and sales. Thénroajectives of ALV are to
analyse and defend the ALV member interests, preriw Czech aerospace industry
and its products and coordinate industrial andriss activities. In this association,
the only organisation currently involved in spact\ties is VZLU.

CSA is an industrial association of the Czech spadastry, with proven skills and

track record in aerospace business and with brtadniational client base. CSA was
established in 2006 under the auspices of CzedlheT@SA comprises 18 companies
from a spectrum of technology disciplines and s@D@ man years of experience in
space projects. The main goals are to represenpramaote the interests of the space
industry to the national decision makers, the madic other relevant associations or
entities, cooperate with the ministries and alleotbfficial entities supporting space
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activities in the formulation of space policy, pras the skills of its members at
international events and establish dialogue withnilar associations and space
agencies. Companies represented in CSA have mamer&96 of the ESA contracts in
the Czech Republic.

Bi-lateral Space Agreements

As mentioned in Chapter 2.5, there are currenthpirlateral agreements with other
national space agencies, however following therests of the Czech Republic and
the strategic guidelines specified in this documenich agreements could be
established.
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7 Recommendations

In this Chapter the recommendations stemming fribinfarmation, discussion and
considerations from the National Space Plan argepted. The analysis reflects the
strategy proposed and the situation at the timeriting of this document.

7.1 Vision

The long-term vision for the Czech Republic shoaittompass several long-term
objectives to ensure that the Czech Republic:

* Has an international image of industrial and sdiiergxcellence,

* Is a high value-added economy,

* |Is competitive and innovative,

* Is capable of absorbing and retaining the inteligictapital it creates,

* Is an example of a virtuous complementarity andpeoation between its
industrial and academic tissues,

* Is an expert user of space resources and infrasteuim operational products
and services (EO, Navigation, etc).

7.2 Mid-term objectives (2016)

To ensure that Czech Republic is on the way toraptish the Vision above it will
necessary to achieve the following mid-term obyjesiby 2016:
» Czech investment in space has an appropriate return

 The Czech Republic has the necessary competernuagsifial, academic,
project management) and infrastructures exist staguthe long-term vision,

* The interaction between Academia and Industry sxet is well balanced,

» The Czech Republic has efficient and effective spaoordination and
recognizes space as a strategic element of napotiay.

7.3 Evaluation Criteria (2016)

To evaluate whether the mid-term objectives weleeaed in 2016 it is necessary to
define quantifiable evaluation criteria. The folliogy are proposed:
* An overall geo-return in ESA of at least 86%

» Balanced participation of academia and industrgpace projects with at least
80% of the budget spent in industry).

* A minimum of 1 Czech-owned sustainable space pioduoeing supplied or
about to be supplied

» At least one sustainable commercial activity relateservices or applications
exploiting space

* One on-going project, outside of ESA Space Scidhimgramme, with an
excellent example of cooperation/integration ofderaia/industry.

* Has a formalised structure supporting space aetsvit
7.4 Evaluation and Review of Objectives

The mid-term objectives of Section 7.2 should beleted under the light of the
evaluation criteria of Section 7.3 in 2016. At thiate a new or revised National
Space Plan should be formulated.
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7.5 Programmes and actions to be implemented

To achieve the vision and the mid-term objectivesli be necessary to undertake a
number of actions. Below the actions are dividedhsyne.

7.5.1 General Actions

Space exploration must not be considered as anireiitdelf but as an economic
instrument for development and innovation. Due tgedtive, largely economic

reasons, the Czech Republic cannot undertake atflespctivities. Therefore, it will

aim its support mainly at those activities or peegmes with the potential to bring the
largest added value to the Czech Republic, itonatieconomy and its physical and
legal entities from the strategic, economic andisgcpoint of view. Generally, those

space activities or programmes that will lead tghkr potential benefits across
several areas of the space activity will be favdure

7.5.1.1 Return-on-Investment

Space-related activities are a unique tool to erite economic development by
creating virtuous examples and best-practices taudmd in other sectors of the
economy. The economic impact considered as a fraorinvestment” in space
activities is in the order of a factor of 4.5. Theed to retain and absorb the
intellectual capital that is created in the Czechp®blic is also an essential
requirement to ensure the “return-on-investment”.

Space and ESA activities especially, should be seeman opportunity, in a full-
funding frame, to develop technologies, productd aervices that will be then
exploited elsewhere, maximizing the “return-on-istveent”.

Institutions referred to in chapter 4.3 may playwey important role supporting
Academia and Industry by providing know-how, saf@iengineering and

management support as well as the ability to perfizsts to maximize the "return of
investment".

The collaboration between academia and industrgloéing their natural roles and
missions, is a key for a successful technologiealetbpment and innovation with a
high content of added value and pre-condition tonemic sustainability. This
collaboration with knowledge transfer should bepsarged using national schemes.

The Czech Republic will also aim at creating animment for the transfer of
knowledge acquired through space activities inclgdiresults from research,
technology development and services into otherdgielFurthermore, the Czech
Republic will focus on establishing an environmiamtknowledge transfer from other
sectors to the space sector.

In order for Czech entities to actively participate the development of new
technologies and their ultimate implementation/egapion, it is desirable that they
participate in relevant projects from their initgethge when directions and goals are
defined.

7.5.1.2 Intellectual Property Rights and Innovation

All R&D activities funded with public funds shoulaim towards developing their
own IPR and the exploitation of these rights shaale place in the Czech Republic.
This does not exclude that, for the purpose adipmsbf know-how, fully licensed
products may be manufactured and/or exploitederhech Republic.
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It is also not excluded that where ESA requires thwenership of the IPR for

operational or continuity reasons, activities atmdied ensuring a competitive
advantage for academia or industry on the maintampgrade or development of
the systems developed.

All activities under this space plan should consithe ownership of the IPR and the
exploitation of these rights.

At this point it is necessary to speak of TechnglBgadiness Level (TRL). This is a
concept developed originally for space that dessrithe status of development of a
technology in a scale from 1 to 9. TRL 1 is the dstwvlevel and is when basic
principles were observed and reported. TRL 9 iswthe technology associated with
the system was successfully used in a space misSanificant TRL is 6
corresponding to the demonstration of a prototygiagithe relevant technology in a
representative environment while TRL 3 is whentd@hnology proof-of-concept was
analytically or experimentally confirmed.

In this frame, for both low and high Technology Rieass Level technologies, the
role of IPR and patents is crucial to ensure tlop@rty of the technology at the base
of future products, applications and services taat bring benefits across the whole
of the Czech economy. For this purpose a schersepport academia and industry to
ensure the registration of patents and protectfathe IPR must be devised urgently
with a specific strategy.

The property of the technology however, is not tdmy condition necessary to
achieve these benefits. It is also necessary torento the maximum possible, that
these technologies are then implemented and egglait the Czech Republic. The
collaboration or teaming of academia with Czecltusid; is a very important factor,
especially in the middle-low TRL, in this proce$r this purpose projects that
encourage this collaboration, in the respect af tides, should be encouraged.

7.5.1.3 SME

In the Czech Republic there are several technddothiat are sufficiently
advanced to be applicable relatively easily to epgrogrammes or
applications. However, only the companies with thetermination and
motivation to overcome the initial hurdles will Bble to move into the space
arena. Among the reasons are strict project managgnstandards and
documentation requirements, the limited profit ntasgthat ESA contracts
allow, as well as the relatively small contributioh the Czech Republic
towards ESA. The size of the Czech contributiorthi® ESA budget, the
general trend, and specific recent practical exper, point to the realisation
that the space business in the Czech Republic fogss on innovative
SME. Specific measures to support SME and theiovative behaviour
should be devised possibly through TIP programmtefMIT. Innovative
SME can also ask for support within the OPEI progree which falls to the
competence of MIT. These measures should also ropige IPR and patent
registration support.

7.5.1.4 General Approach

At this stage, since the recent accession to E&fkh MRL should have the higher
priority to achieve products, applications and s&w that are used in ESA missions
without disregarding low TRL technologies.
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It is impossible to be exhaustive at this stagddar TRL technologies. On the other
hand for high TRL, taking into account the capdieti in the Czech Republic

discussed elsewhere in this document, and thegsacto high TRL contained in its

existing products, opportunities or niches in tmeaa below should be supported
commensurate with the Czech resources availablkepface.

Flight Hardware

Mechanisms and its related areas are an esseattabjpany satellite where Czech
industry has a high level of preparedness; in fiags, already supplying high quality
mechanical parts to several European space prodDesign and development
capabilities in this area also exist.

Electronics and its related areas play a fundaresi®@in any sensor, instrument and
satellite and where again there are already Czepplisrs also with capabilities of
design and development.

Devices and componentthe Czech Republic already has several device and
component manufacturers, with Czech designs ondiee Where appropriate, the
development or qualification for space of theseiakss or components should be
supported.

Payload or satellite sub-systemsthis area there are also high TRL capabilities

Sensors or_scientific _instrumentghis area should be encouraged fostering the
collaboration between academia and industry andirlgato the acquisition of
knowledge and experience in space project managemewvelopment, constraints,
guality assurance and others beyond the value aroecic benefit of the particular
sensor or instrument.

Software (ground or space)

Data processing for satellite datan this area there are not only very good
development capabilities but there are also gogabdpnities.

Ground segmentantenna/telescope control; telemetry, telecommand control
(TT&C), spacecraft control systems, and other gdosegment support systems.

On-board especially that related to payload software.
Embedded softwareised in many satellite sub-systems.

Data and satellite applicatianthis is an area with proven capabilities thatldalso
lead to fast developments.

In the area of Earth observation it could lead xtered the portfolio and quality of
offered services about the state of Earth’'s enwiremt and to effective data
collection, data management and maintenance.

Ground segment Services

Support to the development of services for navagafind Earth observation in the
form of demonstrations and validation would playiaportant role in fostering the
use of these services and by exposing a wider contyrio space applications.

There are other areas with middle-high TRL techgiel® that should be supported in
preparation of mid-term opportunities. Of speciantion are those associated with
launchers where there are capabilities regardingogemic sub-systems and
propulsive or explosive materials.
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As previously mentioned low TRL technologies arsesgial to maintain a constant
flow of innovation however this area is fraught lwiisk. To ensure that the most
promising technologies survive and develop to mttégh TRL it would be advisable
to use funding competitive processes. For this gaepthe ESA’'s Technology
Research Programme, when compatible with the spddiéchnology requirements,
as well as the national programmes of TACR and GA€iRuld be used.

7.5.1.5 Czech Space Support Programme

The main tool for the Czech Republic to influendeyelop and participate in space
must be through its membership of the ESA wherd&alopean-wide space-related
research and developments are carried out leadingystems that are then
commercialised and exploited by other Europeanrosg#ions.

For the Czech Republic thgeo-returnused in ESA programmes is especially
important as it guarantees the return on Czeclribotibpns made to ESA back to the
Czech Republic, however, the Czech industry musge e technical capabilities to
be able to absorb the investment put forward. @natiher hand to complement the
participation in ESA activities a Czech Space Supptyogramme with a clear
strategy is necessary.

The Czech Space Support Programme should alsosuaiént satellites projects to
attract and motivate the young generation to staxdreer in science and engineering
involving young students in these student satsllipeojects. These small student
satellites would engage them with hands-on expeei@ven during their studies. The
low cost of these nano-satellites or more complaternational student projects
organised and managed by ESA could provide suitapp®rtunities. This could be
done with modest funds and would also raise theewess due to the high profile of
these space activities.

An amount around €1 million per year is proposedhasbudget for a Czech Space
Support Programme that should include the costthefsupporting structure, the
educational and training activities (including sot satellites) and specific
technology or scientific space activities.

7.5.1.6 Legal Framework

The current legal framework may need to be improwedupport the full range of
activities necessary to achieve the objectiveshef €zech Republic in the field of
space. The current approach is not clear fromrtegtutional point of view and does
not allow for a balanced participation of the stif@ and industrial communities,
respecting their roles and missions, typical otsp&lated activities.

The possible optimal solution, that would allow fbe exploitation of the potential of
space activities, would be to setup a structurevioalld allow the pertinent ministries
(MEYS, MT, MIT, ME and possibly MD and others) tointly exploit this potential
and fund the multi-disciplinary, cross-sectionaaof space.

Another issue that may require intervention cone&AT and excise tax. According

to the VAT law and excise tax law all internatiomafanizations that are based on
international agreements that are part of the Cralehof law are exempted from tax.
According to ESA Convention and Czech Accession eR&grent, ESA (as an

international organization) and its activities asempt from VAT and excise taxes.
These issues also need to be address.
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7.5.2 European Space Agency

To ensure a wider and deeper consultation of alicBzentities, the review of the
status of the participation of the Czech RepulticESA space activities and the
definition of its priorities, social and economimpacts and resources, it will be
necessary to start this process at least 1 yeardbeiny planned ESA Council at
ministerial level. Schema shows the current plarEf8A Councils at ministerial level
that take place, in general, every three years.

_________________________________________________________________________________

short-term perspective ! middle-term perspective ! long-term perspective
] ]

| 2008 | | 2009 | | 2010 | | 2011! | | 2012 | | 2013 | | 20145 | | 2015 | | 2016 | | 2017 |

6-year fransitional period (Task Force)

Legend:

ministeriallevel position for next ESA ?Tagk Forc)tlep
Council at ministerial )
ovel operation)

Figure 5 — Milestones for ESA programmes from 200& 2017
7.5.2.1 Scientific Programmes
Space Science

The Space Science Programme is part of the mandatdivities of ESA where
Czech scientists already participate in some mmssiaith some sub-systems at
instrument level (software and hardware).

It should be noted that ESA’'s Space Science Pragerfunds only the platform
(satellite), its launch, and operations. The sdiennstruments on-board each of the
Space Science satellites are funded nationalljhbyMember states involved except
in the case of single instrument satellites ahésdase of XMM, Herschel/Plank or
Gaia.

To ensure an active and increased participatiaghignprogramme it will be important
to support these developments using PRODEX andh&tresources while ensuring
that there is also an industrial component that weifain the experience acquired.
When the industrial component is predominant, thec@ Industry Incentive Scheme
could also be used if compatible with the resousseslable.

Regarding the processing and analysis of scierddia this should also be supported
through PRODEX or National resources. Czech s@enshould also be encouraged
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to submit scientific proposals for the future scenmissions with the aim of
becoming Principal Investigators of scientific mshents.

Programme for the Development of Scientific Expeemts (PRODEX)

The Czech Republic has subscribed €0.25 millionypar for the period 2009 — 2010
and €0.5 million per year for the period 2011 —2Q&.c. 2008).

The subscription in PRODEX of €0.5 million per yesmems appropriate to support
an active participation of academia and industrgweler if Solar Orbiter is selected
as one of ESA’s space science missions additiomaling may be necessary.

European Programme for Life and Physical Sciencé&d (PS)

The Czech Republic has subscribed €2.77 milliothis optional programme for the
period 2008 — 2012 which is 0.7% of the overallgpamnme budget of €395 million
(all' in e.c. 2008).

The amount subscribed in ELIPS is high and is camstdd by the use of the
European Columbus laboratory in ISS, parabolichfBg drop towers and ground
based facilities related to ELIPS program. Thislso a scientific and technological
area with the smallest “return-on-investment”. Bos reason the subscription should
be decreased, possibly to around € 1.5 million levimcreasing the subscription to
PRODEX and GSTP that allow for a bigger flexibilighile allowing for the same
type of experiments.

7.5.2.2 Technology R&D

ESA manages several technology R&D programmes #oagpiee that the necessary
technologies are mature enough in due time. Thesgrgammes may fall under the
mandatory activities of ESA or are optional prognaes.

Mandatory Programmes

In the mandatory activities of ESA regarding tedbgyg, namely the Technology
Research Programme (TRP), Science Core Technologgrdmme (CTP),
Innovation Triangular Initiative (ITI), General $ties Programme (GSP) and
European Component Initiative, Czech industry acadamia has not been a very
active player mainly due to lack of awareness ef wWeb-based procurement tools
(EMITS) of ESA and its technology work-plans. Itimsportant to address this deficit
as soon as possible by further publicising EMITSthe websites of the relevant
Governmental authorities and other special actions.

General Support Technology Programme (GSTP)

The Czech Republic has subscribed €3.23 milliortHerperiod 2009 — 2013 which is
0.5% of the overall optional programme envelop€&H0 million (all in e.c. 2008).

GSTP is of very high interest to industry and acaideand due to its confirmation
support mechanism for single activities (and gui@@ing a geo-return of 100%) it
allows Czech priorities to be addressed. The sugiguon level should be at least
doubled to around € 6-7 million for the next sufgarn period 2014-2019.
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7.5.2.3 Earth Observation Technology R&D Programmes
Earth Observation Envelope Programme (EOEP)

The Czech Republic has joined the already runni@§& -3 optional programme and
has subscribed €2.6 million for the period 20080+@which is 0.17% of the overall
programme budget of €1490 million (all in e.c. 2D06

The subscription level (€2.6 million) of EOEP shiblblle maintained if not increased
for the next subscription period to ensure a Czeanticipation from the beginning of
the definition of future Earth Observation missidies participation in instrument
development. This would ensure a participatiorhim formation of the consortia that
carry out the development of the future missions.

7.5.2.4 Earth Observation Application Development P rogrammes
Meteosat Third Generation (MTG)

For the period 2009-2020 the Czech Republic hascsided €2.24 million which is
0.26% of the overall programme envelope of €860ianil(all in e.c. 2008).

This programme with a long subscription period @@2020) offers the opportunity
for Czech industry to develop products for the dhgeneration of operational
meteorological satellites that will then be procurey EUMETSAT via ESA.
EUMETSAT financially participates in development tie next generation of
meteorological satellites, that later will be proeaiby EUMETSAT via ESA, which
will lead to benefits in the Czech Republic. If apgriate and possible at the ESA
Council 2011, an increase of the subscription cteldonsidered.

Global Monitoring for Environment and Security SpacComponent (GSC)

The Czech Republic has subscribed €1.76 milliortHferperiod 2009 — 2018 which is
0.2% of the overall optional programme envelop€&§6.6 million (all in e.c. 2008).

This programme offers the opportunity for Czechustdy to develop products that
will then be procured by the EU possibly via ESéading to a fallout in the Czech
Republic. Due to its long subscription period (2@048) it will not be up for
subscription soon however, if appropriate and fbssat the ESA Council 2011, an
increase of the subscription should be considdridnicreases the leverage to access
EU funding.

Both MTG and GMES Space Component are opporturfitiethe Czech industry to
establish itself as supplier to large space integga The MTG programme is
especially attractive due to higher numbers oflls&® to be built (this includes MTG
satellites ordered by EUMETSAT). For this reasormidy be beneficial and is
recommended to raise the Czech contribution to M@iGgramme if funds are
available and, of course, other participating stagree. This could make the Czech
Republic an indispensible partner of the progranimus securing key procurements.
The GMES programme still offers the chance to jdie consortia developing
Sentinels 4 and 5 while it is already too lateSentinels 1 — 3.

7.5.2.5 Navigation Technology R&D Programme
European GNSS Evolution Programme (EGEP)

The Czech Republic has subscribed €0.48 milliortHerperiod 2009 — 2011 which is
0.46% of the overall optional programme envelop€1di5 million (all in e.c. 2006).
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EGEP is a programme that could ensure the participaf Czech industry in the
future generation of Galileo. For this reason thiessription to the next subscription
period, that could take the form of a new programerg European GNSS Supp.
Programme Extensigrshould be increased to around €1 million.

7.5.2.6 Telecommunication Technology R&D Programmes

The Telecommunication optional programme is tAelvanced Research in
Telecommunications Systems (ARTESY is divided in elements that can be
subscribed separately.

ARTES 3-4

For the period 2009 — 2013 the Czech Republic blascsibed €1.7 million for the
Element 3-4 of ARTES which is 0.31% of €550 milli@h the overall optional
programme-element envelope (all in e.c. 2008).

ARTES 3-4 is geared towards “close-to-market” tedbgical activities that require
matching funds from industry. Its effectivenessudtidoe evaluated at the end of the
subscription period to assess if these opportunére being taken up by industry. In
the negative case ARTES 5, that allows for 100% &%) funding of
telecommunication technology R&D, should be sulbsdti instead. In any case
ARTES 5 should also be subscribed by a similar arthothe possibility to decrease
the subscribed amount by 50% and to subscribe ARFBEMth at least an equal
amount should be investigated as soon as possible.

ARTES 5

The ARTES Element 5: “ESA Telecom — Technoldggs been initiated to ensure the
long-term readiness of the industry to respondaiming commercial or institutional
opportunities by focusing the ARTES 5 activities mthnological innovation in
equipment and systems for satellite communicatiime space, ground and user
segments are supported in the programme as wellaaall system related activities.

The ARTES 5 supports the early steps up to andidnag the step where the subject
of the development has been built into a configonatepresentative of the final
product (see also discussion on product in theqdagéction 6.2.1 devoted to ARTES
3-4) and critical performances have been verifigdest. The formal qualification and
industrialisation are not part of the programmee BRTES 3-4 Element is ideally
suited for a continuation of an ARTES 5 developnterdomplete the step required to
have a product ready for commercial exploitation.

The ARTES 5 programme element is split into two-sldments. The “Competitive
Workplan Activities” sub-element 5.1 are awarde@pen competition and are 100%
funded by ESA. The workplan contains objectives descriptions of the individual
activities and it is updated yearly by ESA on tlesib of a Call for Ideas open to
industry, universities, research organisationspnat space agencies and ESA itself.
The “Non-competitive Industry Initiated ActivitiesSub-element 5.2 is funded to a
maximum level of 75% by ESA. ESA may fund up to %0tbr work carried out by
universities and research organisations when swgthiutions are sub-contractors and
if this funding does not exceed 30% of the totataf the activity. The activities are
defined by industry and submitted in response t®pen Call for Proposals. When
industry presents a proposal in this sub-elemepiaia is required for continuing the
development to a product ready for commercial asggion.
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The Czech Republic should subscribe to ARTES 5naraghe around 0,57% of the
overall programme envelope of €150 million (alleire. 2008) as this amount to about
half the current contribution to ARTES 3-4.

Subscription to the ARTES 5 Element would ensureasier participation of Czech
entities in the earlier stages of development lefceanmunication satellite equipment
that would then be supported by ARTES 3-4. It joremended that this programme
element is subscribed as soon as possible. Theveetatio of subscription in ARTES

5to ARTES 3-4 should be 1 to 1.

7.5.2.7 Telecommunications Application Development Programmes
ARTES 10 Iris

The Czech Republic has subscribed €4.14 milliortHferperiod 2009 — 2011 which is
10.64% of the overall optional programme-elememetpe of €38.9 million (all in
e.c. 2008) — by far the largest Czech contributmm@n optional programme both in
terms of absolute amount of money and share o$ahscription. Assuming that the
same percentage of the total programme is mairddimethe following phase, the
subscription could cost in excess of €19 milliortirmén equivalent amount of over
€19 million being invested by industry as demanllgthe programme declaration.

The subscription to ARTES 10 Iris phase 1.1 foe fferiod 2009-2011 is the highest
of all ESA optional programmes € 4.14 million). &nthe subscription to the
following phase 1.2 would entail a very high ambuwith matching funds from
industry, it will be necessary to evaluate whetheimdustry is prepared to fund to a
similar amount phase 1.2 while ensuring that thllectual property rights (IPR),
manufacture and exploitation of the products andices developed will remain in
the Czech Republic, b) the necessary resourcesbwilivailable to the Czech State
with no detriment to the participation in other grammes. If the benefits will not
remain in the Czech (namely IPR, manufacture anmoéation) it is advisable to
decrease substantially (at least by a factor of & subscription to phase 1.2 and
keeping the same subscription amount (€ 4 million).

ARTES 20

The Czech Republic has subscribed €0.17 milliontHierperiod 2009 — 2013 (Phase
1) which is 0.21% of the overall optional programetement envelope of €80 million
(all in e.c. 2008).

The ARTES 20 (IAP) may lead to some integratedesystof interest to the Czech
Republic that will be defined in this programme.eThext phase (Phase 2) of this
programme with application development of integitaggstems should be subscribed
only if there are applications of clear interesthie Czech Republic. This should be
decided at the ESA Council of 2011. It should b&ddhat the envelope of Phase 2
may be three times higher than the current envellmpany case the subscription to
the following phase should, in principle, be of #zene level (0.21%).

7.5.2.8 Launcher and Human Exploration Technology R  &D Programmes
Future Launchers Preparatory Programme (FLPP)

The Czech Republic has subscribed €0.5 milliontfee SDT element (Systems,
Demonstrators and Technology) for the period 20032 which makes 0.42% of
the overall element budget of €120 million (allerc. 2008). The Czech Republic has
not subscribed for IXV element (Intermediate eXpwmtal Vehicle for re-entry)
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since the consortia of companies built around 1IX&¢aelopment has already been
established which makes it difficult for Czech c@ngs to participate in the
programme.

There is some promise that FLPP could exploit Czeglsting know-how in
cryogenic pumps, turbo-compressors and othershéncase that this promise is
fulfilled the next period of FLPP (2013-2016) shibude subscribed as well as the
follow-up programme concerning the NGL (succeseokiiane 5). In these cases the
subscription level for FLPP should be of a simifsrcentage (0.42%) and the
subscription level for the NGL at 0.21% to 0.4% eeging on the resources
available.

European Transportation and Human Exploration Prepatory Activities
Programme (ETHE)

The Czech Republic has subscribed €0.19 millioriHerperiod 2009 — 2012 which is
0.21% of the overall optional programme budget3id £illion (all in e.c. 2008).

At this point in time it is not clear if the subgition to ETHE will lead to any
interesting activity with potential future benefitsthe Czech Republic. The successor
to this programme could require high levels of suipsion. It is proposed to examine
the status at the end of the subscription periadl tanevaluate if it is worthwhile
continuing subscribing to the programme or leav& dptional programme.

7.5.2.9 Security of the Earth

The Space Situational Awareness Preparatory Program®8A() objective is to
support the European independent utilisation of acckess to space for research or
services, through providing timely and quality dataformation, services and
knowledge regarding the environment, the threatstha sustainable exploitation of
the outer space.

For this purpose, the SSA objectives are carrigdrosuccessive programmatic steps
with a view to achieve a full operational capabildver a framework of ten years

since 2008. ESA is responsible for the technicéihdeon and the developments of

the European SSA system up to the operational stélge operational stage is

expected to be taken over by the EU.

The high-level users’ needs for the European SS#esy are especially to support
safe and secured operation of space assets artddredarvices, to support risk
management (on orbit and during re-entry) and lligbassessment, to assess the
status and basic characteristics of space objbots fnan-made and natural), detect
non-compliance with applicable international trestand recommendations, and to
enable the allocation of responsibility for spadejeots to launching state or
organization, and support confidence building messuyidentification of owner
and/or operator).

The SSA Preparatory Programme comprises four eleméme core element, the
space weather activities, the pre-development arehdb boarding of critical
subsystems of the radar, and the pilot data cenfrescore element activities pursue
the objective of supporting the definition of thevgrnance, of developing an
appropriate data policy and of specifying the dagatres that need to be established
within the SSA system. It also includes the speatfon and architectural design of a
space surveillance system that will monitor man-enaljects in Earth-bound orbits
including space debris.
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The SSA programme started in 2008 without Czechiggaation. For its strategic it

is, however, deemed important to get involved ie girogramme at the earliest
possible occasion. The successful Czech participat the programme may build on
the Czech expertise in related scientific disciggimstronomy and Earth observation.

7.5.2.10 International Space Station Exploitation P rogramme

The European Participation in the International Spacdat®n Exploitation
Programme (ISS Exploitatiomyovides for the legal and financial frameworkwas|
the means for fulfilling the obligations and respidilities accruing to the ESA in the
framework of the Space Station Agreements (i.e. BB ESA/NASA MOU) during
the ISS operations and utilisation phase.

The ISS Exploitation programme is intended to cdaber operations/maintenance of
the elements developed in the past ISS Developrmpermgramme and of other

European contributions to the space station orliéteility developed in other self-

standing programmes. The payloads and experimemqsrform the actual utilisation

are not covered by this programme.

The ESA ISS Exploitation Programme involves a numifesystem elements and
related functions including all European developesins, which are part of the
integrated space station, as well as their mainmaThe flight element includes
Automated Transfer Vehicles (ATVs), Columbus latbong Node 2 and 3, Cupola,
European Robotic Arm and many other facilitieshe tSS. Ground elements include
Columbus and ATV control centres, cargo integratignound communication

systems, user support and operations centres (US@@&kcrew training and medical
facilities.

The ISS development is close to completion andodreefits of a Czech participation
in the programme are questionable. The prime ressthrat in the next ten years the
focus of the programme will be on the maintenanmeerational activities and
procurement of services, ATVs and its subsystentw. Wrtually all of these
procurements significant past expertise is esdewtizch cripples opportunities for
the Czech industry. However, the Czech participatio the next period of the
programme may be requested by other ESA membesdtat solidarity reasons. This
request should be avoided and only consideread ¢anly if) the Czech utilization of
the ISS considerably increases and becomes sigmifichich is not expected.

7.5.3 European Union

In the context of Article 189 of the Lisbon Tre&tyand considering the possible
scenarios of cooperation between the EU and ESAhlmndpproach that will be used,
it will be important for the Czech Republic to eresthat a) space in small States like
the Czech Republic is protected; b) space, andcegdlyespace technology R&D, is a

tool for development that contributes to the clgsih the structural gaps between EU
Member States and c) that space is not a “normafket due to its strategic role and
multi-annual nature. These considerations will badamental in the negotiations

regarding funding of space activities and procunenoé space systems.

It is important to recall that the industrial pgliof these two organisations is
substantially different. For the EU the industr@dlicy is primarily focused on

% CONSOLIDATED VERSION OF THE TREATY ON THE FUNCTIONG OF THE EUROPEAN
UNION, Official Journal of the European Union, C5149, 9 May 2008, http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:C:20015:0047:0199:EN:PDF
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competitiveness and avoiding distortion of the ratawhile for ESA is mostly aimed
atdeveloping and safeguarding European industrialatalities.

It will be important for the Czech Republic to eresdhat its interests, that are the
same as of all EU small Member States, are pratecgarding space technology
R&D since it plays an important role in the devetgmt of its economy.

In this connection, the European Commission wibbrait a proposal of a regulation
concerning the European Space Program during #as. fhe Czech Republic will
take an active part in the preparatory discussions.

During 2010 the European Commission will proposertiain directions and aims of
the future 8th Framework Program for 2014-2020. Tlzech Republic will actively
participate in the negotiations in the Council &f.E

7.5.3.1 Framework Programme

The Czech Republic belongs to a group of less ssége countries in the "7
Framework Programme under the priority “Space”. @ hand, there are not too
many projects proposed by Czech applicants anti@other hand the overall rate of
successful applications is below average.

Compared to other instruments (ESA, national futikde)7th Framework Programme
is one of the most difficult to succeed with sustelsproposals. Also the EU cannot
support all fields of space and has to focus iisripy “Space” funding instruments as
a priority for the EU as whole, which can be limgiin terms of topics offered for

participants. In this context a better coordinatmhactivities and especially the

definition of roles, for example with the EU delégg the funds for space technology
R&D to ESA (even from a small part of the structduads) will be necessary.

7.5.4 EUMETSAT

EUMETSAT supports Satellite Application Faciliti€SAFs) that are specialised
development and processing centres within the EUSKEIT applications ground
segment. Using specialised expertise in MembereS§tathey complement the
production of standard meteorological products waéeri from satellite data at
EUMETSAT’s central facilities and distribute usaftavare packages. Each SAF is
lead by a national meterological service. Therecareently eight SAF.

SAFs are funded nationally and may offer an oppuiyuto the Czech Republic to
participate in the development of such a faci@gding to additional applications and
products. The possibility to develop in the Czeckpbblic a SAF covering

applications not yet contemplated in the existidg-$hould be investigated since it
may bring national benefits.

7.5.5 National
7.5.5.1 Supporting Structure

With the new status of the Czech Republic as a nemb ESA a representation,
wider than that provided by the CSO, of all compegovernmental authorities in all
the activities regarding space is necessary.

The next ESA Council at ministerial level, wheravngrogrammes will be open for
subscription by Member States, is expected to fdkee at the end of 2011 (see
Figure hyba! Nenalezen zdroj odka#.). For this purpose it will be necessary to
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start, at the end of 2010, the preparation thraugiorough review and assessment of
the status of Czech space activities and to ideptibrities and resources.

This review and assessment task will have to biempeed before any new supporting
structure is possible to establish (e.g. a Nati@mdce Agency) with an institutional
setting different from that of the CSO.

The preparation for the 2011 ESA Council at mimiatdevel needs to be lead by a
Steering Committee with a clear mandate to act emlh of the Czech government
and representing all institutional competent adutiest The Steering Committee will
lead this preparation process and be assistedebgxperience and human resources
of the CSO that will act as its secretariat cagyout its decisions. For this purpose
the Steering Committee should as soon as possé#e the activities of the CSO.

For purposes of consultation a Council of Staketysid(e.g. industry, academia,
funding agencies) could be established to provittewan for the Steering Committee
to expose results and proposals in preparatioheohext ESA Council at ministerial
level in a wider setting.

The Steering Committee should also logically acthesPreparatory Committee for
the establishment of a National Space Agency. ThgBoNal Space Agency can be
established either as a governmental cross-settibody or as a non-profit

organisation reporting and answering to the Stgedommittee. The formation of a
National Space Agency covering all aspects of spatieities should be formalized
as soon as possible.

The Steering Committee could be in a first itematibe composed of representatives
of the MEYS, MT, MIT, ME, MFA and possibly MD andheers.

The supporting structure should act as executive secretariat of the Steering
Committee and by (most tasks are already coveredhbyCSO) performing the
following tasksinter alia:

— acquire, collect and process all information refgvfar space activities
and provide a comprehensive source of informationadl space
activities in the Czech Republic;

— operate as liaison with industry and academia deggrtheir field of
expertise and maintain a detailed database foptinisose;

— support the representation or represent the Czephtiic in ESA, EU
(regarding space), EUMETSAT, European Space Polistitute,
ESO, UN-COPUOQOS and other international organisatmminitiatives
relevant to space activities;

— represent or support the representation of the ICE=public in the
International Astronautic Federation and regulgrgrticipate in the
International Astronautic Congresses (IAC) takihg bpportunity to
showcase Czech activities to a wider internati@alience including
other space agencies and leading academics;

— maintain updated information on policy and inteio@dl agreements
regarding space;

— carry out or support awareness activities in acaaemdustry, the
general public and policy/decision makers;
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— manage its own allocated budget;

— manage or support the management of the budgethefCGzech
Supporting National Programme;

— support educational and training activities by:

o Building and maintaining the network of contact misi in
academia, relevant to space, including updatednrdton on
courses and their content;

o Organize or support the organisation of the cortipas for
specialisation or training courses;

o0 Identify, in direct contact with industry and Indiusl
Associations training actions in specific technadsgof interest
to industry and support them;

o Maintain a list of objective indicators regardingueation and
training to allow a regular assessment of the ethtaand
training programme;

The supporting structure should have a specifigbtitb support its activities.
7.5.5.2 Human resources, Training and Education

There is an important gap in the training of prefesals to support Czech space
industry that will need to be addressed. This gay trave an adverse impact on the
performance of Czech industry and its growth. ltegsential to support qualified
professionals in raising their qualifications teekethem “current” in space activities
(courses, programs, training, and grants).

The MEYS should as soon as possible stimulatedhsecs of university graduates in
areas of applied research, innovation and in kndgdedemanding fields. It should as
well announce from 2013 all new calls promotingrsfamd long term fellowships of
researchers at European and international institsiti

More targeted schemes are possible to implemenh wjpecific cooperation
agreements with ESA like the Spanish, PortuguedeGarek Trainee schemes. These
latter schemes allow for more targeted trainingnehibe needs of the Czech Republic
are addressed first through a consultation witlnisistry and then through a request
to ESA for training vacancies in the areas of ieser

This scheme must be funded nationally and a spemibperation agreement between
the national funding organisation and ESA is nemgssA Czech Trainee Scheme
would help create engineers and scientists to u@a&quire experience in specific

fields necessary to Czech industry.

7.5.5.3 Awareness

The interest in space science and technology meistiakened and supported in
order to create a favourable environment (e.g. ptenattractive learning activities,
create and support new ones, expand on current bradches and programs, and the
like).

Dissemination of information among industry aboppaortunities in space business
with focus on ESA activities should also be part afareness actions using
conferences, workshops, web information portals@hdr media channels.
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More attention should be also be paid to raisingrawess among decision makers
about ongoing issues and needs in the space s8giace activities need clear long-
term planning and commitment. For this reason,esyatic information must be
available to decision makers, not only in the faxfwegular briefings or reports, but
also in the form of magazines, leaflets and paiatary bulletins.

The Council for RD&I should improve the popularipat of RD&I by setting up an
internet portal with up-to-date information.

MEYS should continue to support activities demaatstg the utilization of research

and its application for the benefits of the sociatyl in cooperation with CzechTrade
its presentation abroad. On top of whole rangexdtiag activities it should focus on

the unsatisfactory interest of young people to gaga RD&lI.

7.5.5.4 Other Supporting Measures

Priorities for applied research approved by theidwal Policy for RD&I 2009-2015

will become a basis for the activities of TACR. Tr@rities are currently as follows:
Biologic and ecologic aspect of sustainable develemt, Molecular biology and

biotechnology, Energy resources, Material researClompetitive engineering,

Information society, Security and defence, and rRies of Czech society

development. If still possible, it would be advajgaus to Czech industry and
academia to include a transversal priority for gpac

There is a strong need to support the Nationalebatat for GMES with a position
dedicated to SMEs to motivate their involvementGMES and also to advice on
proposals writing. For big national institutionsoétmer specialist is needed to analyze
services coming from GMES, which can be potentidgneficial for their daily
needs.

Regarding Galileo, the Czech Republic should supfiee participation of Czech
entities in the development of applications andvises for EGNOS and Galileo,
primarily its use in traffic navigation, safety, exgy, geodesy, agriculture,
environment and preservation and defence. In peaticthe following activities

concerning satellite navigation and communicatigeteans are of interest of the
Czech administration:

» strategy of the use of GNSS systems in individwdtars of the national
industry;

» determination of demand for certain applicationshsas safety, dependability,
accuracy, resistance against interference, pripagtection, cost and progress
in certification and support of the standardizeacpss;

» corresponding mapping (cartographic) foundationsENSS systems;

» pilot verification of technical standard proposaislaboratories an; in trial
operations,

« use of the GNSS system as a key component in tatersalutions for
transport in all relevant types of traffic for thmcrease of the economics,
ecologic and safety of transport.

7.6 Financial implications

As previously discussed space activities requinaudti-year budget approach not
only because on the length that any space mis&quires but also because any
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discontinuity in the availability of resources wikad to a loss of the expertise,
competence and know-how previously created — ealheai industry.

This is of particular importance to the Czech Réjputince it joined ESA at the end
of 2008 and any discontinuity can have adverseeffen its industrial capabilities in
the transition period where its industry is faniang itself with space requirements.
For the same reason the involvement in any humacesight that have a low return
on investment is considered only with minimal suipgons.

Current Commitments

Tables | - IV below show the current commitmentshef Czech Republic in on-going
ESA programmes in the time scale from 2010 to 2019.

ESA Long Term Plan

To prepare future commitments of its Member Statesthe EU under the light of its
strategic objectives and priorities as considerétthinvthe European Space Policy,
ESA has drafted a ten-year Long-Term Plan (LTP).

The LTP describes the set of on-going and planmedrammes with the correlated
financial profiles at the economic conditions of2R0 for the next ten years in
accordance with applicable ESA Council’s instrugsioFor this purpose ESA has
elaborated 3 scenarios to encapsulate the diffe@momic and political conditions
that may develop in this time-frame.

The first ESA scenario (ESA Scenario 1) is a pessionscenario and it assumes that
there will be no increase of the support of ESA NMemStates with respect to their
commitments taken at the 2008 ESA Council at neniak level and that the EU will
pursue the primary objectives of the European Spatiey, without further fostering
the European role in the space international afeig, security and exploration).

The second ESA scenario (ESA Scenario 2) is a mdfithe-road scenario and
assumes that additional funding is assumed to doome the European Union new
Financial Perspectives starting as of 2014 and Mexnhber States are assumed to
increase their contribution to ESA from 2014. Instkcenario, in addition to the
activities identified in the ESA Scenario 1, funtheportant undertakings related to
environment, development and climate change woeldotssible, in particular in
human exploration, launchers, security and apjpdinat

The third ESA scenario (ESA Scenario 3) is an oistimscenario and assumes that
there could be a major step forward in the Europspace programme with a
breakthrough in Human Exploration and Launcherss himjor step forward would
stem in particular from the strong political sugpgiven at the 5th Space Council in
September 2008 to a primary role that Europe shbalglaying in particular in the
future human exploration global endeavour, and Imctv the overall transportation
scenario, including unmanned future launchers, lshbenefit of synergies on re-
entry activities. The materialisation of this saemavould have to rely not only on the
political support, but above all on increases latban in the ESA Scenario 2 of both
Member States’ contributions and European Uniomrfomal support to European
programmes.

% Draft ESA Long-Term Plan 2010-2019, ESA CouncBA#C(2009)127, Paris, 3 December 2009.
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Czech Long Term Plan

To provide a guideline to decision makers Czeclmages were elaborated based on
the actions, approach and priorities previouslgulsed in this document and on the
ESA LTP. It should be noted that the costs to suppME and the IPR are here
assumed as external since this issues are of shter€zech entities as a whole.

As discussed in 7.5.2, every 3 years the ESA Coancninisterial level takes place

and where new optional programmes may be agreegl.|aer part of the Tables

below show “Future Optional Programmes” that cooéddecided in the next ESA
Councils at ministerial level and where there cduda Czech interest in subscribing.
Assumed subscription percentages are also showettief) this interest. However

the precise participation will have to be deciddikrareview and consultation in

preparation for each of the ESA Councils, as dsedgpreviously.

In the future optional programmes shown in the &althe following programmes
were not described elsewhere. It should be notaid th

* “Security on Earth Initiative” — would include, witsubstantial support from
the EU, the progressive development of a “SecutyEarth Element” (e.g.
Sentinels S of GMES) approximately around 2020&mning at providing in-
orbit demonstrations of innovative technologieshsas high resolution hyper-
spectral and thermal infrared and/or optical sensod new generation SAR.
These could be building blocks towards the devekmnof an innovative
constellation for Earth observation, monitoring amiis management to be
operational after 2020

* Post-EPS Development — is the development prografomiiae successor to
the operational EUMETSAT MetOP/EPS system

» Climate Change Continuation — is the programme c¢batinues the initiative
that started in 2008 (Climate Change Initiativepémerate, preserve and give
access to long-term data sets of the essentiah®ivariables and make them
freely available to climate research and modeltogymunities worldwide. It
builds on the availability of Europe’s global datts and on data delivered by
a network of other space agencies. It will alsorgogee the provision of
space-based information for the future, in a foeadily usable by scientific
communities and government bodies.

The Czech scenario A1 assumes that the currentdéw®mmitments is maintained
at approximately the same percentage of subsaniptidh small variations that
implement the recommendations previously discusseithis Chapter and uses the
ESA LTP Scenario 1 for the future commitments. €bkhows the result of this
scenario. Table 1l shows scenario A2 that makes#nee assumptions however takes
into account a reduction in ARTES 10 Iris for iteaBe 11.2 to its current level (in
absolute numbers) of 4 million Euro making it ab8&b of the overall programme
envelope to reflect the considerations in 7.5.2.7.

The Czech scenario Bl uses as a basis the ESA téRaBo 2 and the perceived
growing Czech capabilities. Table Il reflects thessumptions. Scenario B2 (Table
IV) uses the same ESA LTP Scenario but takes iotount the possible decrease in
the subscription to ARTES 10 Iris. In all Tables #timounts are in million Euro (€).

The percentage of subscription to the overall EEgmamme and comments are also
shown. Tables | to IV show as well the assumedscosta Czech Space Support
Programme based on 10% of the total ESA subscniptio
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In all these scenarios, the placeholder “Othert&gsa Applications & Technology in
ARTES?”, is targeted at future new slices of ARTESSw&ll as margin in the case of
very successful performance of Czech industry eafhg ARTES 20.
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Table |: Scenario 41

Prograrnmne 2010 2011 2012 013 2014 2013 2016 2017 2018 2014 ESA total Surn 10-13 CEZCM0E
WBndatony hndatony actiities A 46 A.05 6.12 631 6249 .29 G.29 .29 6249 .29 T0E4.10 614 0.az
Lurrert EQEP (jrluding Padod 1,2,30 L 0G0 0.67 0.44 024 006 128280 2,60 Mo
Optioral GMES Space Component (ESAHEC) 0.26 029 0.33 043 0.4 oz 012 o.o7 1911 60 1.76 0.z
hATG 1 0.06 o6 0.14 0.30 046 036 0.32 0.z0 0.1z 006 98160 2.24 026

ELIPS 3 048 [:E) 0.54 0 .46 0.45 14580 277 [T1]

Transpoitaion and Human Esploraion o.ov 0.06 0.06 39.80 0.14 0.z1

ARTES 1 Phase W' o.o1 oo 0.04 0.04 2730 0.1z 0.z0

ARTES 34 Phaze 1 0.o4 o1 0.7 n.1a 018 oz 412.40 0.85 M8

ARTES 10 Phase 111 1.77 1.92 0.43 36.20 413 11.83

ARTES 20 Phase | 0.0z o.04 0.05 0.04 o.o1 5370 017 (3]

BEuropean GM S5 Brolition Programme 0.14 0.z0 0.o4 69450 0.4a 0 fid

FLPP Period 2 Step 2 SOT activties 0.04 027 0.1 0.0% 103.50 0.0 042

G5TP Phaze & 061 [ 0.649 [ 0.4z 0z7 7.0 323 1.m

Priodex 0.24 0AD 0.0 040 0.0 0AD 126.70 274 Mt

| Additional ARTES & Period 2 Phase b 0.0% o.04 28.40 0.1z 043
Optioral ARTES & Sub-element 5.1 0.04 o1 0.15 0.1z 0.0% 116.80 040 042
ARTES & Sub-ekment 5.2 0.0z [ 0.0 0.05 0.04 oot 4890 0.21 043

Fumure Other &r. App= & Tech, in ARTES 0.m 0.05 020 0.45 0459 0.6 0y 133720 274 021
Optioral ARTES 10, Iris Phass 1.2 226 1Az 411 18 3.19 1.77 165.20 19.53 11.82
ARTES 20 14P Phass 2 0.0 0.04 0.o4 o.09 0.07 153.20 0.3z [(F]

G3TP continuaion 0.1% 0.an 1.32 1.60 1.55 1.55 354.90 7.0 2.00

Prodex continuaion 0.50 0.0 0.a0 0AD 210.00 2.00 Has

BEuropean GHSS Supp. Pr. B, 0.0% 011 0.20 020 0.19 (K] 018 o7 206.70 1.32 [GE)

EQEP continuation 0.1 0.34 0.5% 0.61 067 0.73 076 160520 385 024

Post-EPS Developmert (E%A+Eimetsa) 0.05 0.0 0.16 029 0.45 [ [ [(E] 116550 3.0 026

Climate Change Continuation 0.05 o.05 0.05 0.0 0.06 K1) 120.00 0.a7 [(F]]

ELIP% Period 4 017 o017 0n.24 240.00 0.5% 024

Human Bxpl. Prep. Studies 0.0z 0.04 0.09 0.10 o1 0.14 [N E] 336.80 0.64 (3]

554 Programme 0.0z 0.0z 0.0 0.06 [N ] o.11 [N E] 236.30 046 (3]

Securty on Barth Intigtive (ESA+B1) 0.0z 0.0z ooz 0.06 oo 0.1 L ] 126.30 046 oz

FLPP Period-2 0.0 0.2z 035 0.52 0Tz 0.rv [ TIZ.80 347 [

Total for scerario 1 fess funds) 10.11 11.46 12.62 13 .46 14.65 16.04 14.44 1363 11.96 12.06 2014800 130.44 M

Ceech Space Support Programme 1.01 1.15 1.26 1.35 1.47 1.60 1.44 1.36 1.20 1.21 M 12.04 Mt

Grand tatal (ESA+naional) 11.13 12.60 13.88 1481 16.12 1765 15.88 14.99 1315 13.27 N 14348 Mt




Table |z Scenario A2

Prrogrannme 2010 2014 201z 2z 2014 2013 2ME 27 2018 2014 ESMtotal Sunn 10-19 CEZCMDg
handatony hiandatony activities a.46 5.048 612 .31 6.29 .24 .24 fi.20 6.29 .24 Y0210 61.4 (5
Currert EOQEF inzluding Pedod 1,2,23 0.54 ] 0.67 0.44 0.4 006 128280 260 i
COptioral GMES Space Component (ESA+EC) 0.26 024 0.32 043 0.14 0z 0.1z 0.ov 1911.60 1.76 0.1
hTG 1 0.06 016 0.1a 020 0.46 036 0.3z 0.z0 0.1z 006 421.60 2.4 .26

ELIPS 2 0.58 .64 0.54 0 .46 0.4a 48.80 277 0.

Tran=potation and Human Bxploragion 0.ov 006 006 39.80 019 o

ARTES 1 Phase W 0.01 0.0z 0.04 0.04 2730 0.1z 0.z0

ARTES 34 Phase 1 0.09 011 o.17 0.4 018 o1z 41240 0.24 M

ARTES 10 Phase NI 1.77 1.82 0.42 36.20 412 1183

ARTES 20 Phase | 0.0z 0.04 0.05 0.04 0.01 52.70 017 0.1

Buropean GMSS Brolution Programme 0.1a 0.0 0.09 6950 0.42 .64

FLPP Period 2 Sep 2 SOT activties 0.04 027 0.11 0.0 10250 0.50 042

GSTP Phase 5 061 041 0.64 [ 0.4 027 T e 1.0

Priode 0.24 0.a0 0.50 .50 0.50 0.a0 13870 178 M

| Additional ARTES § Parod 2 Phase b 0.08 0.04 28.40 0.1z 043
COptioral ARTES § Sub-element 5.1 0.04 011 0.15 0.1z 0.08 116.20 0.0 043
ARTES § Sub-element 5.2 0.0z 0.0z 0.04 0.08 0.04 0.01 <4280 0.21 043

Fimure Other &r. Apps & Tech. in ARTES 0.01 0.05 0.0 0.45 0.54 0.66 0.7 133720 274 0.1
COptioral ARTES 10, Hs Phase 1.2 0.5& 0.7 1.02 1.248 0.az2 044 16:5.20 4.8 298
ARTES 20 14P Phase 0.04 0.04 0.09 0.0 0.0v 15330 0.3z 0.1

GETP continuation 0.35 1.20 I.ed .20 210 240 334,90 14.20 4.00

Prode continuation .50 0.a0 0.50 0.a0 210.00 2.00 M

Buropean GMSS Supp. Pr. BEd. 0.08 0.1 0.z0 0.0 014 [N 018 [Nk 206.70 1.32 .64

EQEP contiruation 043 0.52 077 0.81 024 0.38 1.04 160530 514 n.az

Post-EF S Developrnent 0.2 0.2 0.40 0.7z 1.40 1.55 1.74 1.3 116530 748 0Ed

Clmate Charge Continuation 0.05 008 0.05 0.08 0.06 [[§]1] 120.00 0.7 0.1

ELIPS Period 4 0A7 017 034 240.00 0.58 024

Human Bepl. Prep. Studies 0.0z 0.04 0.04 0.10 o.11 0.14 0.14 336.20 0.64 [}

S50 Programme 0.2y 0.30 [ETS 0.3v 0.40 0.40 0.40 328,50 248 0Ed

Securty on Barth Intiathve (ESA +B1) 0.0z 0.0z 0.0z 0.06 0.0 0.11 013 13630 0.46 0.1

FLPP Period-2 0.10 0.2z 0.38 0.52 [ 0.77 0.7 Tiz.a0 347 0.4

Tatal for seeranio 1 fess funds) 0.1 11.46 11.00 11.64 12.32 12.91 14.40 15.32 15.06 15.07 014800 13030 M

Czech Space Support Programme 1.1 1.15 1.10 1.16 1.23 1.29 1.44 1.53 1.41 1.461 H 13.03 i

Grand total (ES A+ national) 11.12 12.60 12.10 12.81 13.585 15.31 15.84 16,25 16.57 16.58 M, 14233 M
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Table lll: Scenaric Bl

Prograrme 2010 2011 2012 2013 2014 2015 2016 2017 2018 2014 ESA total Surm 10-19 CE*
handatony hiandatony actiities & 46 505 6.12 6.21 5249 G.29 6.29 G.29 5249 G.29 708410 G1.4 0.2z
Current EQEP {jneluding Perdod 1,230 054 [T 0.67 0.44 0.24 0.06 128280 260 Mt
Optioral GhiES Space Component (ESA+EC) 0.26 0.29 0.33 0.43 0.14 0z 0.1z 0.7 1911 60 1.76 021
hATIG 1 0.06 (K] 0.14 0.20 046 036 0.32 020 0.1z 0.06 981.60 224 026
ELIPS 2 0.4% [E]) 0.54 056 0.45 24880 277 [T1]
Tran=potation and Human Bxploraion 0.ov 006 0.06 39.80 0149 0.
ARTES 1 Phase W o.01 0.0 0.0 0.04 27.30 0.1z 020
ARTES 34 Phasz= 1 0.o4 o1 017 n.1g 018 oz 412.40 0.245 [(F]]
ARTES 10 Phase 111 1.77 1.492 0.43 36.20 413 11.83
ARTES 20 Phase | 0.0% 0.04 0.05 0.04 o.o1 8370 017 (3]
Buropean GHSS Brolition Programme 0.14 0.z0 0.04 69.50 0.4 [(GE]
FLPP Period 2 Step 2 SO0T activties 0.0 027 0.1 0.0% 103.50 0.450 0.4z
G3TP Phase 5 061 A1 0.649 [ 0.4z 027 37220 323 1.01
Prodex 0.25 0.A0 0.50 0.50 0.50 0.A0 135.70 275 M
| Additional ARTES & Period 2 Phase M 0.og o.o4 28.40 0.1z 043
Optioral ARTES & Sub-ekment 5.1 0.o4 o 014 0.1z 0.og 116.80 040 042
ARTES 5 Sub-element 5.2 0.0% 0.0 0.0 0.05 0.04 o.o1 4290 0.21 043
Future Other r. #pp= & Tech, in ARTES 0.05 0.1 Az 1.79 ] 2.6 .06 133v.20 10.97 (L
Optioral ARTES 10, Iris Phazs 1.2 226 1oz 4.1 A.18 3.9 1.77 165.20 19.53 11.82
ARTES 20 14P Phase 2 0,04 0.04 0.og 0.0 0.07 153,20 0.3z (5]
GSTP continuaion 0.1g o.an 1.32 1.60 1.55 1.55 354.90 7.0 z.00
Prodex continuaion 1.00 1.00 1.00 1.00 210.00 .00 Mo
Buropean GHES Supp. Pr. Bd. 0.og 011 0.z20 [I] 0.19 [N [RE] oav 0670 1.32 [T
EQEP continugtion 011 0.34 DA% 061 0G7 073 076 160520 385 024
Post- EPS Development (E5A-Eimetsa) 0.05 0.10 0.16 0.z9 0.45 (] [ [(GE] 1165 50 3.0% 026
Climate Change Continuation 0.21 021 0.21 (5] 0,24 [E]] 180.00 1.48 [
ELIPS Period 4 07 0.24 024 0.24 024 0.24 024 G70.00 1.61 024
Human Bxpl. Prep. Studies o1 0.27 040 36540 o.yv (5]
Human Explordion hfission prepargion 0.0z 0.04 0.04 0.0 [INE] 0.z7v 027 41050 086 0.z1
554 Programme 0.09 0.1o o 012 (IR ] 0.1z L ] 389.50 0.8z 0fid
Securty on Barth Intigtive (ES& +B81) 0.0z 0.1z 025 0.47 [T 084 1.02 1615 20 3.54 (5]
FLPP Period-2 0.10 043 AT 0.7z [ 0.y [ 884.20 424 0.4a
NGL Future Developments 1.54 1.54 G40.00 3.07 0.4a
Total for zcerario 1 (ess funds) 10.11 11.46 11.62 1341 15.46 17.21 17.24 1710 17.52 18.30 2321100 150.54 M8
Ceech Space Suppot Programme 1.01 1.15 1.26 1.35 1.55 1.72 1.72 1.71 1.75 1.83 M 15.05 Mt
Grand tatal (ESA+naional) 11.13 12.60 13.88 14 86 17.00 16.93 16.96 18.82 19.29 2013 M 165.59 Has
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Table IV: Scenaric B2

Prowgrarmrme 2010 201 iz 2013 2014 2015 2016 217 2018 2013 E 58 total Surn 10-13 M CE*
hBndatory hBndat ony activities 546 595 612 6.31 6.29 G.29 6249 .29 G.29 6249 T0E4.10 G1.5 0.2z
Curmert EQEP (re:luding Pedod 1,2,3 0.54 060 067 0.44 0.29 0.06 1223 80 260 MR
Optioral GMES Space Compaonent (ESA+EC) 0.26 0.24 0.23 0.42 0.14 0.1z 0.1z o.o7 1911 .60 1.76 0.21
[IER] 0.06 0.16 0.19 0.30 046 0.26 0.3z 020 0.1z 0.06 921.60 224 0.26
ELIPSZ 058 [E) 0454 0.56 0.45 24880 277 0.70
Transpotation and Human Esplaration p.ov 006 006 29.80 014 0.1
ARTES 1 Phase W' 0.01 0.0z 0.04 0.04 7.0 [ 0.20
ARTES 34 Phas= 1 0.09 0.1 017 n.18 8K [ 412.40 0.25 0.1
AFRTES 10 Phasze 111 1.77 1.492 043 36.20 412 11.82
ARTES 20 Phase | 0.0% 0.o4 0.05 0.04 o.o1 5370 0a7 0.21
Buropean GH5 S Buoldtion Programme 0.19 0.z20 0.09 G9.50 0.4z 064
FLPP Period 2 Sep 2 SOT activties 0.04 027 011 0.08 103.50 040 0.4z
G5TP Phase § 061 041 [T 0.7 0.4z 027 27220 323 1.01
Prodex 0.25 040 040 0.50 0.0 040 135.70 275 MR
| Additional ARTES § Period 2 Phase I 0.0s 0.04 1540 0.1z 0.43
Optioral ARTES § Sub-element 5.1 0.04 0.1 015 0.12 o.0s 116.80 040 0.43
ARTES § Sub-element 5.2 0.0% 0.0z 0.04 0.05 0.04 0.0 4890 0.21 0.43
Future Cther %r. 2pps & Tech. in ARTES 0.00 0.oo 0.0o0 0.05 0.21 0.2z 1.79 238 266 306 133730 10.97 0.2z
Optioral ARTES 10, Iz Phase 112 0.00 0.oo 0 .46 0.7 1.03 1.29 0.8z 044 165.30 428 206
ARTES 20 |14 Phase 2 0.00 0.oo 0.04 0.04 0.09 0.09 0.ov 153.30 0.2z 0.1
GSTP cortinuaion 018 0.4a0 1.32 1.60 1.55 1.455 354.90 7.10 2.00
Prodes continuaion 0.on 0.00 1.00 1.00 1.00 1.00 210.00 4.00 M8
Buropean GHES Supp. Pr. Bit. 0.02 0.11 0.20 0.20 0.14 [(NE] n.1g o017 206.70 1.22 064
EQEF cortiruation 015 0.4z 077 0.e1 [LR=1] 0.2 1.01 1605.70 .14 0.3z
Pozt-EPS Development (ESA+Bimetsa) 0.1z 0.26 0.40 0.7z 1.10 1.55 1.74 1.456 116550 746 064
Climate Change Continuation 0.21 0.21 0.21 021 0.25 [(E]] 180.00 1.48 0.2z
ELIPS Period 4 0.7 0.24 0.24 0.24 024 0.24 0.24 G70.00 1.61 0.24
Human Expl. Prep. Budies o1 027 0.40 36840 [ 0.1
Human Ecploraion hission prepargion 0.0z 0.04 0.04 0.0 0.3 027 [ 10.50 086 0.z21
55A Programme 0.27 0.30 0.24 0.3v 040 0.40 0.40 389.50 149 064
Securky on Barth Intiative (ESA +81) 0.02 013 0.25 0.47 066 0.24 1.02 161520 339 0.1
FLPP Period-3 0.10 042 047 0.7z [ [ 0.y g284.20 ENE) 0.4
MGL Future Dewvelopments 1.54 1.454 G40.00 307 042
Total for szerania 1 (ess funds) 10.11 11.46 11.00 11.68 1312 15.08 17.18 182.79 2063 G 2321100 1560.38 M8
Czech Space Suppot Programme 1.01 1.15 1.10 117 1.4 141 1.72 1.88 2.06 213 Mt 15.04 M8
Grandtotal (ESA+naional) 1113 12.60 12.10 12.86 14.43 16.58 182.91 20067 270 344 M 165 .42 M
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Involvement

Most if not all ESA activities concern R&D howeudrese activities have an impact
on different areas of society that are the beraies or users of the results
transcending academia or industry. For this reaserould be necessary to ensure
that several different governmental institutions arvolved in the discussions, and
possibly funding, of the different ESA programmddhe table below, while not

exhaustive, proposes in first iteration, the Czecimistries that should have an
interest. The numbers reflect a priority.

ESA Programme Theme ME MEYS MD MT MIT
Space Science and Science 1 2
Technology R&D 1 3 3 2
Earth Observation R&D 1 1

Navigation R&D 3 3 1 2
Telecommunication R&D 3 3 2 1
Launcher R&D 1 2 2 1
Earth Observation 1 2 3 2 2
Application Development

Navigation Application 3 3 3 1 2
Development

Telecommunication 3 2 1

Application Development

Launcher Development 2 3 2 1

Human Space Flight 1 2 1




LIST OF ACRONYMS

ALV — Association of the Aviation Manufacturers

ARTES - Advanced Research in TelecommunicationsteBys (ESA optional
programme)

ARTES 3-4 — Element 3-4 of the ARTES programme (EfAonal programme)
ARTES 5 - Element 5 of the ARTES programme (ESAomatl programme)
ARTES 10 Iris — Element 10 of the ARTES programimB8A optional programme)

ARTES 20 IAP — Element 20 of the ARTES programmmmtegrated Applications
Promotion (ESA optional programme)

AS CR — Academy of Sciences of the Czech RepubNe CR in Czech)
ATM — Air Traffic Management

ATV — Automated Transfer Vehicle (ESA)

CEATS - Central European Air Traffic Services

CENIA — Czech Environmental Information Agency

CERN - European Organization for Nuclear Research

ClIS — Czech Industry Incentive Scheme (ESA tramsal and mandatory
programme)

COPUOQOS — Committee on the Peaceful Uses of Ouiaresp

CSA — Czech Space Alliance

CSO — Czech Space Offic€KK in Czech)

CTP — Science Core Technology Programme (ESA mandacttivity)
DSLP — Dual Segmented Langmuir Probe

e.c. XXXX — economic conditions of year XXXX. Thmarameter is used in ESA to
take into account inflation across its multi-yeeosgrammes. For this purpose
it uses the consumer price inflation in the eureaahat is measured by the
Harmonised Index of Consumer Prices (HICP). The HIi€ compiled by
Eurostat and the national statistical instituteagnordance with harmonised
statistical methods. This same index is also usethé European Central
Bank.

EC — European Commission

ECI — European Component Initiative (ESA optionalgramme)

EDA — European Defence Agency (Agency of the EU)

EGEP — European GNSS Evolution Programme (ESA oatiprogramme)

EGNOS - European Geostationary Navigation OverkyiSe

ELIPS — European Programme for Life and Physicalkr®es (ESA optional
programme)

EO — Earth Observation

EOEP — Earth Observation Envelope Programme (ESiArgg programme)
ESA — European Space Agency

ESAC — European Space Astronomy Centre (ESA estabént)

ESO - European Southern Observatory

ESOC — European Space Operations Centre (ESA issiaigint)

ESPI — European Space Policy Institute
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ESRIN — Centre for Earth Observation (ESA estabiisht)
ESTEC — European Space Research and TechnologseGESIA establishment)

ETHE — European Transportation and Human Explanafweparatory Activities
Programme (ESA optional programme)

EU — European Union

EUMETSAT - European Organisation for the Explodati of Meteorological
Satellites

EUROCONTROL — European Organisation for the Sadétir Navigation
EUSC — European Union Satellite Centre

EUTELSAT — European Telecommunication Satellite @gation

FLPP — Future Launchers Preparatory Programme @&f5iAnal programme)
GACR - Grant Agency of the Czech Republic

GDP — Gross Domestic Product

GEOSS - Global Earth Observation System of Systems

GMES - Global Monitoring for Environment and Setu(ESA optional programme
in cooperation with the EU)

GNSS - Global Navigation Satellite System

GSA — European GNSS Supervisory Authority

GSC — GMES Space Component Programme (ESA optwogtamme)
GSP — General Studies Programme (ESA mandatonyitggti
GSTP — General Support Technology Programme (ESiArag programme)
IAP — Integrated Applications Promotion (ESA pragrae)

IPR — Intellectual Property Rights

ISS — International Space Station

ITAR — International Traffic in Arms Regulation

ITI — Innovation Triangle Initiative (ESA mandatoagtivity)

ITSO — International Telecommunication Satellitegy@risation
JWST — James Webb Space Telescope (ESA)

LTP — Long-Term Plan

MA — Ministry of Agriculture (MZe in Czech)

MC — Ministry of Culture (MK in Czech)

MD — Ministry of Defence (MO in Czech)

ME — Ministry of Environment (MZP in Czech)

METoP — EUMETSAT Polar System (EPS)

MEYS — Ministry of Education, Youth and Sports (M$Nh Czech)
MFA — Ministry of Foreign

MH — Ministry of Health (MZ in Czech)

MI — Ministry of Interior (MV in Czech)

MSG — Meteosat Second Generation (EUMETSAT satetlihiss and was an ESA
optional programme)

MT — Ministry of Transport (MD in Czech)
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MTG — Meteosat Third Generation (ESA optional pesgme that will become an
EUMETSAT satellite class)

MIT — Ministry of Industry and Trade (MPO in Czech)
NATO — North Atlantic Treaty Organization

NGL — Next Generation Launcher (possible future EgAonal programme for the
successor of Ariane 5)

OECD - Organisation for Economic Co-operation aeddopment
OOSA - Office for Outer Space Activities
PB — Programme Board (ESA)

PECS — Programme for European Cooperating Sta®a (ptional programme for
ESA non-Member States)

PRODEX - Programme for the Development of Scientifixperiments (ESA
optional programme)

R&D — Research and Development

R&T — Research and Technology

RD&l — Research, Development and Innovation
SAF — Satellite Application Facility of EUMETSAT

SDT - System, Demonstrators and Technology (comgpomé ESA's FLPP
programme)

SDT — SdruZeni pro dopravni telematiku (Czech msmal association)
SISNeT - Signal in Space through the Internet

SGEO - Small Geostationary Telecommunication SellESA optional
programme, ARTES 8)

SME — Small or Medium Enterprises

SMOS - Soil Moisture and Ocean Salinity (ESA missSioEOEP programme)
SPS — Science for Peace and Security

SSA — Space Situational Awareness programme (E$iArg programme)
TACR — Technology Agency of the Czech Republic

TIP — Technologiglnformani systémy, Produkty (Programme of the Czech Mipist
of Industry and Trade)

TPMU — Thermal Plasma Measurement Unit

TRL — Technology Readiness Level

TRP — Basic Technology and Research Programme (E&#latory activity)
UN — United Nations

VLT — Very Large Telescope (ESO)

VTUPV — Military Technical Institute of Land ForcesVyskov

VZLU — Aeronautical Research and Test Institute
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ANNEX | — ESA optional programmes with Czech Republ

ic participation

(Part 1)
Name Goal Duration Contribution
(million €)

MTG Development of a new generation2009-2020 2,24
(Meteosat Third of geostationary meteorological
Generation) satellites
FLPP Period 2 Step 2 To propose concepts for new 2009-2012 0,5
(Future Launchers generation launchers, experiments

with sample return vehicle, solid
Preparatory Programme and liquid propulsion experiments
ELIPS Period 3 Utilization of microgravity 2008-2012 2,77
(European Programme fol environment for life and physical
Life and Physical SciencesSCienceS and applied research and
and Applications in Spage development
ISS Development Development of transportation | 2009-2012 0,19
(European means for human spaceflights; in
Transportation and the first stage namely for the
Human Exploration) International Space Stations (ISS)
(European Transportation
and Human Exploration
Preparatory Activities
Programmeg
ARTES 1 Phase V: To define strategic directions for | 2009-2013 0,12
Preliminary Studies and | satellite telecommunication
Investigation involving marketing surveys and
(Advanced Research in technology analyses, feasibility
Telecommunication studies, standardization, and alike
Systems
ARTES 3-4 Phase I: To prepare products established |02009-2013 1,7
ESA Telecom — Products | the basis of satellite

telecommunication for commercial
(Advanced Research in purposes
Telecommunication
Systems
ARTES 10 Phase II-1 — | To develop a unified European | 2009-2011 4,14

Iris:

Satelite Communication
for Air Traffic
Management

(Advanced Research in
Telecommunication
Systems

safety and air traffic managemen
system

t
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ANNEX | — ESA optional programmes with Czech Repuht participation

(Part 2)
Name Goal Duration Contribution
(million €)
ARTES 20 - IAP Development of innovative 2009-2013 0,17
Phase I: Integrated | solutions (applications) combining
Applications several technologies such as
Promotion navigation, telecommunication and
(Advanced Research Earth observations
in Telecommunication
Systems
European GNSS To maintain and further improve | 2009-2011 0,48
Evolution the technology so far acquired
(European Global thrqugth the EGNOS and Galileo
Navigation Satellite projects
System Evolution
Programmé
GMES Space To launch the satellite series for | 2009-2018 1,76
Component Segment Earth’s observation Sentinel-1B,
2 2B, 3B, the preparatory phase of
o the Sentinel-4, Sentinel -5

(Global Monitoring ) ’ .
and Environment and tsr?tegltef_ ar}dstrlzl)e constructl?r:l_(:f
Security Space e Sentinel-5 Precursor satellite
Components
Programmé
GSTP Phase 5 To mature various needed 2009-2013 3,23

technologies, test their feasibility

I t o .

(General Suppor turn it into products or readily
Technology .
Programmg avql!ablg technology, or

verification under conditions of a

spaceflight
EOEP Period 3 Prepare future Earth observation| 2009-2013 2,61
(Earth Observation | missions
Envelope
Programme)
PRODEX Support of design and 2009-2010 0,5
(Scientific Experiment develc_meetnt of scientific
Developement experimen
Programme)

TOTAL 20,34
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ANNEX | — ESA optional programmes with Czech Repulit participation
(Part 3 - Figure)

FLPP Period 2 Step 2; 0,50
PRODEX; 0,50 /
\ Meteosat Third Generation; 2,24

EOEP Period 3;2,61

GMES Space Component; 1,76
GSTP Period 5, 3,23 ansp. for ISS and Exploration;
0,19

ELIPS Period 3; 2,77

European GNSS Ev. Ext.; 0,48—//

ARTES 20 Phase | (IAP); 0,17

ARTES 3-4;1,70

\ARTES 1;0,12

ARTES 10 Phase IL1 (IRIS); 4,14

Czech Republic’s current financial participatiorttie optional programs
of the ESA in millions of Euro
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ANNEX II - List of all activities related to space

(Part 1)
PECS Projects

Project Title Principal Investigator Duration Cost
AMI4FOR Wirelessinfo association 2005 — 200803 000 €
Bepi Colombo | Faculty of Mathematics and Physits € 2006 — 2010 211 000 €
Bepi Colombo I Astronomical Institute AS CR 2002612 | 496 400 €
Cluster I Institute of Atmospheric Physics AS CR 008 — 2010 260 000 €
DOBIES Nuclear Physics Institute AS CR 2007 — 2063 950 €
DTL/DML ANF Data 2007 — 2010 250 000 €
EGNOS EduTools Iguassu Software Systems 2008 — 2@69 820 €
FLOREO SPRINX Systems 2008 — 20(1883 250 €
Gaia Astronomical Institute AS CR 2007 — 201471 900 €
GOCE Astronomical Institute AS CR 2007 — 201225 200 €
GRID Iguassu Software Systems 2005 — 20Q87 450 €
GSE Land Gisat 2007 — 200959 221 €
[IM-TS Iguassu Software Systems 2007 — 200% 200 €
[IM-TS2 Iguassu Software Systems 2008 — 2009 650 €
Integral Astronomical Institute AS CR 2005 — 200880 000 €
Proba-2 DSLP Institute of Atmospheric Physics AS CR005 — 2009 175 098€
Proba-2 TPMU Institute of Atmospheric Physics AS CR005 — 2009 93 600 €
RESPOND CZ Gisat 2007 — 200291 330 €
SatCom Faculty of Electrical Engineering CTU 2002040| 97 400 €
SCOS-2000 Monitoring ANF Data 2005 — 200748 113 €
Sentinel 2: SPECTRA Institute of Systems Biologyg an 2005 — 2010 210 000 €

Ecology AS CR

SISNeT Iguassu Software Systems 2005 — 20830 642€
SOHO Astronomical Institute AS CR 2005 — 201250 000 €
SOSI Cz ANF Data 2008 — 201(B88 885€
SWARM Aeronautical Research and Test Institute  20@810| 870 000 €
WAVES Institute of Atmospheric Physics AS CR 2008040 | 365 900 €
X-ray Observation XMM Astronomical Institute AS CR 2007 — 2011 290 000 €
X-Ray Optics Rigaku 2007 — 201@®54 000 €
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ANNEX II - List of all activities related to space

(Part 2)
Czech Industry Incentive Scheme
First Call for Outline Proposals (AO 6052)
Project Title Principal Investigator Duration Cost
Control and tracking system for Projectsoft HK 2010 197 950€
ground station antennae
Hermetically Sealed Low ESR AVX Czech Republic 2010 - 2012 454 240 €
Tantalum Capacitor
Highly Miniaturized and Sensitive | Institute of Experimental | 2010 — 2012| 178 151 €
Thermal Neutron Sensor and Applied Physics CTU
Laboratory Wide Dynamic Range | Institute of Experimental | 2010 —2011| 147 900 €
Gamma-Ray Calibration Facility | and Applied Physics CTU
Langmuir probe experiment Astronomical Institute A2010 30158 €
CR
Neutron Facilities in the Czech Institute of Experimental | 2010 — 2012| 88 449 €
Republic for Calibration and Testingand Applied Physics CTU
of ESA-Compliant Neutron-
Sensitive Devices
New acousto-optic device based on BBT-Materials processing 2010 — 2012 199 368|€
Calomel for hyper-spectral imaging
in space applications NAOMI
PalDMC Iguassu Software Systems 2010 — 2011 19%956
Preparatory Activities for MTG CSRC 2010 100 000 €
Participation
Preparatory study of digital plasma| Institute of Atmospheric | 2010 —2012| 83 019 €
wave analyzer technology for Physics AS CR
Cosmic Vision spacecraft
Real-time Extrapolation Methods farL.K. Engineering 2010 -2011 150517 €
Thermal Testing
Real-time Performance Monitoring | Ilguassu Software Systems 2010 — 2011 199 466 €
Tool
Redukcni regulator tlaku 3 — RRT 3  Frentech Aerospa 2010 - 2011| 100 000 €
Reusable Payload On Board SW | Evolving Systems 2010 -2011| 100 000€
Framework Consulting
Study of SCOS-2000 deployment | ANF Data 2010 173094 €
over WAN for a concept of CMCP
UrbanAtlas+ Gisat 2010 -201p2 183390€¢
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ANNEX II - List of all activities related to space

(Part 3)
6™ Framework Programme
GEMS CZECH 2005-2009 670999 €
HYDROMETEOROLOGICAL
INSTITUTE
HUMBOLDT HELP SERVICE REMOTE SENSING 2006-2010 5P13 €
HUMBOLDT INTERGRAPH CR SPOL. S R.O. 2006-2010 52BE
HUMBOLDT USTAV PRO HOSPODARSKOU 2006-2010 520 173 €
UPRAVU LESU BRANDYS NAD
LABEM (FOREST MANAGEMENT
INSTITUTE)
CASCADOSS GISAT S.R.O. 2007-2009 23 316 €
SISTER TELEMATIX SERVICES, A.S. 2006-2009 404 497 €
HEALTHWARE MASARYKOVA UNIVERZITA V 2005-2008 211169 €
BRNE
TANGO UNIVERZITA KARLOVA V PRAZE | 2006-2009 341 66€
7™ Framework Programme
MACC CESKY 2009-2011 608 053 €
HYDROMETEOROLOGICKY
USTAV
geoland2 GISAT S.R.O. 2008-2015 1250 214
€
AEROFAST KYBERTEC S.R.O. 2009-2011 113907 €
SAFER GISAT S.R.O. 2009-2011 1538 931
€
COSMOS TECHNOLOGICKE CENTRUM 2008-2011 80039 €
AKADEMIE VED CESKE
REPUBLIKY
PRoVisG CESKE VYSOKE UCENI 2008-2011 173 160 €
TECHNICKE V PRAZE
G-MOSAIC GISAT S.R.O. 2009-2011 588 360 €
ISP-1 CESKE VYSOKE UCENI 2009-2012 251704 €
TECHNICKE V PRAZE
SP4ESP Univerzita Karlova v Praze 2009-2010 176565
ProViScout Ceské vysoké ¢eni technické v Praze|  Approved | Approved
proposal proposal
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