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FOREWORD 

This working paper has been produced in the framework of the International Futures 
Programme’s two-year project The Commercialisation of Space: Development of Space 
Infrastructure. The main purpose of the Project is to take stock of the opportunities and challenges 
facing the space sector, particularly civilian applications, with a view to reaching a better 
understanding of the issues at stake and of the solutions that could be applied -- both at national 
and international levels -- in order to ensure that the sector contributes fully to the development of 
the economy and society at large. The Project is to be carried out in five main phases: (1) 
Assessment of the future evolution of the sector; (2) Selection and Clustering of Promising 
Applications; (3) Consideration of Business Models; (4) Improving the Framework Conditions; 
(5) Conclusion. The work of the two first phases is now available as an OECD publication: Space 
2030: Exploring the Future of Space Applications. It is to a large extent based on four background 
papers that were drafted in summer 2003 by outside experts. They are: 

•  Bouchard, R. (2003), “Commercialisation of Space, Technology Trends”. 

•  Hertzfeld, H. and M. Fouquin (2003), “Economic Conditions and the Space Sector”.  

•  Kane, T. and M. Mowthorpe (2003), “The Space Sector and Geopolitical 
Developments”. 

•  Macauley, M. and D. Chen (2003), “Space Resources and the Challenge of Energy and 
the Environment”. 

The working papers provide a picture of potentially promising space applications over the 
next 20-30 years on the basis of a “top-down” assessment of some of the key drivers likely to 
have a major bearing on the supply and demand conditions facing space actors in the future. For 
the purpose of this assessment, four main drivers of change have been identified: geopolitical 
developments, socio-economic developments, energy and the environment, and science and 
technology. Each of these four drivers is the main focus of a separate paper.  

In addition, a fifth “bottom-up” paper, focused more specifically on space applications, was 
used in the analysis: 

•  Peeters, W. and C. Jolly (2003), “Evaluation of Future Space Markets”.  
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EXECUTIVE SUMMARY 

Overview 

The ability of human beings to access and use the environment of outer space provides many 
unique opportunities for creating useful and profitable public and commercial goods and services. 
This ability has been present for just over forty years and has evolved and expanded as new 
technological breakthroughs have emerged from space R&D programs. From the perspective of 
the consumer, some goods and services such as voice communications that use space-based 
equipment are virtually indistinguishable from terrestrial-based products. Other services such as 
satellite weather photographs are unique to the space environment. Using space provides a 
platform for many economic and governmental activities that cannot be replicated terrestrially. 
The features of unique space goods and services include: 
 

•  The ability to view the earth as a whole, 
•  The ability to broadcast signals from one satellite to many different points on the earth, 
•  The ability to use the microgravity environment for research and for production, 
•  The ability to monitor human activities across large regions, 
•  The ability to monitor natural and physical activity on a global basis, 
•  The ability to improve many types of security and defense efforts, 
•  The ability to transport people and cargo to and from the space environment, and 
•  The ability to explore the universe and to expand scientific knowledge. 

 
Some of these activities are either wholly or primarily public goods and services.1 Others have 
dual uses, both for social benefits as well as commercial profit. Because of this broad range of 
space activities and because of the way space has developed over the years, the economic and 
social factors that will shape the future of space are very complex and are directly influenced by: 
 

•  The interaction of changing social trends,  
•  Changing political needs,  
•  The limits of government budgets, and  
•  The ever-present fluctuations in the operation of the capital markets, the price system, 

and international trade. 
 
The most significant economic trends are likely to be: 

•  Globalization of financial markets and spread of free market democracies 
•  Increased dependence on export trade among nations 
•  Growth of the service sector and the information sector and the associated decline of 

the manufacturing sector in developed nations. 
•  Convergence in per capita income among nations and regions (with a large margin of 

variability) 

                                                 
1 Public goods are defined to be those where one person’s ability to use the good or service does not diminish any one 

else’s ability to use the good or service and where nobody can be excluded from using the good or service. 
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The most significant social trends are likely to be: 
•  The aging labor force, particularly in developed countries 
•  The migration of labor from poorer regions to richer regions 
•  The concentration of lower income populations in dense urban areas 
•  The relationship of the above to 

o Per capita income (i.e. growth (or decline) of purchasing power in different 
markets 

o Demand for illegal substances 
o Political unrest, terrorism, and the need for additional goods and services for 

national security. 
 
The most significant socioeconomic issues that will result from the above trends and that have 
clear and direct implications for the development of space in the next thirty years are: 
 

•  The financial ability of governments to fund R&D in space and the changes in 
government budgets that encourage or discourage commercial space activity 

o Ability to generate revenues; competing demands for resources from social 
programs and defense/security programs; ability to demonstrate cost-savings by 
using space applications 

o Subsidization of space infrastructure and launch vehicles; policy toward dual-use 
technologies 

o Pooling of resources through international partnerships 
 

•  The political ability of governments to fund R&D in space and the willingness of 
governments to encourage or discourage commercial space activity 

o Social demands for serving aging populations; alter-governmental trends 
challenging environmental policies; use of space for security, defense, and 
monitoring purposes  

o Regulatory changes to encourage space business; policy toward dual-use 
technologies; subsidies (e.g. guaranteed markets) for space applications 

 
•  The ability of private capital markets to fund space projects, given the opportunity costs 

of alternative funding choices, often having lower up-front costs and faster returns. 
o The sufficient growth of demand for space goods and services to provide either 

new products and/or more efficient replacements for currently available goods and 
services. 

o Sufficient economic growth to fund new large capital projects 
o Government and international policies favoring large space initiatives 

 
The following are the types of space applications likely to grow regardless of specific 
socioeconomic trends because they take advantage of the unique characteristics of space and they 
have significant dual-use purposes. The rate and amount of growth in these activities will be 
dependent on the various factors underlying the scenarios developed in this paper, as well as on 
the rate of technological progress made during the next thirty years.  
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•  Monitoring of the earth (satellites with increasingly sensitive optical, radar, and other 
instruments onboard): 

o For defense/security purposes (especially in the next ten years), including 
monitoring of the transport of arms and illegal substances 

o For environmental and treaty verification (development programs now, of critical 
importance during 20-30 year time frame) 

o For commercial purposes 
 

•  Voice and data communications 
o Serving markets not capable or better served through other means (particularly 

fiber optical cables) 
! Populations in nations/regions with large land mass and a distributed 

population 
! Tele-medicine to provide state-of-the-art medical treatment to remote 

populations as well as to military and other mobile personnel 
! Distance learning for training distributed populations in employment and 

basic skills; also possibly to less mobile people (e.g. aged and disabled) for 
recreational as well as training purposes 

o For new information services that require point-to-multi-point instant delivery 
o For navigation and safety of transport systems and people 

 
There are also a number of space applications that are likely to grow, but their growth will be 
dependent on which type of socioeconomic environment might emerge. It should be noted that 
these are theoretically possible developments, not necessarily highly probable outcomes. In most 
cases, the availability of new technological breakthroughs will also be required that would make 
possible what is not possible today or not realistic from a financial perspective.  The cost of these 
space products would have to be greatly reduced.2 Since many of these space-related products will 
also require extensive testing for quality and safety as well as hurdle difficult national and 
international regulatory and financial barriers, the next thirty years may only bring forth R&D and 
pilot programs rather than full-scale development. 
 

! Space tourism  
! Use of space for point-to point earth transportation of cargo and/or people 
! Manufacturing of physical goods in microgravity and the timely return of these goods 

to Earth 
! Production of energy in space for terrestrial use 

 
This paper will outline some of the most salient characteristics of these socioeconomic trends, 
postulate several possible socioeconomic scenarios for the next thirty years, and suggest some of 
the logical important uses of space that are likely to develop as a result of these trends.  
 

                                                 
2 Both the cost of access to space as well as the cost of making or using the hardware and services to deliver these 

products are separate, but related and difficult problems. 
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CHAPTER 1: THE SOCIOECONOMIC DIMENSION OF SPACE ACTIVITIES 

Space in Perspective  

Space is a geographic location. It is a place to explore, visit, and conduct research and business 
activities.  
 
It is, however, uniquely different from a terrestrial location: 

! It is only accessible through government owned and/or regulated expensive launch 
vehicles 

! It is far more expensive to access 
! It has no government and, by agreement, no nation can claim sovereignty over it 
! It is a harsh environment where human beings cannot exist without life support equipment 
! It provides a microgravity environment and a very high observation platform for 

performing research and for conducting specialized types of economic and government 
activities. 

 
Terms frequently used such as, the “space sector,” “space industries,” etc., have a slightly 
different interpretation. They are used for the combined worldwide industries that produce 
equipment and provide services using the space environment. Sometimes the space sector is also 
used to describe the combined infrastructure that is now in place in space that enables 
communications, earth observations, and navigation services (among others) to be provided. 
 
Space is not a large economic activity. Various estimates of all space activities range between 
$100 billion and $150 billion per year.3 Compared to the combined GDP of the OECD nations 
alone of $26.1 trillion in 2002,4 space is a relatively minor economic “industry.” Even in the 
United States, the largest investor in space in the world, space activities account for less than one-
half of one percent of GDP. Space receives a lot of attention given it size because:  

1) It provides a very valuable communications infrastructure and capability that cannot be 
replicated by any other system,  

2) It is a symbol of technological strength, leadership, and imagination,  
3) The growth potential for space activities is viewed by some as unlimited—it is, in some 

respects, the next frontier. 
 
Space investments have always been linked to the economy. Initially, they were linked in an 
indirect way through: 

•  Direct government spending and subsequent multiplier effects, 
                                                 
3 Futron Corporation, Trends in Space Commerce, Prepared for the U.S. Department of Commerce, Office of Space 

Commercialization, 2002. 
4 OECD, Main Economic Indicators, Paris, France, February 2003. 
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•  Creation of valuable new technologies that can increase productivity, 
•  Stimulation of new industrial development and new products, 
•  Training of the labor force in new skills and techniques, 
•  Creation of spin-off technologies. 

 
The space sector emerged from the political reality of the technological race between the United 
States and the Soviet Union in the Post World War II era. Economic and social factors of that era 
contributed to the development of space, but did not drive the investment and policy decisions 
made by the governments of both nations.  
 
 
The establishment in the United States of the National Aeronautics and Space Administration 
(NASA) in 1958 was a major turning point in the development of the space sector. NASA is a 
civilian agency and its Charter specifically required the open dissemination of information from 
its satellites and programs.5,6 The commercial potential of using space was clearly in the minds of 
the framers of this legislation and in the management of the new agency. In fact, this clause in the 
Act calling for open dissemination of information was also used to justify the beginning of the 
technology transfer activities at NASA that were aimed at creating commercially useful spin-offs 
from space R&D investments. 
 
It was also clear to NASA that they had a mission not only to advance space technology but also 
to train scientists and engineers and to stimulate the educational community to advance science. 
The fact that the NASA laboratories and contractors would employ many people and have a great 
impact on specific regions of the nation was also central to the space program development. 
 
The commercial use of space began to grow faster in the late 1980s through two developments:  

1) the start of rapid growth of telecommunications satellite services including direct TV 
broadcasting, and  

2) the establishment of a commercial launch industry in the United States.  
 
The government involvement in both sectors was sizable and included not only regulations 
requiring strict safety and financial responsibility on the part of private companies but various 
subsidies as well. It was also becoming clear that economic as well as political interests and 
stimuli would be of growing importance to the space sector. Similar trends were also apparent and 
important for other nations with major space facilities (primarily Russia, Europe, and Japan). By 
the late 1990s, India, China, Brazil, and several other nations were competing in space services. 
 

                                                 
5 Prior to the establishment of NASA, space R&D was performed by the military. Both personnel and facilities that had 

been used by the military were transferred to NASA. The shift of space from a military to a civilian program 
was a very major cultural change that was also designed as a political statement to illustrate the difference 
between an open society in the U.S. compared to the secretive R&D that the Soviet Union was performing. 
The space program in the Soviet Union at the time was also developing human flight capabilities.  

6 National Aeronautics and Space Act of 1958," Public Law #85-568, 72 Stat., 426. Section 203 (a)(3) reads: “provide for 
the widest practicable and appropriate dissemination of information concerning its activities and the results 
thereof…” 
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In Europe, space programs were consolidated by the formation of the European Space Agency in 
1975. Unlike the United States space program, which was essentially driven by the 
technological/political competition with the Soviet Union, the European program was formed 
clearly with commercial and industrial interests in mind. Both the goals of developing a labor 
force and technological competence in space that could compete on world markets and 
stimulating job creation within Europe were major foci within ESA. In fact, Article VII of the 
ESA Convention is titled “Industrial Policy.” Section 1(b) clearly states that industrial policy is 
designed to “improve the world-wide competitiveness of European industry by maintaining and 
developing space technology and by encouraging the rationalization and development of an 
industrial structure appropriate to market requirements, making use in the first place of the 
existing industrial potential of all Member States.”7 As in most nations other than the United 
States, governments have entered the space sector with a primary goal of economic development. 
 
This slow and gradual move towards commercial space activities has made the space sector more 
sensitive to general macroeconomic conditions. This has dramatically changed parts of the space 
industrial sector from dependence on government budgeting to normal commercial factors such as 
market demand, opportunity costs of alternative investments, interest rates, ROI calculations. 
These are now an important part of assessing any future space trends and developments. In 
addition governments have aggressively encouraged joint industry/government partnerships in 
space activities. 
 
The current situation in the satellite communications industry clearly illustrates the sensitivity to 
economic developments. What was projected during the boom years of the 1990s to be a fast 
growing industry that attracted large amounts of private capital has now evaporated in light of the 
worldwide economic slow-down and overcapacity in satellite transponders.8 
 
This growing commercial interest in space has to be balanced and tempered with the growing 
concerns of national security that have escalated since the tragedy of September 11, 2001. 
Virtually all space activities have dual uses (civil and government). Therefore government 
attention to commercial activities in space has taken on new characteristics and will have a strong 
influence on certain types of business opportunities (e.g. earth observations, secure 
communications, navigation systems, etc.). Political overrides of market economic factors in 
space has always been present, but new security issues may stimulate even more of this and 
potentially reduce commercial activities, depending on how these political factors are 
implemented in the future. 
 
In addition, with the commercial launch industry expanding during the 1990s and with worldwide 
competition for launch services, the United States used access to foreign launch companies (for 
launching U.S. payloads) as a political incentive to accomplish various foreign policy objectives. 

                                                 
7 Convention for the Establishment of a European Space Agency, 30 May 1975, ESA Publications Division, ESTEC, 

2003. 
8 This is, of course, an oversimplification of a complex set of circumstances, but it illustrates the change to an economic 

sensitivity in the industry that was not generally present prior to the late 1980s. 
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U.S. companies had incentives to use launch facilities abroad because they were often priced 
lower than launches on U.S. vehicles.9 
 
Although early space efforts were driven more by political concerns than by economic 
opportunities, it is interesting to note that the decision to rapidly increase NASA spending to 
unprecedented amounts for the Apollo program did not occur in times of very large government 
spending deficits. In early 1960s the United States essentially had a balanced budget10 which 
enabled the decision for an increase in discretionary funding to be applied to the space program 
without the same type of pressures that other space funding would incur in future years that were 
characterized by large deficit spending and increasing pressure on social programs. 
 
 

The Social Dimension of Space Activities 

Demographic and migratory trends among populations are two of the most important determinants 
of social factors affecting economies, perceptions, the environment, and, consequently, space 
activities. Populations of developed countries are aging. There will be fewer young workers 
available to support those who will be beyond their peak earning years and in need of 
proportionately greater assistance. In addition, there has been a labor migration trend over the past 
fifty years that has two dimensions:  

1) from poor nations to wealthy nations (often to fill needed entry-level jobs), and  
2) from rural/farm areas to urban centers.  

 
In addition to the fiscal issues created by an aging population structure, there are problem such as: 

•  Who will be available to fill needed jobs?  
•  Will robotic machines fill the void?  
•  Will the migration trends also provide enough highly skilled labor to fill the 

jobs left by retiring workers?  
•  What will the education needs be for those entering the labor force and will the 

population available to work be properly trained?  
•  Will new migrants and a younger generation be capable of earning enough 

income to support the sales of new goods and services?  
•  How will the markets and the demand for goods and services change as a result 

of an aging population?  
•  Can economic growth in developed countries (assuming they are the 

destination of labor migration) be sustained?  

                                                 
9 One reason for this was the existence of launch capability in Russia and in China; both nations with essentially non-

market economies and with excess launch capacity that enabled them to charge lower prices. With the U.S. 
concerned about non-proliferation of weapons as well as opening up new markets for general trade, granting 
permission for launches was politically beneficial. However, it is interesting to note that the U.S. has never 
allowed Arianespace to bid on launching U.S. government payloads, even though this has been allowed on a 
limited basis for launches in the former Soviet Union.  

10 In 1960 there was a surplus of about $300 million, followed by several years of relatively minor deficits compared to the 
deficits of the late 1970s, 1980s, and the most recent years. 
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•  What are the implications for developing nations who may lose their most 
capable workers?  

 
Finally, not only is the population of the industrialized nations aging, but that the evidence also 
shows that the total population change of virtually all industrialized nations is making a radical 
shift from a long historical trend of growth to one of declining rates of growth. This trend, if 
sustained over the 30 year time period, could easily have major implications for economic growth 
and new market creation. Older populations require more social services and are not earning 
wages and therefore less able to pay taxes. Fewer young people in the work force coupled with 
older people demanding medical and other services means less money available for government 
programs. Civil space programs, among other things, are funded from “discretionary budgets” 
which essentially is money left over once mandatory programs (e.g. pensions, defense) are 
funded. 
 
The implications for space programs may, on balance, be indeterminate. A negative government 
fiscal situation could easily be offset by the demand for new services using space facilities. Tele-
medicine, for example, can provide the link from a remote area to a first-class medical facility for 
the elderly who cannot travel safely. Distance learning and skill training through satellite 
broadcasts can provide inexpensive and valuable education. With a mobile population, various 
new patterns of settlement and environmental changes can be monitored on a more accurate basis 
through the use of space-based instruments enabling social policies to be implemented more 
rapidly. The spread and dissemination of some vector borne diseases can also be monitored with 
satellite instruments, enabling governments to manage public health and environmental problems 
more quickly and efficiently.  
 
Changes in social attitudes have a linkage to space programs. Space programs tend to be widely 
supported in principle, but that support often disappears during hard funding decisions. This 
implies that: 

! Space captures the imagination of the public 
! Support for space programs is fragile—a major social change, catastrophe, etc. can 

erode public support very quickly 
! Space is an intangible for most people. There are few obvious direct benefits to 

individuals and therefore it is difficult to convince the public that space activities are 
an important factor in improving the quality of life. 

 
Other social attitudes of relevance to space activities include: 

! The wave of religious fundamentalism that appears to be growing in the world and 
which may aggravate tensions and change the nature of security and defense needs 

! The growing number of activist groups that oppose globalization and often use 
disruptive techniques to express their views (e.g. demonstrations against the World 
Bank and other international organizations that shorten and/or cancel meetings) 

! The increase in activist environmental groups  
! A trend toward the formation of regional alliances that include economic and political 

steps toward unified actions 
! The spread, growth, and international similarity of entertainment worldwide. 
! The speed of communications, which broadcasts news events almost instantly around 

the world accompanied by the tremendous increase in information available. Can the 
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world learn how to handle both the positive as well as the negative aspects of 
information overload? 

! The social acceptance of international oligopolies and the basic tenants of capitalism If 
political globalization fails to materialize, perhaps some form of socioeconomic 
globalization may be a close substitute. 

Demand for space and issues related to access to space 

 
As described above, space historically has been led by governments determining what should be 
done in space and driven primarily by political motivations.11 The demand has been driven by 
government missions and budgets more than it has by price and market mechanisms. All major 
space companies are largely dependent on government contracts for their space business. And, 
unlike other industries, a very large percentage of the R&D that is performed by space hardware 
manufacturing companies is funded by the government rather than from earnings and profits. 
There are two economic implications of this.  

o First, the decision as to what type of R&D to perform is shaped by the government, which 
most often does not make its investment decisions based on market and price signals.  

o Second, the decision on what type of R&D to perform has a long lasting influence on the 
types of capabilities and products developed by firms in the future.12 

 
Changes over time in the way populations view their governments also has significance for the 
space program. During the past few decades, environmental concerns have initiated a wide variety 
of regulations, programs, and concerns. Launching rockets today from developed nations requires 
a much more elaborate licensing and regulatory procedure than it did in the early days of space 
development. These concerns are likely to become greater and new space programs will be under 
greater scrutiny. At the same time, space is becoming a very important tool in monitoring and 
managing the environment. Although the linkage between the regulatory arms of governments 
and the environmental management agencies may be weak, it must be recognized that there is a 
balance to be achieved between progress and regulation. 
 
Similarly, since the 1960s there has been a steady trend away from economic regulation and 
toward safety regulation. The process of privatization (transferring government assets to privately 
held entities) is one example of the government getting out of businesses that can be operated by 
the private sector. Price regulation by governments which was a common practice for many years 
is used less today, particularly in the transportation and utility industries. This societal attitude 
change has affected the way the space industry is organized. Governments are more apt to 
encourage private entrepreneurs in both activities in space as well as space-related services today 
than in previous years.  
                                                 
11 This political push for space is primarily a policy of the United States (and was a similar policy for the former Soviet 

Union). Most other nations (including the ESA) have included economic gains in the form of job creation, 
labor force training, and productivity gains in their charters and laws governing the operations of their space 
agencies. However, space R&D is still dominated by engineers and scientists who often value the development 
of new cutting-edge technology over the business plans and market development requirements of private, for-
profit firms. 

12 Even the development of communications satellites, which are the major private sector space application, has been 
stimulated by the demands of the defense sector for both communications and launch capabilities. 
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At the same time, many risks are being shifted to private companies. From new ethical business 
concerns to a major increase in liability lawsuits as well as shareholder derivative suits, 
companies are far more at risk today than in the past. Although this affects all industries, the space 
sector is particularly vulnerable because of the very high capital costs of building space equipment 
and the relatively few major space companies. A problem with one or more of these companies 
may have major implications for both government and commercial funding of future space 
activities.13 
 
One of the most closely linked and least understood aspects of space involves the relationship 
between space capabilities and security. The unique opportunities that space offers in global 
communications, navigation, and monitoring are in use and are areas where technological 
capabilities are improving continuously. Included in this capability are weather and climate 
forecasting improvements that link directly to many areas of economic and security protection. 
They range from the benefits of more accurate predictions of the paths of hurricanes and other 
natural disasters to modeling major long-term climatic changes that affect crops, the shoreline, 
and ozone levels. Space has been used for many years to monitor nations responsibilities under 
various missile treaty obligations. Space will also be used to help monitor environmental 
agreements in the future. Space instruments may also be helpful in tracking illegal activities 
associated with drug and arms trafficking. These activities, taken together, may offer some of the 
best opportunities for future growth in space applications. They can be either directly funded 
government programs or be developed by private companies for purchase by government 
organizations. 
 
Demand can, of course, also be measured by government needs for space activities that transcend 
the political justification described above and that also go way beyond the ambitious desires of 
engineers and scientists to build the next technology challenge.14 As mentioned above, space can 
provide public goods that are cheaper and better and sometimes radically different than any other 
means. The Global Positioning System is one example. This is basically a timing device that 
enables accurate determination of geographic location. It was and still is a U.S. military system 
designed as an aid to guidance systems. The decision to provide a free signal (in addition to 
encrypted military signals) was made in the 1980s and has been the backbone of a growth industry 
worldwide that is estimated to have sales over $5 billion annually. GPS been a successful military 
program, and it is now used for numerous social and economic purposes and has become an 
indispensable backbone of the electronic and information age. 
 

                                                 
13 The high level of concentration in the space sector is a direct result of 1) the high barriers to entry due to the very large 

up-front costs of capital equipment, and 2) the DOD policy in the United States during the 1990s encouraging 
mergers among defense contractors. The vulnerability and sensitivity of having such a very few companies was 
recently highlighted by the DOD’s sanctions against the Boeing Company for illegally obtaining their 
competitor’s sensitive internal documents. 

14 Appendix I explores some of the issues involved with a supply/technology-push to develop cheap access to space. 
Neither government needs on the demand side nor specific demand-driven uses on the commercial side of 
space are sufficiently analyzed in a business or strategic planning format by proponents of a rapid push for 
cheaper access. As enticing for the growth of space as this goal may appear, it is driven more by the desire to 
develop new technology than by proven market needs. 
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The GPS system and the satellite telecommunications systems are the two major areas where 
space has become a commercial success. What do they have in common? Why are they more 
successful than remote sensing, microgravity manufacturing, etc. as commercial products? The 
answer is actually fairly simple, particularly for satellite telecommunications. The basic market 
(for voice phone calls) already existed and was well developed, large, and had an in-place 
distribution system. The satellites only made it easier and cheaper to have international and long 
distance telephone service. And, alternative technologies such as fiber optic cables had not yet 
been perfected. Even the U.S. military, although eventually a large user of satellite 
communications and a large purchaser of equipment, was not in the forefront of the beginnings of 
commercial telecommunications operations.15 The GPS system also was clearly useful for civilian 
purposes. Its adaptation for marine, aircraft, and recreational uses replaced less robust navigation 
systems already in place. And, in both cases, satellite communications and GPS, the multitude of 
new services commercial firms developed were extensions of the basic service and were 
developed from the profits quickly generated from the core markets. In summary, these projects 
were successful because there was a readily identified large terrestrial market with an existing 
distribution system.  
 

                                                 
15 The ECHO balloons in the mid-1960s, followed by the Telstar satellites were developed by AT&T. 
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CHAPTER 2:  MAIN TRENDS AND FACTORS LIKELY TO SHAPE THE 
SOCIOECONOMIC ENVIRONMENT 

 
Globalization plays a central role in our exercise, notably for the building of our scenarios. Even 
though most demographic and technology factors are considered to be exogenous during the 
relatively short 30-year time frame of this report, societal factors do play a differentiating role 
between national performance. 
 
The globalisation process can evolve along very different paths, all of which may have important 
implications for macroeconomic development. This, in turn, influences the development of the 
future space industry and future applications of space technology. 
 
Overall, we can except that the present socioeconomic system can continue during the thirty-year 
time horizon of this report. There are several reasons for that: 

•  With the end of the Soviet Empire there is very little risk of another global challenge to 
the market economic system,  

•  There is no major breakthrough in technology foreseen of the kind that occurred 
between 1890-1950,16 and 

•  Information technology is progressing beyond its initial rapid growth stage and, unless 
there are unexpected significant breakthroughs, will continue to expand, but at a 
slower growth rate. 

•  Although a demographic transition is at work, it occurs relatively slowly, making 
many of the changes in population trends less important than other variables in this 30-
year timeframe.17 

 
But there are growing warning signs that the system’s ultimate limit for survival without major 
changes might not be much longer than thirty-years. The world will likely continue on a slow path 
of relative stability (with possibly some deterioration), at least from the perspective of the 
distribution of income (i.e. wealthier people will continue to become wealthier and the excluded 
will become more and more numerous). Wealthy people and nations will be able to pay for their 
security in specific areas, while corruption, illegal traffic of all kinds (including the size of the 
informal (non-market) sector) will continue to rise along with the number of all kinds of people 
and businesses that will be excluded from the mainstream of society. (In particular, this will affect 
migrants). Educated people will be dominant in number and have the political strength. This will 
                                                 
16 For example: the rapid electrification of the developed world and the radical changes in transportation through the 

automobile and the airplane. 
17 However, population shifts can and will have an impact on the potential uses and markets for space goods and services. 

These are explicitly recognized in our globalization scenario and some of the consequences are outlined as 
possible consequences of globalization.  
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tend to favor individualism and will be one of many factors that may slow the observed trend of 
the 1990s toward globalization. 
 
The people of the world may not take environmental issues seriously. Gradually there will be an 
increase in associated casualties.  From the financial side the insurance companies, with the help 
of governments, will likely be able to manage the cost of this new risk. 
 
No major breakthrough in technology is foreseen in the next thirty years that will compare to the 
great inventions of the past.18 New technologies in the near future will only be improvements of 
passed inventions and are not likely to give rise to totally new activities. However, the 
information system on which a dematerialised economy is based will contribute to management 
efficiency and likely result in continued significant productivity gains. 
 
Demography and technical changes will reinforce the urbanization of the world. Some emerging 
countries will look more like the present developed countries rather than bring a new emerging 
way of life. 
 
Technology, terrorism and illegal trading will stimulate the diffusion of weapons as well as other 
illegal goods, services, and activities. 

Macroeconomic growth and space industrial development  

 
The development of the space industry and associated services will be greatly influenced by the 
cost of access to space. If it continues to be expensive (all current projections show only a very 
minor lowering of costs), we can foresee:  

1) Space development mainly limited by the constraints on public expenditures, and  
2) Within that framework, developed countries will have very little incentive to accelerate 

their space programs as they all try to limit their deficits unless the applications of space 
technologies prove useful in ameliorating some conditions that affect many people or the 
stability of government systems and infrastructure. 

 
These are major constraints for Europe and Japan, which will also have to face the financial 
burden of the rapidly aging population. The disincentive to spend on non-priority sectors such as 
the space industry will be cushioned by the fact that there will also be a political incentive to limit 
the technological gap with the United States.  
 
In the U.S. case, there may be a tendency to reduce the share of public expenditure in general and 
of the civil space industry expenditure in particular as compared to general economic growth.19 

                                                 
18 Gordon (2002) cites eelectricity (with electric light and electric motor), and the internal combustion engine which 

created the possibility of faster and more flexible movement. 
19 Space expenditures for national defense in the U.S. are likely to grow rapidly, at least over the next five years or so due 

to the various acts of terrorism against the U.S. and the decisions to go to war in the Middle East. The role of 
space applications (many of them dual-use) for security purposes is growing (GPS/navigation, Earth 
Observations, Command, Control and Communications for DOD, etc.) and is enhanced by the increasing 
success of these technologies in military activities. In civil space the assumption of a slightly reduced 
expenditure by the government in space is an extrapolation of the past decade’s U.S. space experience. 
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Since private business will find the cost and the risks of investment too high; they will not be in a 
position to replace falling public space expenditures. Among the market activities in space, the 
U.S. faces large and technologically capable competitors from Europe, Russia, India, and China. 
The political incentive will also be reduced in the U.S. for major changes in civil space 
considering the very large advantage of the U.S, which, will narrow but not disappear during the 
next several decades. 
 
On the side of emerging countries, China is clearly the most important economic player. Chinese 
leadership is trying to develop its international status as a factor of national pride that is greatly 
valued by its leaders. Olympic games and space developments such as sending a man in space are 
used as a way to improve its image worldwide at a relatively low cost.20 Its economic system is 
based on a unique mixture of authoritarian political rule operating alongside a form of free-
market: a market economy in a socialist framework. For China, the basic hypothesis is that there 
is no democratic alternative in the near future, and the current leadership will maintain its grip on 
power, due notably to its very high capacity to adapt to social needs and opinions. 
 

So, although there has been a large restructuring of the state owned enterprise sector, this has been 
done in order to “privatize” the non-strategic sectors (such as the consumption industry). But there 
is a clear will to maintain a dominant public sector in some strategic industries, such as the space 
industry. It is then natural to expect Chinese space expenditures to grow very fast, even faster than 
general economic growth. 
 
India may be another player who may want to follow the Chinese example, as a matter of national 
pride. But its democratic structure limits the power of the state. The slower growth rate of India 
limits its financial possibilities. And its critical relations with Pakistan make its needs for defense 
expenditures very high. These are the major reasons to assume that India’s capacity to accelerate 
its space program will be limited. 
 
Russia is a very different story as it still has a very large potential. Because of political upheaval 
and economic instability during the past decade, it has yet to fully emerge from its problems. 
However, with a labor force that is highly skilled, a vast reserve of natural resources, and a 
potentially large internal market, Russia could begin to show significant economic growth. In the 
past several years the signs are more positive. The market place in Russia is working more 
smoothly but a truly free-market economy may not be realized in the near-term. Given the history 

                                                                                                                                                               
However, the situation and assumption is partially clouded by the recent Columbia tragedy. NASA will likely 
have an increased budget for safety and for keeping the Shuttle fleet operating and reliable. The debate on 
human space flight is just beginning. The costs of new crew return vehicles, escape vehicles, and other new 
technological launch activities could escalate space budgets if a decision to maintain humans in space for the 
indefinite future is made. If, on the other hand, limited human space activity is envisioned for the near-term 
and gradually eliminated as the Space Station ages, then markedly lower budgets are possible in the “out-years.”  

20 It is very difficult to calculate costs of the Chinese programs because of the internal non-market financing and social 
support. The Chinese commercial launch program in the 1990s offered launches at significantly lower prices 
than its competitors. But, the relation to price and true costs has never been accurately determined on the open 
market. We can only assume that the Chinese labor costs are lower than in the West and since a very high 
proportion of space budgets are for labor, it is not beyond reason to assume that China can offer space 
services for a lower price than its competitors. This advantage may not, of course, exist in thirty years, but it is 
likely to hold for the next decade. 
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of Russia, what may be more likely to emerge is a bureaucratic-led industrial sector that is able to 
compete on the world markets. 
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CHAPTER 3: THE SOCIOECONOMIC SCENARIOS 

The Degree of Globalization as the Basis for the Scenarios 

 
Globalization is not inevitable.21 More open trade and better coordination among nations have 
characterized some periods of time, including the decade of the 1990s. Similar eras have existed 
before and have been followed by wars, economic depressions, or other factors that slowed or 
stopped the trend toward globalization.   
 
As a consequence of the uncertainties behind any set of future scenarios it seems reasonable to 
study different possibilities by developing different possible scenarios. The three scenarios 
described in some detail below cannot cover all possibilities. And they should be viewed as major 
breaking points on a continuum that ranges from an idealized view of an almost Utopian 
globalization to a complete breakdown of international (and even national) cooperation.22 
 
Our preferred scenario (Scenario 1) is were things go smoothly enough: multilateral negotiation 
works sufficiently well as to permit a continuation of the trends of the past decade towards 
openness, the productivity revival of the United States extends progressively to the rest of the 
world (but lasts no more than a decade within the U.S.). The Cancun failure introduces a delay in 
the achievement of the Doha Development Agenda (DDA°) but large countries in the Northern 
Hemisphere as well as the larger emerging countries (China, Brazil, India, Egypt) still have a 
strong interest in pursuing multilateral negotiations. The Doha success can be viewed as a very 
positive development particularly since it followed both the Seattle failure and the 9/11 terrorist 
attack on New York. Developed countries are recognizing the need to gain the support of the 
developing world and these events indicate that they may be willing to pay the price for it. 
 
It is naturally possible that confrontation prevails over dialogue. In that case, the conditions in 
Scenario 2 might emerge as the likely result. This scenario recognizes the possibility that the most 
integrated nations within large regional institutions can be protected from external turmoil. In that 
case we believe that Europe is the best example of a region prepared to develop such institutions. 
Other regions of the world will try to follow suit.  
 
Scenario 3 is the crisis scenario. The first reason that this might occur is linked to the possibility 
of a major disequilibrium in the international finance sector. Large twin deficits in the United 
States as well as large surpluses in Asia (Japan, China, Taiwan) could lead to a dramatic fall in the 

                                                 
21 See, Fischer, Stanley, Globalization and Its Challenges, Papers and Proceedings, American Economic Association, May 

2003, Vol. 3, No. 2, P. 3. 
22 Again, note that neither extreme end point on this continuum is selected as a realistic scenario. 
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U.S. dollar. Weakness in the Chinese banking system may start a recession in China, which could 
gradually extent to all of Asia. The Europe Monetary Union is also under great pressure.  
 
The degree of globalisation will be determined by the actions of the States of the world. They 
have several challenges to overcome if globalization is to become a reality: 
 

•  Public opinion: nations have to show that they can respond to the moods and opinions of 
their citizens. 

 
•  Financial system: globalisation is based notably on financial liberalisation, which raises 

two major problems: instability and vulnerability for an emerging country, and unequal 
financial distributions between emerging countries. Financial investment flows tend to 
concentrate on a very few countries like China while countries in places such as Sub-
Saharan Africa get very little. 
 

•  International inequality: a major issue will be the capacity of the global system to limit, 
if not reduce, inequalities. 
 

•  Developing countries: Another issue will be the willingness of all nations to openly and 
freely discuss and negotiate the rules of the game. 

 
The diagram below illustrates degrees of globalization, which can be thought of as a continuum 
ranging from an ideal of global harmony, free trade, and a very high level of international 
cooperation to a world characterized by national isolation, wars, and economic and social crises. 
We have chosen for our scenarios realistic end points. On the ideal side, we have postulated a 
situation of future convergence and a growth of international agreements and trade that can be 
labeled “pragmatic globalization,” where progress is made from today’s environment but it is far 
from an ideal state. On the other side, we postulate a decline from the present situation where 
nations are more adversarial and less cooperative. In the middle is a state that is different from 
today’s in that we foresee more attempts (some may fail) at regional cooperation but with many 
economic and social differences and barriers to a smoothly functioning global environment.  
 

Globalization

Pragmatic
Globalization Regionalization

Isolation

Independence

Scenarios 1 2 3

Globalization: A Continuum of Possibilities
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Scenarios: 

Scenario 1: Globalization 

We choose for our central scenario a moderately optimistic scenario based on the idea that the 
process of liberalization of the world economy will continue which will allow for a sustained 
growth process in most of the developed economies. 

General hypothesis  

There is still the potential for major progress possible within the existing system of the World 
Trade Organization (WTO), the International Monetary Fund (IMF), and the World Bank (WB). 
China’s integration in the WTO is a major factor of continued globalization and China has been 
adhering to the agreements. Russia is applying to the WTO and could be the source of more major 
progress toward universality. Specialized conferences on trade are progressing well. Even if the 
ministerial conference process is moving slowly towards a new general agreement (the 
millennium round) it would be sufficient, for the realization of our scenario if such a round were 
achieved by the end of the first decade (Uruguay Round started in 1985 and reached a conclusion 
in 1993). The following two decades will take advantage of the new agreement. 
 

General trends in growth 

Given the general conditions above, developed economies can realize their full growth potential 
(we consider that globalization as a permissive factor rather than a cause). The larger emerging 
countries also can take advantage of the globalization process (mainly through easy access to the 
developed markets) and will follow a rapid catching up process. 

 
Japan disease. Nevertheless the growth perspectives of Japan are gloomy: a decade long 
economic anemia in the 1990s was caused by: structural factors which were not seriously 
addressed by the government, ineffective Keynesian policies which gave rise to an abyssal public 
deficit, the rapidly graying society, and accelerated hollowing out by China of large parts of the 
industrial sector. All of these factors indicate that a rapid and sustainable revival of Japanese 
growth will not be quickly attained.  
 
European Union: The Lisbon strategy as well as OECD’s strategy for employment are based 
on the idea that, if the EU is able to reform its labor market and its goods market, it may achieve a 
growth potential of 3% per year. There are signs that progress is being made in the early years of 
the third millennium; we found that it is not impossible to achieve. Another positive factor is 
based on the hypothesis that the progress made in labor productivity by the U.S. due to large 
investments in technology can be achieved by European countries, but at a lower rhythm due to 
the fact that in some cases European countries were leading in hourly productivity (in retailing 
and even banking activities). Negative factors such as the high cost of a graying population may 
nevertheless impede macroeconomic growth in Europe. The 3% target may be the maximum 
possible growth rate rather than the mean expected rate of growth for the EU nations. 
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US productivity revival: As Table 1, below, shows, since 1995 the US economy has 
experienced a major increase in its productivity trends 

Table 1: Growth in Output per hour, 1990-1995 and 1996-2002 

 1990-1995 1996-2002 
 % per annum % per annum 
Belgium 2.08 2.14 
Denmark 2.11 1.43 
Germany 3.84 1.65 
Greece 0.28 3.11 
Spain 2.06 -0.41 
France 1.51 1.57 
Ireland 3.58 5.00 
Italy 1.98 0.68 
Luxembourg 1.77 2.04 
Netherlands 1.10 0.55 
Austria 1.90 2.40 
Portugal 2.47 1.71 
Finland 2.68 2.55 
Sweden 1.71 1.72 
United Kingdom 2.27 1.47 
   
EU 2.36 1.26 
USA 1.12 1.84 

Source: GGDC: GDP in 1999 USA$ employing Purchasing Power Parities and Real Expenditures 1999 
Benchmark year, Edition 2002, OECD, updated to 2001 using growth in constant price GDP from 
National Accounts, vol.1, 2002, OECD, persons employed from Labour Force Statistics, 2002, OECD, 
annual average hours worked, various sources including Employment Outlook, 2002, OECD, national 
statistical offices web-sites e.g. USA Bureau of Labor Statistics (BLS), for most EU countries levels 
were extrapolated from Angus Maddison (1995), Monitoring the World Economy, 1820-1992, OECD – 
see GGDC web site for more detail. GGDC does not include Luxembourg in its estimate for the total 
EU. 

Although there are diverging opinions on the causes of such an increase in US productivity there 
is no doubt about the fact. Among the possible causes there is one hypothesis based on monetary 
policy: compare to past recessions of the post WWII period, it seems that recession length has 
become shorter over time because of better management of monetary policy. The other cause is 
attributed to the “new” technology investment boom of the late 1990s. The first cause may be a 
durable cause for an improvement of long-term growth but does not really explain the 
productivity revival. The problem with the second explanation is to know how sustainable an 
increase in technology investments can be over time. We choose a moderate hypothesis: the 
centennial trend in U.S. labor productivity will approximate 1.0%. We postulate that it will 
achieve 1.5% for the first decade and then return to 1% for the two following decades. The logic 
behind our model is that there is a converging process for labor productivity, at least between 
developed countries. As a consequence we choose to introduce an acceleration of EU and 
Japanese productivity for the whole 2000-2030 period to reach 1.25% per year. 
 
Emerging countries: There will also be some catching up in the big emerging countries (China, 
India, Brazil, Mexico and maybe Russia). But this is only likely with a renewal of external 
financing for developing countries and international aid. One of the major factors for growth is 
based on intensive investment. Development is synonymous to structural change (S. Kuznets) 
from a rural based economy to a urban and industrialised based economy (for example, the share 
of agriculture in Korea was 60% of employment in 1960 and 12% in year 2000). 
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Basic quantitative hypothesis for the globalization scenario 

Demographic trends: 

 
These are from the last update (2002) by the United Nations median scenario. We have not make 
any changes from the source. 

 
Table 2: demographic trends (annual growth %) 

POP CR 90-00 00-10 10-20 20-30 

US 1,09 1 0,9 0,73 
Canada 1,05 1,33 1,03 0,75 
France 0,4 0,43 0,27 0,15 
United Kingdom 0,34 0,3 0,3 0,3 
Italy 0,14 -0,17 -0,4 -0,5 
Germany 0,35 0,03 -0,03 -0,09 
Japan 0,28 0,07 -0,18 -0,37 
CIS -0,18 -0,57 -0,63 -0,75 
Mexico 1,73 1,35 1 0,65 
Brazil 1,4 1,15 0,84 0,57 
India 1,83 1,63 1,11 0,76 
Korea 0,88 0,47 0,19 0 
China 0,99 0,68 0,46 0,15 
World 0,92 1,17 0,99 0,75 

Source: UN, demographic update 2002 
Table 3: demographic trends (thousands) 

POP NIV 2010 2020 2030 
US 303,473 331,919 356,961 
Canada 35,328 39,140 42,177 
France 61,836 63,526 64,485 
United Kingdom 61,404 63,271 65,195 
Italy 57,085 54,842 52,161 
Germany 83,640 83,390 82,642 
Japan 127,774 125,493 120,926 
CIS 215,753 202,539 187,851 
Mexico 115,232 127,288 135,808 
Brazil 192,336 209,116 221,347 
India 1188,768 1 327,512 1 431,924 
Korea 50,4 51,3 51,3 
China 1 358,152 1 421,936 1 443,410 
World 6 764,079 7 464,357 8 043,461 

Source: same as Table 2 

Investment hypothesis: 
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If we accept the convergence hypothesis, then all countries with similar structural parameters, 
when they reach their steady state income level, should have a similar share of investment. The 
first step is to estimate investment ratios using a consistent set of prices. That is what is done by 
the Center for International Comparisons at the University of Pennsylvania led by Alan Heston 
and Robert Summers for the WB and UN. The results are shown in the first column of Table 3, 
below. Developed countries have an investment share of around 20%, which we will consider to 
be the steady state investment ratio. We also make the hypothesis that the U.S. is the leading 
country and is close to its steady state long-term growth trajectory. For the countries catching up, 
in the case were the conditions are good enough, they will realize their full potential. Therefore 
for these countries, we will make the hypothesis that their investment ratio is in the range of 25% 
during first decade, depending on their current ratio for the year 2000. Then they will converge 
towards 20% in two steps: 23% for the 2010-2020 period and 20% for the last decade. 
 
For the emerging countries, we have a problem since investment ratio estimates by PWT give 
very low evaluations compare to their nominal value in 2000 current prices. The reason for a large 
gap is that emerging countries are net importers of investment equipment and that they tend to 
protect their nascent industries. This will raise the price of equipment and tend to overvalue their 
capital expenditures. But the results are somewhat disturbing: in the case of India an investment 
rate of 12% means that with normal values the country should in fact be declining in absolute 
terms. This does not correspond to the facts. Our hypothesis is that India has a higher level of 
savings and that its investment is not composed of the same products as for the other countries. 
Another fact is that India’s investment ratio has been increasing slowly but quite regularly since 
its liberation from colonial rule. As a consequence its long-term average is not representative of 
its investment behavior. In cases like these where the facts show deviations from a norm, we will 
choose the last available data for the last period. 
 
In the future we expect these emerging countries to reduce their tax on investment imports so that 
the cost of investment will be reduced: there will be a convergence between their nominal ratio 
(WDI estimate) and the real ratio (PWT estimate). For the first period we took an average of 25% 
that will increase in the second and third decade. In the Chinese case, with its incredible high 
nominal investment rate, we know that a large part of these investments are entering freely in 
China (at least in the special zones which account for the bulk of the export industry in China) and 
is causing such a high growth rate thaat we will maintain a high investment ratio. 
 
As for human capital investment, the quality of the data only allows us to choose a neutral 
hypothesis using a ratio similar to the physical ratio (see MR) throughout the countries and 
decades. 
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Table 4: INVESTMENT IN PHYSICAL (share of GNI) 
AND HUMAN CAPITAL (secondary level % of aged population) 

 Investment 
average 95-00 
(1) 

Average 
Long-term (2) 

Schooling (1) 

Brazil 21,2 23,2 70 
Canada 20 23,9 97 
US 20 19,7 88 
France 19-20 26,9 92 
Germany 21-20 25,3 88 
China 37 21,1  
India 22-23 11,7  
Japan 25 30,7 100 
Mexico 23 (25-20) 19,2 60 
CIS 16-22 16,9  
United Kingdom 17,5 19,3 93 
Italy  28,0 90 
Korea 27 27,3 90-94 
World 22   

Source: (1)WDI 2002 and (2)Penn World Table 2000 
 

Productivity trends.  

As mentioned above we will base our scenarios on two simple hypotheses: a U.S. advantage for 
the present decade (1.5%), then for the two following periods the U.S. trend will turn back to its 
centennial average of 1.0% per year. 
 
The other developed countries will first lose some ground with a 1.25% trend for the first decade 
and then they will maintain their growth that will allow a partial catching up to the United States. 

Past trends for the world economy 1960-2003 

 
 
Past trends are summarized in Table 5. They show that for the long period there has been a 
catching-up process between developed countries for per capita GDP. This has not been the case 
for all emerging countries except for Korea and China. In the last period 1979-2003 the picture is 
even worse: there is no more convergence between European countries and the U.S., Japan and 
the U.K. maintain their position, and non-Asian countries loose ground. 
 
These data show that the convergence hypothesis provides a strong optimistic view for the world 
economy. 
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Table 5: Trends in Economic and Demographic Growth : 1960-2003 
        
 Per Capita 

GDP 
 GDP  Population  

 1960-2003 1979-2003 1960-2003 1979-2003 1960-2003 1979-2003 
US 2,2 2,1 3,2 3,1 1 1 
Canada 2,1 2,5 3,4 2,7 1,3 1,2 
France 2,3 1,6 2,9 2,1 0,6 0,5 
United 
Kingdom 

2,1 2,2 2,3 2,5 0,3 0,3 

Italy 2,7 1,8 3 1,9 0,3 0,1 
Germany ns ns 2,8 2,6 ns ns 
Japan 3,7 2,2 4,4 2,6 0,7 0,4 
CIS n.s. n.s. n.s. n.s. n.s. -0,3 
Mexico 1,8 0,6 4,2 2,5 2,3 1,9 
Brazil 2,3 0,8 4,5 2,4 2,2 1,6 
India 2,4 3,7 4,6 5,6 2,1 1,9 
Korea 6,2 6,1 7,8 7,2 1,5 1,1 
China 6,1 8,4 7,9 9,6 1,6 1,2 
World 1,9 1,1 3,4 2,6 1,7 1,5 
Source : CHELEM CEPII.      
Note: Estimates were calculated using ordinary least squares 
regression 

  

 

Main results of the globalization scenario 

The globalization scenario described above is one of optimism for the World. First we see that the 
leading economy continues to register growth in per capita GDP, even if we build into the model a 
progressive decline over the decades (a decline in the rate of growth from 2.2% in the last part of 
the last century to 2.0% in the first projection decade, 1.9% in the second, and 1.75% in the last 
period).  
 
Other developed countries grow faster than the US by more than one percent per year in the first 
period, which is a highly optimistic view, but in our opinion not impossible. In fact, we know that 
these countries are growing well below their potential. The high levels of unemployment in most 
of these countries show that there is room for more growth without inflationary risks. This could 
be possible only if labor markets are made more flexible and if unit labor costs are reduced. 
 
Gradually the gap will be reduced over the two other decades because we feel that catching up 
becomes more difficult when these countries growth rates approach that of the United States. 
 
We also project some convergence for the larger emerging countries. Even if it appears moderate, 
it represents a big improvement from past trends for most of these nations. The Chinese growth 
rate might seem too low given the past history of Chinese records. There are two reasons for that: 
past trends have over-estimated the Chinese growth (experts agree that rate should be reduced by 
two points for the past twenty-year growth rate), second, we think that past performance was the 
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consequence of overcoming years of wastefulness and that now China will have to act more in 
accordance with international standards of finance and law. 
 

TABLE 6 : Per capita GDP (Average annual growth rates) 
 2003-

2010 
2010-2020 2020-2030 

    
US 2,00 1,90 1,75 
Canada 2,11 2,12 1,74 
France 3,23 2,67 2,20 
United Kingdom 3,01 2,37 1,83 
Italy 3,26 2,79 2,35 
Germany 3,10 2,53 2,05 
Japan 3,08 2,44 2,22 
CIS 2,99 2,78 2,97 
Mexico 2,84 2,36 2,73 
Brazil 2,94 2,45 2,77 
India 2,86 2,29 2,38 
Korea 3,41 2,80 2,01 
China 4,44 3,94 3,77 

Source: Authors calculations 
 
 
Our demographic projection came from the UN world population program. It shows that the 
demographic transition is progressing quite fast. One of the main problems for most developed 
countries came from the tendency to have a reduced work force. This will be a very difficult 
problem to overcome, since on one hand the demographic pressure will still very strong in the 
developing countries while the population will decline in some developed countries. 
 
One of the major problems is Russia. The demographic decline is so strong and the country is so 
large in terms of territory that it may not be able to maintain its control over Siberia and Central 
Asia. A possible migration of the Russian population will worsen the situation because people 
tend to prefer to live in the Western part of the nation. Living conditions are much easier there 
than in the Far East and the Russian government is too poor to offer high salaries to compensate 
for these disadvantages and to provide incentives for people to live in more remote regions. 
Russia may have to make a choice between Europe and Asia. 
 
Given the mixture between demographic trends and economic growth we find a new picture for 
the world economy. In Table 8 we saw that the developed nations lose some of their weight to the 
benefit of emerging countries: they lose around 6% of the share of world production. At the same 
time, Table 9 shows that they lose less in their share of world population (-1.5%, Table 9). 
According to that scenario China and India will see their combined production share increase 
from 18.5% in 2003 to 23.6%. Other prospective studies show that there is a risk associated with 
the globalization scenario: most gains will be made by the very big nations (and maybe some very 
small countries) while intermediate sized countries will tend to loose.  
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The problem of size is a difficult one. There is a question of scale economies: when it comes to 
very specific industries with high costs of entry there may be a direct causal effect between size 
and the development of that industry. This is certainly the case with the space industry. Russia 
(here the CIS) is declining because of its demographic problem, not because of economic reasons. 
Its economic size in this scenario is not very different by the year 2030 from the size of the French 
economy or Brazil: around three percent of the world economy. 
 
TABLE 7: GDP LEVEL estimates in US$ at constant prices and PPP values of 1995 
GDP (millions US$) 2003 2010 2020 2030 
US 9 485 356 11 681 657 15 422 613 19 728 337 
Canada 898 147 1 140 611 1 557 931 1 994 163 
France 1 440 640 1 854 314 2 480 373 3 128 953 
United Kingdom 1 410 705 1 772 450 2 308 875 2 853 019 
Italy 1 346 658 1 665 516 2 106 493 2 527 994 
Germany 1 990 994 2 470 808 3 161 756 3 838 607 
Japan 3 139 100 3 901 517 4 877 226 5 853 024 
CIS 1 849 276 2 183 323 2 695 192 3 350 387 
Mexico 889 226 1 187 942 1 656 740 2 314 632 
Brazil 1 262 608 1 675 504 2 321 061 3 229 508 
India 2 633 332 3 591 305 5 030 854 6 865 636 
Korea 900 274 1 176 209 1 580 408 1 928 435 
China 5 887 569 8 370 033 12 901 685 18 964 462 
Source: CHELEM CEPII for 2003 and Authors estimates for the other years 
 
 
 

TABLE 8: World Economic Weights 
World % 2003 2010 2020 2030 
US       20,6             20,0             18,9         18,0    
Canada         2,0              1,9              1,9           1,8    
France         3,1              3,2              3,0           2,9    
United Kingdom         3,1              3,0              2,8           2,6    
Italy         2,9              2,8              2,6           2,3    
Germany         4,3              4,2              3,9           3,5    
Japan         6,8              6,7              6,0           5,3    
CIS         4,0              3,7              3,3           3,1    
Mexico         1,9              2,0              2,0           2,1    
Brazil         2,7              2,9              2,8           2,9    
India         5,7              6,1              6,2           6,3    
Korea         2,0              2,0              1,9           1,8    
China       12,8          14,3             15,8          17,3    

Source: same as TABLE 7 
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TABLE 9: World population structure 
 2003 2010 2020 2030 
US 4,5 4,5 4,4 4,4 
Canada 0,5 0,5 0,5 0,5 
France 1,0 0,9 0,9 0,8 
United Kingdom 1,0 0,9 0,8 0,8 
Italy 0,9 0,8 0,7 0,6 
Germany 1,3 1,2 1,1 1,0 
Japan 2,0 1,9 1,7 1,5 
CIS 3,6 3,2 2,7 2,3 
Mexico 1,7 1,7 1,7 1,7 
Brazil 2,8 2,8 2,8 2,8 
India 17,0 17,6 17,8 17,8 
Korea 0,8 0,7 0,7 0,6 
China 20,8 20,1 19,0 17,9 

Source: United Nations Update 2002 
 
 
Given our hypothesis we found a tendency to converge between the big emerging countries and 
the developed countries. Most developed countries could remain in the range close to ninety per 
cent of the level of living in the U.S. China will come close to the average world level and close to 
the big Latin American countries. Perhaps the only deceptive result is the one found for India 
,which remains in the range of 9% of the US level. 
 

TABLE 10: Per capita GDP: The Convergence Hypothesis 
PIB/POP 2003 2010 2020 2030 

     
US 33 511 38 493 46 465 55 268 

Canada 27 887 32 287 39 804 47 281 
France 24 008 29 988 39 045 48 522 

United Kingdom 23 461 28 865 36 492 43 761 
Italy 23 311 29 176 38 410 48 465 

Germany 23 854 29 541 37 915 46 448 
Japan 24 688 30 534 38 865 48 402 
CIS 8 235 10 120 13 307 17 835 

Mexico 8 476 10 309 13 016 17 043 
Brazil 7 112 8 711 11 099 14 590 
India 2 481 3 021 3 790 4 795 
Korea 18 475 23 359 30 796 37 577 
China 4 546 6 163 9 073 13 139 

Source: same as TABLE 7 
 
Preliminary conclusions: From 1960 to 2003 (43 years) annual production has grown by 4.8% and 
population by 2.2%. From 2003 to 2030 (27 years) world population will grow by 30% and 
production will increase 2.3 times. We have excluded the question of sustainability but it may be a 
problem in this time frame. 
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Scenario 2: Regionalization 

The second scenario is based on the relative failure of multilateral liberalization. Nations do not 
succeed in reforming the multinational institutions to make them more efficient. This implies that 
important progress in multilateral trade negotiations and agreements is halted; it does not mean 
that there is a general return to strong trade protectionist policies. But, nations do use all the 
possibilities available to them to escape their obligations. In the developed countries as well as in 
developing countries the cost of liberalization on public opinion will be too great; the political 
cost to governments will be too high. Developing countries will find that their efforts are not 
finding a pay-off soon enough. They also find that gains are unequally shared. They feel 
developed countries maintain protection on products they otherwise could produce more 
efficiently, etc. Instability and uncertainty in the North give arguments to the “alter-globalization” 
movement. 
 
At the same time, though, a continued process of regionalization occurs. Regionalization remains 
popular among politicians, as it is easier to negotiate and to adapt to each situation. In Europe it 
appears to offers security for the former socialist countries against Russian hegemony and a 
stabilization force in the financial area. Although there are political divergences on the strategic 
role of Europe in the World and about its relations with the United States, it does not seem to 
imperil economic integration of the whole continent. As such, European enlargement to 25 
countries in 2004 and further enlargement to 30 countries will probably bring continued growth to 
the whole continent for some time. Economies in transition, after a difficult start at the beginning 
of the 1990s, continue to have a very positive trend.  Even Russia, after being in a virtual total 
collapse will be able to re-emerge thanks to its huge energy reserves and to political stabilization. 
 
In America the prospect of a free trade area progresses, although the benefits of it seem to be less 
than in the European case, as Free Trade Agreements are, by their nature, limited in total benefits. 
In particular no large gain is projected for agroindustry in Latin American, one of its main sectors 
with a comparative advantage, since North America is already a relatively open trade area and is 
also a major competitor. Other reasons are that each member keeps its freedom vis-à-vis the rest 
of the world, non tariff barriers remains high, there is no commitment to the freedom of people to 
move within the area, etc. The outlook for Latin American countries remains very weak and 
fragile as shown by Equator, Argentina, Venezuela, Columbia, etc. The Brazilian experiment is 
still under examination. 
 
In Asia the situation from the perspective of potential regional integration is even worse due to its 
historical heritage. In the past it has been very difficult to arrange an Free Trade Agreement in 
Asia because of the large heterogeneity of the region. Asia has very wealthy countries, and the 
largest populations of the world, as well as some of the poorest nations and smallest populations. 
Cultural and religious differences among Asian nations are also very large. But China appears to 
be able to change that pessimistic outlook. The large Chinese market and economic dynamism 
(although it is based on a weak banking system) give China a major argument to boost the 
ASEAN+3 initiative. The main driver for China is its will to become the Asia leader vis-à-vis the 
western world. China’s effort to develop a manned space capability and a robust space industry is 
part of its leadership strategy. 
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Access by emerging countries to developed markets remains limited due both to low growth and 
to the remaining tariff and non tariff barriers. International investment is also low; progress in the 
catching up process is slow in the first decade and then almost disappears. 
 
We have decided to retain a relatively optimistic hypothesis for the European region, for the first 
period but not so much for the following periods. The concept is that enlargement of the EU 
cannot be a long-term solution for Europe. Low growth in the rest of the world will have negative 
impacts on European growth in the second and third decades. 
 
 
Table 11 GDP and Per Capita GDP Growth: 2003-2030 
 

  GDP  Per Capita GDP 
 2010/2003 2020/2010 2030/2020 2010/2003 2020/2010 2030/2020 

US        2,0 1,9           1,7           1,0           1,0           1,0 
Canada        3,4 1,9           1,7              2,1           0,9           1,0 
France        3,6 2,4           1,7           3,1           2,1           1,6 

United Kingdom        3,2 2,1           1,5           2,9           1,8           1,2 
Italy        3,1 1,8           1,2          3,3           2,2           1,7 

Germany        3,0 1,9           1,4           3,0              1,9           1,5 
Japan        2,6            1,8           1,2           2,5           2,0           1,5 
CIS        2,3            1,0           1,1           2,9           1,6           1,9 

Mexico        3,3            2,0           1,7          1,9           1,0           1,1 
Brazil        3,1            1,9           1,7           2,0              1,1           1,2 
India        3,5            2,5           1,8           1,8           1,4           1,0 
Korea        2,7            1,4           1,2           2,2           1,2           1,2 
China        3,8            2,9           2,4           3,1           2,5           2,2 

Source: Author’s estimates 
 
GDP growth for the US is only 2.0% with a population growth of 1.0%. That means that its per 
capita GDP growth is only1.0%. Meanwhile European countries are rapidly catching up during 
the first decade of this analysis both because there is slow growth in the U.S. and because the E.U. 
maintains a relatively high growth. Emerging countries achieve similar results but given their low 
initial level, the process is not so fast.  
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Table 12 Levels of Per Capita GDP 
 
Per Capita GDP 

(US $1995 PPP) 

2003 US=100 2010 US=100 2020 US=100 2030 US=100 

US 33 511 100 35 928 100 39 687 100 43 839 100 
Canada 27 887 83 32 238 90 35 297 89 38 937 89 
France 24 008 72 29 776 83 34 143 86 39 997 91 

United Kingdom 23 461 70 28 568 80 32 023 81 36 242 83 
Italy 23 311 70 29 236 81 34 048 86 40 444 92 

Germany 23 854 71 29 363 82 33 420 84 38 599 88 
Japan 24 688 74 29 375 82 34 810 88 40 531 92 
CIS 8 235 25 10 054 28 11 828 30 14 251 33 

Mexico 8 476 25 9 684 27 10 686 27 11 920 27 
Brazil 7 112 21 8 159 23 9 098 23 10 200 23 
India 2 481 7 2 819 8 3 088 8 3 420 8 
Korea 18 475 55 21 576 60 24 220 61 27 228 62 
China 4 546 14 5 644 16 6 893 17 8 600 20 

 

Scenario 3: Crisis/Independent Nations 

In this scenario, the promises of the new economy are not fulfilled. Both productivity gains and 
growth in the new economic sectors declined. Foreign investors loose their hunger to buy U.S. 
assets in large amounts due to a diminution in expected profits. This will make the external 
financing of the current account difficult. Pressures on the $/€/Y may get out of hand and result in 
a major devaluation of the dollar. The reduction in the outlook for U.S. growth will decrease the 
public resources and increase the expenditures, making the public deficit larger. Therefore the 
twin deficits appear to be unsustainable in the long run. 
 
Low growth in the United States and the large decline in the U.S. dollar will have major negative 
impacts. Transatlantic as well as transpacific partners will suffer greatly necessitating major 
changes in the relationship of the U.S. to the rest of the world. 
 
Given the decline of profit prospects in the U.S., European firms will invest less (both fewer 
acquisitions and fewer Greenfield investments) in the U.S. despite cheaper prices of U.S. assets. 
European banks would have no choice but to continue to buy treasury bonds. European firms will 
invest much more in emerging markets due to an increase competitive pressure on European 
industry linked to a dramatic appreciation of the €. Whether the EU zone will show resistance to 
such a move is not clear, but probably the Euro zone will not be enlarged: new members such as 
Poland or Hungary will not be able to support the competitive constraint of a strong Euro. The 
weakest states such as Greece and Portugal may also find it too difficult to manage. There is a real 
risk of disintegration of the European Monetary Union. 
 
More generally difficulties appear in the management of the global system: reforms are put into 
question, insecurity will prevail, and opponents to globalization gain more influence. There is a 
danger of a general breakdown, but governments try hard to resist the temptation to completely 
destroy the international system as happened in the post 1929 years. The financial system will 
become very weak, and the financial crises are recurrent. 
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As usual, the most open economies may face more difficult times than large economies. 
Developed economies are also supposed to be less sensitive to international crisis than emerging 
countries: developed economies have greater capacities to face crisis and they rely less on 
international investments for their growth. 
 

Main results 

 
Growth in the US is very low compare to other countries. The primary reason behind is that there 
is no revival of productivity. Essentially, the exceptional growth pattern of 1995-2000 is not 
repeated making the potential growth of the US after 2003 remain gloomy. A slow growth 
scenario for the US makes it more difficult to correct both domestic and external imbalances. In 
2004 external trade imbalances will reach 5% of GDP. Until now the deficit in the current account 
was compensated by very large amounts of foreign investment. The Central Banks of Asia which 
have bought large amounts of U.S. treasury bonds may reduce their buying while European 
countries which have invested heavily in high technology industries as well as in media industry 
may have to reduce their involvement given the low expected return 
 
The other developed countries that have had a relatively low growth in the 1990s (below their 
potential) will, to some extent, catch up in spite of the crisis, while maintaining moderate growth 
in the first period at least. In Europe specifically there is a risk of the breakdown of the EU. A 
group of core countries (the founding father group without Italy) will resist the breakdown but as 
more and more countries try to opt out of their obligations as far as they can, this will tend to 
weaken the Europe capacity to influence the reform of the world economic system. European 
countries are unable to replace the United States as the world engine for growth. 
 
In the following decades European countries growth tends to decline to levels equal or even lower 
than the U.S. rate. In terms of per capita GDP they nevertheless show better performance as a 
result of their stagnant or declining population. From that perspective they come closer to the US 
level. 
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   TABLE 13 GDP Annual Average Growth  
 

GDP 2010/2003 2020/2010 2030/2020 
US 1,5 1,4 1,2 
Canada        2,7 1,4 1,2 
France 2,7 1,4 1,2 
United Kingdom 2,4 1,2 1,0 
Italy 2,3 0,9 0,7 
Germany 2,2 1,0 0,9 
Japan 2,2 0,9 0,7 
CIS 1,8 0,5 0,6 
Mexico 2,8 1,5 1,2 
Brazil 2,6 1,4 1,2 
India 3,0 1,5 1,3 
Korea 2,2 0,9 0,7 
China 3,0 2,2 1,9 
Source: Author's estimates   

 
 

Emerging countries which have expected to gain market access in the US and Europe find it more 
and more difficult to access these markets both because of slow growth and growing barriers to 
trade. The decline in foreign direct investment reduces the available funds for investments and 
makes it difficult for the indebted countries to repay their debts. It also reduces their capacity to 
develop education and other important social programs. 
 
Under these circumstances they will have to rely more on their own resources and will attempt to 
maintain relatively high levels of protection.  
 
Even China may find it difficult to maintain a positive growth rate. This may put it on the verge of 
collapse, given the fact that there are an enormous number of unemployed people (estimates made 
show that to maintain unemployment stable growth should be 6% per year). The Communist party 
remains the only force able to deal with that kind of situation.  
 
Emerging countries registered very low growth (around two per cent of per capita GDP) during 
the first and second decades of the 30 year horizon of this study. In the third decade of the time 
frame, the per capita income in these nations begins to turn around. Our hypothesis is that low 
growth is not sustainable for a long time. The solution could be finding the development of a 
privileged south-to-south trade development program. 
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Table 14: GDP/capita 
GDP/Capita 2010/2003 2020/2010 2030/2020 

US 0,50 0,50 0,50 
Canada 1,39 0,41 0,49 
France 2,26 1,13 1,09 
United Kingdom 2,06 0,85 0,75 
Italy 2,44 1,28 1,24 
Germany 2,20 1,02 0,95 
Japan 2,18 1,10 1,03 
CIS 2,39 1,14 1,38 
Mexico 1,42 0,49 0,60 
Brazil 1,48 0,60 0,65 
India 1,34 0,42 0,53 
Korea 1,74 0,66 0,68 
China 2,36 1,71 1,74 

Source: Author’s estimates 
 

 
 
Table 15 Levels of GDP per head 

 
Source: Same as table 13 
 

Growth Drivers For the Scenarios: 

Demographics drivers  

Most long-term growth models start with the analysis of demographic trends. However, they 
generally consider demographic elements as an exogenous input; consequently, not significant in 
further analysis. But now, since the problem of the aging population appears to be very 
significant, research is being done to simulate the impact on financial intergenerational 
equilibrium. This trend is important, but it does not appear to be central to our economic growth 
model. The exceptions are from the macroeconomic point of view and on the issue of limited 
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public fund available for space development. And, as was noted above, the aging population could 
represent a growing market for some space applications. 

Technology drivers  

In the long-run a sizable proportion of measured economic progress is the result of technical 
progress and of societal changes. Economists concentrate on technical aspects and tend to ignore 
societal changes. Technical progress has two roles: first it is, a way to raise labor productivity 
(producing more with fewer inputs), and secondly it is a way to produce new goods, and services 
which may create new industries. (The Internet, for example, gave rise to a flow of new services–
sometimes replacing old ones but more often creating new ones). These two aspects are not easily 
separable as new products can create opportunities to raise productivity and economic growth. 
 
One cause of inequality between nations is the result of their unequal ability to generate and/or to 
use new technologies. There are leaders and lagers in the race for progress. The United States is 
considered to be the leading global country. So its technical performance defines the 
“technological frontier”. Its economic performance is the benchmark for other countries. The 
price to be paid for access to new technology is largely below the cost of its development, so the 
potential growth of the laggard nation is potentially higher than that of the leading country. This is 
a catching up process. 
 
Long-run, productivity gains in the leading technological economy are around 2.2.% per year as 
measured by what economist call “apparent hourly labour productivity” because productivity 
gains are not only the fact of labor but it is also the result of investment. Global factor 
productivity, which is the residual of growth that takes into account all the measurable factors 
contributing to growth is thought to be around 1.3%23. 

                                                 
23 All these data refer to the U.S. economy published by the BLS--see Graph 1, below 
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Another major source of growth is what economists call “human capital,” taking into account the 
educational level and experience of workers, measured by years in the work force. The higher the 
education level, the higher is the productivity of labor. It is often measured by the wage premium 
paid to people with more education. It explains one part of the difference between labor 
productivity and multifactor productivity. Obtaining a high level of education is now a necessity 
in developed countries. Using complex technology raises the demand for skilled labor and skilled 
labor produces more value added, raising productivity.  

Societal causes of diverging performance  

To some extent the preceding remarks are the easy part of the job: if we know how to measure the 
contribution of demography, human capital, investment in equipment, infrastructure, etc… It is 
much more difficult for economists to explain the “rise and fall” of nations24. What are the causes 
for success and failures? How do we explain the way Japan lost its dynamism for more than a 
decade? How do we explain the U.S. productivity revival?  
 
The factors used to explain the Japanese “miracle,” the strong relationship between business, 
political and administrative people, is now viewed as one of the major reasons for Japan’s 
incapacity to reform, change, and modernize these incestuous relations. In the Japanese case as 
well as in the German case the close relations between banking and industry, which may partially 

                                                 
24 This is nevertheless the subject of an abundant literature from Kendrick seminal research on « Why growth rates 

differ ? » and on « US long term productivity growth » and the last OECD publication « The Sources of 
Economic Growth in OECD Countries », 2003. 
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explain the low rate of return on investment in those countries, has turned into a weakness with 
today’s globalization. This is so engrained in their culture that it may take a generation or more 
for these nations to change their systems.  
 
The U.S. decline was a recurrent problem of economic analysis in the 70’s and 80’s. It was related 
to the theory that technical progress had run its course. The cost of R&D was increasing and its 
contribution to growth was lower. Most of the decline occurred in the services sector. Then came 
the surprise surge of the “new economy.” The large investments in technology intensive 
commodities started to pay back. 
 
The debate around the “new economy” is now more a debate on its size and sustainability over 
time than on its reality. Technical progress is still foreseen as high for the microelectronic 
industry, but there is more skepticism on the potential for new markets of the kind generated in 
the past decade by the Internet and the mobile phone. The expected impact is more on the 
diffusion of new organizational schemes over the whole economic system rather than of a new 
innovative cluster. So the effects of technological developments will fade over time and, as far as 
productivity gains are concerned, we will return to centennial trends. Then the question is more 
about the capacity of European countries and Japan to catch up with the United States, than for a 
new revolution. Thus the question is also their capacity to raise their R&D expenditure and their 
investment in human capital. 

Core Assumptions Underlying the Scenarios 

Geopolitical 

•  No major wars between space faring nations occur, There are no weapons of mass 
destruction deployed in space 

•  The United States continues to be the largest investor in space technology, but 
•  Other nations have both overall growth rates that are higher than those of the U.S. and 

other industrialized and have faster growing space budgets25 
•  The trend toward migration to urban areas continues and the immigration of workers from 

poor nations to wealthy nations continues 
•  More nations initiate space programs for both economic gain and for defense/security 

reasons 

Energy and Environment 

•  A supply crisis in fossil fuels does not occur, 
•  The price of oil remains within historical fluctuations: Brent oil will stay between $20 and 

$30 (US dollars) per barrel. 
•  All industrialized nations, whether signatories of international agreements on the 

environment or not, establish more stringent regulations on threats to the environment 
•  The demand for using space technology to monitor environmental changes increases 

                                                 
25 A major reason for this will be that it is far easier to have a large percentage growth rate on a small base than on a large 

base. 
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Technological Developments 

•  R&D investments continue at present levels in industrialized nations (between 2.0% and 
3.0% of GDP) Canada and developing countries invest much less in R&D.  

•  Global accessibility of the Internet and of advanced communications becomes cheaper and 
more widespread 

•  Sufficient bandwidth is available and allocated for new telecommunications applications 
•  The speed and capability of computing and information processing will continue to 

increase, although past growth rates may not be duplicated. This is one area where 
economic progress and technological progress could diverge. 

Other 

•  There is no imminent threat to the Earth from asteroids or other non-terrestrial object.  
•  There are no major climatic or geophysical changes to the Earth 
•  Population growth rates will begin to stabilize globally and decrease in developed 

countries 
•  The average age of the population will increase 

 

The political convergence hypothesis 

Convergence is a term that is commonly used by economists in the analysis of long-term growth. 
Political scientists generally do not use it. Nevertheless after the fall of the Berlin wall, there has 
been a new debate around the thesis enounced by Fukuyama in his book on the “End of 
History.”26 The thesis is that the democratic system is the ultimate and best form of political 
evolution of human society. It is based on the principle of the equal right of each individual to be 
fairly respected and treated by the State and other individuals. Human rights are at the centre of 
that thesis and it is a guarantee for peace between nations. 
 
This political convergence hypothesis means that gradually authoritarian states will disappear to 
the gain of democratic states.27 Once again this is not a linear process and naturally we can also 
fear that international economic inequality will be a major drag on the process. Nevertheless, 
historical experience has shown that there is no other durable alternative. 
 
In the same manner, a free market system appears to be the best way to encourage economic 
development. It is also clear that it does not guarantee success, because there are many other 
conditions that have to be met for economic growth. And, a free market does not necessarily lead 
to a uniform society. There is a clear separation between the productive sphere and the 
distribution sphere. On the supply side, the room for new or innovative types of firms seems 
rather limited. Although there are strong firm cultures (IBM does not behave the same way as 
Microsoft or GM does not behave like Ford or Mercedes or Toyota), nevertheless they have to 
market to the same customers, therefore their products or services must be similar. Next is the 
                                                 
26 *** 
27 There are, of course, many different forms of democratic government. We will not attempt to precisely define a 

democracy here except to differentiate it from authoritarian and autocratic societies. 
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question of income distribution. Spontaneously distribution tends to be unequal and favor the 
strongest. Social policy can be more or less corrective of these inequalities. We can have a very 
efficient society with low social redistribution and a low level of taxes (as in the United States) or 
a very high social welfare (Netherlands or Sweden) but with high taxes. 
 
Even if many recognize that tax levels should be reduced in continental Europe, it appears 
nevertheless that high levels will remain as a consequence of the rapidly greying societies. Health 
costs and retirement benefits are bound to grow rapidly in the 2010s; the question will be how to 
reduce other expenses. Security will require more funds, as defense expenditures are already very 
low in many European countries. Privatization may allow some shifting of government 
expenditures, but that can only work once—forcing future expenditure reductions to be made 
elsewhere. 

International security 

Even if a world war is excluded from the possibilities, there are nevertheless many other war 
risks. First are the local wars with hundreds of thousands of casualties (Iraq-Iran in the past and 
may be India-Pakistan in the future, or civil wars like many in Africa). Except if oil producers are 
concerned, these wars generally have a small impact on the world economy. In that case 
international intervention and national energy policies are implemented to limit the impacts. 
 
The second danger is the terrorist attacks on developed countries, in particular in the United 
States. If the threat grows, this will become a serious impediment to globalization. The need to 
control borders will increase, both for control of financing of terrorist networks as well as for the 
control of persons and merchandise. Transactions costs will increase and there will be even a 
stronger demand for controls on money flows generated by drugs or arm trafficking activities. 
 
If we agree with the concept of political convergence, then it may also form the basis for a better 
multinational co-ordination in the fight against these calamities as well as for more effective 
activities by the United Nations or other similar international organizations. 
 

International institutions 

 
A free market means that there are strong and efficient institutions that make it work which 
include:  

•  Monetary policy limiting inflation,  
•  Prudent rules and controls which limit the risks of banking failure,  
•  Trade rules and an enforcement institution like the settlement mechanism at the WTO,  
•  Competition rules to guaranty fair trade,  
•  Social rules to forbid child labor and prisoners forced labor, but also which allow poor 

countries to compete with developed countries,  
•  Intellectual property right protection that still could allow access to drugs necessary to 

fight epidemics like AIDS, etc. 
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Given the growing opposition by many to uncontrolled globalization, reinforcing or developing 
fair international rules could ameliorate this opposition through effective internal reforms. These 
reforms might include: 

•  More flexibility in the labor market,  
•  More open markets for all goods and services including the procurement of public goods 

(in particular access to foreign bidders),  
•  For common rules on technical security etc., and 

Even the development of regional monetary integration can be seen as a way to minimise the 
negative effect of exchange rate volatility. 

Major Uncertainties Underlying the Socioeconomic Scenarios 

 
Globalization as well as political convergence means that world competition remains a peaceful 
competition between nations. We know from historical experience that it is a fragile construction. 
If nations do not bend theirs efforts to constantly improve the functioning of the system and to 
enlarge its domains (manufacturing, agriculture, services etc.) then a return to some kind of 
national protectionism and aggressiveness between nations might reappear. 
 
A peaceful competition means that the rules of the game in space will be different from the past. 
More emphasis will be given to private funding while high economic growth will contribute to 
maintain important while relatively declining public funding for space R&D and programs. More 
and more nations will be willing to begin new space programs in order to benefit from the 
technological spillovers.28  
 
Below is a description of the factors that would favor a continued globalization.  
 
Uncertainty is the most important factor in the financial world. Past major international crises 
became financial crises. In an open financial world, a national crisis can easily become a world 
systemic crisis. To some degree, WWII was had its origins in the 1929 crisis, and some of the 
after-effects of WWI were behind the depression that started in 1929). Even the 1973 oil crisis 
had less of an impact on the world economy. 
 
In more recent years, developed countries have been able to manage their own financial crises and 
have avoided any uncontrolled extension of a national crisis into a world crisis. Even the collapse 
of the stock exchange throughout the world did not degenerate into a full financial crisis. It seems 
that this was due to a large accumulation of experience over the last twenty years. Monetary fine-
tuning (“Greenspan” effect, and Bundesbank tradition for the European Central Bank) by 
conservative and careful policies have assured the developed world of financial stability.29 

                                                 
28 In fact, this would be a continuation of a trend that has been accelerating during the 1990s where smaller and 

developing nations initiate limited space programs to “buy into” new technological developments. Most of 
these space efforts are oriented either toward commercial profit (e.g. providing space services) or to helping to 
solve specific social needs (e.g. environmental monitoring of large sparsely populated areas). 

29 However, this is only an observation based on recent history. If the financial sector of the developed world becomes 
complacent and ignores the ever changing geopolitical climate there is an ever-present danger that current 
stabilization policies may not work in a new environment. Financial instability is not a “disease” that modern 
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The last financial crisis with international implications illustrates that these crises tend to recur 
(e.g. in Latin America or in some of the transition economies such as Russia) in spite of policies 
more or less inspired by the so-called “Washington Consensus.” These crises have proven that 
emerging countries are financially very weak and face of a lack of confidence. One of the results 
of the recurrence of these crises is that international investors have a preference for investments in 
developed countries. 
 
Currently, China is an exception. There has been active investment by developed nations in the 
Chinese economy. But China may become a major casualty: most experts consider the Chinese 
banking sector to be virtually bankrupt. The Chinese State is bailing out the system, but there is a 
possibility that with liberalization the Chinese financial sector could be in trouble. In the past both 
Mexico in 1994 and Korea in 1997 registered a major financial crisis the same year they 
liberalized their capital account. Pressures on China to liberalize its financial sector will increased 
with its sky rocketing external surplus. This will necessarily occur during the coming decade. 
Whether the Chinese leadership be able to overcome these problems or not is an open question. 
One positive factor in China’s favor is its large financial reserves.  
 
Other major uncertainties are on the side of public opinion. Rising inequality within developed 
countries and between nations probably cannot increase much further without putting the whole 
system into danger of an unstable political situation.  
 
Structural adjustment programs and trade liberalization measures alone prove inefficient to 
resolve many of the structural impediments to the development of the less developed countries. 
International terrorism will attempt to find some legitimacy in their fight against Western 
countries. If they succeed, major disruptions to social, political, and economic regimes could 
occur. 
 
The trade in illegal drugs and arms is in opposition to financial liberalization and even free trade. 
In order to preserve the very basic democratic tenants of open financial markets and free trade, 
there will be a cost incurred through an increase in security controls to thwart efforts that threaten 
the system. The cost of these controls will be proportional to the extent of the illegal activity. 
Given the connections between these illegal activities and some of the other uncertainties 
mentioned above (terrorism, structural barriers in developed nations, income inequality etc.), it is 
unclear how effective any of the increased security controls will be. 
 

                                                                                                                                                               
economics has “cured.” History can and often does repeat itself. Thus, the concept of uncertainty as a major 
factor in the financial world remains a key unknown element in any socioeconomic scenario. 
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CHAPTER 4: IMPLICATIONS FOR THE SPACE SECTOR 

Table 16, below, summarizes the general consequences facing the space sector from the three 
scenarios. 
 
Table 16: Implications of Scenarios for Space Funding and Applications 

Scenarios 1 (Globalization) 2 (Regionalization) 3 (Crisis/Independence) 
Financing for 
Space Activities 
 
 
 
  

Government 
 
 
Govt./Pr.  
Partnership 
Private 
Capital 
 
  

•  International 
agreements for major 
space programs 

•  Government financing 
takes secondary role to 
private opportunities and 
capital markets 

 
International Consortia 
Defense/Security 
Exploration 
Partnerships 
encouraged 
 
Open international 
markets  

 
Indeterminate 
 
Relative weights of 
sectors depend on 
number and strength 
of regions. 
 
Probably few stable 
regional agreements 
(Europe most likely 
to be successful). 

Mainly national 
government control of 
space with few incentives 
for private financing 
 

Defense & Security; 
other applications 
with social benefits 
Partnerships to help 
relieve budget 
pressures 
Not much private 
capital except as 
government 
contractors.  

Types of Likely 
Applications 
 
 
(See Table 17,  
below for a 
more detailed 
list of 
applications.) 
 

•  Social and public goods 
provided on 
international basis 
taking advantage of 
economies of scale 

•  Environmental 
monitoring; treaty 
verification 

•  Enforcement of other 
international agreements 

•  Civil applications with 
commercial potential 
and risk-taking (large 
available markets) 

o Tourism 
o Manufacturing in 

space 
o New services 

A mix between 
scenarios 1 and 3: 
 
•  Fewer duplicative 

systems 
•  Regional alliances 

(may not be 
stable) 

•  Medium sized 
markets that may 
or may not be 
large enough for 
scale economies 

•  Security within 
region a priority 

 

•  Security monitoring 
and enforcement 

•  Duplicative systems—
each nation has its 
own 

•  Applications where 
government is 
provider and ones 
that have to pass a 
cost/benefit test 

•  Dual use applications 
o Education 
o Weather 

forecasting 
o Search and 

rescue 
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Globalization 

Although there has been a strong trend toward multinational firms and a global economic regime, 
history has shown that there is no assurance that this trend will continue on a smooth path. 
Economic globalization is dependent on nations moving toward a free market based economy that 
also implies some form of democratic government. Economic globalization is also dependent on 
the establishment of a relatively uniform regulatory system that is predictable, fair, and 
enforceable. 
 
Space is a global industry. Within limits established by the political system, companies compete 
for launch services internationally. Satellite manufacturing, once virtually dependent on U.S. 
companies, is now an industry with companies located around the world. Space services are also 
available internationally. However, because of the dual-use nature of many space activities, there 
are regulatory and legal limits on the degree of international trade that can occur in this industry.  
 
The globalization scenario, if it materializes with a truly cooperative spirit toward regulatory 
reform and new international agreements could provide the setting for a commercially friendly set 
of incentives for the space sector. These could include a major reform of the U.N. Conventions on 
space to provide clearer definitions, to change the registration of space objects requirements to 
better reflect commercial property rights, and to move toward a uniform or “model code” for all 
space nations so that both definitions, liability, and property rights could be easily determined. At 
present, there is no accepted agreement on where space begins (i.e. at what altitude), creating 
some ambiguity between the rules for aircraft and the rules for spacecraft.30 
 
Globalization can have both positive and negative effects on the growth of the space  
sector and on the development of specific space applications. 
 
Positive effects: 
  

•  Privatization of space assets would be possible if markets were large enough to be 
profitable for some space activities. If this were to occur, governments would have to be 
willing to relinquish some control of space activities. Applications that involve very large 
international markets would benefit. Examples: launch services, remote sensing, distance 
learning, tele-medicine. 

•  Globalization would mean rising per capita income among most nations (although at 
different rates of growth), which would create the potential for more markets for space 
(and other) goods and services. New and larger markets might open opportunities for the 
expansion of currently profitable consumer space-related services such as GPS navigation 

                                                 
30 There are currently international efforts underway to put space on a more commercially viable regulatory basis. 

UNIDROIT, an international organization based in Rome has proposed a new registration system for space 
and this is now being considered by many nations. The UN COPOUS, headquartered in Vienna has been 
discussing issues of the commercial interpretation of the various UN Conventions adopted and signed by many 
nations during the late 1960s and early 1970s. However, progress has been slow, given the many different 
national interests involved. A detailed consideration of all of these complex regulations will be the subject 
matter of the next set of tasks in the OECD study. Here, we only point to the issues that a scenario of 
globalization should be capable of accelerating the progress in these agreements and making commercial space 
a less risky and more viable business than it is today. 
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equipment and telecommunications (information-based) services, and perhaps the use of 
space for entertainment services (e.g. real-time distribution of movies, new music delivery 
services, etc.) 

 
Negative effects: 
 

•  Globalization and economic growth is likely to stimulate a backlash among some in 
society that will push for a “simpler” life and against using new technology. 

•  Population growth rates, particularly in nations that lag behind the leaders in economic 
growth will create both social and economic problems. Enclaves of low-income people 
can encourage tensions and be breading grounds for terrorist and social activism against 
richer populations. (It should be noted that this could be positive aspect for space 
applications that can monitor and track illegal activities. However, it would have to be 
demonstrated that space monitoring and tracking would be better and cheaper than other 
means and/or would have a positive benefit/cost ratio towards contributing to 
governmental efforts to control illegal activities. 

•  Security and defense issues (apart from those mentioned above) will be of major 
governmental concern for many years to come as a result of a number of social inequities 
and factors. Space applications will be used to monitor and control these activities and this 
should be a growth sector for government programs using new satellites. 

•  In the financial community, commercial space activities would have to be shown to have a 
greater opportunity cost and ROI than other high technology and high-risk investments. 
This could be difficult, given the growth of other high-tech industries such as 
biotechnology and the connections between health services and the aging population of the 
industrial countries. Spin-offs in the study of the effects of the space environment on 
human beings as well as some biomedical studies performed in space have led to advances 
in treating human beings. This connection between biomedical research in space and 
human health could lead to new investments and applications either using the space 
environment and/or space technologies. Other industries might be similarly affected. As 
with other “negative” aspects of globalization, the availability of sufficient private capital 
for space investments will depend more on opportunity costs and the expected ROI of 
specific projects than it will on globalization. However, when globalization means larger 
markets and higher potential sales, the connection becomes clear and what appears to 
currently be on the negative side could easily turn into a positive growth opportunity. 

 
On a parallel note, the growth of the information industry and the connections to the Internet and 
space communications is particularly interesting. Space is part of this growing sector, providing 
both infrastructure (communications satellites, for example) and products (e.g. navigation 
information and remotely sensed pictures and data). But, space may play a niche role in many 
aspects given that the profitable mass markets are in densely populated regions where some 
services more cheaply served by fiber optic cable. Direct satellite networks are more cost effective 
in less populated areas. Unfortunately, often low skill levels and low-income populations 
characterize these areas. Therefore, social pressures may develop to provide satellite services 
(education, health, etc.) to these areas at government expense rather than as thriving commercial 
markets. Private investments for applications that are mobile (such as the tracking of cargo 
shipments, intelligent highways, etc.) are also feasible using direct satellite connections. 
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Regionalization 

The effects of regionalization are likely to be similar to globalization on space, although at 
somewhat lower levels of activity due to: 

•  Less harmonization among nations in areas of regulation 
•  More regional conflicts possible 
•  Lower per capita income growth 
•  Less convergence of growth rates in general 

 
Nevertheless, satellite capabilities will be used for additional security concerns and for global 
monitoring. There is likely to be less private sector investment in space under this scenario than 
under the globalization scenario. However, regional markets may be large enough to support 
sizable space investments by the private sector. Since we have argued that the Far-East and North 
American regional markets are not likely to form or to expand during the time period of this 
analysis, many of the possible advantages for space of regionalization will be less likely to occur. 

Crisis/Independence 

Under this scenario, space will revert more to government activity. Security, defense and other 
government uses of space will become increasingly important (at least for the first decade of the 
time span under consideration). And, governments may discourage private investment in space 
because of the potential dangers of dual-use technologies in the hands of companies and other 
nations. 
 
There will also be pressures on discretionary budgets of major nations from the social and 
political push to spend money to solve terrestrial problems. Only to the extent that space could 
address these problems would government resources be devoted to space. As discussed above, 
governments will have to be convinced that space applications in areas that address social 
problems will have positive benefit/cost ratios. How much can space applications contribute to the 
monitoring and alleviation of environmental problems? Will distance learning through space-
based equipment be more cost effective than using other types of transmission and can distance 
learning provide better employment skills to those needing the training for jobs? What are the 
technological limits of tele-medicine through space communications media?   
 
Areas such as space science and exploration would be greatly hurt by lack of new funding 
initiatives. 
 
In short, the demand for expenditures on basic governmental functions will force a close 
evaluation of spending more on space (and therefore less on other government programs). This 
scenario could easily end in a reduction of the amount available for space, particularly space 
programs unrelated to solving human living conditions. Since the beginning of the space program, 
government space officials have had a difficult time explaining to the general public the many 
ways that space does have a direct benefit to the population. Since many of the connections are 
indirect and people generally do not think they are participants in the programs and benefits, the 
political strength for support of additional space expenditures by governments has been weak. 
This is a problem of communications as much as it is one of reality. Perhaps one “wild card” in 
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this crisis scenario hinges on the ability of governments to build support based on the real benefits 
that the population does receive from space. 
 
Private investment in space will be even more challenged in a crisis scenario. In every recession, 
investment opportunities requiring the raising of large up-front capital with higher risk factors are 
the first to be postponed. Unless there is some dramatic new application for space that is not 
apparent today, it is difficult to imagine a strong growth path for private space investments in the 
crisis scenario. (If governments decided to purchase space services directly from private sources 
rather than creating enterprises within government agencies, some commercial opportunities will 
arise. By necessity, these profit opportunities would be heavily regulated, and dependent on the 
budget process.) 

Specific Applications 

 
Table 17, below, can only hint at the possible applications from space initiatives under the various 
scenarios. Many areas are dependent on technology advances (e.g. space tourism, space power 
generation, and industrial manufacturing in space). It is difficult to predict results based on socio-
economic criteria. But it is clear that budget pressures on the government side and opportunity 
costs on the private sector side will determine whether (and when) these applications could be 
developed in space, if the technology were available. 
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Table 17: Space Applications Under Different Socioeconomic Scenarios 

Scenarios 
 

Applications 

Scenario 1 
(Globalization) 

Scenario 2 
(Regionalization) 

Scenario 3 
(Crisis/Indepen-

dence) 
Earth Observations 
Weather & Climate 

Likely to be a growth area, but led by government R&D given large social value 
and public policy in U.S. to make weather data freely available 

Forecasting " 
Global modeling & 

observations to 
improve productivity, 

quality of life 

" 
Regional cooperation; 
some improvements 

? 
Could grow, but likely 

limited to national needs 
rather than international 

agreements 
Monitoring " 

Environmental 
management, security 

needs 

" 
Regional security needs; 

multiple systems 

" 
National security needs, 
many redundant systems 

Remote Sensing " 
Commercial 

development; uses in 
better resource 

management and in 
many industries 

" 
Regional distribution 

systems; commercial use 
possible, but with sizable 

“shutter control” 

" 
Little cooperation among 
nations but growing need 
on national basis; problem 
of agreements on “shutter 

control” 
Telecommunications Growth will depend more on commercial markets than security; the relationship 

between overcapacity in fiber optics (and lower costs); space systems will supply 
point-to-multipoint markets, but question whether this is a niche or mainstream 

growth area. 
Voice ? 

Voice communications is a fairly mature sector. Growth will likely depend on 
levels of income, economic activity, and population growth. There may be some 
opportunities for expansion of markets through satellites to populations in remote 
areas. Local access fees vary widely, therefore the lowering of some fees due to 

more international cooperation may stimulate some growth as well. 
Mobile Services " " 

Particularly in regions 
with large land areas and 

sparse population 

" 
But question as to how 

many countries and 
markets 

Direct TV/Radio " " ? 
Growth possible, but some 
large markets/nations may 
already be fully covered 

Specific applications " 
Likely to be niche markets with large growth potential in all scenarios. Social 

value may exceed commercial profit potential raising questions of growth being 
dependent on available government budgets and political considerations. 

Search & rescue " 
Proven social value of satellite capability with existing international cooperation; 

rapid growth of terrestrial equipment in developed nations; as income rise in 
developing nations, greater use. Total market potentially large, but need for 

inexpensive equipment may limit economic importance (also equipment may 
become part of GPS equipment market). 
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Tele-medicine " 
With international 

agreements, could be a 
major use for 

providing high-tech 
care to populations 
difficult to reach. 

" 
May be limited by 

regulatory restrictions; 
R&D and use by military 

during conflicts. 

? 
May be limited by 

regulatory restrictions; 
may grow faster in nations 

with aging populations 
and with remote 

populations; R&D and use 
by military during 

conflicts. 
Distance learning " 

Could grow 
internationally as well 

as commercially; 
training of unskilled 

workers; virtual 
universities; 

" 
Potential to reach 

outlying populations; 
train for new skills; 

? 
Commercial potential 

within developed nations; 
use by business to develop 

skill levels; may be 
limited by national 
borders and cultural 

differences. 
Navigation " 

Could expand, 
particularly in first 10 
years, with increased 
affluence and markets 

as well as new 
applications. 

" 
With regional 

agreements, use for air 
traffic control and other 
government and social 

benefits. 

? 
Growth in early years, but 
may be limited by market 

saturation nationally; 
Additional uses for 
security purposes. 

Microgravity processing (Today, not much more than R&D; in future, could be driven by new 
technological advances coupled with market opportunities.) 

Industrial R&D ? ? ? 
Manufacturing ? ? ? 

Space power generation ? 
For operations in space " 

But, limited to 
relatively small market 

for new space 
facilities. 

" 
But, limited to relatively 

small market for new 
space facilities. 

" 
But, limited to relatively 

small market for new 
space facilities. 

Terrestrial transmission Likely tied directly to the technological potential for radically cheaper access to 
space; development of technology and of launch vehicles, safety of system, etc. 

still questionable, therefore unlikely in next 20 years; possible after that. 
Transportation Potential growth here is dependent first on technology (launch capabilities), 

safety of possible operations, and regulatory problems. Capital investment for 
commercial system very large that is another barrier to entry. Clearly, 

globalization will encourage this more than a crisis environment, but any 
development is likely to occur after time frame of this study. 

Cargo ? ? ? 
People (pt. to pt) ? ? ? 

Space tourism There could be limited space “adventurers,” but true space tourism (with mass 
market acceptance) is beyond the time frame of this study. There is no vehicle 

capable of this today; barriers to building one are both technological and 
financial; regulatory problems will be difficult to solve. 

Suborbital " " " 

In-orbit ? ? ? 

Security/Defense All aspects will grow during next decade; after that, depends on needs, 
replacement systems, and world tensions. 

Monitoring " 
Will be for treaty 

enforcement and for 
transparency 

" 
Treaty enforcement, 

security (arms, drugs, 
etc.) and observation 

" 
For security (arms, drugs, 

etc.), and for observing 
military actions. 

Communications " " " 
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Active command " " " 
Command and control 

from space during military 
operations 

Other ? 
Less need for military 

uses of space but 
possibly more joint 

military infrastructure 
programs. 

? ? 
Possibility of launch on 
demand, major military 

space presence in 
developed nations 

Space Science & Exploration " 
International scientific 

and exploration 
through cooperative 

programs; major 
initiatives possible 

" 
More limited cooperative 

programs 

? 
Depends on government 

budget funds; lower 
priority 
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CHAPTER 5: CONCLUSIONS 

 
Over the next thirty years we project most space activities to grow, regardless of which scenario is 
closest to actual conditions. This projection is based on several factors: 
 

•  Space is still a relatively new activity, with many applications yet to approach maturity, 
either in market potential or in technological development. 

•  The unique aspects of using space for earth observation and for the delivery of information 
almost instantaneously around the world are truly dual-use activities with large potential 
markets for meeting either government or private needs. For these applications the choice 
of scenario will determine who pays for the space services, the specific use of the service, 
and the level of activity, rather than whether the service will be provided or not. 

•  Commercial space activities are more likely to be encouraged and grow much faster if a 
globalization scenario actually materializes. Markets will be open and larger. Governments 
will form more cooperative ventures that will liberalize, harmonize, and stabilize 
regulatory regimes. And it will be likely that security issues will not be as ominous as they 
appear to be today. 

•  A crisis scenario will encourage more government use of space, more duplication of space 
capabilities as nations will tend to act alone rather than in consortia, and more emphasis on 
military and security uses of space. Additionally, given the overall slower economic 
growth and consequent narrow budget priority choices in a crisis scenario, space activities 
with marginal benefits are less likely to be funded. Those services that may not be funded 
will focus on civilian research, space exploration, and public services that will be deemed 
to be “non-essential.”  

Critical Socioeconomic Factors 

•  The fiscal stability of nations, 
•  Changes in per capita income, 
•  Public acceptance of space as a needed and useful government investment, 
•  The spread of both democratic societies as well as free and open markets, 
•  The aging of the population, particularly in developed nations, 
•  The migration patterns of the population, 
•  Providing for security and defense, and 
•  Protecting the environment. 

Major Government Policy Issues 

•  Providing incentives for encouraging funds for space ventures 
o Within government: 
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! Funding the development of new space capabilities, including better and 
less expensive access to space, 

! Addressing space capabilities on a government-wide basis as a viable 
alternative to more traditional delivery of services to the public. 

! Approaching space funding with a business mentality—justifying full-cost 
funding of programs that realistically prices large up-front capital 
expenditures.  

o In the private sector: 
! Providing regulatory, legal, and other incentives for capital investments in 

space. 
! Entering into international agreements to open markets for space goods and 

services, 
! Balancing the needs for security with realistic export controls that still will 

enable the relatively free flow of space goods and services, 
•  Establishing macroeconomic policies that encourage the growth of income and new 

market opportunities, do not exaggerate income inequalities, and create jobs. 
•  Ensure that the fiscal system is stable, predictable, and compatible with other nations. 
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