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ABSTRACT

The development of the commercial satellite value chain
The satellite value chain has undergone profound mutations over the last decades with the growing commercialization and privatization of the satellite sector. Satellite communications is the most developed commercially generating over $100 million revenues worldwide essentially driven by broadcasting services. The value chain for Earth observation and navigation remain less developed but starts to generate significant commercial revenues. Overall, space-based infrastructures feed an ever growing base of downstream services serving different end users markets (media, governments, telcos, oil&gas, banking, forestry,  etc.) each having their own requirements and constraints of operations.   

The development of commercial satellite applications is driven by four major trends that ultimately impact all countries and all players in the value chain of satellite-based services:

· globalization of the customer base of satellite systems;

· economic growth in developing and developed countries;

· deregulation in services; and

· technological advances in ground and space systems.

As a result of the combination of these factors, the satellite television industry experienced formidable growth over the past 20 years, with more than 30,000 digital satellite television channels now available worldwide compared to fewer than 800 analog channels in 1991. Satellite TV continues to generate satellite bandwidth demand everywhere on the globe to broadcast 137 multi-channels pay-TV platforms in SDTH and HDTV formats. Similarly, digital audio broadcasting by satellite experienced the same success in North America with about 22 millions of subscribers 10 years after the service’s launch. In the U.S., the availability of more cost-effective multispot beam Ka-band satellites has permitted a market for consumer broadband access by satellite to take off. Viasat and HNS now have 1.4 million subscribers and four dedicated satellites with the recent launches of Viasat-1 and Jupiter-1.

Productivity and profitability
Technical advances have a fundamental impact on the satellite market because they allow new services to emerge and become economically viable. Direct-to-home television broadcasting in the early 1980s was considered doomed to fail, until satellites became larger and more powerful and ground receivers smaller and more sensitive. The same is now happening for broadband services with multispot beam satellites and more capable VSATs. In the Earth observation domain, the availability of higher resolution via electro-optical and radar satellite systems has allowed better integration of satellite imagery in geospatial information systems. 

The capabilities and productivity of satellite systems have continuously improved, thanks to extensive research and development funded by governments and manufacturers, larger economies of scale, and the standardization generated by growing demand. Because it has the intrinsic advantage of rapid and large coverage, satellite technology has always been at the forefront of new applications. Even when it loses market share against terrestrial solutions, satellite technology often succeeds to open new markets for new applications such as gap filler to terrestrial networks for remote and critical communications and for backhauling traffic to the backbone.

The demand of commercial satellite operators is not for technological innovation per se. They aim for optimized return on investment and seek funding from various sources (i.e. public and private equity, commercial debt, and vendor financing). They accept it only if they can get more cost-effective and more reliable satellites that in turn will allow them to deliver better services at the lowest cost. 
Public investments in space applications continues to expand worldwide

The satellite sector remains strongly dependent from government stakeholders’ as a regulator, R&D sponsor, or key end users of the space infrastructure or services. Government investment in space activities doubled within the last ten years from an estimated $36 billion to over $70 billion today, driven by defense procurement, increasing interest in space technologies from more countries around the world and significant R&D activities from civil space agencies in domains such as space exploration, manned spaceflight, launch vehicles and satellite applications. 
The development of space programs in an increasing number of countries has been a major achievement of the past decade: 57 countries had a reported space program in 2012, a continuously growing number: there were 42 countries in 2006 and 26 in 2001.  Space has become a worthwhile investment for governments willing to acquire independent assets to help their national social, economic and technological development as well as contributing to their national defense and security programs. As a result, the number of space agencies has continued to increase with a growing number of countries investing in space applications and technologies, resulting in the creation of dedicated smaller organizations to manage and implement national activities in emerging space nations.

Generating socio economic benefits to the nation

The development of domestic satellite communications and/or Earth Observation capabilities is a natural starting point for countries wishing to maximize their return on investment. First investments in space are often capability-driven, meaning that satellites are part of a larger national plan to foster ICTs, science, technology, infrastructures and knowledge. The initial development of space capabilities is usually part of the first generation program through technology transfer agreements, with second- and third-generations progressively involving more domestic content and operational capabilities. 

When launching a space program, governments always look to maximize the economic and social benefits for their nation. Achieving these benefits is however conditioned by many factors and assessing their real impact remains always a challenging exercise.  Investments shall be driven by a long term strategy to progressively develop enhanced capabilities, often to be realized after the second or third program generation. Technology transfer is an essential part of the program, allowing the country to develop its industry and technology base by gaining experience in satellite design, manufacture and integration from experienced prime contractors. 
A transition phase for the space sector

The current decade should mark a transition phase as most historical players reduce their effort due to budget crisis or cycles in their space program, and new leading and emerging space nations sustain their investment. The space sector is experiencing profound structural transformation and what we observe here is not unique to this sector. In its Science, Technology and Industry Outlook 2012, the OECD noted that “emerging countries in Asia, including Korea and China, have used the opportunity to demonstrate their strengths in innovation. They continue to outperform developed countries, relying on structural strengths that helped them face the crisis”. A situation largely comparable to space.  In another report last year, the OECD forecasted that China will surpass the Euro zone as the second world’s largest economy in 2013, and the U.S. in 2016. India shall surpass Japan next year as well. 
The emergence of new world and regional leaders and the growing interest from many new countries in space technologies and applications together welcome new opportunities for institutional and industry cooperation. This is very good news for the space sector. More than export control restriction; the size of the U.S. government market did not motivate contractors to compete on foreign commercial opportunities. Industry players facing shrinking domestic opportunities now look to expand on the international market, change their internal processes and innovate to be more competitive. 

Market mutations, innovation in a period of crisis, changes in business models, emergence of new players: all these factors will likely contribute to reshape the space industry at national and international levels. By the end of the decade, global government space spending should recover growth with a cleaner public finance environment, a new procurement cycle and R&D in historical leading space nations, and a new investment phase from new world/regional leaders and nascent programs. By that time, the international landscape will be radically different from what it was 10 years ago.
