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Foreword 
Space represents an infinite, timeless source of dreams and striking reality. Over the last fifty 
years, humankind’s relationship with space has changed dramatically. Since the Sputnik 1 
was launched in 1957, men have walked on the Moon and lived aboard spacecraft, satellites 
have been launched, scientific missions have explored the planets in our solar system, and the 
Hubble Space Telescope has discovered new planets in the Milky Way. Increasing activity in 
space is demonstrated by the more than 100,000 artificial objects that are currently orbiting 
the Earth.  
 
The future prospects of the space sector and its contributions to the economy and society 
at large is one of the most important issues that deserve policy attention. The sector has 
strategic importance but it also offers huge benefits that the development of commercial and 
civil space applications could bring in coming decades. Space has for a long time been a 
source of progress, technological and commercial success. Space systems play a notable role 
in numerous facets of the daily life of Estonians: each person can watch television 
programmes reflecting their own interests; data from earth observation satellites are at the 
basis of our weather forecasts; satellite navigation applications are increasingly used in our 
cars and boats, and even in waste management projects satellite pictures and positioning 
technology helps to clean our country. Also our medical emergency situations are coordinated 
with the same satellite services. These are but a few of the space applications affecting our life 
in Estonia.  
 
This is an important moment in the history of Estonian space activities. Today, more than ever 
before, Estonia has to search for innovative solutions to improve its economy and functioning 
of the society. The public is still unaware of the variety, breadth and importance that space 
activities play in their everyday lives. Estonia should undertake space projects because of 
their practical use, rather than their prestige. There is an opportunity to create a completely 
new business sector in Estonia and thereby to increase our high technology export. 
According to the Norwegian Government evaluation of national space activities, for each 
million NOK of governmental support through the European Space Agency (ESA) or national 
support programmes, space sector companies have on the average attained an additional 
turnover of NOK 4.4 million. ESA membership is a key for Estonia to enter into the 
international space industry. 
 
Since the beginning of the 21st century the supply of remotely sensed images has been 
combined with sophisticated communications technology to create a vast new supply of 
services and information accessible to the general public, most notably through innovative 
business models like Google Earth. Consequently, space represents a tool with unique 
characteristics at the service of numerous objectives and policies, such as transport and 
mobility, information society, environmental protection, land use planning, agriculture and 
fisheries, sustainable development, tourism and, more generally, the Lisbon Strategy.   
 
The space community has previously been focused on its own ways of doing things and 
relatively little aware of the needs of society. Estonian space activities should be closely 
linked to many Estonian governmental policies, but particularly to the most important 
Government document in Estonia – the Research and Development and Innovation Strategy 
2007 – 2013.  Membership in ESA and development of the space-related services is 
about founding our future of a high technology economy. But it will bring true benefits to 
our society when our Government, academia and business build the future together.   
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Executive Summary 
This report is about possible strategies and key implementation aspects towards Estonian 
Space Policy. It was prepared by a special working group. Representatives from 30 different 
institutions participated in writing the report, nationally and internationally. Enterprise 
Estonia coordinated the project and it was financed by EU structural funds. 
 
The Estonian public is generally unaware of the variety, breadth and importance that 
space activities play in their everyday lives. Today there are weaknesses in the 
organisational structures, funding and coordination of ad hoc space activities in Estonia. The 
sector is characterised by an enthusiasm for research. A strong political lead is essential in 
the future. Strategic ideas and visions in this report should inspire and motivate the Estonian 
Government, researchers and entrepreneurs to commit themselves to space activities. In the 
report we propose an approach to space policy. We focused on activities that should enhance 
scientific knowledge and bring benefits to Estonian economy and society. 
 
The Estonian space policy should seek to link a demand for services and applications using 
space systems in support of other Estonian important policies with the supply of space 
systems and infrastructure necessary to meet that demand. Estonian space activities should 
be closely engaged to the most important Government document - the Research and 
Development and Innovation Strategy 2007 – 2013.  
 
Estonia needs a space policy, driven by demand, able to exploit the special benefits space 
technologies can deliver in support of the national policies and objectives: faster economic 
growth, new job creation and industrial competitiveness, security and defence. Today 
awareness of space applications in government agencies and in business is very low.  
 
The space sector has a great economic potential. In a recent report about Estonian and 
Finnish future cooperation opportunities, space technology was brought out as a 
promising field in the future of economic and scientific activities1.  There is a lot of 
research from different academic groups and international consulting firms (RAND, 
McKinsey, PWC etc.) which predict that the space industry will in the next decade again 
be among the top 10 of emerging businesses.   
 
The Estonian Government should pursue European Space Agency (ESA) membership. 
Estonia will gain from ESA programmes that support industry, enhance quality of research 
and improve public service quality. Estonia has already signed a Cooperation Agreement with 
ESA, as a first step towards membership. Countries wanting to cooperate more fully with 
ESA sign a European Cooperating State (ECS) Agreement. The ECS Agreement allows the 
partner country to participate indirectly in all ESA procurements and activities. The 
participation is defined in a five-year Plan for European Cooperating State (PECS Charter). In 
practice it means that Estonian companies and research institutions will get R&D funding 
from ESA but will also be engaged in contracts which develop a new knowledge base for 
innovation and business growth – a new industry will emerge in Estonia. It is crucial that 
the Estonian Government increases funding for space programmes in collaboration with ESA. 
During the PECS period of 5 years there is an opportunity to fund Estonian space projects by 
the Estonian Government committing 1 MEUR annually, and it will be reimbursed by ESA. 
 

                                                 
1 Estonian and Finnish Cooperation Opportunities. Jaakko Blomberg, Gunnar Okk, 2008  
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ESA and the EU have been jointly developing two major projects: Global Monitoring for 
Environment and Security (GMES), and Galileo for satellite navigation. Today Estonia is 
already participating in the development of both programmes. Currently Estonia has 
nationally and internationally engaged in almost 50 different space R&D projects. 
However, more active exploitation of the cooperation is required in order to benefit the 
Estonian economic and scientific developments since Estonia is paying billons of EEK 
(European Union Fee) every year, to finance the respective EU activities.  
 
The following preliminary bodies and activities should be established in order to progress 
towards ESA membership and to establish Estonia in the international space industry: 

� Estonian Space Board 
� Estonian Space Office 
� Estonian Space Programme 

 
Space policy and programme level activities should be coordinated by the Estonian Space 
Board. Enterprise Estonia should be the executive body for space activities and should act as 
the single Estonian Space Office and contact point for ESA. The Estonian Space 
Programme is targeted to developing applications and services that enhance the quality of 
the Estonian public sector and that also have business potential. It should be primarily 
financed by the ESA PECS Charter but also by key governmental agencies, Enterprise 
Estonia and the private sector. It should consist of the following elements: 

� Awareness & Technology Demonstration 
� Application Feasibility 
� Basic Science 
� Applied Research & Application Development 
� Innovation & Business Model Development 

 
There are numerous research institutions that have space related competence. The main R&D 
performers in the cooperation with ESA and for developing space applications could be the 
following: 

� Tartu Observatory 
� Tartu University 
� Tallinn University of Technology 

 
Space industry is high technology and requires highly skilled workers. As with other 
European countries, there is a concern that a skills shortage may develop and therefore a 
broad programme of incentives may be necessary to ensure a continuing flow of young 
people into the emerging industry. Estonia has a good quality of basic and applied research 
in the following fields that are relevant for space applications:  

� Remote sensing;  
� Atmospheric research;  
� Oceanography; 
� Radiometry; 
� Optical (including laser) instrumentation; 
� Astrophysics; 
� Information technology.  
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Estonia should not fund launchers to any level, nor participate in human spaceflight 
programmes. By optimising public resources, making full use of existing (scientific, 
business) competence and prospective programmes of ESA and EU (especially GMES and 
Galileo) Estonia should focus systematically on three areas of research, development and 
innovation: 

� Earth Observation 
� Satellite Communication, Navigation & Positioning 
� Space Science & Exploration 

 
In the report, analysis showed that the portfolio of prospective PECS and ESA projects could 
arise in the following technology areas: 

� Space Robotics & Nanotechnology;  
� Software;  
� Scientific Payload Instrumentation;  
� Plastic & rubber;  
� Antennas and Antenna Systems;  
� Product Assurance & Project Management (Services);  
� Space (incl. tele-) Medicine (Services). 
� Material Technologies  

 
There are opportunities for Estonia to lead developments in the areas listed above. Space 
science both depends on technology and can drive technology developments. Estonia should 
realise strategic activities in the following areas: 

� Applied Research & Development in Key Areas 
� International Cooperation (EU, ESA, GMES, Galileo) 
� Developing Awareness & Learning   

 
Further R&D activities directed to more efficient use of space research and technology 
would be concentrated into five domains of the Estonian public sector:  

� Agriculture & Forestry; 
� Safety & Security3;  
� Transport;  
� Tourism & Recreation;  
� Health & Environment.  

 
Success Indicators (2009 – 2016) from the proposed Space Policy Implementation could be 
the following: 

� 10 companies with contracts to develop space applications for ESA;  
� 20 scientific projects started/finished, to the amount of 5 MEUR; 
� 5 spin-off companies founded; 
� Impact factor form public investment to space industry development is 4; 
� Estonian space industry export 30 MEUR annually; 
� Public services delivered: 4;  
� Expertise: 15 international students, 15 engineers, 10 professionals in ESA.  

 

                                                 
3 Including emergency response 
5 “State of the Satellite Industry Report“, Futron Corp., June 2007. 
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1. International Outlook in the Space Sector 

1.1. Space Industry, Trends, Demand & Expanded Market 
The global space industry today covers a wide range of activities, from traditional space 
industries such as satellite manufacturing and launch services to more downstream industries 
such as imaging solutions and navigation services (Appendix 4). Traditional space industries 
are typically supported by public funding and provide a stable basis for the sector as a whole. 
However, the downstream applications and services represent an ever increasing portion of 
the space business, and are more likely to provide market opportunities for innovative SMEs. 
Such services are made possible due to the availability of infrastructure provided by public 
funding, e.g. the Galileo and GMES systems. In the longer term, initiatives in areas such as 
space tourism and microgravity manufacturing may have commercial potential as well. 
Overall, global space related revenues have increased by roughly 10% per year, with greater 
increases in the last couple of years.5  
 
Europe has benefited from a coordinated space programme over the last several decades, and 
is a major player in basically all space activity sectors. However, the US has a clear lead in all 
categories considered for the Space Competitiveness Index6, with Europe currently holding a 
strong second place (Appendix 2). While US companies are supported by large government 
investments in both the military and civil sectors, European companies are supported mainly 
by smaller civil investments through ESA or national space programmes and by national 
military programmes at a relatively low level, and are expected to compete globally on a 
commercial basis. Overall, the European investment in space activities continues to be 
roughly 10% of that in the US. In the meantime, many other countries, most notably China, 
Russia and India, are aggressively investing in their space industry and will be strong 
competitors also on the commercial markets. Thus it is important for Europe to take steps to 
continue to strengthen the united European space sector. It is clear that in the increasingly 
competitive global market, only a unified European space industry will be able to maintain 
competitiveness. Efforts in this direction are supported by the joint European Space Policy, 
which has been agreed by all European Union member states (see section 1.4.2 below).  
 
 
Satellite & Space Infrastructure Manufacturing 
The satellite and space infrastructure manufacturing industry has seen a great deal of 
consolidation over the last ten years and is presently dominated by a relatively small number 
of large companies and consortia. Globally, the largest players are Lockheed Martin and 
Boeing in the US, while the major European companies are EADS Astrium and Thales Alenia 
Space. Most European space system manufacturing activities are carried out by these 
companies together with a large number of subcontractors. The space sector reached a low 
point around 2003, with very few new satellites ordered, however there has been a steady 
improvement in the overall situation since then and the space manufacturing market has been 
growing steadily. However, the percent of overall revenues from this sector is decreasing and 
the market is strongly dominated by the major players with their established subcontractors. 
 
Opportunities of interest may be found within the small satellite industry, which is oriented 
towards manufacturing and launching relatively small and inexpensive satellites for specific 
                                                 
6 „Futron’s 2008 Space Competitiveness Index“, Futron Corp., 2008. 
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missions within very short timescales (e.g. 2-3 years). Due to the relatively low cost of such 
technology, this allows even small countries to consider designing and launching a domestic 
satellite mission. The UK based company Surrey Satellite Technology Ltd has been very 
successful in producing such solutions, tailor-made for each customer and taking care of the 
entire mission, including specification, design, manufacture, test, launch, in-orbit validation 
and operations. 
 
 
Commercial Launchers 
The French company Arianespace is responsible for the development of Europe’s Ariane 
launchers. In general, the commercial launch services market is rather saturated and very 
competitive, with launch possibilities being offered by many countries globally. Although 
there is a stable demand for reliable launchers, because of the competition and price pressure 
this is not a huge growth market and entering this market as a newcomer requires very large 
investments. Total revenues in this sector have remained fairly constant over the last years. 
 
 
Ground Equipment 
The market for ground equipment includes ground infrastructure for supporting space 
missions as well as hub stations and end-user terminal equipment: Gateways, Network 
Operation Centres (NOCs), Satellite News Gathering equipment, flyaway antennas, VSATs, 
satellite tv dishes, satellite radios, satellite phones. This is a significant and very competitive 
market, accounting for approximately 25-30% of all space related revenues, with a large 
number of players providing terminal equipment. The ground equipment market is around 25-
30 M� per year and is growing at a rate of approximately 10% per year.  
 
The DTH broadcasting industry is a mature commercial market with well-established 
standards and available chipsets, making the receive-only terminal equipment (satellite TV 
modems) rather inexpensive. 
 
Major growth in the growing broadband internet segment of this market has been hampered 
by the lack of a truly interoperable air interface standard for two-way satellite 
communications. This means that a service provider or system purchaser is generally 
constrained to having to buy hub stations and terminals from the same supplier and if that 
supplier should for any reason withdraw from the market, the purchaser could be stuck 
without support or a source of further equipment. As an analogy, the terrestrial terminal 
mobile telephone market took off only once truly interoperable GSM standards were in place, 
so that for example GSM handsets from Nokia would work seamlessly together with Ericsson 
or Motorola base stations. In the satellite area there has been a significant amount of work in 
developing an interoperable standard over the last 7 or 8 years, with the advent and 
development of the DVB-RCS standard7. However, true interoperability between different 
manufacturers’ equipment remains elusive and the end-user markets are so far still dominated 
by proprietary solutions. While some of the manufacturers have done well in this 
environment, the existence of standards would be of benefit to the sector as a whole. 
 

                                                 
7 ETSI EN 301 790 v1.4.1, „Digital Video Broadcasting; Interaction channel for satellite distribution systems“, 
Sep. 2005 
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Applications & Services 
Although the satellite manufacturing (Appendix 3) and launch sectors are large high-profile 
industries, providing employment and helping to fuel the high technology economy, it is the 
applications and services side of the space business that has seen the largest growth over the 
last years. This is the side of the business that is most understandable and accessible to the 
general public, so far providing services such as weather forecasting, mapping, navigational 
services and satellite TV. With the advent of new satellite systems such as Galileo (satellite 
navigation) and GMES (earth observation), the possible offering of services and applications 
is increasing rapidly and provides new opportunities for innovation. Galileo and GMES are 
two of the cornerstones of ESA and the EU R&D activities under FP7, and these systems will 
receive a large amount of public funding over the coming years. This is presently also the 
market segment of greatest interest to newcomers to the space business, especially for small 
countries such as Estonia, for whom development of an independent space capacity is not a 
priority.  
 
 
Satellite Telecommunications8 
The telecommunications segment represents the largest and the most mature downstream 
segment of the space sector. It comprises two main components: telecommunications and 
broadcasting, with a distinction being made between fixed and mobile services. Evolution of 
digital technologies over the last years have lead to convergence of the satellite 
telecommunications services sector, with growing requirements in terms of flexibility and 
bandwidth. The most promising growth applications in telecommunications may be 
telemedicine, distance learning, e-commerce and multimedia entertainment. 
 
The satellite operator industry 
Over 90% of the revenues generated are for fixed services, mostly generated by the leasing of 
transponders to broadcasting services such as DTH (Direct-to-home) broadcasting. The 
largest operator is SES Global, with Eutelsat being the other major European actor. 
 
The DTH industry 
The DTH industry is by far the largest segment of the industry, providing broadcasting of 
programs such as movie channels, documentary/lifestyle programs, sports and news. The 
success of DTH is due in large part to considerable progress in the productivity of DTH 
satellites over the last decade, which in turn is due to an increase in satellite longevity, in the 
number of transponders per satellite and in the population covered. The distribution capacity 
of video content for satellite has been multiplied by 187 in ten years. At the same time, the 
number of channels that can be distributed by each transponder has increased twelve-fold. 
 
Interactive broadband services 
The current demand drivers are enhanced and interactive broadband services that can be 
included in traditional DTH transmission services. As DTH services are becoming 
increasingly interactive, broadband internet and broadcast services are converging and are 
now often offered in a single commercial package. In general, satellite TV and video 
broadcasting continues to grow at a much faster rate than mobile and fixed broadband. End-
user broadband growth has been hampered by the lack of industry-wide standards, as 
discussed in the Ground Equipment section above.  

                                                 
8 “Space 2030: Exploring the Future of Space Applications”, OECD, 2004. 
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Global Positioning and Navigation services 
GPS has quickly become a standard feature in everything from search and rescue services to 
automobile navigation and leisure goods. GPS has already created a very substantial 
downstream market   for both hardware and value-added services. This market continues to 
grow and GPS chips are being integrated in a growing number of products, including 
telephones, PDAs, cameras etc. It is estimated that within 5-10 years almost all new mobile 
phones will include GPS chips, similarly to the way most mobile phones today already 
include digital cameras. Together with the integration of Smartphone technology, every 
telephone will be a potential platform for providing location-based services. In addition, in the 
same timescale, most cars and trucks will include integrated satellite navigation systems and 
the market for fleet management applications will grow. 
 
The value of location-based services is strongly influenced by the accuracy of the positioning 
technology used. When Galileo becomes operational (nominally in 2013), the available 
positioning accuracy will be greater than with GPS and because of the availability of different 
service classes and service guarantees provided, the palette of potential applications will be 
much larger as well. This is therefore an area where exponential growth can be forecast in the 
coming decade. 
 
 
Earth Observation 
The Earth Observation (including meteorology) area of application includes a variety of 
systems and technologies, with operational systems (such as the Meteosat or Spot systems) 
and research for future systems and sensors (Appendix 6). Customers for EO systems are 
mostly found in the public domain, including the military. The European activities in Earth 
Observation are mainly within the framework of the EU flagship GMES programme (see 
section 1.4.4). 
 
While EO is one of the oldest satellite applications, commercial EO satellites are still 
relatively new and the industry only started up when restrictions on satellite imagery 
technologies were relaxed at the end of the cold war. On the one hand, there is the perception 
that as many countries shift to knowledge-based economies, a rapidly growing market for 
satellite imagery and related information products may emerge worldwide over the next few 
years (Appendix 7). On the other hand, there is strong competition for selling geospatial 
information products. They have to compete first with aerial photography, which has long 
dominated the market and is pursuing its own innovation path. Moreover, they have to 
compete with land-based surveys using global navigation satellite systems (GNSS) and 
geographic information systems (GIS) that both compete with and complement EO imagery. 
Finally, international competition is likely to be fierce as new low-cost players enter the 
market. Public action is thus crucial for the future development of EO. 
 
The economic prospects of commercial EO satellites have to face strong competition from the 
terrestrial alternatives. In 2003 sales by the commercial remote sensing industry, including 
aerial and satellite segments were estimated at USD 2.6 billion, with the satellite segment 
representing roughly a third of the total. By 2010 sales could reach USD 6 billion with USD 2 
billion for the satellite segment9. 
 

                                                 
9 “Space 2030: Exploring the Future of Space Applications”, OECD, 2004. 
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While remaining smaller than the telecommunications and navigation sectors, the demand for 
EO services is expected to increase in the future. Applications to strengthen domestic security 
(including measures dealing with natural and man-made disasters and extreme weather 
conditions) are expected to be important. 
 
 

1.2. Space Technology & Application Areas 
The objective of European space technology R&D is to ensure effective technological 
preparation for future European space programmes, worldwide leadership in selected areas, 
and decisive support to the worldwide competitiveness of European industries. 
 
Space technologies are recognised as important tools for stimulating scientific and economic 
progress. Activity in this area is beneficial for the high technology sector in general, as it 
creates a large amount of know-how on leading edge technologies and fosters possible spin-
off and spin-in activities. Studies have shown that the benefit from space spin-off activities 
typically provides a return of at least 2-4 times the amount invested. In recent years, the trend 
is increasingly towards looking for spin-in technologies, applying technology developed in 
other sectors within space systems. This trend is a consequence of the need to reduce the high 
cost of building special purpose equipment for each space mission. 
 
Development of a coordinated European space technology strategy has been carried out by 
ESA, leading to the European Space Technology Master Plan (ESTMP) document and the 
ESA Technology Tree.  Fig. 1 below shows the overall technology strategy. This figure 
clearly shows a strategy for harmonisation of the technology developments within ESA, EU 
and EU member states, managed under close supervision of the ESA IPC (Industrial Policy 
Committee), which also decides priorities for supporting technology developments. 
  
 

 
Figure 1 Overall Technology Strategy Flow10 

 
 
                                                 
10 “European Space Technology Requirements Document“, Issue 4 Revision 0, ESA, June 2004 
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European Space Technology Master Plan (ESTMP) 
The high- level conclusions of the overall technology coordination process are conveyed in 
the European Space Technology Master Plan (ESTMP), which constitutes a complete 
overview of planned institutional space technology programmes in Europe, and harmonised 
roadmaps. The analysis of these R&D activities in Europe against technology requirements 
captured in Dossier 0 forms the basis for proposing the technology harmonisation activities 
with all European stakeholders.  
 
The ESTMP compiles roadmaps for technology planning, as agreed results from the 
harmonisation process. Furthermore, it provides an overview of the main conclusions and 
recommendations emanating from discussions on horizontal technology issues with key 
stakeholders, such as ESA’s Member States and the European Commission. The ESTMP also 
includes a European-wide directory of space activities, providing space stakeholders across 
Europe with an overview of both on-going and planned institutional technology activities in 
Europe as well as information about the competence and expertise acquired by industry 
during past activities.  
 
 
ESA Technology Tree 
The ESA Technology Tree distinguishes between the Service Domain and the Technology 
Domain. In general, elements of the Technology Domain are developed in support of 
requirements generated by the Service Domain. ‘ 
 
The Service Domains are: 

� Earth Observation 
� Telecommunications 
� Navigation and Positioning 
� Science and Exploration 
� Manned Spaceflight and Life & Physical Science in Space 
� Long-Term Applications 
� Generic Technology (including Technology Push) 
� Space Transportation 

 
Estonian interest is focused on the first 4 Service Domains in the list above, as detailed in 
chapter 2 of this document. 
 
Technology Domains are: 

� 01 On-board Data Systems 
� 02 Space System Software  
� 03 Spacecraft Power  
� 04 Spacecraft Environment & Effects  
� 05 Space System Control  
� 06 RF Payload Systems  
� 07 Electromagnetics Technology  
� 08 System Design & Verification 
� 09 Mission Control & Operations (Ground Segment Data Systems) 
� 10 Flight Dynamics & Precise Navigation  
� 11 Mission Analysis & Space Debris  
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� 12 Ground Station System & Networking  
� 13 Automation, Telepresence & Robotics  
� 14 Life & Physical Sciences Instrumentation  
� 15 Mechanisms & Tribology  
� 16 Optics & Opto-Electronics  
� 17 Aerothermodynamics  
� 18 Propulsion  
� 19 Structures & Pyrotechnics  
� 20 Thermal  
� 21 Environmental Control Life Support  
� 22 Components  
� 23 Materials & Processes  
� 24 Quality, Dependability and Safety  
� 25 User Segment  

o Earth Observation 
o Telecommunications 
o Navigation 

� 26 Application Specific Technologies 
 
Space technologies of potential interest to Estonia include: 

� satellite payloads, radiation resistant technology 
o communications transponders 
o lasers, for optical communication links 
o earth observation payloads 

� space telescopes 
� scientific payloads and missions 
� satellite navigation systems 
� robotics 
� nanotechnologies 

 
Space missions are supported by earth-based ground systems, for mission control and data 
processing: 

� satellite operations and control centres, including both software and hardware 
� data processing centres and distribution channels for EO images 
� geoinformatics systems (GIS)  

 
Software plays an important role in many of the technologies listed. 
 
 

1.3. Space Activities and Value Chain 
Although space activities in the US are still primarily dominated by the military, in Europe 
there has been an increasing shift towards competitive commercial markets. The institutional 
market demand is generally stable, and provides for general technology development, space 
science and manned space activities. 
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Figure 2 below shows the value chains for commercial satellite applications and the relative 
size of the markets. The three main application areas are communications (including DTH), 
Earth Observation and Navigation.  
 
While there may be limited niche opportunities for newcomers, it is clear that the satellite 
manufacturing and launch services industries are quite saturated and the market is rather 
limited. As this is also the most difficult area to enter, there is no significant incentive for 
Estonia to consider any activity in this direction. Similar comments hold true for the satellite 
operator sector, it is not realistic for Estonia to harbour any intentions towards operating a 
satellite system in any of the application areas. Nevertheless, Estonia could conceivably host 
local earth stations for monitoring, control or data distribution purposes in any of the 
application sectors. 
 
The major potential growth area is in the downstream sector, with end-user equipment, 
terminals and particularly value-added services, all of which are made possible by the 
existence of the operational space segment.  
 
Satellite communications services continue to be the largest market, driven largely by TV 
distribution and increasing demand for video-on-demand. The market for end-user terminal 
equipment is large and with the further acceptance of satellite standards such as DVB-RCS 
will provide opportunities for newcomers to enter the market. However, the largest market is 
still the value-added services market, concerning hardware- or software-based applications 
and services that can run over any satellite communications system. 
 
The EO market remains much smaller than the satellite communications market, and is 
dominated by institutional use. However, it is expected that there will be a rapid commercial 
growth in this area as well, due to stimulation of GMES applications development by the EU 
under FP7. 
 
Navigation applications and services are growing at the fastest rate, fuelled by the EU policy 
supporting Galileo. The present initiatives are intended to ensure that applications and 
services will be ready as soon as the satellite infrastructure is launched. It is clear that Galileo 
will enable a very wide range of services in the public, commercial, and security sectors, 
hence this is an area that is ripe for innovative actions by SMEs throughout Europe. The true 
commercial benefits will be achieved once the system is operational and the developed 
services can be launched and commercialised.  
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2 Value Chains in Commercial Satellite Applications (Bierrett, ESTEC, 2007) 
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1.4. European Space Policy Outlook  

1.4.1 National Space Policies & Agencies in Europe 
Space policies and space agencies of European Union countries differ in their implementation 
(Appendix 17, 18, 20). Three main categories can be distinguished: 
 

� Strong independent space agencies, with a large national space programme in 
addition to ESA work 

 
o CNES (France) 

� approximately half of budget goes to ESA programmes, half for 
national programmes, including military 

� total budget approximately 1.4 B� per year 
o DLR (Germany) 

� Germany's national research centre for aeronautics and space. 
� in-house research and development budget approx. 450 M� 
� also administers German government space budget of 846 M� 

o ASI (Italy) 
� promotes, coordinates, and conducts space activities in Italy 
� operates under the Ministry of the Universities and Scientific and 

Technological Research 
� ASI's annual budget is 1 B� 

o BNSC (UK) 
� formed from ten Government Departments and Research Councils, 

which together represent the interests of UK science, commerce, 
education and industry. 

� coordinates all UK civil space activities, both ESA and national, no 
budget of its own 

 
� Smaller agencies, with a national space programme 

o INTA (Spain) 
� Public Research Organisation specialised in aerospace research and 

technology development. 
� Technological centre for the Ministry of Defence 

o Swedish Space Corporation 
� owned by the Swedish state, and administered by the Ministry of 

Enterprise, Energy and Communications 
o Norsk Romsenter (Norway) 

� government agency under the Ministry of Trade and Industry 
o NIVR (Netherlands) 

� mainly coordinating role 
� includes both aeronautical and space research 

o SER (Switzerland) 
� State Secretariat for Education and Research, within the Department of 

Home Affairs 
� specialised agency for national and international matters concerning 

general and university education, research and space 
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� Smaller agencies, with limited national space programme 
o DTU Space (Denmark) 

� National Space Institute at the Technical University of Denmark 
� independent research agency, mainly providing an advisory role 

o ISARS (Greece) 
� Institute for Space Applications and Remote Sensing, at the National 

Observatory of Athens 
o Hungarian Space Office 

�  The Hungarian Space Office (HSO) manages co-ordinates and 
represents the Hungarian space activities. It is part of the Ministry of 
Environment and Water. The advisory body of the HSO is the 
Scientific Council on Space Research (SCSR). The SCSR provides the 
scientific background of all Hungarian space activities. 

o Space Ireland (part of Enterprise Ireland) 
� Enterprise Ireland has responsibility for technological, programmatic 

and industrial matters, provides support and expertise to industry. 
� The Office of Science and Technology (OST) within the Department of 

Enterprise, Trade and Employment maintains responsibility for policy 
and budgetary matters. 

o Polish Space Research Centre 
� Scientific institute of the Polish Academy of Sciences 

o ROSA (Romanian Space Agency) 
� independent public institution under the Ministry of Education and 

Research 
 
 

1.4.2 European Space Policy (ESP) 
In May 2007, 29 European countries including Estonia unveiled the new European Space 
Policy11, unifying the approach of ESA with those of the individual European Union member 
states. Jointly drafted by the European Commission and ESA, the European Space Policy is 
based on the peaceful exploitation of outer space and sets out a basic vision and strategy for 
the space sector, tackling issues like security and defence, access to space and exploration.  
 
Due to the large scale and high cost of developing space technology, there are few countries 
with the capability to undertake a significant space programme of their own. Therefore, for a 
country such as Estonia, participation in ESA and the space activities of the EU in accordance 
with the jointly formulated European Space Policy provide the most important avenues for 
developing national space capabilities. 
 
Basic elements of the ESP are: 

� establishing a European Space Programme and the coordination of national and 
European level space activities; 

� increasing synergy between defence and civil space programmes and technologies; 
� developing a joint international relations strategy in space 

                                                 
11 COM(2007) 212 final, „European Space Policy, Communication from the Commission to the Council and the 
European Parliament“, 26 April 2007  
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This approach will better equip Europe for space exploration and bring a new dimension to 
the EU's international relations. Through the ESP, the EU, ESA and their member states all 
commit to increasing coordination of their activities and programmes and to organising their 
respective roles relating to space. Any national space policy of the EU member states must 
therefore be harmonised with the European Space Policy. 

Due to the large scale and high cost of developing space technology, there are few countries 
with the capability to undertake a significant space programme of their own. Therefore, for a 
country such as Estonia, participation in ESA and the space activities of the EU in accordance 
with the jointly formulated European Space Policy provide the most important avenues for 
developing national space capabilities. 

The ESP commits to supporting further development and exploitation of the European 
flagship space initiatives Galileo (see section 1.4.3 below) and GMES (Global Monitoring for 
the Environment and Security, see section 1.4.4 below). In addition, the ESP supports satellite 
communications applications for the deployment of satellite broadband as a tool for bridging 
the digital divide, both within and between countries, notably to provide public services such 
as e-government, telemedicine and distance education. Support for technological and 
scientific advancement will focus on identified critical technology domains, including 
continued European involvement in the International Space Station (ISS). Developing 
industrial policy will also continue to be an important element of the ESP. 

The ESP also makes specific reference to defence and security applications, aiming to support 
increasing synergies between military and civil space programmes and, in particular, 
supporting the interoperability of these systems to ensure investments are maximised.  

Europe will continue to seek autonomous access to space. Today, Europe remains at least 
partly dependant on the USA and Russia for non-human payloads and completely dependant 
when it comes to human space missions. Nevertheless, relations with non-European partners 
will remain a key priority, to include new players such as India and China.  The new space 
policy will provide for a specific coordination mechanism for such international cooperation 

The EU has also opened negotiations with EUMETSAT with a view to securing a framework 
agreement similar to that between the EU and ESA. Following that agreement, EUMETSAT 
interests are likely to be incorporated into any future European Space Policy. 
 
The European Defence Agency (EDA) was established in 2004, to coordinate European 
defence policies and in support of the EU European Security and Defence Policy. While this 
organisation is still in its infancy, it will be important in the future to coordinate space policy 
aspects with the EDA as well. 
 
 

1.4.3 Galileo 
The satellite navigation system Galileo is one of the flagship EU space activities, and is a 
cornerstone for supporting many European policies in various sectors. Expected to be 
operational in 2013, Galileo will be Europe’s own global navigation satellite system, 
providing a highly accurate global positioning service under civilian control, with service 
guarantees. It will be interoperable with GPS and GLONASS, the two other global satellite 
navigation systems. 
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Innovative positioning and navigation applications will be enabled by Galileo, based on the 
different classes of services offered, together with service guarantees, which are missing in 
the satellite navigation systems of today. 
 
Galileo is a joint undertaking of the EU and ESA. Procuring and launching the space and 
ground infrastructure of Galileo is ESA’s responsibility while all aspects of exploitation 
including the development of services and applications falls under EU responsibility, and is 
supported by elements of the FP7 programme. 
 
Galileo provides essential infrastructure for supporting a number of EU policies, including:  

- Transport (Trans European Network) 
- Energy 
- Agriculture 
- Fisheries 
- Regional development 
- Environment 

 
Galileo activities in the European Commission are organised mainly within DG TREN, in 
which the Galileo Unit is located, and DG Enterprise and Industry. 
 
 

1.4.4 GMES 
GMES (Global Monitoring for Environment and Security) is the ESA and European 
Commission joint initiative for the delivery of reliable data and timely services dealing with 
environment and security. GMES involves observation data received from Earth Observation 
Satellites and ground based data, which are coordinated, analysed and prepared for end-users. 
GMES will be European contribution into integrated Global Earth Observation System of 
Systems (GEOSS) at international level.  
 
As with Galileo, the space segment and ground infrastructure is mainly the responsibility of 
ESA, while services, applications and data handling falls under EU responsibility. 
 
The upcoming GMES structure will bring the added-value that is expected to amplify Earth 
Observation services throughout Europe. The first set of pilot services, developed under 
GMES, funding will be operational by 2008 followed by the development of an extended 
range of downstream services which will meet specific end-users’ requirements. 
 
GMES will ensure regular observation and monitoring of Earth environmental sub-systems, 
including its atmosphere, oceans and continental surfaces, and will provide reliable, validated 
and guaranteed information in support of a broad range of environmental and security 
applications and decisions. The services provided by GMES will focus on: 

� Monitoring, prediction and forecasting, systematically providing data on extended 
areas allowing prediction of short, medium or long-term events, including their 
modelling and evolution. 

� Mapping including exhaustive coverage of the Earth surface, archiving and periodic 
updating of data as well monitoring of different thematic areas such as agriculture, 
soil, forests and natural resources. 
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� Support to emergency management and a series of security applications which are 
developed in a wider context and use information by the aforementioned monitoring, 
forecasting and mapping services. 

 
GMES activities support a wide range of EU policies, including:  

� Space Policy 
� Environment/Climate Policy 
� Maritime Policy 
� Transport Policy 
� Development/Africa 
� Industrial/Research Policy 
� Rural Development/Urban Environment 
� Agricultural/Forest Policy 
� Health Policy 
� EU Disaster & Crisis Response.  

 
GMES Related Directorates-General in the European Commission are: DG for Enterprise and 
Industry, Research, Environment, Information Society, Agriculture, Rural Development, 
Fisheries and Maritime Affairs, Joint Research Centre 
 
The GMES mission is to ensure availability of independent geospatial information services 
for European policy makers and citizens and to provide it on an operational basis based on 
identified users’ needs. In addition, it is intended to stimulate both the market for innovative 
customised applications and a competitive Earth observation industry. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3 GMES Benefits by Public Domain (PWC, 2006)
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2. Space Activities and Benefits 

2.1. Estonian Space Activities  
Estonia has signed a cooperation agreement with ESA in 2007, which designates Enterprise 
Estonia as the contact point for communications between Estonia and ESA. Coordination of 
the other space-related activities is distributed between different ministries. Establishment of 
the national space policy is coordinated by the Space Policy Working Group. There is 
currently no dedicated national programme for space-related science or innovation. 
 

2.1.1. Science 
In Estonia, space science has been the driving force behind the nation’s most prominent 
achievements in space. A number of leading astronomers, astrophysicists and atmospheric 
scientists have significantly contributed to mankind’s understanding of the Universe and the 
planet Earth. Through international cooperation, space-related sciences currently provide the 
strongest link between the Estonian and international space communities. At the same time 
the number of active research groups in the field is rather small and focused on a few selected 
topics, namely cosmology, stellar physics and Earth observation. The list of related projects is 
given in Appendix 9 and 11. Also, some of the research groups in materials science, 
exegetics’ and robotics could potentially contribute to development of space instrumentation. 
The institutes currently contributing to the space related sciences are: 

- Tartu Observatory  
o Department of Cosmology  
o Department of Astrophysics 
o Department of Atmospheric Physics  

� Water remote sensing 
� Land cover remote sensing 
� Radiation transfer in atmosphere 
� UV radiometry 

- University of Tartu 
o Estonian Marine Institute 

� Water remote sensing 
o Institute of Physics 

� Astrophysics 
� Aerosol physics 
� Environmental physics 

o Institute of Geography 
� Land use 

- Tallinn Technical University 
o The Marine Systems Institute 

� Water remote sensing 
                              Tartu Observatory in Tõravere 

Teleradiometer Faza
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2.1.2. Education 
Science provides a solid base for the related education. Courses are regularly held on remote 
sensing and the other space sciences at the leading Estonian universities. Since 2007 a 
dedicated course on space technology has been introduced at the University of Tartu.  
 
The detailed list of relevant courses includes: 
� University of Tartu 

� Space Technology (2 credit points, CP) 
� Seminar on Space and Military technologies (4 CP) 
� Remote Sensing I&II (2+2 CP) 
� Remote Sensing of Vegetation (2 CP) 
� Environmental Remote Sensing (2 CP) 
� Remote Sensing Image Processing I (2 CP) 
� General Astronomy (4 CP) 
� Graduate Course in Astrophysics (4 CP) 
� The Methods of Data Processing in Astronomy I&II (2+2 CP) 

� Tallinn Technical University 
� Introduction to Astrophysics (4 CP) 
� Astrophysics I, II, III (2+2+2 CP) 

 

2.1.3. Public Services & Applications 
In the public sector, there is a growing demand towards the use of space-based technologies 
for governance purposes. The main technologies utilised by ministries and other governance 
bodies are satellite remote sensing, weather forecasting and global positioning. Already many 
Estonian ministries make use of space-based services, mainly GNSS and remote sensing 
satellite infrastructure: 

� Ministry of Economic Affairs and Communication 
� Ministry of the Environment 
� Ministry of Agriculture 
� Ministry of the Interior 

 
Space-based technologies are used in the following fields:  

� Weather forecasting 
� Land use monitoring (remote sensing – airborne and satellite) 
� Monitoring of pollution (remote sensing – airborne and satellite) 
� Mapping and GIS (GNSS, remote sensing) 
� Positioning services (emergency services) 

 

Massive blooming of 
cyanophyceae in the gulf of Riga

MODIS image July 30, 2003



 

 24 

2.1.4. Technology & Industry 
In the field of technology, the close cooperation between scientists and engineers has resulted 
in construction of scientific instrumentation for Salyut and MIR missions between 1971 and 
1993. While there have been no further significant contributions to the space segment, there 
are companies active in the ground segment of the space industry, namely in the 
communication systems and positioning services, for example 

� AS Vertex Estonia 
o produces equipment from steel and aluminium including antennas for 

ground stations used for satellite communication 
� AS Regio 

o mobile positioning, mapping, geographical information systems (GIS) 
 
A list of Estonian companies with potential in space-related technologies and services has 
been compiled based on the industrial audits carried out in May and June 2008 by Invent 
Baltics OÜ. The list is given in Appendix 12. 
 

2.1.5. Military & Dual Use 
The Estonian Defence Forces do not have any specific space-related units or technological 
capabilities. However, the Estonian Defence Forces can take advantage of certain military 
applications of the space technology, such as communications, GIS, meteorological data, and 
image intelligence (IMINT) provided by the USA and the EU member states due to the 
NATO membership. There has not been significant cooperation with the scientific institutes 
related to the space applications and services. The common dual-use of space applications 
applies for positioning using GPS and the communication facilities. 
 

2.1.6. Legislation 
Estonia does not have any specific national space-related laws and has not ratified any of the 
five UN space treaties: 

� The 1967 Treaty on Principles Governing the Activities of States in the 
Exploration and Use of Outer Space, Including the Moon and Other Celestial 
Bodies (the "Outer Space Treaty"). 

� The 1968 Agreement on the Rescue of Astronauts, the Return of Astronauts and 
the Return of Objects Launched into Outer Space (the "Rescue Agreement"). 

� The 1972 Convention on International Liability for Damage Caused by Space 
Objects (the "Liability Convention").  

� The 1975 Convention on Registration of Objects Launched Into Outer Space (the 
"Registration Convention").  

� The 1979 Agreement Governing the Activities of States on the Moon and Other 
Celestial Bodies (the "Moon Treaty"). 

 
Regarding the international trade of strategic goods (including space technology), Estonia is: 

� not a partner of the Missile Technology Control Regime (MTCR); 
� a participating state of the Wassenaar Agreement; 
� a subscribing state to the Hague Code of Conduct against Ballistic Missile 

Proliferation. 
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2.2. Benefits From the Space Activities 
One of the main properties of space applications is the global coverage. This enables a long 
list of services available only thanks to space technology. Satellite telecommunication to 
remote areas and monitoring deforestation in the Amazon rainforests are just a few examples. 
In a small country like Estonia, these global issues might feel somewhat distant. Although 
Estonia has made a commitment to finding solutions to global problems, we mostly feel the 
benefit from the services we use in our everyday life. 
 
The Organisation for Economic Co-operation and Development (OECD) study has identified 
five major challenges for which the space assets described in Chapter 1 might provide tools 
for solutions: 

� Environment, 
� Use of natural resources, 
� Increasing mobility of people, 
� Growing security threats, 
� Move towards the information society. 

 
While all of these issues are also relevant for Estonia, challenges 1-4 can be given higher 
priority since for telecommunications the ground-based solutions are easily accessible almost 
everywhere in the country. In addition to the public needs for space-based services, the 
opportunities for Estonian industry to provide those services are considered and the influence 
of space activities on the implementation of the Governmental innovation policy has to be 
considered. 
 
From the ESA Technology Tree, described in Chapter 1.2, the services from the following 
Service Domains can contribute best to the solutions of the challenges: 

� Earth Observation 
� Telecommunications 
� Navigation and Positioning 

 

2.2.1. Environment 
The environmental outlook over the coming decades is troubling. With the process of climate 
change and driven by the rise of public awareness on environmental issues, more actions have 
to be taken to monitor the changing environment. More and more countries, including 
Estonia, acknowledge the need for international cooperation to influence the process of global 
change.  
 
Earth Observation from space can contribute to government action directed towards 
mitigating the effects of climate change. It can help improve our understanding of the 
complexities of climate change and ecological processes and provide valuable input for the 
formulation of improved environmental policies. It can also support the effective 
implementation of policies aimed at reducing greenhouse gas emissions. 
 
The list of services includes: 

� Monitoring of the changes in ice cover, coastal erosion, habitat loss, ozone 
depletion, flooding, forest fires and sea level change. 
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� Assessment of progress in meeting targets for reduced carbon emissions around 
the world. 

� Support to reporting obligations under international treaties (like Kyoto Protocol 
or the Trans-boundary Air Pollution Deposition Modelling). 

� Development of weather prediction models and improving its forecasting. 
� Local air quality forecasts. 
� Improved air-quality-related alerts and forecasts for health services supporting 

vulnerable communities (chronic obstructive pulmonary disease, respiratory 
diseases, asthma (including pollen-induced allergies). 

� Daily assessments of risks of non-compliance with air-quality legislation 
(threshold accidence warning). 

� Forecasts as input to traffic regulation. 
� Supporting integrated air quality indexes. 
� Enhanced assessment of air quality within a specific region, supporting 

development of effective air pollution abatement measures through proper 
apportionment of sources and assessment of impacts (human exposure) etc. 

� Improved air-quality-related alerts and forecasts for extreme events involving the 
combined effects of heat stress, high UV-B exposure and poor air quality. 

� Detailed analysis of specific issues such as contribution from natural sources (dust, 
sea spray) and events (wildfires), understanding of high pollution episodes. 

� Surface UV-radiation monitoring and forecasting; providing services such as 
personalised skin-type specific UV information 

� Change in ecosystems, fragmentation, preservation of biodiversity. 
 
 

2.2.2. Natural Resources 
Earth Observation can contribute to more efficient use of natural resources worldwide, such 
as the management of water resources and forests as well as agricultural practices that are 
important elements of social and economic prosperity for populations around the world. 
Furthermore, remote sensing applications can provide invaluable input for better exploitation 
of various energy sources, like wind and solar energy, through improved data collection.  
 
In the context of continuous deforestation and systematic increases in food prices, Estonia can 
take advantage of remote sensing applications for planning, estimation and surveillance in 
forest management and agriculture. Remote sensing data can provide useful information about 
the aerial extent, conditions and boundaries of wetlands. With continuous industrialisation of 
Estonian agriculture, the methods of precision agriculture, which is based on remote sensing 
and positioning applications, could reduce labour as well as supply costs for farmers. 
 
The list of relevant services includes: 

� Management of water resources. 
� Support for the EU Member State agencies for international Conventions such as 

HELCOM, OSPAR, Barcelona and ICES. 
� Water Framework Directive implementation - providing input to indicator 

development especially the State and Impact components. 
� Water quality, bottom habitat, biological diversity - identifying temporal 

variability describing spatial variability & dynamics, support for monitoring. 
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� Support for monitoring programme - providing context for in-situ sampling & 
interpretation of their data. 

� Characterisation of river catchments’ areas, re-naturalisation, prevention of 
groundwater pollution from diffuse and local soil contamination. 

� Managing and securing land resources: soil, food & water, environment, energy, 
properties, infrastructure. 

� Management of irrigation at the level of water catchments agencies. 
� Monitoring of Soil: Mitigation of degradation, erosion, pollution, sealing and 

compaction. 
� Spatial planning: Land use and land cover inventories (higher levels of detail) & 

change detection, cross-border coordination of territorial planning, settlement of 
land use conflicts. 

� Modelling the prospects of renewable energies like biomass, water power, 
optimising locations of wind or solar plants etc. 

� Mapping for exploration & mining, sites for renewable energies, yield prediction. 
� Monitoring of installations and pipelines. 
� Monitoring of waste disposal. 
� Near real-time monitoring and forecasting of solar radiation for management of 

distributed power generation in the European electricity grids. 
� Solar radiation potential analysis, policy scenario analysis, energy yield mapping, 

support to electricity transmission network management together with site audits 
and plant management for solar power plants. 

� Precision farming: combining at parcel level land use information from with 
agronomic models and diagnostic tools for farmers to optimise for example 
fertilizer input. 

� The creation and updating of the Land Parcel Identification System combining 
satellite images and ortho-photos. 

� Annual controls of area based subsidies for controlling the crops and the area of 
land parcels declared by the farmers using ortho-rectified high or very high 
resolution satellite images as well as aerial photos. 

� Crop yield forecasts and crop monitoring indicators such as NDVI, DMP, SAVI 
and fAPAR computed on an operational basis using low resolution images. 

� Agricultural statistics and agri-environmental indicators: aerial photos and satellite 
images for statistical surveys such as LUCAS and CORINE. 

� Rural development: analysis of land use and land cover changes in rural areas etc. 
� Proof of cross-compliance with nature protection legislation, estimation of policy 

impact. 
 
 

2.2.3. Mobility 
The steady increase in commuter traffic in all parts of the world, including Estonia, creates 
multiple challenges for sustainable growth: 

� conventional emissions from transport, 
� number of transport-related deaths and injuries, 
� transport-related noise, 
� traffic congestion. 
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Space-based solutions, notably the use of global navigation satellite systems and satellite 
telecommunications, may increasingly help to meet these mobility challenges. The ability to 
determine accurately and communicate one’s position at any moment thanks to GNSS is 
starting to have a major impact on the management of ship and track fleets, road and rail 
traffic monitoring, mobilisation of emergency services, tracking of goods carried by 
multimodal transport and air traffic control. 
 
The list of relevant services includes: 

� Management of transportation. 
� Fleet management. 
� Road and rail traffic monitoring. 
� Mobilisation of emergency services. 
� Tracking of goods carried by multimodal transport. 
� Air traffic control. 
� Communication in remote areas where no terrestrial communications networks are 

available. 
� Monitoring of urban environment and regional planning. 
� Urban growth management. 
� Urban Audit. 
� Investment guidance. 
� Noise mapping: noise intensity and noise dispersion. 
� Decision tools to stop urban sprawl and soil consumption in favour of recycling 

abandoned inner-urban areas. 
 
 

2.2.4. Risk Management, Security & Dual-Use 
The OECD has identified a list of categories of security-related risks that have links to space 
applications. These include political, economic, demographic, environmental and mobility 
risks. Some of the risks are less relevant for Estonia due to the moderate climate and 
geopolitical location, some are critical. The most relevant are the environmental risks related 
to natural disasters like forest fires and flooding, and to oil transit on the Baltic sea. Multiple 
services based on remote sensing, communication and positioning are conceivable to reduce 
these risks. 
 
The dual-use of space systems for military and civil applications has to be considered to 
maximise economic benefit of industry. It is also important to be able to independently verify 
the sources and extent of possible emergencies in Estonia’s neighbouring non-EU country. 
 
The list of relevant services includes: 

� Marine safety: ice conditions, storm predictions, wave height. 
� Ice service: harmonised, monitoring and forecasting of ice evolution and movement a 

ship’s scale if possible for marine transportation and the offshore industry.  
� Contributing to crisis management & episodic events that affect the state of the marine 

environment. 
� Oil spill monitoring - provide advice to operators (Coast Guards) on actions to be 

taken based on the location, type of oil, volume released, forecast drift and evolution, 
assets at risk 

� Flood risk management, pollution control, harmful algae bloom monitoring. 
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� Coastal monitoring and management- waves, flooding. 
� Analyses and model based forecasts of sea level, temperature and currents for the 

regional seas for oil slick and algal bloom forecasts. 
� Rapid Damage Assessment and Situation awareness. 
� Monitoring of evolution of natural disaster effects (oils spills, floods, earthquakes, etc) 

that can cause regional political instability. 
� Immediate risk analysis, risk awareness, vulnerability. 
� Integration with data from media (e.g. latest incidents) and in-house reporting. 
� Information Exchange / Information Sharing. 
� Archive of readily available geo-referenced data. 
� Analysis, Emergency Preparedness and Emergency Planning. Early Warning and 

Alert. 
� Assessment, Consequence management. 
� Mapping of on-going development projects. 
� Efficient management of the rescuers and fleets in difficult environment and therefore 

increase the safety of the rescuers. 
� Coordination and logistic support to the operations (like unmanned delivery of goods). 
� Aid to navigation in difficult environment. 
� Integrate positioning information for rapid mapping and building of damage maps. 
� In the pre-disaster phase, positioning services are useful for risk assessment, 

mitigation and prevention like monitoring of landslides, earthquakes and sea level. 
 

2.2.5. Information Society 
The global coverage of Earth Observation satellites provides an unprecedented amount of 
information on Earth and human activities. In the longer perspective, we can predict that the 
technological developments will enable on-demand, real-time, high-precision remote sensing 
coverage at every location on Earth. These capabilities will firstly be used for military 
applications followed by a set of new civil applications for risk management, mapping, 
security etc. However a conflict between technological possibilities and civil rights of citizens 
may arise. 
 
The need for availability of wide-band communication in all remote areas will drive the next 
generation of satellite communication networks. Related services, like tele-medicine, remote 
control and navigation of the unmanned vehicles etc., are already used for the military 
purposes. With the growth of economic potential of developing countries, the need for video-
on-demand services will multiply the capacity requirements of telecommunication satellites in 
the near future. 
 
In Estonia, the wide use and development of terrestrial infrastructure for communication 
services has led to high penetration of the IT services, resulting in almost 100 % coverage of 
mobile and fixed networks. Extensive use of the satellite communication infrastructure is not 
foreseen in the near future except in the field of direct-to-home television broadcasting, which 
is a moderately priced and high-quality service, competitive mostly in the rural areas of 
Estonia. 
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3. Vision of Space Sector Development  

3.1. Space Policy Rationale for Estonia 
Space is increasingly a major force shaping the development of the global economy and the 
progress of many nations. It is generally agreed that space should be exploited for the benefit 
of all mankind but only a fraction of countries have the necessary technological base for 
accessing space. However, even developing countries increasingly use their limited resources 
to pursue opportunities in space sector development.  
 
Space is a lead market in which public authorities can create conditions for industry-led 
innovation. Space systems were initially developed as defence, scientific and prestige 
projects. Today they provide commercial infrastructures on which the economy depends. 
Space applications have the potential to provide significant contributions to society’s 
challenges. Governments have the leading role initiating the development of space-related 
services and technologies. The space sector is a driver for the Lisbon Action Programme for 
Growth and Employment12. The decline in public space budgets forced private firms to find 
commercial outlets for the expertise they had acquired from public contract work and to 
compensate for reduced public business by an increase in private sales. 
 
The strategy calls for the government to make use of space technology and develop specific 
technologies, services and applications as it strongly supports Estonian national R&D strategy 
objectives. The strategy should inspire and motivate the Estonian high technology sector. The 
strategy emphasises a need of the Estonian Government commitment to space to gain socio-
economic impact in the following areas: 

� Improve the quality of life   
o new public services and applications 

� Economic growth: 
o increase of R&D and profitable innovation,  
o increase of export,  
o foreign direct investments 
o development of new companies  

� Improve the quality in science and education 
 
Estonia should take a strongly user-driven approach to developing space applications. 
The demand-driven space policy means creating services and applications to serve the public. 
Innovative services will be developed by industry in collaboration with scientists. Therefore 
in the proposed strategy we were looking for space-related areas where joint interests could 
be defined among the Estonian public sector, scientific and educational community and 
business. Thus first we defined Government services which could have strong impact for 
Estonia public sector operations. It is suggested that local companies will be engaged in 
development of the services. The unique competences they gain from public contracts allow 
them to expand their expertise internationally together with representatives from academia 
(Appendix 14). 
 
The Estonian space policy agenda should be effectively injected into prospective membership 
of the European Space Agency. Also participation in developments around emerging space 
platforms like GMES and Galileo will fuel the development of Estonian space activities.  
                                                 
12 “Working Together for Growth and Jobs: a New Start for the Lisbon Strategy” COM(2005) 24, 2.2.2005. 
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3.2. Space & Vision 2016 
As one of the most technology-intensive sectors, space is the hallmark of technologically 
advanced nations. Space technology is extensively and diversely utilised in services for the 
public as well as in research and business activities. Estonia as a young country has an 
enormous list of national objectives to pursue. Therefore the country is looking for innovative 
solutions. E-solutions are already well developed. But now there are new challenges to 
develop technological competences to a new level. 
 
Space is a strategic economic sector. Given that the Estonian market is very small, it is critical 
that the emerging national industry of space be able to leverage foreign investment and 
generate export sales in the future. Export revenue depends on the ability of industry to 
commercialise highly competitive products and services as well the ability of the Government 
to develop a competitive business environment. In order to help industry successfully meet 
these challenges the Government should align its programs and actions to build synergies that 
enhance industrial competitiveness and market development efforts.  
  
There are specific opportunities to enforce the efforts in collaboration with ESA. It is an 
international space agency whose aim is to pursue and strengthen European co-operation in 
space research, technology and applications. Membership of ESA could provide benefit for 
Estonia in several ways. First, it enables Estonian scientists to take part in research that would 
not otherwise be possible. Second, the ESA charter allows Estonia to take a flexible and 
selective approach towards participation in space programmes according to our societal needs. 
Third, through ESA Estonia can align itself strategically with the space activities of other 
European countries and enhance transfer of specific industrial knowledge and capabilities. 
 
Therefore the vision of the Estonian space programme 2016 should be: 
 

� Space technology and applications improve the functionality of Estonian society 
and develop tomorrow’s economy. 

 
� Estonia is a member of ESA by 2016. In the unique partnership Estonia will 

focus on programmes enhancing our societal needs and fostering high technology 
development.  



 

 32 

 

3.3. Strategic Objectives 
Space is increasingly a major force shaping the development of the global economy and the 
progress of many nations. To pursue the space vision described above Estonia has to: 
 

� Develop the potential for economic wealth growth from space related activities by 
facilitating a competitive business environment; 

 
� Deliver public services in partnership with institutions from the Government, 

private sector and academia to exploit the technologies and activities of space; 
 

� Deliver world-class science by developing the local space activities and exploiting 
international expertise. 

 
Success Indicators (2009 – 2016) from the proposed Space Policy implementation could be 
the following:  

� 10 companies with contracts to develop space applications for ESA;  
� 20 scientific projects started/finished, to the amount of 5 MEUR; 
� 5 spin-off companies founded; 
� Impact factor form public investment to space industry development is 4; 
� Estonian space industry export 30 MEUR annually; 
� Public services delivered: 4;  
� Expertise: 15 international students, 15 engineers, 10 professionals in ESA.  

 
International cooperation is most vital for complementing domestic capabilities, and 
strengthening relationships between Estonia and foreign governments, scientists and private 
entrepreneurs. Estonia should make a concentrated effort to strengthen strategic international 
partnerships of interest to Estonia, while ensuring that national expertise, products and 
services make Estonia a partner of choice for other nations and private entities.  
 
Europe possesses many of the capabilities needed to develop the services and applications 
that will support Estonian public sector development. It has deployed operational 
communication and meteorological systems and has adopted an ambitious programme for 
satellite navigation, timing and positioning (Galileo) and will soon present the global 
monitoring and earth observation system (Global Monitoring for the Environment and 
Security: GMES) (see Chapter 1.4). Therefore all Estonian strategic objectives should be 
strongly focused on European collaboration. To facilitate participation in European initiatives, 
the Estonian Ministry of Foreign Affairs should initiate the process of adoption of various 
space treaties (see Chapter 2.1.). 
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3.4. Key Areas in Research and Development 
Estonia must have its own core technology base to meet the unique requirements, as well as 
the skills and capabilities that will make us an appealing partner for other countries.  
 
The space policy should set clear priorities with maximum impact for Estonia in strategic, 
economic and social terms. Hence, Estonia should remain selective in the technologies and 
knowledge it develops. Estonian has good quality of basic and applied research in the 
following fields:  

� Remote sensing; 
� Atmospheric research;  
� Oceanography; 
� Radiometry; 
� Optical (including laser) instrumentation;  
� Astrophysics;  
� Information technology; 
� Materials Science.  

 
 
By optimising public resources, making full use of existing (scientific, business) competence 
and prospective programmes of ESA and EU (GMES, Galileo) Estonia should focus 
systematically on three areas of research, development and innovation: 

� Earth Observation 
� Satellite Communication, Navigation & Positioning 
� Space Science & Exploration 

 
Further R&D activities directed to the more effective use of space research and technology 
would be concentrated into five domains:  

� Agriculture & Forestry,  
� Safety & Security13;  
� Transport,  
� Tourism & Recreation,  
� Health & Environment.  

 
Estonia should not fund launchers to any significant level or participate in human spaceflight 
programmes. There are opportunities for Estonia to gain socio-economic gain in different 
areas in cooperation with ESA. It means that in addition to the priority areas listed above, the 
portfolio of prospective PECS and ESA projects could include the following advanced 
technology areas as well (see Chapter 4.4.1): 

� Space Robotics & Space Nanotechnology;  
� Software;  
� Scientific Payload Instrumentation;  
� Plastic & rubber;  
� Antennas and Antenna Systems;  
� Product Assurance & Project Management (Services);  
� Space (incl. tele-) Medicine (Services); 
� Material Science. 

                                                 
13 Including emergency response 

Järvselja Forest Monitoring System from Satellite Images 
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4. Strategies of Space Activities 

4.1. Development of Applications & Public Services 
Estonia is one of a growing number of countries who have shown interest for space 
programmes and have signed industrial and/or institutional agreements supporting the 
acquisition of local capabilities. This interest is coupled with the wish to get better value for 
money, which provides an incentive for government agencies to look increasingly for 
partnerships with the private sector for programme financing and packaged service solutions. 
 
Estonian government provides numerous public services to its citizens, directly through the 
public sector and by financing private provision of services. In addition to the space-related 
research projects described in chapter 2, there are already now available applications where 
satellite utilisation is recognised by everyone, like satellite telecommunications and 
broadcasting, weather forecast and environmental services (Appendix 10). A side-effect of 
these research and applied projects is increased public awareness and educational level about 
the benefits of technological achievements for human well-being.   
 
Government activities in space related fields’ worldwide stand at a turning point with many 
programmes in transition. Convergence towards a new generation of government programmes 
can be observed, including defence programmes, optical and radar earth observation satellite 
systems, new generations of telecommunications and navigation programmes and new 
initiatives regarding space science. Remote sensing, communication and navigation services 
are inherently capable of ‘dual-use’, meaning they can be used in both civil and military 
applications. 
 
The applications described in chapter 2 which make use of available capacities such as 
communications links, satellite positioning and remote sensing will be enabled by the Galileo 
and GMES programmes. As an EU member state Estonia participates in the preparation of 
these programmes, which should be operational in a few years, while the first products and 
demonstration services are already available now.  Big players are able to address European 
or world-wide market demands, while smaller players are mainly focused on regional and 
national needs and very often businesses start by spinning off from local public research 
laboratories.  
 
Excellence in several basic and applied research topics enables building up cooperation 
between research institutions and local industry/enterprises to develop applications and 
provide services according to user needs. In addition to the transition of scientific 
achievements into innovative technology and operating services, there are complementary 
steps which are critical for a successful outcome:    

� Mapping user needs 
� Research and development, including multidisciplinary cooperation and end users, 
� Product validation and establishment of suitable  delivery channels, training of users  
� Operational service with continuous updates and improvements according to 

innovative technical solutions   
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By analysing different Estonian ministerial development programmes, ongoing scientific 
projects and interviews with potential application developers and service providers (Appendix 
12), five domains were selected where further R&D activities would be concentrated:  

� Agriculture & Forestry; 
� Safety & Security;  
� Transport;  
� Tourism & Recreation;  
� Health & Environment.  

 
Key factors behind the suggested selection of domains for public service development are: 

� Estonian location on the Schengen border (security and defence aspects),  
� Long coastline both on the Baltic Sea and lake Peipsi (marine traffic and 

environment), 
� Estonian main natural resource is forest and agricultural land,     
� Because of the small size and (decreasing) number of residents, there is a need for 

effective use of available human and natural resources, but also friendly international 
relationships (health-care, tourism), 

� Need for science-based innovative technologies for economical growth. 
� Opportunity to develop space services in Baltic and Nordic cooperation 

   
Described below are the most challenging applications needed by Estonia on the basis of the 
large range of potential space applications (chapter 2) and resources available through the 
ongoing programmes GMES and Galileo. Concentrating on these areas in the first steps will 
enable the quickest technological changes in the economy and society (innovation) and will 
open up further developments of new ideas and current applications towards operational 
services perspectives:  
 
Agriculture & Forestry 

� Objective: Better management of resources and proper planning.     
� Impact: Quicker and more effective use of available information for determination of 

fluctuations in production and assessing the level of food security.  
� Users: Ministry of Agriculture,  Environmental Inspectorate,  Centre of Forest 

Protection, State Forest Management Centre, Estonian Agricultural Registers and 
Information Board farmers, researchers. Cross-users with environmental and transport 
domains.    

� Applications to develop or improvement towards new services:   
o Updating of the Land Parcel Identification System combining satellite images 

and ortho-photos. Annual controls of area-based subsidies for controlling the 
crops and the area of land parcels declared by farmers. Agricultural and 
forestry statistics for policy support.     

o Applications for precision farming: combining at parcel level land use 
information with agronomic models and diagnostic tools for farmers to 
optimise their field activities (fertiliser input, defence against injuries, etc). 
Crop yield forecasts and crop monitoring indicators computed on an 
operational basis. Development of agri-environmental indicators based on 
aerial photos and satellite images.   

o Forest management, production planning and monitoring of resources, 
liability.  
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Safety & Security 
� Objective:  Support disaster response, recovery and reconstruction both on local and 

international level. Ensure effective enforcement of the laws and minimise cross 
border risks.    

� Impact: More effective use of mapping information, establishment of quick and safe 
communications, increase of disease surveillance, decrease of health and life risks.   

� Users: Ministry of the Interior, Ministry of Defence, Border Control, Civil Protection, 
Search & Rescue teams, Local Administrative Authorities, Police. Cross-users with 
environmental and transport domains.   

� Applications to develop or improvement towards new services:   
o Services combining rapid and very high resolution mapping with precise 

positioning.   
o Applications for monitoring natural (floods, weather catastrophes) and man-

made disasters (oils spills, pollution, fires etc) to assist aid workers in planning 
responses, prediction, and management of events, monitoring  damaged 
infrastructure (such as roads, bridges and dams) and providing 
communications to remote or cut-off areas.  

o Management of rescuers and fleets in difficult environments to increase the 
safety of the rescuers, coordination and logistics support to the operations.  

o Positioning services in the pre-disaster phase for risk assessment/mitigation/ 
prevention (sea level, landslides, high-rise constructions) 

o Marine safety – monitoring and forecast of ice conditions, storm predictions, 
wave height. 

 
Health & Environment  

� Objective: Establish a complete system and services for information about 
environmental factors that affect humans and natural resources in the conditions of 
climate change. Increase collaboration for protection and sustainable management of 
the Baltic Sea.    

� Impact: Better awareness about environmental conditions locally and globally. 
Improved tools for protection of the Baltic Sea, landscape, and human health.    

� Users: Ministry of Environment, Estonian Meteorological and Hydrological Institute, 
Estonian Land Board,  Environmental Research Centre,  Geological Survey of 
Estonia, environmental agencies, insurance companies, health-care, police, Search & 
Rescue teams. Cross-users with agriculture & forestry, security and transport domains.    

� Applications to develop or improvement towards new services:  
o Data collection, analyses and support to reporting obligations under 

international treaties and directives. Proof of cross-compliance with nature 
protection legislation, and estimation of policy impacts. 

o Support for meteorological forecasts and monitoring programmes - providing 
context for in-situ sampling & interpretation of their data. 

o Mapping and modelling the prospects of renewable energy sources such as 
biomass, water power, optimising locations of wind or solar plants etc.     

o Complementary monitoring and planning of waste disposal, link with 
modelling of landscape,  hydrological cycle and habitant locations for 
estimating effects on human health, nature protection, soil, lakes and marine 
pollution.   

o Monitoring and estimating the effect of environmental factors (weather, 
pollutants, radiation, UV) on human health, provide risk assessment.  
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o Supporting services for urban and rural development and planning: analysis of 
land use and land cover changes, inventories, cross-border coordination and 
settlement of land use conflicts. Monitoring of public infrastructure, 
installations, pipelines and reservoirs. 

 
Transport  

� Objective: Provide better and more detailed relevant information about route 
conditions. Optimise routes for effective and safe travel.  

� Impact:  Increased safety of humans and goods, conserved natural resources and 
decreased pollution.  

� Users: Transport service providers (ports, rail, road, air, pilot), local governments, 
producers, insurance companies, health-care, police, Search & Rescue teams, 
Maritime Administration, mariners, sailors, drivers. Cross-users with environmental 
and security domains.    

� Applications to develop or improvement toward new services: 
o Monitoring and regulating traffic in difficult conditions (weather, ice, complex 

landscapes). 
o Tracking goods on sea, roads, rail, air. 
o Mapping noise intensity and noise dispersion. 
o Harmonised monitoring and forecasting of ice evolution and movement on a 

ship’s scale for marine transportation and the offshore industry. 
o Monitoring of urban environment and regional planning: traffic control, urban 

growth management, sprawl monitoring, investment guidance.  
o Provide high speed telecommunication (and internet) solutions for marine and 

remote areas.  
 
Tourism & Recreation 

� Objective:  Support for development of innovation-oriented services and technologies.  
� Impact:  Increase of public awareness about the use of technology achievements in 

common, everyday life. Improved services in tourism and entertainment increase the 
positive image at international and local level.  Fast source of socio-economic benefit 
to local communities.  

� Users: local service providers (tour companies, hotels, museums, restaurants etc), 
local authorities, health-care  

� Applications to develop or improvement towards new services: 
o Precise map base information about locations and events, sightseeing, routes, 

eco-tourism. Provide information for identifying tourism potential.  
o Interactive 3D maps of natural and  historical heritages 
o Tele-entertainment 
o Tele-working  
o Remote monitoring and support for extreme-tourists, children  and disabled 

persons  
 
 
Conclusions  
As described above, space applications and technologies have the capability to fulfil the needs 
of Estonian government and society in many domains. Some of these have already been 
established in Estonia, while some would only be possible with further development in space 
infrastructure which will be available via the GMES and Galileo programmes and closer 
cooperation with ESA. The present moment is very suitable for establishment of Estonian 
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space programmes (described in chapter 5.3) as preparations for GMES and Galileo 
downstream services are in a rapid expansion phase. As a small and dynamic country Estonia 
can react quicker to changing market conditions and respond to user requests at international 
level. At the same time it is important to maintain close contact with local users and service 
providers for most effective use of national capacities.  
 
Further important steps to establish conditions for development of applications and services 
include up-to-date assessment of government space market evolutions, key issues and 
mid/long term perspectives for: 

� Monitoring and anticipation of demand, requirements and available budgets of new 
projects (visibility studies in the above mentioned domains)  

� Benchmarking of programmes and funding with respect to institutional partners in 
academy and industry  

� Establishing policy orientation and priorities to include the space sector in Estonian 
technology development and science development programmes, and arranging 
investment priorities and financial capabilities accordingly.  

 
 

4.2. Emerging Industry and Capability Development Measures 
ESA membership and developing space-related services is about founding our future high 
technology economy. There is an opportunity to create completely new business sectors in 
Estonia and to increase our high technology export. But it requires public attention and 
delivering a number of public support activities linked specifically to the emerging new 
technology companies in the area of Earth Observation, satellite communication, navigation 
and positioning. Some global actors have already initiated innovations that bring serious 
attention in coming years (Appendix 19).  
 
The strategic approach to fostering technological development, innovation and building 
modern business capabilities in space-related fields include elements related to education, 
research & development and entrepreneurship. This chapter focuses on business capability 
development and the following chapters will address education and research issues.  
 
Building New Strategic Capabilities 
Strategic Actions: 
� Regular technology audits, road mapping, technology demonstration and needs 

assessments for the companies listed as operating or perspective in the focus. Searching 
for co-specialisation in terms of similarities and complementarities among incumbents 
and SMEs active in the space segment.  

 
Networking & Marketing 
Strategic Actions: 
� Assistance for companies in finding world-wide technology transfer offers/requests or 

those of business and other cooperation partnerships. Stimulating inter-enterprise 
communication via topical club-like activities and Internet tools. 

� Support for the growth and internationalisation of enterprises: offering consulting, 
personnel training, marketing (especially export support) and PR assistance to enterprises 
via the respective public support programmes. 

� Support in finding and employing the necessary experts and qualified personnel, 
especially from abroad. 
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� Stimulating creation of new space technology-oriented companies through Enterprise 
Estonia-supported business incubation programme. 

 
Cost & Quality Assurance 
Most important is to focus on cost and quality management, especially in the context of 
collaborative projects with ESA. Educating the business community about the requirements 
and regulations of the European Cooperation of Space Standardisation (ECSS, 
http://www.ecss.nl/) is vital. The European Cooperation for Space Standardisation (is an 
initiative established to develop a coherent, single set of user-friendly standards for use in all 
European space activities. Previously there has been no uniform system of space standards 
and requirements in Europe.  
 
Strategic Actions: Assisting companies in implementing the ECSS system of space standards 
to lower costs, while improving the quality, functional integrity and compatibility of all 
elements of a project, by applying common standards for hardware, software, operations, 
information and activities in projects.  
 
Access to Funding 
Assistance for enterprises in finding start-up and growth funding: monitoring the needs, 
assistance in preparation, directing attention to national public start-up funds (including 
Enterprise Estonia, Estonian Development Fund, Kredex), or to local or international venture 
capital.14  
 
Strategic Actions: Fostering public procurements in these and related fields, directed to 
private companies, or to alliances of these with R&D institutions, encouraging and assisting 
the participation of relevant Estonian companies in the respective foreign procurements and 
tenders.  
 
Incubation & Mentoring 
Strategic Actions: For most of the support measures listed above, it may be reasonable to 
encourage the concentration of companies related to Earth Observation, satellite 
communication, navigation and positioning, around existing science and technology parks in 
Estonia. These are TEHNOPOL - Tallinn Technology Park15 and Tartu Science Park16. Also 
incubation of Estonian start-ups should be considered in ESA’s European Space Incubator 
(ESI), Cambridge Science Park or in other internationally relevant technology parks in the 
specific focus area.  Development of public measures to support temporary location of space-
related business incubation projects in the specialised business incubation centres of ESA17, 
NASA18, and others. 
 
 

                                                 
14 GNSS Venture Funds - http://www.gsa.europa.eu/go/the-market/gnss-companies/downstream-application-
segment-companies-/venture-capital-and-business-incubators-supporting-gnss-companies 
15 Tallinn Technology Park - http://www.tehnopol.ee/?lang=en 
16 Tartu Science Park - http://www.teaduspark.ee/?q=/eng/TSP 
17 ESA Business Incubation - http://www.esa.int/esaMI/TTP2/SEM9UNRMTWE_0.html 
18 NASA Business Incubator - http://www.trda.org/fnbic/ 
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4.3. Focusing on Strategic Research and Education Areas  
The success of realisation of the potential in space technology and applications depends on 
coordination of efforts between education, research and industry. Systematic international 
collaboration in science and education is a proven channel to generate new business ideas and 
opportunities for Estonian industry. 
 

4.3.1. From Science to Research and Technological Development 
Advances in space technology and applications have always been based on achievements in 
the related sciences. Thus the scientific excellence in space-related fields of science in Estonia 
must be maintained and improved by: 

� Continuous funding of specific research topics; 
� Increased multidisciplinary approach, both on content and methodology; 
� Closer interconnection of researchers, decision makers, public and private industry.  

 
The key areas of research and development in the Estonian space system should be: 

� Earth Observation 
� Satellite Communication, Navigation & Positioning  
� Space Science & Exploration   

 
For a small country like Estonia it is very important to effectively use the present resources 
and knowledge. In the global modern space sector it is recognised that Dual-Use of Earth 
observation data/services and Public-Private-Partnership (PPP) will help to increase 
commercialisation. Estonia presently has rather weak collaboration between military and 
civil use of space services, which could be increased by better coordination of Estonian Space 
activities, common applied research projects, educational and awareness programme. Use of 
non-space achievements for space (“spin-in”) and vice versa (“spin-off”) will increase 
competence and business effects in both sectors. Therefore the final set of Estonian space 
applications, services and research projects is not limited by the above mentioned key areas, 
but many new projects may rise as a result of a successful space programme.  
 
The Earth observation (satellite remote sensing) market is experiencing strong growth as it 
is supported by governments (including Estonia through EU membership) with funding for 
space programmes. To fully exploit these capacities there is a need for applied sciences that 
ensure the proper interpretation and analysis of collected information, but also enable creation 
of new advanced methods and instrumentation.   
 
The key research areas that have high potential to contribute to creation of new applications 
and services in Estonia are 

� remote sensing methods and instrumentation, 
� geosciences/oceanography, 
� atmospheric sciences, 
� information technology. 

 
In these topics good scientific achievements (some of the present projects relevant to GMES 
are listed in Appendix 11) need to be transferred and used more efficiently for public services 
via closer cooperation of researchers and entrepreneurs.  As the global service sector is 
entering a period of transition where governments are the primary users for EO data in an 
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international market, this is the field where Estonian industry and enterprises can also find 
new opportunities, both locally and internationally. To initiate these activities in Estonia there 
is a need for public support, both for information and financing, but also to consolidate 
Estonian know-how in space related fields. Regional cooperation with neighbouring countries 
(Scandinavian and Baltic States) would increase space capability and positive competition 
instead of creating rivalry.   
 
An increasing trend in space applications is the use of radar technologies. However in 
Estonia there is presently a lack of experience and expertise in this field at scientific and also 
educational level. One way to overcome this gap is to increase international collaboration, but 
taking into account the large range of applications and possibilities for dual-use and 
combinations in the space and non-space sectors, this topic would be valuable to encourage 
locally as well.    
    
The largest and most quickly growing market in space applications is related to 
telecommunication services. Telecommunications is a key technical area for development of 
the Information Society, both in the space sector as well as on ground. The rollout of 3G 
cellular telephone systems and planned 4G systems increasingly relies on sophisticated 
telecommunications technology, from advanced radio links and physical layer systems 
(modulation, coding, etc) up to the higher layers, including networking and application layers. 
Because of the technical similarities, terrestrial telecommunications technologies can readily 
produce spin-in effects to the space sector. Up to now Estonia has been mainly in the passive 
user role and lacks research projects and engineering in this field. Potential for this exists in 
the Department of Radio and Communication Engineering at Tallinn University of 
Technology,, and this should be encouraged and better integrated into further Estonian space 
science and technology development activities.      
 
Present remote sensing business applications in Estonia locally and also for the international 
market include precise positioning and navigation used in GIS based systems and acquiring 
spatial or aerial data for making maps with increased cartographic accuracy.  This is an area 
where the Dept. of Geography at the University of Tartu is already quite strong and together 
with the extensive IT base in Estonia provides an excellent position from which to be able to 
develop innovative applications in navigation and positioning. At the lower layers, navigation 
and positioning technologies are closely related to communications technologies, as they are 
also concerned with satellite platforms, signal generation, transmission and reception. These 
need to be supported as described in the previous paragraph.  
 
These actions will allow development of more sophisticated services in combination with 
telecommunication, modelling and EO products and therefore create a positive image and 
proper public awareness about space applications as whole.    
  
Participation in ESA’s Science programme is obligatory for all full members and at the same 
time provides a solid basis for further collaboration.  ESA’s Cosmic Vision covers four 
themes, of which two are in areas where Estonia presently has very good scientific results and 
capacity, mainly at Tartu Observatory (see Appendix 9):  

� the fundamental laws of our cosmos  
� the origin, structure and evolution of the universe. 

 
Presently Estonia lacks dedicated solar system research. This field of science is worth 
developing, especially in view of the effects of solar processes on Earth’s environment 
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(climate, atmosphere, oceans, human health). In Estonia there are very qualified and high 
level experts in each topic, however they are scattered separately in different institutions.   
 
In addition, new business opportunities can be opened up through scientific cooperation 
networks at local level but even more at international level. Participation in ESA technology 
programmes creates opportunities for direct business contacts. Joint participation of Estonian 
academia and SMEs is favourable. The following fields of science can potentially contribute 
to advanced technology development which could be used both in the space and non-space 
application:  

� radiometry and optics 
Estonian research companies manufacture excimer lasers with power ranging to 20 W. 
These companies are leaders in the low-power excimer laser segment. Their lasers are 
used for lithography at research institutes and universities in the U.S., Japan, and Europe. 
A company called LDI offers on-line, in-situ, airborne, contact and remote analytical 
sensors to address environmental, industrial bio-medical, illicit drugs and defense issues, 
together with a range of software products that control measurements and handle data. 
The products and services are based on novel laser, electro-optical and photonics 
technologies aimed at the real-time data assessment, seamlessly integrates advanced data 
analysis software. There small research groups focusing on radiometry and its related 
technologies. Also some start-ups producing FTIR spectrometers are active.  
 
� robotics,  
There are several areas of ongoing research activities and related expertise that can be 
utilised for space research. Developing path planning algorithms for optimal trajectory 
development in areal and space manoeuvring, development and validation control 
algorithms for manipulators, including soft manipulators are only a few examples where 
the current research can be applied. Intensive research in the area of “smart dust” is also 
one of the key areas applicable to space and remote sensing applications 

 
� materials science,  
Estonia also has some established materials science development areas, which are valid in 
the context of space research. Ongoing research in chemical physics and solar battery 
materials is one of the areas that is very closely related to space/areal technology. 
Research, development and manufacturing of soft polymeric actuator/sensor materials that 
are suitable for sophisticated geometry devices, vibration damping and lightweight 
devices in another area to highlight. Another area of development and preproduction is 
specific lightweight super capacitors suitable for energy storage and short-time high 
power consuming activities 
� nanotechnology, 
Research activities targeted to developing new materials based on sol.gel technology, 
which is based on Hf, Zr ja Ti ceramic materials and their composites. Novel metal oxide 
and carbide materials have been shown as extra strong materials at elevated temperatures. 
Also the new nanostructures developed have high potential application in areas that need 
materials with greater mechanical strength. Development of sensors from these materials, 
including optical microchips that are suitable for working at very high temperatures can 
be foreseen. 

 
These topics presently have good scientific and applied outcomes in Estonia for various fields 
starting from health-care and precise technological solutions to toys, but the level of interest 
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and motivation for participation in Estonian space-related activities need to be studied and 
encouraged.   
 
To facilitate industrial / scientific collaboration in research and development, there is a need 
for dedicated national space science and technology development programmes. The targeted 
funding for multidisciplinary (for example technology-ecology, informatics-climate studies, 
GIS –modelling) research and development projects together with a strong participation of 
end users will generate products and services needed by society as described in chapter 4.1. 
Continuous operational services are required as the next step, however, this can not be based 
on research funding. 
 

4.3.2. Industry and Education  
It is important to expose people to understanding of the new possibilities created by space 
technology. While a brief overview of space is already given in physics lessons at the 
secondary school level and space-related topics are often in the news, there is a lack of 
educational resources available at the advanced level. Possibilities for space studies at the 
different levels have to be created for the following target groups: 

� BSc, MSc and PhD students of science and technology; 
� Experienced professionals with various technological backgrounds from innovative 

companies. 
 
Students of science and engineering must have possibilities to attend space-related courses at 
different levels. In this way young graduates can build links between their speciality and 
space applications. This can result in an extensive group of people potentially capable of 
developing new applications and services. To support the key areas of applications and 
services, described in Chapter 4.1, the courses available for interested groups should include 
at least the basics of space technology, remote sensing methods and instrumentation, and 
telecommunications. While it is feasible and important to give general space technology 
courses at Estonian universities, studies and training at the advanced level should be 
organised abroad at the leading educational centres of the EU. In addition, participation in the 
international student projects, often managed by ESA, is a perfect way to gain experience and 
contacts for future business collaboration. The financing of international studies and training 
should be provided through suitable national programmes, for example the Kristjan-Jaak 
scholarship. 
 
The actions to ensure educational support for development of applications and services, listed 
in Chapter 4.1, are: 

� Annual Space Technology selective course available for students at the University of 
Tartu, Tallinn Technical University, Estonian University of Life Sciences and the 
Tartu Aviation College. It would be most cost-efficient to arrange a joint course 
between all of the universities. 

� Development of training and international summer courses on Earth observation. 
� In parallel with the space courses, training sessions for students with interested 

companies should be arranged for example during the summer months. 
� Invitation of guest lecturers to strengthen competence in telecommunications, 

navigation and positioning 
� Highly skilled students should be encouraged to continue their studies in international 

space studies programmes, for example at the International Space University, 
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Strasbourg, France, or the University of Surrey, Guildford, UK; scholarships should 
be provided to support the studies. 

� Support to participation of students at international space conferences and workshops. 
� Support to repatriation of graduates and post-doctoral scientists of the related 

disciplines. 
 
Space courses for life-long learning have to be regularly organised for experienced 
professionals with various technological backgrounds from Estonia’s most innovative 
companies. New business ideas can be most efficiently generated through the combination of 
the professionals’ experience in their specific field and the knowledge about the possibilities 
opened by the space technologies. 
 
The following actions should be taken: 

� Arrangement of workshops on space management and technology with participation 
of internationally renowned experts; this should be financially supported to improve 
the competitiveness of the Estonian industry at the pre-PECS and PECS stages; the 
topics covered should be focused on the applications described in Chapter 4.1. 

� Distribution of information about the training opportunities at ESA to local industry. 
� Support to participation at dedicated international workshops organised by the SME 

unit of ESA, EURISY, or other relevant organisations. 

 

4.4. Developing Public Awareness  
Public awareness is crucial for the political sustainability of the space sector and for 
maximising the socio-economic benefits from space activities. Unfortunately, such awareness 
is limited. Although some space ventures have attracted media attention over the years, the 
general public generally lacks a genuine understanding of the concrete contribution of space 
applications and, consequently, does not fully appreciate the value society at large receives 
from space activities. This adversely affects the ability of decision makers to take appropriate 
action for the development of space systems in a timely manner and also negatively affects 
the preparation of future generations of space scientists and engineers. This introduction was 
from the OECD report19. Common understanding about space technologies is generally one-
sided and related to the information that leading space countries share with international mass 
media. Most of what the public “knows” about space has been learned from watching films 
such as Star Trek, Star Wars, and the evening news. Therefore there is a general 
understanding that space technology is rocket science and doesn’t affect the life of everyday 
people. 
 
The awareness level of the Estonian public does not significantly vary from the average 
understanding about space technology in other new Member States of the European Union. 
People are used to the conception that space is the playground of giants such as the United 
States, Russia or China. The aim of public awareness activities is thus to explain that there is 
a multitude of space technology applications already in use in our practical life and there 
could be a lot more if the public sector, scientific community and business sector would co-
operate internally and together with the ESA. 
 

                                                 
19 OECD, Space 2030 Tackling Society’s Challenges (2005) 
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During the early years, when specific platforms of space technology such as GMES and 
GALILEO are in the preparatory phase and there are no real customer service or business 
models, the emphasis in the communications is on increasing awareness and thereby creating 
interest. The activity of civil servants plays an important role in the success of the project 
during the following years. The function of the public sector is to prepare a supportive attitude 
and the social demand. The mentioned demand would give a push to the rise of interest and 
awareness in the business and research sectors, by creating conditions for three-layer overlap. 
The general objectives of the communications strategy are: 
 

� To accomplish increased awareness of space technology possibilities among the 
selected target groups working in the above mentioned fields, as well as the 
opportunities offered by co-operation with the European Space Agency for citizens 
and potential consumers 

� Create interest among the target groups of the above mentioned fields in the added 
values which the space industry offers in addition to their services 

� Accomplish reversal of the mistrustful attitude among the general public toward space 
technology 

� Accomplish a social demand for the use of space technology in everyday life.  

 
Implementation of public awareness activities raises the interest of the target groups 
towards Estonia’s space programme and opens up the potential of the European space 
industry for the Estonian public sector, scientific community, students and business 
sector. What are the economic effects of implementing space technology, how does it 
influence the quality of our everyday life, does it have an effect on Estonia’s general 
development, what possibilities should the scientific community see – these are topics that 
should attract the attention of the whole society. Furthermore, the aim of the public awareness 
activities is to explain to the target groups that co-operation with ESA and international 
technology companies can evolve into an entire independent industrial sector – Estonian 
space industry, thereby bringing new economic benefits to Estonia. 
 
When planning possible activities for raising public awareness about space industry in Estonia 
one has to analyse the actual attitude and knowledge of public opinion toward space 
technology. Over the previous 15 years, Estonia’s educational system has been oriented 
towards social sciences, and natural science has been somewhat unpopular. This trend was a 
reaction to the Soviet period, when social sciences were not taught at universities. At the 
beginning of the 1990’s the increased interest in social sciences was a sign of freedom to 
many members of society. 
 
In view of these circumstances it is evident that the imagination about the space industry for 
the majority of Estonians goes back to the Soviet period when manned launchers and the arms 
race were major issues. Taking this into account one has to be careful when speaking about 
space, otherwise it is very easy to make this initiative seem ridiculous because from the point 
of view of ordinary people a small country like Estonia has nothing to do with space industry 
and there is no point in contributing to this sector. The public sector and politicians obviously 
depend on the opinion of the masses, therefore increasing public awareness and support is of 
paramount importance for success. Lack of knowledge about ESA, of Europe’s space 
programmes, of the opportunities for smaller countries etc. are obstacles to the public 
awareness activities. 
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The main questions faced by the public awareness activities in the coming years are the 
following: How to make the public sector aware that promotion of Estonia’s own space 
industry is nearly inevitable? How to increase understanding in the public sector that space 
programmes for smaller European countries are not necessarily related to organising manned 
flights to the International Space Station but rather provide tangible benefits by improving 
public services of Ministries and other State Agencies. 
 
The same types of questions need to be answered in connection with the scientific 
community, students and the business sector. How to promote awareness of the potential of 
European space co-operation for the Estonian society? How to help them discover their own 
potential when thinking about entering the market of European space technology? 
 
The public sector needs to make the first step toward raising the interest of all interest groups 
– civil servants and politicians are the ones who can create social demand, who can send a 
clear message that space technology related issues are of importance and that Estonia together 
with all other EU member countries will contribute to space technology, for the benefit of 
both Estonia and Europe.  
 
Presentation of the Estonian Space Programme, application demonstrations and presentations 
of outcomes of ESA projects are a few of the general activities that need to be put into 
practice starting in 2009. 

 

4.4.1. Space Policy and Building Awareness among the Target Groups 
Listed below are the main target groups whose co-operation in space technology areas will 
enable Estonia to implement the Space Programme in the coming years.  
 
Public sector 
Nearly every public sector institution has a reason to use space technology. The following 
four ministries and one local government should, according to the Space Policy Working 
Group experts, be among the first to be interested in the information and services that space 
technology offers. The message communicated to the ministry officials is that first and 
foremost the agencies and offices of the ministries are the ones who can make use of space 
technology to develop and improve their services (see Chapter 4.1.). 
 

Business sector 
Knowing the expectation of the public sector and using the outcomes of the work of the 
scientific community, the private sector creates business models and specific applications for 
space technology-based (public) services. Interest to develop space technology-oriented 
business should be highest among the following type of companies: 
 

� New businesses related to the field of space. 
� Existing businesses that have a steady work model but whose services and products 

could be developed in relation to the field of space.  
� International businesses that have potential interest toward developing services and 

products in Estonia.  
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Scientific community 
In the context of the Estonian Space Programme, the scientific community “offers service” 
and creates prerequisites for developing space technology-based (public) services. Scientists 
in the categories below should be most interested and most likely to be engaged in the space 
programme. Regarding other scientists, the potential of international research mobility in 
space technology could be most attractive: 
 

� Researchers who are already working in related areas and who could be tempted to 
work in the field of space. 

� Researchers working in the field of space.  

 
Students 

� High school graduates need to make a choice for their future specialisation. As a result 
of the social sciences oriented trend and due to the lack of knowledge about work 
possibilities in the future, students often do not choose sciences as their first choice of 
specialty when entering universities. Without a new generation of scientists and 
engineers, the Estonian Space Program has little chance of success. Therefore high 
school graduates need to be in the focus of awareness activities. Master’s degree 
students and doctoral students need to make decisions about their future and space 
technology related areas could be more attractive if the potential is opening up 

 
 

4.4.2. Awareness Raising Messages about Space Activities 
Although implementation of the Estonian Space Programme assumes three-layer co-operation 
of the identified target groups, there are different types of message that can help them 
recognise their potential in the space programme and encourage them to actively participate in 
the Estonian Space Programme. The following general messages should pervade in all public 
awareness activities – presentations, special events, media relations etc. 
 
Public sector 
Messages to the public sector that encourage public servants to acquaint themselves with 
information about the success of ESA and the opportunities for Estonia in European space 
industry: 
 

� Usage of space technology helps offer better service to citizens.  
� Usage of space technology helps reduce expenses. 
� GALILEO and GMES are financed from the general budget of the EU; the less 

initiative Estonia takes, the less it gets back from future contributions  
� Space technology and the Estonian Space Policy (currently in preparation) are tightly 

connected to issues in everyday life and help to develop new services in areas where 
this has up to now been unforeseen, such as agriculture, internal security and 
environmental monitoring. 

� The public sector has to stay a step ahead of the rest of the society – with a thorough 
overview of the field, students, researchers and businesses have to be encouraged and 
informed – the public sector has to create a suitable environment.  

� The field of space is a good opportunity for PPP. When resources are limited, 
partnership even crossing the borders of the target groups is inevitable. 
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Business sector 
Messages to the business sector that encourage spin-offs and other type of new businesses to 
turn their attention toward the space sector:  
 

� Space technologies enable developing services that in the future will be in high 
demand but at the moment are still in the development phase; this is the best time for 
analysis, information gathering and business preparation 

� Examples of practical business models will be taken into use within 5-10 years 
� Space technology creates an opportunity to develop business models that do not 

depend only on the local market 
� The areas of space technology that are prioritised in Estonia are fast growing and 

different resources will be invested in them during coming years 
� There are well-functioning spin-in and spin-out business models related to space 

technologies that are in everyday use but their origin from space technology and 
impact are generally unknown. (Practical demonstrations should help to get over the 
negative presumptions towards space technology) 

 
Scientific community 
There are well known possibilities for research mobility in other scientific areas that are 
available for Estonian scientists. Mobility in research is a crucial factor that broadens the 
future perspective and attracts scientists’ networks. Gathering and disseminating the 
appropriate information in the space technology sector will play an important role in 
activating the target group scientists: 

� The field of space is one of the most significant in the EU for developing 
international co-operation networks and finding resources for carrying out joint 
research. 

 
Students 
The competition for vacancies in university natural science programmes is presently much 
lower than in the social sciences. It is therefore important to stress messages that could 
influence high school graduates to consider the choice of specialty: 

� Examples of specific majors related to the field of space.  
� Examples of studying abroad.  
� Engineering or technical education provides a steady job or business 

opportunity despite the economic situation.  
� Interesting examples of innovative devices (presentations and events such as 

the ones held by the Ahhaa centre) 
 

 
Recommendations for further steps 
Irrespective of the fact that Estonia’s own space programme is in the embryonic stage there 
are some general recommendations that can be made on the basis of present knowledge, for 
raising awareness and interest of the target groups and general public. 

 
The year 2009 is announced as a year of innovation in Estonia. The agenda, special events, 
media relations and other activities of the year are being planned this year. In co-operation 
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with Enterprise Estonia, speaking opportunities at conferences should be possible to identify, 
as well as organising special presentations for all target groups listed above. 

 
Since the public sector has been identified as the most important target group in the scope of 
space technology public awareness activities, especially in the next couple of years, the role 
of ministries and Tallinn City is crucial. The Estonian Space Programme for educating 
officials using application demonstrations, lectures and seminars by ESA partners and success 
stories of other EU countries should be developed as soon as possible. 

 
Beside the importance of educating officials and politicians, each partner from the public 
sector should identify and commit to its role in encouraging scientists, students and business 
sector. While the Ministry of Education and Science should take care of educational 
programmes aimed at popularising sciences among high school graduates and providing 
training programmes for educators, the Ministry of Economic Affairs and Communications 
should prepare application demonstrations in co-operation with Enterprise Estonia and ESA. 

 
Among other activities to be emphasised, Estonia needs to contribute towards teaching 
educators, otherwise there is no potential for growth. Today, Estonian teachers have a lack of 
knowledge in space technology, neither do they have materials or programmes that could link 
space technologies to sciences taught at high schools. Video-conference learning programmes 
lead by Estonia and ESA scientists as well as learning visits hosted by ESA scientists could be 
the first steps among student target groups. 

 
There are representatives of Galileo and GMES in Estonia whose input to preparation and 
implementation of public awareness activities are very much needed. 

 
Practical presentations work best in cases where there is limited knowledge. Estonia’s own 
aerospace exhibition in cooperation with ESA creates the possibility to arrange partnering of 
international and Estonian companies and public lectures about space industry. 

 
There is presently no single place where one can find concentrated information (in Estonian 
or in English) about the EU space programmes and ESA, an internet portal could be the 
solution here.  

 
For the business sector and scientists, an Estonian page in the Space Directory20 is very much 
needed. For the business sector, contacts with international companies are important as well 
as presentations about possible future business models.  

 
For high school graduates, idols can play an important role and influence them to prefer one 
choice over another. Possibly speeches (visits to Estonia) from astronauts or other interesting 
space-related people would help to attract graduates’ attention. This kind of activities should 
be started already in elementary schools. 

 
For designing and implementing all public awareness activities it is essential to agree on a 
single institution that is responsible for building and co-ordinating internal (target groups) and 
external (ESA) functions of the programme. Enterprise Estonia, already being a mediator 
between target groups, should continue this leading role during the PECS period. 

 

                                                 
20 http://www.esidirectory.org 
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Conclusions about Building the Space Awareness 
When planning public awareness activities one has to identify the present perception and 
understanding of the Estonian public. The general characteristic of the situation is lack of 
knowledge, which may lead to second thoughts and mistrust. The role of public awareness 
activities is to help the target groups and general public to understand the potential of the 
Estonian Space Programme. Every EU member country can find its own niche in European 
space technology field and can be very successful there. Luxembourg, Norway, Israel and 
Sweden are active in space and their programmes could be a good example for Estonia. 
 
It follows from these considerations that there is a significant information gap between 
perception and reality. What appears to be lacking is a fair and balanced assessment of the 
costs and benefits of space applications that mainstream policy makers and the general public 
can relate to. Such an assessment is particularly important in the case of applications that have 
a strong orientation towards public well-being and are thus unlikely to be developed without 
public support. This conclusion was from the OECD report21. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Tartu Observatory is participating in the preparation of the European Space Agencies’ (ESA) 
Planck and Gaia scientific missions. 

                                                 
21 OECD, Space 2030 Tackling Society’s Challenges (2005) 
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4.5. International Cooperation & Participation in Programmes 
Estonia is a small country and lacks the technological base and resources to become a major 
player in the space sector. Therefore, in order to achieve the objectives outlined in sections 
4.1-4.4 of this document, it is essential for Estonia to actively engage in international 
cooperation and partnerships, at both programmatic and industrial levels. The most important 
mechanisms for international collaboration are with European partners through ESA and EU 
programmes or joint ESA/EU initiatives, as outlined below. As these are not exclusive 
activities, therefore direct collaboration with other international partners may also be foreseen 
on an ad hoc basis. However, since both ESA and EU are themselves engaged on behalf of 
member states in international cooperation agreements and dialogues, it is essential to ensure 
that any such activities are fully coordinated with related European efforts. In addition to 
industrial cooperation, it is important for Estonia to be represented on relevant European 
committees and boards. It would be advantageous to have a single organisational entity 
responsible for coordinating all international cooperation activities. 
 
In order to participate in space activities, Estonia may also have to sign a number of 
international treaties related to International Space Law (www.unoosa.org). These include: 

� Outer Space Treaty 
� Rescue Agreement 
� Liability Convention for Damage caused by Space Objects 
� Convention on Registration of Objects Launched into Outer Space 
� Moon Agreement 

 
It is important to investigate which of these treaties are relevant and to arrange for signature 
as soon as possible, so as not to face any legal obstacles to further national space activities. 
 
 

4.5.1 Towards European Space Agency (ESA) Membership 
Nations wishing to become a full member of ESA do so in three stages. First a Cooperation 
Agreement is signed between the country and ESA. In this stage the country has very limited 
financial responsibilities. If a country wants to cooperate more fully with ESA it signs a 
European Cooperating State (ECS) Agreement. To be a candidate for this agreement, a 
country must be European and already have signed a Cooperation Agreement with ESA. The 
ECS Agreement is a bilateral engagement between that country and ESA, and it allows the 
partner country to participate indirectly in all ESA procurements and activities. In each case, 
the participation is to be defined in a five-year Plan for European Cooperating State (or PECS 
Charter) to be jointly agreed by ESA and the country concerned. The ECS agreement makes 
companies based in the country eligible for participation in ESA procurements. This is a five 
year programme of basic research and development activities aimed at improving the nations' 
space industry capacity. At the end of the five year period the country can either begin 
negotiations to become a full member state or sign a new PECS Charter. The Plan for 
European Cooperating States (PECS) is designed to help European countries, particularly 
those that joined the EU after 2004, to join ESA (Appendix 18). 
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Estonian planned cooperation with ESA can be distinguished by 3 stages: 

� activities according to the agreed and signed Cooperation Agreement with ESA from 
2007-2011 

� further activities within the framework of a PECS agreement (Programme for 
European Cooperating States) from 2011-2016 

� full membership in ESA starting in 2016 
 
ESA member states contribute to its mandatory programme in proportion to their GDP, this 
requirement is waived prior to achieving full membership. For full Member States, the 
mandatory activities are Space Science and contributing to ESA’s general budget. In addition, 
all member states may contribute to ESA’s optional programmes according to their own 
national priorities. The ESA Industrial Policy generally ensures that at least 90% of such 
contributions are returned in the form of industrial contracts to the contributing member state.  
 
The optional programmes of primary interest for Estonia are: 

� Earth Observation 
� Navigation & Positioning 
� Telecommunications 

 
Of lesser direct interest to Estonia are the Human Spaceflight and Exploration and 
Microgravity Research programmes, although these may involve some elements of robotics, 
which could be relevant. Estonia will not participate in the Launcher Development 
programme. 
 
Specific areas identified for initial cooperation are: 

� Space science, in particular space astronomy and astrophysics, solar system 
exploration and solar-terrestrial physics 

� Earth observation research and applications, in particular environmental monitoring, 
meteorology, astronomy and geoinformatics, disaster management 

� Telecommunications, including service demonstrations and satellite navigation 
� Microgravity research, in particular space biology and medicine, and materials 

processing 
� Technology development including software and hardware 
� Ground segment engineering and utilisation. 

 
The cooperation includes: 

� the award of fellowships to enable the nominees of either Party to undertake training 
or other scientific or technical activities at institutions proposed by the awarding Party 

� the exchange of experts to participate in studies 
� holding of joint conferences and symposia 
� joint promotion of the use of products and services developed under the Agency's 

programmes 
� promotion of educational activities in space science and technology 
� provision of expert opinions and assistance in space project management. 

 
As a full member state, Estonia must be represented on a number of ESA steering bodies, 
such as the Industrial Policy Committee (IPC) and the Administrative and Finance Committee 
(AFC). In addition, Estonian representation is required on the Programme Boards of any of 
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the optional programmes in which it participates. As a PECS member, Estonia may be 
represented in some of these bodies. Under the Cooperation Agreement, no Estonian 
representation is foreseen although it may be conceivable to apply for observer status on some 
of the boards. 
 
Strategic Actions:  

a. Proceed with activities planned under the ESA / Estonian Cooperation Agreement, in 
particular: 

o Identify potential young graduates or doctoral candidates for internship at 
ESTEC or other ESA establishments. To the extent that it is not covered by 
ESA, arrange financing and logistics to enable such exchanges. 

o Assign Estonian personnel to actively monitor ESA activities and ITTs 
(Invitations To Tender) in all of the areas of interest. Keep Estonian industry 
informed of developments, as relevant. 

o Undertake additional actions to stimulate Estonian industry interest in the 
space sector, in order to prepare for PECS membership. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
                

             Figure 4 ESA cooperating Countries (2008) and Budget (2005) 
 



 

 54 

4.5.2 EU 7th Framework Programme for Research and Development  
The EU’s framework programmes are the main mechanisms for funding of European research 
and technological development activities and cover all scientific disciplines, including space. 
In contrast to ESA programmes, participation in FP7 is open to all member states of the EU. 
As such, Estonia is already active in defining the research priorities of space-related topics in 
FP7. The major activities in which Estonia can participate are related to Galileo and GMES 
and are further outlined in the sections below. 
 
Strategic Actions: 

� Ensure that Estonian industry is adequately informed about the various programmes, 
possibilities and specific calls offered by FP7. Goal is to increase participation by 
Estonian industry in FP7 projects. 

 

4.5.3 High Level Space Policy Group (HLSPG) 
Estonia is interested in participating continuously in further development of the European 
Space Policy and the European Space Programme, based on that policy. This participation is 
ensured via representation in the High Level Space Policy Group (HLSPG), created under the 
Framework Agreement between EC and ESA, and its expert groups. Up to now, those 
activities have been coordinated by the Ministry of Education and Research, in the future, the 
Ministry of Economic Affairs and Communications could overtake this responsibility. 
 
Estonia seeks to ensure a user-driven approach and a clear and appropriate split of roles 
between the EU and ESA, especially on flagship projects such as GMES and Galileo. 
Furthermore, Estonia’s position is that the ESP should aim to use space to provide services to 
EU citizens where it makes economic sense to do so and not as an end in itself.  
 
Strategic Actions: 

a. Ensure continued Estonian presence in the High Level Space Policy Group (HLSPG) 
and relevant expert groups.  

 

4.5.4 Galileo & International Cooperation 
Estonian interest in Galileo is focussed mainly on the services and applications side, with 
possible contributions to software for infrastructure support. Research activities in this area 
fall mainly under the responsibility of DG TREN (Directorate of Transport and Energy) and 
are funded by the EU FP6 and FP7 programmes. 
 
Previous Galileo activities under FP6 include: 

� Preliminary user receiver development 
� Local elements core technology development  
� Introduction of GALILEO Services using EGNOS 
� Application market development, including safety-of-life (SoL) applications 
� Initial mission implementation activities 
� Early preparation of market penetration 
� Optimisation of the GALILEO navigation mission and the complementary non-

navigation missions 
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� Benefits of the combined use of GALILEO and GPS services 
� Supporting European industry in key technological developments 
� Involvement of SMEs to underpin innovation 
� Support for the international dimension of GALILEO 
� Tracking and tracing - electronic fee collection, animal tracking, transportation of 

dangerous goods, fisheries, etc. 
� Crisis management - including convergence of GALILEO, SATCOM and GMES and 

all potential synergies between these systems and services 
� Time and synchronisation 
� Utilisation of the public regulated signal (PRS) - development of the user segment 
� Complete GNSS signal simulator for receiver testing - development and early 

validation of user segment technologies 

 

GNSS research under FP7 (2007-2013) 
GALILEO research and development activities under FP7 build upon work carried out under 
previous research programmes (FP6, FP5). FP7 Galileo R&D should create real benefits for 
its stakeholders. The return on public investment will be assessed on the basis of these 
benefits, which includes overall economic value, strongly correlated with time-to-market of 
project outputs. 

FP7 should also correctly position research activities within the innovation chain. One natural 
field of investment for FP7 is the setting up of public enablers of GALILEO/EGNOS service 
adoption. This will include the certification of systems and applications, standardisation of 
system elements, especially regarding user segment technologies, and development of 
security-related elements. 

Another natural field of investment is the preparation of system evolution, laying the 
groundwork for mission definition and system requirement updating, based on the timing of 
system renewal, user demand evolution and cost efficiency. 

FP7 will support the development of applications of wide public interest that will improve the 
quality or the efficiency of public services across the EU or that could become relevant 
instruments for the implementation of EU policies. It will also support the development of 
other GNSS applications, taking into account: 

� Expected impact in terms of market penetration and economic value 
� Funding of high-potential and high-risk applications less likely to attract private 

investment 
� Adequate balance of risks within the FP7 project portfolio. 

 
Coordinated approach 
To reach these research objectives, Galileo activities will be coordinated with ESA research 
and development programmes, not only to avoid overlaps but also to optimise the overall 
outcomes of the programmes from the two agencies. 

GNSS research activities will take into account other EC activities with potential synergies in 
terms of applications and systems, including, for example, the Global Monitoring for 
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Environment and Security (GMES) and EU satellite telecommunications programmes. 
Ongoing coordination with other EC programmes managed by DG RTD, DG INFSO and DG 
TREN will also be maintained. 

Research activities under the first call will be carried out within the programmatic context of 
progressive introduction of EGNOS operations and completion of the GALILEO In-Orbit 
Validation (IOV): 

� The EGNOS Initial Operation Phase (IOP) is ongoing, already providing Open 
Service (OS) signals to users with demonstrated performance.  

� GALILEO IOV activities will include the launch and in-orbit validation of four 
satellites, together with the relevant ground segment infrastructure. The GALILEO 
IOV phase C/D/E1 activities will be completed by 2010. 

� The first experimental satellite, Giove A, was successfully launched in December 
2005, with the main objective of securing the assigned RNSS frequency spectra for 
use by GALILEO. It is now operating according to plans. 

� The second satellite, Giove B, which includes two new atomic clock prototypes, was 
successfully launched in April 2008. 

Estonian activities related to Galileo are within the jurisdiction of the Ministry of Economic 
Affairs and Communication, which also has responsibility for Energy and Transport matters. 
At present Estonia is represented on the European GNSS Programme Committee and on the 
Galileo Supervisory Authority (GSA) Administrative Board. Estonian representation will be 
required on the new GNSS Committee that is to be formally established as soon as the 
GNSS Regulation enters into force, as well as on the Galileo Security Board.  
 
Strategic Actions: 

� When the GNSS Committee has been formally established, an Estonian national shall 
be nominated to represent Estonian interests in that forum. 

� When the Galileo Security Board has been formally established, an Estonian national 
shall be nominated to represent Estonian interests in that forum.  

� Ensure that Estonian industry is adequately informed about the various possibilities 
and specific FP7 calls related to Galileo. Goal is to increase participation by Estonian 
industry in FP7 Galileo projects. 

� Ensure that Estonian industry is adequately informed about ESA ITTs related to 
Galileo. Goal is to increase awareness by Estonian industry of Galileo-related 
activities, in order to be prepared to make eventual contributions once Estonia 
achieves PECS status. 

 

4.5.5 GMES & International Cooperation 
Estonia participates in GMES preparations as an EU member state and has a representative on 
the GMES Advisory Council. Estonian involvement in GMES is coordinated by the Ministry 
of Education and Science. Estonian interest is mainly to:  

� Participate in activities to ensure continuous existence of the space infrastructure 
necessary for acquiring Earth Observation data; 

� Have access to global space and in situ dataflow and related information which is 
needed to complement decision making in the topics of environment, natural 
resources,  and emergency and security management; 
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� Develop regional and local services based on Earth Observation information to 
stimulate innovative enterprises, support environmental authorities for local and 
international monitoring obligations, stimulate scientific activities at the highest level, 
and motivate the younger generation to study science and technology.    

  
In addition to ESA and the EU, there are a number of organisations that deal with GMES-
related activities at European level and with whom Estonia is collaborating: 

� EEA - European Environmental Agency (contact in Estonian Environment 
Information Centre)  

� EMSA - European Maritime Safety Agency (contact in Estonian Border Guards) 
� EUSC - European Union Satellite Centre (contact in Estonian Ministry of Defence) 
� EUMETSAT - European Organisation for the Exploitation of Meteorological 

Satellites (contact in Estonian Hydro-meteorological institute ) 
� EUMETNET – Network  for European meteorological services (contact in Estonian 

Hydro-meteorological institute ) 
� GEO - Group on Earth Observation (contact in Ministry of Environment) 
� EIONET - European Environmental Observation and Information Network (contact in 

Estonian Environment Information Centre) 
� ECMWF - European Centre for Medium-Range Weather Forecasts (contact in 

Estonian Hydro-meteorological institute) 
 
However there is presently a lack of information exchange between different contacts. It 
would be beneficial to have a coordinated and coherent approach to relations with these 
bodies. 
 
Strategic Actions:  

� Ensure continued Estonian presence on the GMES Advisory Council and the Space 
Programme Committee. 

� Establish a GMES national coordinator, whose mission is to ensure a coherent 
Estonian policy with regards to all GMES-related international activities. 

� Ensure that Estonian industry is adequately informed about the various possibilities 
and specific FP7 calls related to GMES. Goal is to increase participation by Estonian 
industry in FP7 GMES projects.  

� Ensure that Estonian industry is adequately informed about ESA ITTs related to 
GMES. Goal is to increase awareness by Estonian industry of GMES-related 
activities, in order to be prepared to make eventual contributions once Estonia 
achieves PECS status. 

 
 

4.5.6 Other EU Programmes 
Other research-oriented EU programmes with which Estonian international space research 
and development activities need to be coordinated are described in this chapter. 
 
ERA 
In 2000, the EU initiated the creation of the European Research Area (ERA). This means 
creating a unified area all across Europe, which would:  

� Enable researchers to move and interact seamlessly, benefit from world-class 
infrastructures and work with excellent networks of research institutions; 
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� Share, teach, value and use knowledge effectively for social, business and policy 
purposes; 

� Optimise and open European, national and regional research programmes in order to 
support the best research throughout Europe and coordinate these programmes to 
address major challenges together; 

� Develop strong links with partners around the world so that Europe benefits from the 
worldwide progress of knowledge, contributes to global development and takes a 
leading role in international initiatives to solve global issues. 

  
There are a number of EU research initiatives that support the creation of ERA, such as COST 
and Eureka, described below. 
 
COST 
COST – European Cooperation in the field of Scientific and Technical Research – is one of 
the longest-running European instruments supporting cooperation among scientists and 
researchers across Europe. COST is also the first and widest European intergovernmental 
network for coordination of nationally funded research activities. 
 
COST’s mission is to strengthen Europe in scientific and technical research through the 
support of European cooperation and interaction between European Researchers. It also aims 
to maximise European Synergy and added value in non-competitive and pre-normative 
research. COST enables scientists to collaborate in a wide spectrum of activities grouped 
under nine key scientific Domains. These are: 
 

� BMBS - Biomedicine and Molecular Biosciences 
� CMST - Chemistry and Molecular Sciences and Technologies 
� ESSEM - Earth System Science and Environmental Management 
� FA - Food and Agriculture 
� FPS - Forests, their Products and Services 
� ISCH - Individuals, Societies, Cultures and Health 
� ICT - Information and Communication Technologies 
� MPNS - Materials, Physical and Nanosciences 
� TUD - Transport and Urban Development 

 
COST provides financial support for cooperation efforts of scientific groups across Europe 
and the coordination of these research networks called “Actions”. Funds cover the costs of 
networking activities such as meetings, conferences, workshops, short term scientific 
exchanges and dissemination activities. An overview is available on the COST guidelines 
page. COST does not fund the research itself. 
 
The contact person for COST programmes in Estonia is Ms. Ülle Must of the Archimedes 
Foundation. 
  
Eureka 
EUREKA is a pan-European network for market-oriented, industrial R&D. Created as an 
intergovernmental Initiative in 1985, EUREKA aims to enhance European competitiveness 
through its support to businesses, research centres and universities who carry out pan-
European projects to develop innovative products, processes and services. Through its 
flexible and decentralised Network, EUREKA offers project partners rapid access to a wealth 
of knowledge, skills and expertise across Europe and facilitates access to national public and 
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private funding schemes. Through a EUREKA project, partners develop new technologies for 
which they agree the Intellectual Property Rights and build partnerships to penetrate new 
markets. The EUREKA Clusters play a key role in building European competitiveness, 
driving European standards and the interoperability of products in a wide range of sectors. 
The result is a clear demonstration of the strength of pan-European teamwork in the European 
Research Area. Currently, clusters are defined in the following areas: 

� Information Technology 
� Medical and Biotechnology 
� Communication 
� Energy 
� Robotics 
 

The EUREKA Umbrellas are thematic networks which focus on a specific technology area or 
business sector. The main goal of an Umbrella is to facilitate the generation of EUREKA 
projects in its own target area. Umbrellas are defined in the following technological areas: 

� Information Technology 
� Medical and Biotechnology 
� Environment 
� Laser 
� New materials 
� Robotics 
� Transport 

 
Each year hundreds of individual projects are initiated by European companies, an increasing 
number of which are SMEs. By encouraging and assisting businesses to innovate, the 
EUREKA Initiative complements the European Union's Framework Programme in working 
actively towards the common European objective of raising investment in R&D to 3% of 
GDP by 2010.The contact person for Eureka programmes in Estonia is Mr. Urmas Uska of 
Enterprise Estonia (EAS). 
 
Eurisy 
Eurisy is an independent body, fostering collective actions for bridging space and society. It is 
a Non Governmental Organisation (NGO), created in 1989 with the aim of promoting the 
benefits of space for European society. Since then, Eurisy has expanded its membership, now 
including 40 governmental space offices and space agencies, international organisations, 
research institutions, and private businesses involved in space-related activities or, more 
generally, in scientific and technological activities.  
 
Eurisy has contributed significantly to the emergence of new key areas of attention for space 
technologies (such as Space for Humanitarian crises, Environmental monitoring, Maritime 
security.) The activities have promoted the awareness by space institutions of the need to 
anchor space in the broader policy frameworks at political, economical and societal level. 
Eurisy plays a unique role in organising cooperation between governmental, inter-
governmental, non-governmental and business institutions. Eurisy strives to promote space 
activities in the context of benefits to society. Three main axes have been identified:  

� To raise awareness of the strategic importance of space for sustainable economic, 
environmental and social development policies among decision makers 

� To support the emergence of new needs and user communities  
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� To support the European space education agenda 
  

Eurisy fosters partnership:  
� among its members  
� with the user communities  
� with the 10 new EU members, and  
� with the Mediterranean basin 

 
Estonia is since 2007 a member of Eurisy, with the objective of benefiting from the Eurisy 
members’ experience in developing space technology. Participation enables Estonia to have a 
say in the development and implementation of policies for application of space technologies 
in the public sector. The contact person for Eurisy programmes in Estonia is Mr. Urmas Uska 
of Enterprise Estonia. 
 
 

• Estonian company Regio Ltd. is
focusing its R&D on animation of 
geospatial data, editing of geospatial
data in web browser environment, 
logistics optimisation algorithms, 
mobile location-based services. The
biggest mobile positioning
middleware and location-based
services provider in Europe. 
Markets: Middle-East, India, Mexico, 
Eastern Europe, Scandinavia
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5. Implementation  

5.1. Defining Public Policy Areas  
The aim of Estonian space policy should be to link the demand for services and applications 
using space systems in support of other Estonian important policies with the supply of space 
systems and infrastructure necessary to meet that demand. Today awareness of the 
applications is very low and the Government has not yet allocated any significant funding in 
the area.  
 
Today more than ever before the Estonian public sector has to search for innovative solutions. 
The main policy rationale lies in the notion that space applications may enhance the efficiency 
of public services in terms of cost, quality and speed.  However, in order to develop these 
applications it is important to develop the necessary capabilities in the public sector, academia 
and in industry. Fortunately we have the opportunity to gain the knowledge and expertise 
from prospective membership of European Space Agency (ESA) and from partnership in 
emerging technological consortia involved with GMES and Galileo. Thus, innovative 
solutions should be developed in strong partnership. A small country should not do things just 
because it is a satellite system or a space system, but because it is useful in the area of 
application that is being applied. Therefore government agencies have to jointly develop 
policy and application towards space-related services in the priority areas.  
 
Estonia must take a strong user-driven approach to developing space applications. A demand-
driven space policy means creating services and applications to serve the public. Therefore 
the need will arise for extensive cost-benefit analyses of potential space activities from the 
perspective of each Estonian Government agency. It promises to demonstrate the benefits and 
value for money obtained from participation in the European Space Agency and various 
international programmes. 
 
The main principles defining Estonian space policy should be the following: 

� The creation of a demand-driven space policy to exploit the benefits that space 
technologies can deliver in support of Estonian and EU policies, objectives and 
programmes (FP7, GMES, Galileo). 

� Mobilisation of all space related national and international partners (ESA, Estonian 
Government agencies, companies, scientists and students) in support of the Estonian 
space policy goals in selected key areas. 

� The implementation of a multi-annual and cross-ministerial space programme to 
determine priorities, set objectives, allocate roles and responsibilities and fund annual 
budgets. 

 
The development and use of space-based applications to provide operational services is 
increasingly to be conceived in “system-of-systems” configurations: integrating different 
space applications (telecommunications, navigation and Earth observation), combining 
European and non-European systems, and integrating data from different sources such as 
space-based, ground-based and airborne. The Commission and ESA would coordinate current 
(eg FP7) and future programmes in this area. These activities should provide increased benefit 
for Estonian economic and scientific developments, for which Estonia pays billons of EEK 
every year to finance the respective EU activities. 
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5.2. Preliminary Risk Analysis  
There is a list of factors that could delay the implementation or limit the impact of the 
proposed Estonian Space Policy. The factors depend on economic developments in the 
country, political will and the administrative capability of the government, technological 
developments of the industry etc. The following risks can be foreseen: 
 

� The Estonian government will not be ready to sign the PECS agreement with 
ESA. The Estonian contribution to European space activities will in this case be 
limited to occasional scientific cooperation. Estonian industry will not benefit from 
new business opportunities related to participation in ESA programmes. The effect on 
development of new services under GMES can be negative due to limited involvement 
in the decision-making processes in ESA. The success rate for Estonian companies 
and institutes in the EU FP7 Space and Security calls will be lower. 

 
� Limited coordination between governmental agencies and ministries. While the 

decentralised administrative model for the Estonian space coordination body 
suggested in Chapter 5.3 is a cost-effective solution, its performance highly depends 
on the contribution of the representatives of the interested parties. Any lack of 
communication between the ministries responsible for Estonian representation in 
different EU and ESA programmes can reduce the participation opportunities for the 
local industry and scientific community in those programmes. Establishment of a 
single contact point, responsible for all coordination activities, can reduce the risk. 

 
� Low interest of Estonian companies in participation of ESA projects. Low success 

rate of the Public Awareness actions can result in limited interest from Estonian 
industry to take advantage of the new business opportunities. The seemingly high 
entry barriers to the space sector may also reduce the interest of industry. 

 
� Low quality of project proposals to ESA. Estonian industry may not be ready to 

propose high quality projects for ESA programmes when the opportunity arises 
through the PECS programmes. Higher technological performance can be achieved 
through close R&D cooperation with the research institutes through the dedicated 
National technology programme. Lower performance in specific quality and project 
management procedures and the use of the specific “space terminology” can be 
foreseen. This can be improved by Estonian industry initially participating with 
relatively minor roles as subcontractors to established space sector players. 

 
� “Mailboxes”. The principle of geographical return, which normally guarantees that 

most of the Estonian financial contribution to ESA is returned to Estonian industry 
through subcontracts in ESA programmes, can potentially be abused by companies 
from other ESA member countries, by registering a non-active branch company in 
Estonia. This would result in Estonian industry losing this indirect public financing. 
This process could most likely happen during the first years of the PECS programme, 
when experience of participation in ESA programmes in Estonia is still limited. It 
would be the function of the Estonian space coordination body to assess the 
contribution of the international companies into the local economy. 
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� Low activity of the Estonian representative in ESA administration. Business 
opportunities for Estonian industry depend on the availability of information on the 
upcoming ESA programmes and initiatives. Also the possibility to influence the 
decision- making process in ESA can be achieved by active cooperation with 
representatives of the other member states.  

 
� Limited business activities outside the ESA framework. While ESA is the main 

channel for the upstream space industry, the major potential markets and revenues are 
related to the downstream applications and services enabled by those upstream 
technologies. Knowledge and experience from the ESA programmes can be invested 
into development of new products for the Estonian and especially the international 
markets. Enterprise Estonia (or Estonian space coordination body) needs to ensure that 
experience gained from space activities also results in spin-off activities. 

 
� Lack of qualified experts. Estonian educational programmes do not adequately 

support education in sectors specific to the space sector. In addition, low public 
awareness may result in low number of students and engineers obtaining the 
knowledge even if it is offered by the universities. This risk can be reduced by 
coordination of Space policy objectives by the Estonian space coordination body with 
Ministry of Education & Science policies. 

 
 
 

 

 

 

 

 

 
            Wireless Sensor Networks from Estonian start-up company Smartdust Solutions Ltd 
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5.3. Administration, Funding & Implementation 
ESA is by definition the space agency of Europe, setting and implementing co-operative 
programmes, extending its fields of actions to defence requirements and to market-oriented 
infrastructures, and integrating public sector expertise and capabilities in Europe within a 
Network of Technical Centres. Estonia is proud to be among the first EU expansion countries 
on course for full ESA membership, with the preliminary PECS membership scheduled for 
2011. Internally, Estonia should build up its own national space effort administration system, 
similarly to the way it exists in all European countries (Appendix 15). Therefore it is 
recommended that in Estonia, the administration, funding, and implementation of space 
activities should be decentralised into six administrative branches: 

� Estonian Space Board; 
� Estonian Space Office & Contact Point for ESA; 
� Estonian Space Programme; 
� Estonian Space R&D Performers; 
� Ministry of Science and Education; 
� Ministry of Economic Affairs and Communications. 

 
All of the bodies, functions and activities listed above should act in a coordinated fashion to 
progress towards ESA membership and establish Estonia in international space industry.  
 
Estonian Space Board 
The space activities between these six administrative branches should be coordinated by the 
Estonian Space Board. The board should be primarily an advisory body with the task of 
developing and utilising knowledge and technologies related to space activities. The board 
members represent governmental, industrial, and research sectors. The Ministry of Science 
and Education should initiate transition from the Space Policy Working Group to the Estonian 
Space Board. 
 
Estonian Space Office & Contact Point for ESA 
Enterprise Estonia (EE) as the principal Estonian R&D funding agency should be the 
executive body for space activities and the largest public investor in the field. It should 
coordinate Estonian participation in the research and science programmes of ESA and should 
fund the Estonian scientific equipment for space probes, including the required technological 
research and application development. EE should launch specific programmes to meet the 
needs of the Estonian government and ESA and should initiate competitive R&D project 
activation. It would add competence and coordination quality if Estonian representatives for 
FP7 Space, Galileo and GMES could be employed by EE. Similar practices can be seen in 
most European counties. Therefore the main activities of the Estonian Space office could be: 

� information and advisory centre on the space activities including international 
cooperation; 

� contact point for communication with ESA; 
� Estonian representation in the International Astronautical Federation (IAF); 
� providing input information for the Estonian professional institutions and experts as well 

as for foreign organisations interested in space activities in Estonia; 
� supporting development of the applied space science; 
� facilitation of the space industry development and implementation of space applications, 
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The Estonian Space Programme is targeted towards developing applications and services 
that enhance the quality of the Estonian public sector and also have business potential 
(Appendix 16). It is primarily financed by the ESA PECS Charter but also by key 
governmental agencies, Enterprise Estonia and the private sector. It comprises the following 
elements: 

� Awareness & Technology Demonstration; 
� Application Feasibility; 
� Basic Science; 
� Applied Research & Application Development; 
� Innovation & Business Model Development. 

 
Estonian Space R&D Performers 
There are numerous research institutions that have space-related competence. The main R&D 
performers in cooperation with ESA and developing applications could be the following: 

� Tartu Observatory; 
� Tartu University; 
� Tallinn University of Technology. 

 
Technology and application development projects related to key areas of Estonian space 
activities should be implemented by the Competence Centre (CC)23. It could be funded under 
a specific programme by Enterprise Estonia (EE).  
 
Ministry of Science and Education 
The Ministry of Science and Education should continue to fund basic space research such as 
astronomy, through centres of excellence, studies, and programs. The ministry should also 
represent Estonia in different space research organisations. The ministry already represents 
Estonia in EU's framework programmes. 
 
Ministry of Economic Affairs and Communications 
The Ministry of Economic Affairs and Communications should represent Estonia in the ESA 
Council as well as organise participation in the High Level Space Policy Group and in 
relevant committees. Also the ministry should in cooperation with Enterprise Estonia launch 
the Estonian Space Programme. The main R&D performer and primary contractor in the 
programme should be the Competence Centre. 
 
Hereby one can distinguish three different scenarios of how space matters may be 
administrated in the Estonia.  
 
Scenario 1 – Least Favourable 
The CC will not be funded from the Competence Centre Programme. Enterprise Estonia (EE) 
will be the ESA contact point to develop the relationship towards full membership. EE will 
launch ad hoc and very broad calls to fund PECS projects. Most of these are only loosely 
connected to Estonian government interests. As there is no single institution strongly 
interested in creating projects, ESA has to make several calls together with EE to find quality 
projects and the PECS period will start not earlier than around 2012. 

                                                 
23 TAK – „Tehnoloogia Arenduskeskus“, Technology Development Center 
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Scenario 2 – Base Line 
If the CC will be not funded then earth observation, navigation and positioning R&D projects 
should be financed under Enterprise Estonia (EE) R&D programmes outside the actual space 
programme. Active companies and scientists in the areas mentioned above could form R&D 
consortia.  An additional option is to found a new start-up company and finance it together 
with the Estonian Development Fund which is looking for venture capital investment 
opportunities in the high tech area. Potential partners could be scientists and some Estonian 
companies active in the navigation and positioning area. EE will be the ESA contact point to 
develop the relationship towards full membership. But it will be still a challenge to find 
projects interesting for ESA and at the same time beneficial to Estonian society. 
 
Scenario 3 – Most Favourable 
Enterprise Estonia (EE) will be the ESA contact point for developing the relationship towards 
full membership. EE will also be responsible for setting up the national cross-ministerial 
programme together with The Ministry of Economic Affairs and Communications to fund 
research in selected key areas. Projects will be selected and financed by ESA to the minimum 
amount of 1 MEUR annually which is the PECS Charter requirement. Estonian agencies will 
co-fund non R&D activities in the programme. The executive contractor will be the 
Competence Centre (CC). 
 
The CC will be founded and financed under the Competence Centre programme. The CC will 
be very active internationally but at the same time it will be the main R&D performer in 
selected key areas in Estonia, with responsibility for most of the ESA projects. On the 
national level it will organise several R&D consortia and will finance R&D in cooperation 
with the EE R&D programme. The CC will create favourable conditions for rapid 
international growth and knowledge acquisition. Acquisition of promising start-ups may be 
carried out internationally in the specified areas of interests. Estonian scientists and 
companies will benefit from accumulation of resources and knowledge. This strategy will 
exploit the complementarities and similarities of participating companies to jointly develop 
innovative technologies for international markets.   
 

 

 

 
 
 
 
 
 
 
 
 
 

Vertex Estonia AS (50% owned by General Dynamics) is producing ground  
station antennas for satellite communication. 
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Conclusions 
Estonia has been a space nation from the beginning of the space era. Estonian scientists have 
designed and built several scientific instruments for space studies from the 1960s to the late 
1980s on the orbital stations Salyut (4,6,7) and Mir. Tartu Observatory is participating in the 
preparation of the European Space Agencies’ (ESA) Planck and Gaia scientific missions. 
Currently Estonia has engaged nationally and internationally in almost 50 different 
space R&D projects. 
 
Now we are again at an important moment in the history of Estonian space activities. There is 
an opportunity to create a completely new business sector in Estonia and thereby to increase 
our high technology knowledge and export. In order to achieve this, the Estonian 
Government should pursue ESA membership. Estonia has already signed a Cooperation 
Agreement with ESA, as a first step towards membership. The next step, signing an ECS 
Agreement with ESA, will allow Estonian companies and scientists to participate indirectly in 
all ESA procurements and activities. In practice it means that Estonian companies and 
research institutions will be eligible to get R&D funding from ESA but will also be 
engaged in contracts which develop a new knowledge base for innovation and business 
growth – a new industry will emerge in Estonia. It is crucial that the Estonian Government 
increases funding for space programmes in collaboration with ESA. 
 
Estonia should not fund launchers to any level, nor participate in human spaceflight 
programmes. Estonia should focus systematically on three areas of research, development 
and innovation in space: 

� Earth Observation 
� Satellite Communication, Navigation & Positioning 
� Space Science & Exploration 

 
In Estonia, space research and technology development should be concentrated into five 
domains of the Estonian public sector:  

� Agriculture & Forestry; 
� Safety & Security24;  
� Transport;  
� Tourism & Recreation;  
� Health & Environment.  

 
Estonia should take a strongly user-driven approach to developing space applications. 
Estonian space activities should be closely linked to many Estonian governmental policies, 
but particularly to the Research and Development and Innovation Strategy 2007 – 2013.  
Membership in ESA and development of space-related services is about founding our 
future as a high technology economy. 
 
This report is a first discussion on space policy in Estonia – it is a green paper. More 
consultation and public discussion is needed. In order to participate in space activities, 
Estonia may also have to sign a number of international treaties related to International Space 
Law.  
 

                                                 
24 Including emergency response 
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Appendix 1 Space Competitiveness Index Country Comparison25  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix 2 Space Competitiveness Index: Total Aggregate Sectors26 

                                                 
25 Futron 2008 
26 Futron 2008 
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Appendix 3 Share of Satellites Manufactured by Country, 1998 – 200727  

                                                 
27 Futron 2008 
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Appendix 4 Global Space Activity28 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix 5 Space Foundation Index Performance vs. Other Markets29 
 

                                                 
28 Space Foundation, 2007 
29 Space Foundation, 2008 
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Appendix 6 Overall Value-added Chain for EO Products and Services30 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix 7 European Satellite EO Products and Services Turnover 
(MEUR)31 
 

                                                 
30 Aerospatiale/Euroconsult 
31 ISU-MSS 2006 
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Appendix 8 Satellite Services & Remote Sensing 
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Appendix 9 Ongoing Space Research Projects in Estonia 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix 10 Usage of Earth Observation Data by Estonian Institutions 
 
 
 
 

Project name Funding period Institute Research type Researcher
Dark energy, dark matter and formation of structure 
in the Universe  SF0060067s08  2008-2013 Tartu Observatory basic research Enn Saar
Precision cosmology of the large-scale structure  
ETF6104    2005-2008 Tartu Observatory basic research Enn Saar
Luminous highly evolved stars in the framework of 
Gaia  ETF6810  2006-2009 Tartu Observatory basic research Indrek Kolka
Observational and theoretical investigation of stars 
and their envelopes during advanced evolutionary 
phases  SF0060030s08    2008-2013 Tartu Observatory basic research Tõnu Kipper
The evolution of galaxies and dark energy in the 
expanding Universe  ETF7146  2007-2010 Tartu Observatory basic research Mirt Gramann
Evolution of Disk Galaxies at Cosmologic 
Timescales  ETF7115  2007-2010 Tartu Observatory basic research Antti Tamm
Evolution of galaxies in groups  ETF6106  2005-2008 Tartu Observatory basic research Jaan Vennik

Structure and spectra of stellar atmospheres and 
stellar winds; physical processes in them, ETF6105 2005-2008 Tartu Observatory basic research Arved Sapar
Theoretical and cosmological aspects of generalised 
gravity  JD131  2008-2011 Tartu University basic research Margus Saal
Modifications to Einstein's gravity: theoretical and 
cosmological aspects  ETF7185  2007-2010 Tartu University basic research Piret Kuusk
Theory of condensed matter and fundamental fields  
SF0180013s07  2007-2012 Tartu University basic research Vladimir Hižnjakov

Institution Name Application 
Type Satellite Name Objectives www Remarks

The Estonian 
Environment 
Information Centre 
(Ministry of 
Environment)

EO, aerophotos
Landsat, 

MERIS,MODIS, 
SPOT

Use in state Monitoring 
programmes: Baltic Sea, 

Forest, landcover, CORINE 
database

http://www.envir.ee/   
http://www.keskkonn

ainfo.ee/

satellite images available though various 
sources- some are directly bought, via 

collaboration,  research projects  

Estonian 
Meteorological and 
Hydrological Institute 
(Ministry of 
Environment) 

EO EUMETSAT 
satellites

weater forcast www.emhi.ee user of results - no processing by own 

Estonian Land Board 
(Ministry of 
Environment)

EO, 
aerophotos, 
lidarsystem

IKONOS, Quickbird mapping, data for digital 
elevation model www.maaamet.ee

since 2007 has own capacity and 
personnel for photos and lidar, satellites 

used only for specific needs (near 
Russian border)

Estonian Agricultural 
registers and 
information board 
(Ministry of 
Agriculture)

EO, aerophotos SPOT, Quickbird 

 Annual controls of area 
based subsidies for 

controlling the crops and the 
area of land parcels

http://web.pria.ee/riikli
kud_toetused/uhtne_

pindalatoetus,/
satellite images from EC 

Border Control 
(Estonian Ministry of 
the Interior)

EO, positioning radar and lidar data oil pollution www.pv.ee

data via EMSA, Finnish colleguas, need 
for more images, better database of 

ships, development, own lidar system 
not used very well 
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Appendix 11 GMES Related Research in Estonia  
 
 Project name Funding period Institute Application type Researcher
Applicability of hyperspectral and multiangular remotely sensed data 
for estimating forest structure  ETF6812  2006-2009 Tartu Observatory landcover RS Matti Mõttus
Modeling Radiative Transfer in Vegetation: Enhancement and 
Validation of the Adding Method  JD107  2008-2009 Tartu Observatory landcover RS Abdelaziz Kallel  
Remote sensing of optically complex natural environments  
SF0060115s08  2008-2013 Tartu Observatory landcover RS Andres Kuusk
Scattering and absorption of radiation energy in natural and cultivated 
vegetation canopies  ETF6100    2006-2009 Tartu Observatory landcover RS Andres Kuusk
Monitoring the productivity of Estonian forests by satellite remote 
sensing  ETF6815  2006-2009 Tartu Observatory landcover RS Tiit Nilson

Improving Satellite Remote Sensing Products for Large Lakes.  EMP1  2008-2010 Tartu Observatory water RS Anu Reinart
Development of the remote sensing methods for investigation of 
optically multicomponental waters in Estonia  ETF6814  2006-2009 Tartu Observatory water RS Anu Reinart
Optics and remote sensing of coastal and inland waters  
SF0712699s05  2005-2009 Tartu Univsersity water RS Tiit Kutser
Mapping of benthic algal cover in Estonian coastal waters by remote 
sensing  ETF6051    2006-2009 Tartu Univsersity water RS Tiit Kutser
Euroopa Liidu 6. raamprogrammi projekt “European Integrated project 
on Aerosol Cloud Climate and Air Quality interactions (EUCAARI)”.  
MFKKF07001R   2007-2010 Tartu Univsersity climate/aerosol Urmas Hõrrak
Generation of nanometer particles and formation of aerosol particle 
size distribution in weakly ionized atmospheric environment  
SF0180043s08   2008-2013 Tartu Univsersity climate/aerosol Urmas Hõrrak
Role of Ionization and Polluting Gases in the Generation of Clusters 
and Nanometer Particles in Atmospheric Air  ETF6223  2006-2009 Tartu Univsersity climate/aerosol Urmas Hõrrak
Ordovician and Silurian biodiversity in Baltica: evolution and impact of 
the changing environment  SF0140020s08  2008-2013 Tartu Univsersity climate Dimitri Kaljo
Development of methods for physical analysis of the column water 
vapor and aersol content for investigation of environmental situation in 
the Baltic Sea region. ETF7347  2008-2011 Tartu Univsersity atmosphere Hanno Ohvril
Buoyancy wave dynamics and wave drag in the stratified atmosphere 
with shear wind  ETF7478 2008-2011 Tartu Univsersity climate/weather Rein Rõõm
Development of the Numerical Weather Prediction Towards the 
Forecasting of Atmospheric Environment  SF0180038s08  2008-2013 Tartu Univsersity climate/weather Rein Rõõm
Interrelationships of climatic and biotic processes in the Baltic 
Ordovician and Silurian based on palaeontological and isotope data 
ETF6127 2005-2008 Tartu Univsersity climate Dimitri Kaljo
Past land-use and its impact on terrestrial and aquatic ecosystems  
ETF6995  2005-2008 Tartu Univsersity landuse Anneli Poska
Occurrence of extreme precipitation and drought in changing climatic 
conditions in Estonia: reasons of their formation, predictability, and 
their consequences on water regime of inland water bodies and on 
living nature  ETF7510  2008-2011 Tartu Univsersity climate  Jaak Jaagus
Space-time variability of personal activity spaces in Estonia: Study 
with mobile positioning data  ETF7562  2008-2011 Tartu Univsersity positioning Rein Ahas
Material cycling of landscapes in changing climate and land use 
conditions and ecotechnological control thereof  SF0180127s08  2008-2013 Tartu Univsersity land use/climate Ülo Mander
The impact of changes in land use and water regime on emission of 
methane and nitrous oxide from agricultural landscapes  ETF7527  2008-2011 Tartu Univsersity land use Ülo Mander
Effects of global change and human pressure on the development of 
accumulative shores in Estonia  ETF7564  2008-2011 Tartu Univsersity climate change Are Kont
Application of an operational oceanographic model system to study 
the Baltic Sea large- and mesoscale circulation patterns  ETF7328  2008-2011

Tallinn University of 
Technology  ocanography Jüri Elken

Baltic Sea water and matter exchange processes in conditions of 
changing external forcing  SF0140017s08 2008-2013

Tallinn University of 
Technology  ocanography Jüri Elken

European Coastal-shelf sea operational observing and forecasting 
system (ECOOP)  V351  2007-2009

Tallinn University of 
Technology  ocanography Inga Lips

Early detection and drift forecast of marine oil pollution  672F  2006-2008
Tallinn University of 

Technology  oceanography/RS
Urmas 

Raudsepp

Flood risk analysis for the Gulf of Finland and Saint Petersburg  V336  2006-2009
Tallinn University of 

Technology  
oceanography/modellin

g Tarmo Kõuts
Synoptic-scale variations of ice characteristics in the Gulf of Finland 
using remote sensing and numerical modelling  ETF7633  2007-2011

Tallinn University of 
Technology  ice cover/RS Liis Sipelgas

Site specific information based statistical dynamics methods for 
improvement of agricultural technologies and differetent traffic logistic 
functions concerning its soil-, landscape- and environment protection 
aspects  ETF6888 2006-2009

Estonian Research 
Institute of Agriculture land cover Edvin Nugis
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Appendix 12 Summery of Estonian Space Related Companies Audit 
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Figures about Estonian space related company audits, June 2008. Data is presented according to 
ESA technology classification. ESA technology auditing methodology was used. 
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Appendix 13 Overview of FP7 Space 
Supporting a European Space Programme focusing on applications such as GMES with 
benefits for citizens and for the competitiveness of the European space industry. This will 
contribute to the development of a European Space Policy, complementing efforts by Member 
States and by other key players, including the European Space Agency.  
 
In the last 40 years, Europe, nationally and through the ESA, has built up excellent 
technological competence. Sustaining a competitive industry (including manufacturers, 
service providers and operators) requires new research and technologies. Space applications 
bring important benefits to the citizens by virtue of technological spin-off effects and are 
indispensable in a high-tech society. 
 
The activities set out below aim at: the efficient exploitation of space assets (in coordination 
with in-situ assets, including airborne assets) for the implementation of applications, namely 
GMES (Global Monitoring for Environment and Security) and their contribution to law 
enforcement in Community policies; as well as space exploration, allowing international 
cooperation opportunities and dramatic technological breakthroughs as well as cost-effective 
missions; exploitation and exploration of space supported through enabling activities 
guaranteeing the strategic role of the European Union. These activities will be complemented 
by other actions included in the Competitiveness and Innovation Framework Programme and 
in the Education and Training Programme. The public policy benefits of the below activities 
will also be maximised, included additional support for new policy needs that may arise, for 
example: space based solutions in support of developing countries; and use of space-
observation tools and methods to support developments in Community policies. 
 
First time Space theme started together with FP7 at the end of 2006. The total indicative 
budget for the first call 2007 was 137.4 ME (2007 - 2013 total budget is nearly 1.400 ME), a 
total of 66 proposals were submitted. It included following thematic areas: 
Activity: 9.1 Space-based applications at the service of European Society  
Area 1: Pre-operational validation of GMES services and products  
Area 2: Integration of SatCom with GMES for prevention and management of emergencies 
Activity: 9.2. Strengthening the foundations of Space science and technology 
Area 1: Research to support space science and exploration 
Area 2: Research to support space technologies 
Area 3: Reducing the vulnerability of space assets 
Activity: 9.3 Cross-cutting activities 
Area 1: International cooperation 
Area 2: Cross-border cooperation and European Research Area Networks 
 
Estonia participated in two projects: 1. MyOcean (GMES Fast Track Services-Development 
of upgraded capabilities to existing FTS and related (pre)-operational services. 2. COSMOS 
(Cross-cutting Activities (NCP). According to future plans, there is foreseen at least one call 
in every year with increasing budget. The second Space call will be published in September 
2008 and next 2009 etc. FP7 is opened for all kind of participants, special attention is paid for 
SMEs. Because of the very big number of submission of proposals, there is foreseen, that the 
Space theme will be continued also after 2013 (FP8).  
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Appendix 14 Estonian Space Policy Dynamics 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix 15 Estonian Space Activities & Actors 

Estonian Space Policy Dynamics
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Appendix 16 Estonian Space Programme 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Awareness & 
Technology

Demonstration

Application
Feasibility

Applied
Research & 

Development
of Applications

Innovation & 
Business

Model
Development

GMES & Galileo Application and Business
Model Demonstration Financed under

Enterprise Estonia Innovation Awarness
Program

Basic Science
European Space Agency (ESA) Project 
Portfolio Financed under PECS Charter
2010 – 2014: Methodology Development

Phase; Application & Services
Development Phase

Private & Enterprise Estonia, Development
Fund Project Portfolio Financed under

Internationalisation Programs

Financed by Key Agencies under
Enterprise Estonia R&D Program

Awareness & 
Technology

Demonstration

Application
Feasibility

Applied
Research & 

Development
of Applications

Innovation & 
Business

Model
Development

GMES & Galileo Application and Business
Model Demonstration Financed under

Enterprise Estonia Innovation Awarness
Program

Basic Science
European Space Agency (ESA) Project 
Portfolio Financed under PECS Charter
2010 – 2014: Methodology Development

Phase; Application & Services
Development Phase

Private & Enterprise Estonia, Development
Fund Project Portfolio Financed under

Internationalisation Programs

Financed by Key Agencies under
Enterprise Estonia R&D Program



 

 79 

Appendix 17 Space Activities in Selected Countries32 

                                                 
32 The Space Economy at a Galance, OECD 2007 
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Appendix 18 PECS & Space Policy Benchmark 
 
The appendix is about space policy benchmark and gives an overview of the space-related 
activities in Czech Republic, Hungary, Romania and Poland, the members of the Plan for 
European Cooperating States (PECS). 
 
Table 1. Summary of the PECS activities and participation. 
 
PECS activity Romania Czech Republic Hungary Poland 
PECS Charter 2006 2004 2003 2008 
Number of projects 9 22 37  
����������������� 86 % 44 % 48 %  

��	�
��� ���
�������� - 34 % 7 %  

�������������������� - 15 % 8 %  

��� ���������� - 6 % -  

������������ ���
������������� 14 % 1 % 37 %  

����������	
��	����������
 2 10   

��������
��  5   

�������
���������������� 2 5 25  

��	��
  3.4 M�   

���	��� 1.1 M� 1.3 M� 1.1 M� 1 M� 

�� ���
��  2.1 M�   

 

1. Romania 
� PECS charter has been signed on February 17, 2006. 
� The budget for space activities is approximately 1 M�. 

Institutional framework 
ROSA (Romanian Space Agency) is an independent public institution under the Ministry of 
Education and Research (http://portal.rosa.ro). 
 
ROSA is the national representative in 

� communications with European Space Agency (ESA) 
� Committee on Space Research (COSPAR)  
� bilateral agreements 
� the United Nations Committee on the Peaceful Use of Outer Space (COPUOS). 
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Defined priorities 
The following fields of priorities have been set for the Romanian National Space Programme, 
coordinated by ROSA: 

� Participation to international space missions  
� Studies in space policy, management and infrastructure  
� Research and development of theoretical, experimental and computational models for 

phenomena specific for the Earth environment, the Solar system, the Universe and the 
interactions between them using the experimental and observational data from space 
missions  

� Microgravity research and life sciences in space  
� Earth observation, global positioning and navigation, space communications applied 

to telemedicine, precision farming, disaster monitoring, global information systems  
� Small satellite with scientific and operational purposes  
� Onboard and ground sensors, systems, equipment for space and aeronautics  
� Advanced methods for simulation, control, command, design for space, aerospace and 

aeronautics vehicles  
� Unmanned airspace vehicles  
� Onboard technologies, systems, equipment  
� Technology transfer and spin-off for space and aeronautics  
� Specific activities due to the government agreements with ESA, NASA and other 

intergovernmental and international agreements 
�

Approved PECS projects 
There are 9 projects approved for financing as of January 2007. All projects have been 
contracted to one of two scientific institutes, Institute for Space Sciences and Astronomical 
Institute of the Romanian Academy of Sciences. 
 
1. PLANCK – Low Frequency Instrument (LFI) data exploitation  
Contractor: Institute for Space Sciences, Bucharest  
 
The objectives of this project are part of the scientific programme of the Planck Low Frequency 
Instrument (LFI) and they will be achieved through the following actions:  

� Software development and implementation at Level S and Level 4 of the Planck-
LFI Data Processing Centre (DPC).  

� In-flight data analysis: statistical and consistence checks.  
� Scientific interpretation of the Planck-LFI measurements.  
� Study of the complementarities between Planck scientific results and other 

cosmological and astrophysical information.  
This project will be carried out in close cooperation with the PI of the Planck – LFI instrument 
(INAF/IASF Bologna, Dr. N. Mandolesi).  
 
2. CLUSTER II and VENUS EXPRESS – Kinetic investigation of the Earth and Venus 
plasma layers (KEV2)  
Contractor: Institute for Space Sciences, Bucharest  
This project is aiming at contributing to the development of Romanian knowledge in the field of 
planetary magnetospheres and ionospheres and their interaction with the solar wind. It will be 
focusing on the study of fundamental dynamics of space plasmas at the interface between 
different plasma regimes and will benefit from the Romanian expertise gained in the field of 
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kinetic modelling and advanced methods of experimental data analysis acquired within the Cluster 
project. Furthermore this project will enable a comparative study of boundary layers formed in 
two different plasma environments: the Earth’s magnetosphere confined by the strong 
geomagnetic field and the ionosphere of Venus depleted of its own magnetic field. Both plasma 
systems interact with the solar wind whose density and velocity significantly vary with radial 
distance from the sun.  
The Institute for Space Sciences in Bucharest will be responsible for this project in cooperation 
with the Belgian Institute for Space Aeronomy (IASB) in Brussels and with Max-Planck Institute 
for Extraterrestrial Physics (MPE) in Garching.  
 
3. CLUSTER II – Energy conversion and transfer in the solar wind magnetosphere / 
ionosphere system (ECSTRA)  
Contractor: Institute for Space Sciences, Bucharest  
This project will investigate the sequence of conversion and transfer steps that lead the energy 
from its source in the solar wind to the sink in the ionosphere. Particular attention will be given to 
the relationship between processes in the magnetospheric boundary layers (like the plasma sheet 
boundary layer or the layers close to the magnetopause) and energy dissipation in the auroral 
ionosphere. The local processes leading to energy conversion will be examined by 2 using tools 
specifically designed to take full advantage of the multipoint measurements capabilities of the 
Cluster mission. In order to explore the large scale energy transfer within the magnetosphere, 
additional data from low altitude satellites like Fast Auroral Snapshot Explorer (FAST), as well as 
ground observatories will be used. Key solar wind and geophysical parameters publicly available 
(e.g. solar wind Advanced Composition Explorer (ACE) data, Kp, Dst and AE indices) will allow 
the examination of the global context.  
ECSTRA will be implemented by the Space Plasma and Magnetometry Group (SPMG) of the 
Institute for Space Sciences in Bucharest, in close cooperation with Max-Planck Institute for 
Extraterrestrial Physics (MPE) in Garching (Dr. G. Paschmann) and the Centre d’Etudes Spatiales 
des Rayonnements in Toulouse (Prof. H. Rème).  
 
4. PLANCK, CLUSTER II and VENUS EXPRESS – Romanian GRID middelware 
repository for Space Science Applications (RoSpaceGRID)  
Contractor: Institutes for Space Sciences, Bucharest  
The RoSpaceGRID framework is an implementation of GRID which consists of clusters, labs 
with distributed computing resources all around the world, where computer activities can be 
submitted for scheduled execution. The RoSpaceGRID is deployed in Institute for Space Science 
(ISS) for PLANCK, CLUSTER II and VENUS EXPRESS space missions.  
 
This project will be established for the benefit and in cooperation with the scientific community of 
the three missions mentioned above.  
 
5. COROT – Romanian participation in the COROT mission  
Contractor: Astronomical Institute of the Romanian Academy of Sciences, Bucharest  
This project is aiming at:  

� Up-grade of the OSCROM (computational model of a star) pulsational model to 
take into account active convection and differential rotation.  

� Theoretical calculations for a grid of stellar pulsations using OSCROM model.  
� Based on these grids, theoretical calculations of stellar inverse data 

(INVERTROM asteroseismological data) for the observed pulsating stars in the 
COROT programme  

� Parameters determination for eclipsing binaries observed in the COROT 
programme.  
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� For the astrometric positioning of the spacecraft, determination and amelioration 
of the local system of reference in the observing zones.  

The Astronomical Institute of Romanian Academy will be in charge of this project in close 
cooperation with CNES COROT team. 
 
6. SOHO / ULYSSES – Romanian contribution to the Sun-Heliosphere Studies  
Contractor: Astronomical Institute of the Romanian Academy of Sciences, Bucharest  
The objectives of this project are twofold:  
1. Study of configurations observed in the solar atmosphere susceptible to give CME’s and other 
instabilities. The relationship between filament eruption and CME is a theme which complements 
nicely the ESA space studies on the sun. The Coronal Mass Ejections (CME’s) are important 
features of the solar activity with a direct impact to the Space Weather and Earth. The sources of 
CME’s are in some of the solar active phenomena (flares, prominences, streamers). The majority 
of CME’s are linked to prominences/filaments “disparitions brusques”. This study is aiming at 
gaining an understanding of the source regions from which the CME’s occur. A statistical analysis 
about their respective location, their number, the mass of prominences according the EIT 
dimming volumes. This investigation will use SOHO-EIT observations of EUV dimmings and 
EIT waves and SOHO-LASCO white light observations of CME’s. This task will be performed in 
collaboration with the Observatoire de Paris-Meudon (Dr. Brigitte Schmieder).  
2. Heliospheric studies using Ulysses data . Interplanetary magnetic field in 3D. Connections with 
CMEs. This project covers the follow up of a CME from an active region to interplanetary space.  
 
7. GAIA – Improving relative positions of reference stars around ICRF radio-sources  
Contractor: Astronomical Institute of the Romanian Academy of Sciences, Bucharest  
This contribution consists in the improvement of the relative positions of reference stars around 
ICRF radio-sources. The main tasks can be describes as follows:  

� Determination and amelioration of the local system of reference in the observing 
zones.  

� Obtaining a dynamic reference system for NEO’s, referred to the ICRF sources.  
The work is based on agreements with Bulgarian National Observatory and CNRS (France). In 
the near future, the Instituo Astronomico e Geofisico da Universidade de Sao Paulo (IAG/ISP) 
will team up.  
8. HERSCHEL / ASTRO-F – Modeling photoconductor detectors developed for ESA Space 
Science Missions in the far-infrared regime  
Contractor: Institute for Space Sciences, Bucharest  
The overall objectives of this project are the following:  

� Characterisation of photoconductor detectors developed for ESA Space Science 
Mission in the far-infrared regime.  

� Development of a general model to quantify the transient response behaviour and 
the response to cosmic rays hits of these detectors.  

� Development of algorithms which employ this model to correct science data for 
these artefacts.  

The work will require the execution of the different work packages for each of the missions 
ASTRO-F and HERSCHEL. The project proposed will belong to ESA Research and Scientific 
Support Department, Astrophysics Mission, ASTRO-F and HERSHEL. All work is to be done at 
the Astronomical Institute of the Romanian Academy (AIRA), where the Principal Investigator 
(PI) is a research associate. The PI also requests the services of an independent development 
manager located at the Max-Planck Institut für Kernphysik in Heildelberg.  
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9. Experiment in the SURE project: Growth and survival of coloured fungi in space – CFS  
Contractor: Institute for Space Sciences, Bucharest  
These two Romanian experiments have been selected by the SURE Selection Boards for 
implementation in the SURE project (Part B being on hold). Latest status report on the SURE 
project is provided to HME-SBD at its meeting on 30-31 October 2006. The access to the ISS will 
be funded by EC (in the frame of SURE), the experiment development will funded by Romania 
(in the frame of PECS).  
This project aims to assess the effects of both microgravity and gamma radiation conditions on the 
survival of a number of different fungal species. It will provide insights into the effects of space 
travel on the survival of these spores and help determine the potential model to be used during 
transportation from Earth to space and potentially to planetary systems. The project has two main 
components, one involving the culturing of fungal species on agar surfaces inside the ISS (Part A 
of the project) and a second component involving the exposition of fungal spores to the space 
environment including vacuum, cosmic radiation and solar ultraviolet, with connection to 
planetary protection (Part B of the project).  

 

2. Czech Republic 
� PECS charter has been signed on November 24, 2004. 
� The total budget for space activities is approximately 3,41 M� (0.01 % nat. budget) 

including PECS 1,3 M�, EUMESAT 0,7 M� and others 1,4 M� 

Institutional framework 
The Ministry of Education, Youth and Sports is responsible for the implementation of all 
space-related agreements the Czech Republic has signed, such as the one with the ESA. To 
assist to the ministry the non-profit association Czech Space Office maintains direct 
communication with space-related experts and institutions inside the country and at the same 
time develops relationships and programmes supporting international cooperation. 
(http://www.czechspace.cz). 
 
The main activities of the Czech Space Office are: 

� information and advisory centre on the space activities including international 
cooperation, 

� contact point for communication with ESA, 
� national contact point for Galileo, 
� Czech Republic representation in the International Astronautical Federation 

(IAF), 
� providing input information for the Czech professional institutions and experts 

as well as for foreign organisations interested in space activities in the Czech 
Republic, 

� supporting development of the space science, 
� facilitation of the space industry development and implementation of space 

applications, 
� education and student activities. 
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Defined priorities 
The following strengths have been identified during the ESA industrial audit:  

� software  
� materials 
� optics 
� value-added services 
� A high competitiveness level, due to a high quality/cost ratio 

 
The identified technological and scientific capabilities: 

� SW for control centres, telecommanding 
� Development of high performance computing 
� clusters 
� Data processing, 3D visualisation & simulation 
� Functional models/prototypes production 
� Telemetry & data receiving station 
� Precise mechanical design and manufacturing 
� Electronics system production in clean environment 
� Development of scientific payloads 
� Precise crystal, laser and X-ray optics 
� lenses, mirrors, filters 
� Thermodynamical simulations of fluids 
� Microwave & laser technology in chemistry 
� Aerosol processes and analysis 

 

Approved PECS projects 
The 22 PECS projects running are related to the following ESA missions: 
 
Science and research  

- CLUSTER II - Institute of Atmospheric Physics ASCR  
- INTEGRAL - Astronomical Institute ASCR  
- SOHO - Astronomical Institute ASCR  
- WAVES - Institute of Atmospheric Physics ASCR  
- PROBA-2-TPMU - Institute of Atmospheric Physics ASCR  
- PROBA-2-DSLP - Institute of Atmospheric Physics ASCR  
- Bepi Colombo - Faculty of Mathematics and Physics CU  
- X-ray Observation XMM - Astronomical Institute ASCR  
- DOBIES - Nuclear Physics Institute ASCR  
- GAIA - Astronomical Institute ASCR  
- GOCE - Astronomical Institute ASCR  

 
Earth Observation  

- Sentinel 2: SPECTRA - Institute of Systems Biology and Ecology ASCR  
- GSE Terrafirma – The Institute of Rock Structure and Mechanics ASCR  
- GSE Land - Gisat s.r.o.  
- RESPOND – Gisat s.r.o.  
- IIM-TS – Iguassu Software Systems, a.s.  
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- SWARM – Aeronautical Research and Test Institute  
 
Technology and Industry  

- SCOS 2000 Monitoring – ANF Data, a.s.  
- X-Ray Optics – Reflex s.r.o.  
- DTL/DML – ANF Data, a.s.  

 
Telecommunications and Navigation  

- EGNOS EduTools - PI - Iguassu Software Systems, a.s. 
 
 
 
 
 
 
 
 
 
 

 

3. Hungary 
� PECS charter has been signed on November 5, 2003. 
� The budget for space activities is approximately 1.1 M�. 

Institutional framework 
The Hungarian Space Office (HSO) manages, co-ordinates and represents the Hungarian 
space activities (http://www.hso.hu�. It is part of the Ministry of Environment and Water. The 
advisory body of the HSO is the Scientific Council on Space Research (SCSR). The SCSR 
provides the scientific background of all Hungarian space activities. 

Approved PECS projects 
The research and application activities have been carried out in about 25 scientific institutes 
and university departments. For the PECS agreement Hungary proposed 47 projects. Of these, 
19 projects were already approved as primarily continuations of PRODEX activities and 
another 11 projects were in the pipeline for immediate evaluation. 
 
Participation in ESA programmes: 

� Rosetta (a control and data management system for Rosetta and a power supply unit 
for the Rosetta Lander) 

� Mars Express 
� International Space Station (ISS); research in material sciences, biology and space 

radiation.  
� Development of optical miniature instrumentation for the PROBA-2 mission.  
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4. Poland 
� PECS charter has been signed on April 28, 2008. 
� The budget for space activities is approximately 1.1 M�. 

Institutional framework 
Space Research Centre of the Polish Academy of Sciences (SRC) 
(http://www.kosmos.gov.pl). The SRC carries out 

� pure and applied studies based on space experiments in the field of space physics and 
Solar System research, 

� physical and geodesic studies of planets and the Earth.  
� fully devoted to space research and its applications in geosciences and technology. 
� modelling of radiation transfer in an aerosol-loaded atmosphere,  
� monitoring of Earth subsistence by GPS techniques,  
� observation of Baltic sea level. 
� development and manufacturing of space-qualified hardware.  
� education and promotion of the space science. 

Defined priorities 
Fields of potential cooperation with ESA: 

� space and ground based instrumentation for Earth Observations  
� radiation transfer codes for aerosol scattering in the atmosphere  
� retrieval of atmospheric parameters from satellite and Earth-based data methods  
� in-situ measurements of soil thermal properties  
� analyses of soil pollution from satellite images  
� water resources management based on satellite data  
� application of GPS in the determination in surface level changes 
� modelling of the interaction of EM radiation with vegetation 

Participation in ESA projects 
Polish institutions have participated as Co-investigators in the following ESA Science 
projects:  

� Ulysses;  
� ISO (archive data);  
� SOHO;  
� XMM (observing time);  
� Cluster;  
� Double Star;  
� Huygens;  
� Mars Express;  
� Herschel (hardware for the HIFI instrument);  
� Planck;  
� XEUS;  
� Integral;  
� Rosetta and BepiColombo.  
� ExoMars rover instruments.  
� utilisation of Envisat data. 
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Appendix 19 Innovation Cases in Space Related Global 3D Mapping  

There are two major 3D mapping applications 
available in the world: Google Earth and 
Microsoft Virtual Earth. There are also some 
smaller and very interesting companies which 
do not have mature applications yet, but they 
may have even better once in the future. 

The base map for both the applications is 
satellite image and for 3D they have software what anyone can use to create, modify and 
share 3D models. But from that point they have different approach about how to get more and 
better 3D images. 
 
Microsoft Virtual Earth was able to create the lifelike cities with technology and expertise it 
acquired with the purchase of Vexcel, a provider of photogrammetry, imagery and remote-
sensing technology. They fly the Vexcel aerial camera over the cities and collect all this 
imagery and create an engineering production pipeline that is highly automated instead of 
creating each building by hand. They are using aircrafts and new 216 Mega-Pixels 
UltraCamX cameras. Result is bird's-eye view. Watch the movie 
http://www.intelligentmedia.com/stream/57f5ac6b-b85f-4b30-a9f0-6421d04578e4.html. 
 
Microsoft Virtual Earth plans to cover 900 European cities by the end of the 2008. Closest 
one what already is available is Helsinki. They plan to do Tallinn and Tartu as well. But there 
are problems to - bird's-eye view is not giving a real street feeling which is important for 
many businesses. 
 
The new Google way to get 3D images is to use Sick (one of the world’s leading producers of 
sensors and sensor solutions for industrial applications) laser scanning equipment in Google 
Street View cars, which sends a laser beam back and forth to gauge distances to nearby 
objects. Laser scanners can produce a 3D model detailed map onto which imagery can be 
overlaid. The result is “real street” feeling what is good but it is much more expensive and its 
takes much more time to get those images with cars. Google Earth first street view results will 
be online in the beginning of 2009. Google earth has been downloaded over 350 million times 
by people from around the world (13 languages).  Which are “activations" and mean unique 
installs. So the downloads may be a much larger number over the last 2.5 years. They have 
more than a third of the world's land surface in high resolution imagery and half of the world's 
population in high res(February 2008). Google also claims that over 50,000 developers 
around the world are using the Google Earth API. 
 
There are some information that Nokia (largest mobile manufacturer) is planning to make its 
own application. Nokia recently announced an alpha version of their Maps on Ovi. Nokia 
maps are already competitor to Google maps and some say that Nokia's future-to-be product 
will be very fast because they are going to use vector-based maps��
 
Also it has been areas of interest what NRSA (National Remote Sensing Agency) will plan to 
do in 3D mapping business as they promised to compete against the Google. 
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DEVELOPMENT OF BUSINESS MODELS 
 
Microsoft & Virtual Earth: 
A number of licensing and pricing options are available to accommodate any business 
requirements and the type of solution they are creating. For an overview of how licensing and 
pricing works is presented in table below. 
 

Standard All platform functionality other than Driving 
Directions (API: Route)  

Platform Access 
License  

Advanced As with the Standard license, plus the inclusion 
of Driving Directions  

Per 
Transaction 
Pricing  

For all applications with an unknown number of 
users—such as an online store locator that is 
deployed on a customer-facing Web site. Pricing 
tiers are segmented by transaction volume. 

Platform Usage 
Fee  

Other 
Pricing 
Models  

Pricing models can be tailored to a specific 
situation depending on customer need. For 
example, when the number of users is known—
such as in a call centre application—per user 
pricing can be used. 

Support Microsoft will provide support services to its customers upon 
signing a contract for the MapPoint Web Service or Virtual 
Earth. However, customers can choose additional Support 
Services.  

Microsoft is enabling access to a broad set of Windows Live Platform services with a single, 
easy-to-understand pricing model based on the number of unique users (UUs) accessing your 
site or Web application. These terms are intended to remove costs associated with many Web 
applications and provide predictable costs for larger Web applications. There are some 
exceptions to the UU-based model: (1) Search: free up to 750,000 search queries/month, (2) 
Virtual Earth: free up to 3 million map tiles/month; and (3) Silverlighttm Streaming: free up to 
4GB storage and unlimited outbound streaming, and no limit on the number of users that can 
view those streams. Beyond these limits websites and users will be required to conclude 
commercial arrangements for these services with Microsoft.  

The services included in this TOU are: Contacts, Photos, and Silverlight Streaming, Search, 
Virtual Earth, and Windows Live ID.  

The pricing structure for the services announced at MIX07 is as follows:  

� Services exposed through controls have no user limits or fees.  
� Sites or Web applications with fewer than one million UUs pay no fees. See above for 

limits on search, Virtual Earth, and the free Silverlight Streaming service.  
� Once the service emerges from beta, sites or Web applications with more than one 

million UUs will be charged USD $0.25 per UU per year for the covered services or 
will engage in ad revenue sharing with MSFT. Given that the service is currently in 
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beta, we will not be charging websites today nor do we anticipate large commercial 
sites building on these services in the near term.  

� For Search and Virtual Earth, sites using more than the limits on free services noted 
above will need to conclude commercial agreements with Microsoft outside of the 
$0.25 per UU/year noted above.  

� The one million UU threshold will be measured as a quarterly average, to smooth out 
usage spikes that sites may experience  

Microsoft Virtual Earth offers innovative solutions within nearly every industry. 
 
Here are a few ways the Virtual Earth platform can help real estate companies: 

� Create a customised Web site that allows customers to search for properties using 
specific criteria, including neighbourhood attributes such as schools, parks, churches, 
restaurants, and other amenities. 

� Layer data within the Virtual Earth environment to include unique selling points such 
as traffic information and parking availability around specific properties. 

� Overlay site plots with construction plans using MapCruncher to give a realistic view 
of what a neighbourhood will look like when construction is done. 

� Help agents provide the relevant decision-making information their customers need. 
Create experiences that link to 3rd party data sets including photos submitted by 
agents, GeoRSS feeds, zoning or other public records 

� Use the platform internally to focus marketing efforts by plotting important 
information such as key customer concentration and demographic areas on Virtual 
Earth maps. 

 
Here are a few ways how retail firm can use the features and functionality of the Virtual 
Earth platform: 

� Provide customers with clear concise access to locations, driving directions, and other 
peripheral information 

� Highlight sales, special events, and unique departments by location. Then provide an 
overlay that maps out different departments within stores and helps customers 
determine the best entrance to use based on product and brand placement 

� Describe location, inventory, and service availability using uniquely branded pushpins 
and information boxes 

� Help customers find what they are looking for with customisations such as store floor 
plans 

 
 
Here are a few ways your manufacturing company can use the features and functionality of 
the Virtual Earth platform: 

� Develop applications that help your organisation track assets, monitor operations, and 
analyse reports through an intuitive and visually compelling interface 

� Manage your fleet logistics using GeoRSS feeds, and then use that same information 
to offer customers visual status reports of their shipments, allowing them to see the 
location of their order 

� Create data visualisations for your inventory supply, stock information, and 
geographic location using Virtual Earth reporting layers 
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Here are a few ways your utility company can use the features and functionality of the 
Virtual Earth platform: 

� Improve communication with customers by mapping affected areas during periods of 
downtime and use colour coding or overlays to indicate status, coverage areas, or 
other information 

� Allow customers to track work progress, view plans for future work, and determine 
alternate travel routes to avoid delays 

� Track and forecast infrastructure needs and risks and manage customer needs through 
visualisations of planned improvements and potential problem areas 

 
Hospitality and Travel: Help customers find your business locations, formulate efficient 
multipoint driving directions, explore local features and offerings, and make reservations at 
the same time 
 
Retail: Create a unique Web site that helps customers to not only visualise store locations but 
also find the visually driven information that best meets their expectations. 
 
Financial Services: Help your organisation improve core operations, increase visibility into 
customer needs, and deliver a differentiated customer experience. 
 
Oil and Gas: Create visualisations to help your company track its supply chain, plan the 
deployment of mobile assets, and manage the exploration of new geographic areas. 
 
Media and Entertainment: Connect end users by visualising event, destination, and 
breaking news information that can help your company increase customer engagement and 
find new revenue streams. 
 
Success Cases using Virtual Earth Applications 
Coldwell Banker Commercial is using the dynamic and detailed Bird's Eye view and three-
dimensional viewing options of Virtual Earth, along with superior quality aerial images.  
Watch the video: http://download.microsoft.com/download/d/b/7/db7cdfe7-7671-464f-99a5-
1fd2dc15d541/32917_CB_VE-1.wmv 
 
The City of Miami chose Microsoft Virtual Earth mapping software to develop online 
applications that provide enhanced public safety response, urban planning, and tourism 
services. Watch the video: http://download.microsoft.com/download/d/b/7/db7cdfe7-7671-
464f-99a5-1fd2dc15d541/Virtual_Earth_Miami_1Mb.wmv 
 
VISA is connecting customers with services more effectively using Virtual Earth ATM 
locator. 
 
The Harley-Davidson “Great Roads Explorer” uses Virtual Earth to showcase dealerships 
and hotel partners, and to bring customers together within the context of great American 
motorcycle journeys. 
 
BP - After Hurricane Katrina, BP developed a Hurricane Management System that combines 
Virtual Earth’s 3D satellite imagery, mapping software, and real-time weather data to help 
stakeholders visualise company assets. Watch the video: 
http://www.microsoft.com/casestudies/resources/Files/201427/BP_OG_Ver_040407_2Mbps_
FINAL.wvx 
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Hotel.de - Virtual Earth allows hotel.de to improve the way they interact with their 
customers. Using Virtual Earth, customers can see a range of realistic location information 
before making a decision about the perfect place to stay 
 
 
Google Earth Business Model Description 
 
The Google Earth Enterprise Solution 

� Google Earth Fusion to store, style, and organise data into a seamless viewable globe 
or 2D browsable map  

� Google Earth Server to host and stream data to end user software  
� Google Earth Enterprise Client or Browser-based 2D Maps view for viewing, printing, 

searching and data authoring  

Enterprise challenge 
� Massive investment in Geospatial data acquisition and storage that only a few 

technical people can use  
� Making the large datasets available to end users in a simple, fast solution. 
� Organise and distribute corporate geographic data  

 
The solution 
Google Earth's technology adds value to your organisation's current geospatial, GIS and LBS 
investments with rich styling, attribute search, multiple hosting options and the easy to use 
Google Earth Client and Google Maps interface. The Google Earth Enterprise solution 
integrates and operates with your geospatial, GIS and LBS environments, and completes the 
life cycle of your operations by distributing this data to your users in a fast, easy to use 
system. We offer Google Earth Enterprise Pro, a full enterprise solution for authoring and 
serving stand-alone earth databases that includes imagery, terrain, vector and KML data. We 
also offer Google Earth Enterprise LT, a Vector and KML based solution that enables rich 
styling and serving of data to be served on top of Google Earth's public database.  
 
 
User benefits 

� Fast - Google Earth uses sophisticated streaming technology to get rich geo-data to 
your users with amazing speed and with full context  

� Complete - the Google Earth Enterprise system can host massive databases containing 
various geographic data. Create a 3D globe or 2D map for all of your geospatial data. 
Create custom search tabs to explore geographic attributes, or databases.  

� Flexible - Google Earth Enterprise works with a variety of traditional GIS system and 
data. Google Earth can be used to publish data stored in these systems throughout your 
organisation or to the public. Google Earth Enterprise also allows you to serve 
multiple globes and 2D maps to end users allowing you to group your data on various 
interests.  
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Technology benefits 

� Massively scalable - hundreds of daily users can be supported from a single server, 
thousands from a small cluster  

� Unparalleled speed - patent-pending 3D technology provides fluid game-like access to 
remotely hosted multi-terabyte databases  

� Compatible with legacy GIS - incorporate data in dozens of industry standard raster 
and vector GIS file formats  

Key features 

� Massively scalable architecture publishes terabytes of geo-data to many users from a 
server cluster  

� 3D view provides a complete picture of the area of interest by fusing imagery, 
elevation data, points, lines polygons, 3D models, and dynamic KML  

� Browser-based 2D Maps view gives your users a Google Maps like view of your 
imagery and vector data, inside your network  

� Fluid and responsive interaction streaming technology enables easy exploration of 
massive datasets via the Google Earth Client or browsable 2D maps  

� Search functions allow users to search geographic data attributes and databases  
� Collaboration and sharing are enabled through built in tools to email views, place 

marks and annotations using KML, a flexible XML format  

Users: 

� Commercial real estate developers including national brokerages and REITs 

Site analysis evaluate sites using the built in Google search for competitor locations and 
existing sites. Presentations take clients and colleagues on aerial tours of any property. 
Teamwork - Email an image or view, cut and paste images into PowerPoint. 

� Architecture and engineering companies 

Google Earth allows architecture, engineering, and construction (AEC) firms to gain a new 
perspective on their projects. From site location feasibility studies, to land use impact analysis 
AEC firms rely on a plethora of geospatial data in planning and marketing projects. 

� Insurance companies 

Google Earth helps underwriters reduce wasteful time in the field and accelerate the 
underwriting process. 

� Media 

Google Earth is the only solution that lets broadcasters and publishers zoom-in to any location 
on the earth in seconds, wherever and whenever a story is unfolding. 
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Earthmine Business Model 
Interesting new 3D mapping company is Berkeley-based Earthmine Inc. The company is 
focused on indexing reality, creating a robust geospatial data mine of our urban environments 
that is accessed from the human perspective, and an order of magnitude more detailed and 
accurate than anything before. Earthmine is creating a new kind of map, a pre-collected, 
geospatially accurate data set of the world that is accessed through an intuitive panoramic 
interface. They are also having Street View cars but using a stereo-vision based approach 
– not laser scanners like Google.  
 
Vehicles drive metropolitan areas with a calibrated camera array, collecting highly accurate 
and detailed data at the street level. This data is processed into a form that is deliverable over 
the internet as a subscription service to customer base. Watch the movie 
http://www.earthmine.com/technology/ 
 
The Earthmine Flash Viewer API is integrating real-world places and objects into the 
majority of online applications. For applications requiring programmatic access to imagery 
and 3D data, the Earthmine Direct Data API allows direct access to raw imagery and 3D data 
to allow users to build customised solutions around the Earthmine data platform. 
 
Company has exclusive agreement with the California Institute of Technology (Caltech, Jet 
Propulsion Laboratory) to license 3D data generation software and algorithms created by 
NASA's Jet Propulsion Laboratory (JPL) and utilised on the Mars Exploration Rover 
Missions. Earthmine recently unveiled its ground-breaking technology for collecting and 
delivering street-level three dimensional geospatial information for cities. The agreement with 
JPL and Caltech includes an exclusive and perpetual license for photogrammetric technology 
that allows for the creation of very dense and accurate 3D data from stereo panoramic 
imagery. 
 
Earthmine focus is on governments and enterprises that are specifically interested in city-level 
assets — city government departments, cities that have enterprise GIS initiatives, insurance 
companies, utility companies. 
 
 
More interesting 3D mapping companies: 

� Everyscape is a much simple product technically but it is quite a bit more useful in the 
near term. They turn regular 2D pictures into 3D images that look like they were taken 
with special cameras. Viewers can pan around a 3D area, and move from point to 
point. They may have a chance. www.everyscape.com 

 
� VisionMedia creates 3D, polygonal and textured, Skylines of urban cities like New 

York, Los Angeles, and Chicago. They have the largest collection of 3D skylines in 
the world, which they license to government agencies, broadcast television companies, 
architecture firms, and consumer web offerings. http://3dskylines.com/ 

 
� UpNext is a tiny 4-person startup developing extremely detailed 3D maps for the 

internet browser. UpNext gets its map data from Vision Media. It then takes local 
business information from Localeze, and drops it onto every building. 
http://upnext.com 
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Conclusions about Innovation in 3D Mapping  
It’s one of the most exciting times in the geospatial industry in many decades. Looks like that 
the biggest problem for all 3D mapping companies is how to get 3D images. Google Earth 
and Microsoft Virtual Earth have taken very different approach – first one has a street view 
and Microsoft have a Bird's Eye view technology. In the near term the Bird's Eye view is 
more competitive because the data collecting is cheaper and quicker. But real world feeling is 
till vague. Google have better search and information inside application and they have very 
good picture support from acquired Panoramio. They also plan to make Google Ocean (world 
below sea level). They are using Scripps Predicted Depth Map, amateur oceanographers and 
marine enthusiasts for that. 
 
The year 2009 will hopefully give answer a which one is better. Google Earth first street view 
results will be online in the beginning of 2009 and Microsoft Virtual Earth plans to cover 900 
European cities by the end of the 2008. 
 
Earthmine goal is to get to 50 major metropolitan areas for 2010. They have very good 
technology which can give 3D coordinate - latitude, longitude and elevation. Anyone can 
measure, model, and tag things. With the Google system, it’s more a geo reference that gives 
you a look at a place. Unlike the other two, Earthmine uses a stereoscopic system with wide 
angle lenses that allow them to capture fully spherical images of the surrounding 
environment. In 3D mapping business will be big market for companies who offers 
photogrammetry know how and cameras. 
 
First important moment for Estonia is when Microsoft Virtual Earth makes its bird's-eye view 
from Tallinn and Tartu. That makes possible for municipality to make “City of Miami like” 
platforms and off course. There is big business potential for different kind of companies. 
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Appendix 20 Space Policy Benchmark in Selected Countries 
The Appendix gives an overview on space activities in selected European countries. The table 
describes participation in international organisations and ESA programmes, legislation and 
institutional framework, and financing of the space-related activities. 
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1) F- France; D – Germany; UK – United Kingdom; IT – Italy; ES – Spain; SE- Sweden; NO 
– Norway; NL – Netherlands; CH – Switzerland; FIN   Finland; DK – Denmark; GR – 
Greece; HU – Hungary; IE – Ireland; PL- Poland; RO – Romania; CZ- Czech Republic; EST 
– Estonia. 
 
2) MS - Member State; CS – Cooperating State. 
 
3) European Organisation for the Exploitation of Meteorological Satellites. 
 
4) United Nations Committee on the Peaceful Uses of Outer Space. 
 
5) Treaty on Principles Governing the Activities of States in the Exploration and Use of Outer 
Space, including the Moon and Other Celestial Bodies. 
 
6) Agreement on the Rescue of Astronauts, the Return of Astronauts and the Return of 
Objects Launched into Outer Space. 
 
7) Convention on International Liability for Damage Caused by Space Objects. 
 
8) Convention on Registration of Objects Launched into Outer Space. 
 
9) Agreement Governing the Activities of States on the Moon and Other Celestial Bodies. 
 
10) Guidelines for Sensitive Missile-Relevant Transfers. 
 
11) Arrangement on Export Controls for Conventional Arms and Dual-Use Goods and 
Technologies. 
 
12) The cells are left empty if no information has been available during the preparation of the 
table.   
 
   


