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Preface

This report documents the output of a workshop held at the International Space University (ISU) in Strasbourg, France, April 19-22, 2005.  Nineteen invited experts with extensive experience in international government and industry space programs came from nine different countries to discuss “Structuring Global International Cooperation in Space Exploration.”  In seeking to develop a coordination scheme to optimize the set of exploration efforts around the world, they built on the output from the 7th American Institute of Aeronautics and Astronautics (AIAA) Workshop on International Space Cooperation, which had taken place a year earlier.

This ISU Workshop was organized in conjunction with George Mason University, Fairfax, VA, USA; co-sponsored by the American Astronautical Society (AAS), the American Institute of Aeronautics and Astronautics (AIAA), the European Space Policy Institute (ESPI), the International Academy of Astronautics (IAA) and the International Astronautical Federation (IAF); and supported in part by the Raytheon Company.  

The experts at the workshop were not serving as representatives of their employers.  Rather, the views expressed in this report were developed through the collective reflection of the group, and do not necessarily reflect the views of any space agency, aerospace company or other organization.  Nor does this paper necessarily reflect the views of any of the sponsoring and supporting entities.

As well as being made publicly available on the Websites of the sponsoring organizations, this report is being distributed to key space policy decision-makers around the world to assist them in the consideration and development of mechanisms for international cooperation in space exploration.

Introduction

Aspirations for space exploration expressed by the US, Europe, Japan and other nations represent a fundamental change in the paradigm of space programs.  Exploration is an ambitious scheme to understand the Universe starting with a presence on the Moon, then moving to human missions to Mars and beyond.  And many would argue further that exploration, in order to be sustainable, must transcend knowledge-driven activities and incorporate commercial activity with real economic returns.  Thus, exploration encompasses a long-term, complex, open-ended set of activities, rather than a one-shot mission or even a group of missions.  These various activities are interrelated, but they are also separate.  International cooperation in exploration could be conducted the old-fashioned way, one program at a time; it could also be writ large with enormous benefits to all participants.  

International cooperation can expand the scope of a program beyond the individual participants’ capabilities.  By taking advantage of the resources of multiple countries, cooperation can enlarge the set of space exploration activities able to be undertaken.  The expansion of resources is not just financial, but also scientific and technological.  Cooperation can potentially make implementation more affordable to each individual partner involved, while it definitely enriches the pool of scientific and technological expertise brought to bear.  Cooperation offers robustness and redundancy by adding mission options and broader access to other nations’ transportation and infrastructure components.  International partners can also serve to enhance the legitimacy and credibility of a venture thus strengthening political and financial support and conferring greater stability.

However, benefits do not come without costs and risks.  It is well recognized that international cooperation adds layers of complexity to the design and management of programs.  At the same time, interdependence can impact successful budget and schedule performance.  Nevertheless, carefully structured international arrangements can minimize exposure while maximizing mutual benefits.  

Nations do not cooperate on space activities merely for the sake of cooperating.  They work together when the partnership yields benefits addressing the self-interests of all the partners.  As a result, partners may be pursuing common programmatic goals, but for quite different reasons.  Each partner’s space program exists within its own national context, which requires political and economic leverage on investments for program continuity, and continued involvement of any partner requires the continued satisfaction of its core interests and needs.  Successful cooperation also requires the flexibility to deal with partners’ priorities as they change over time, even though some of these changing circumstances are impossible to anticipate (especially political change).

A New Paradigm for Cooperation in Exploration:  A “Program of Programs” 
At the 7th AIAA Workshop on International Space Cooperation, May 2004, in Anchorage, Alaska, USA, one of the Working Groups addressed the topic of “International Cooperation in the Context of the Implementation of a Space Exploration Vision.”  The Working Group was mandated to “. . . discuss the modalities of defining and implementing an exploration vision as a coordinated international endeavor.”  

In January 2004, President George Bush announced a new vision for the US space program, committing the nation to exploration of the Moon, Mars and beyond, and inviting “other nations to share the challenges and opportunities of this new era of discovery.”  Many other countries are developing exploration visions and programs that are also focused on the Moon and Mars.  The Anchorage Working Group assessed that similarities between the US and European programs are such that there could be momentum for broad international cooperation if the US and Europe were to cooperate and invite other nations to join them.  However, given that exploration will entail a long-term, open-ended set of activities impossible to predict in detail at this early stage, the traditional approach to international cooperation (reaching detailed agreement at the outset on all partners’ roles and responsibilities for the duration of the program) is virtually impossible. 

The Anchorage Working Group developed a new conceptual approach to international cooperation to implement a complex vision for space exploration.  In the new paradigm, exploration would not be a large monolithic international program, but rather a two-tiered construct.  On one tier, broad international coordination would integrate global exploration efforts.  On the second tier, individual projects would be developed, either nationally or with international partners.  The two tiers can be viewed as an overall global program comprised of national, bilateral and multilateral programs, or a “Program of Programs.”

An international coordinating body was proposed by the Anchorage Working Group to integrate all national space exploration activities (human and robotic missions looking at the Moon, Mars and beyond) into an inherently global enterprise for space exploration.  With active coordination of activities, gaps and overlaps among programs could be minimized, and critical path redundancies could be carefully evaluated, thus optimizing the global program and maximizing the overall return on the many investments in exploration worldwide.  

Within this coordinated framework, individual programs, and any international partnerships conducting them, could develop in their own time.  There would be no attempt to identify a single ideal approach to international cooperation in all exploration activities.  Rather, international cooperation in any individual exploration activity would employ the international arrangement that best fit the specific tasks and circumstances, as determined by the partners involved in its implementation.  The Anchorage Working Group noted that a significant consequence of this approach was that a specific activity need not be “international” in terms of its participants to be a contributing element of the global enterprise coordinated as a Program of Programs.

The Strasbourg Workshop, in following up on the Anchorage Workshop, focused on the coordination tier of the Program of Programs.  The conclusions and recommendations of the Working Group are presented in the remainder of this report.  

An International Coordination Structure

Early Efforts 

A number of space agencies have already initiated activities aimed at international communication regarding exploration-related plans and programs.  The US National Aeronautics and Space Administration (NASA), the European Space Agency (ESA) and the Canadian Space Agency (CSA) have all hosted meetings involving multiple international space agencies embarking on exploration activities.  Some examples include the following:  NASA hosted 19 agencies at an international workshop, “Creating New and Sustainable Space Exploration,” November 2004, in Washington.  Another NASA international workshop in February 2005 focused on exploration science.  ESA and the British National Space Centre (BNSC) jointly organized an Aurora Science Workshop in Birmingham, England, involving 120 scientists from Europe and North America in April 2005.  Another ESA workshop in Sarteano, Italy, May 2005, was jointly organized by ESA and the Italian Space Agency (ASI) to address international cooperation topics.  And CSA conducted a May 2005 international workshop in Longueuil, Quebec, to showcase current research and future projects to help shape the direction of space exploration in Canada.

The difference between current activity and the proposals in this report is that the recommended approach seeks to institutionalize an international coordination mechanism.  This international coordination mechanism would become a permanent part of the landscape for the long-term exploration of space.  

The Coordination Structure

Because the timeframe of exploration is so long, because the missions to be undertaken are so complex and open-ended, and because the stakeholders and interested parties are so varied, it has to be anticipated that the respective roles of the players are likely to change over the years.  One can envision evolving roles for all of the major players:  government space agencies, other government agencies, aerospace industry, entrepreneurial companies, scientists, and countries with little or no current interest in undertaking exploration activities.

The coordination structure developed by the Working Group is a structured, permanent organization inclusive of stakeholders, potential stakeholders, interested parties and parties that could assist in facilitating and promoting space exploration globally.  At the core of this structure is a “Coordinating Body” whose membership is limited to the stakeholders in exploration, those with money in the game.  Initially, at this early stage, this group is comprised of some of the world’s space agencies.

At the same time, the structure would involve a variety of potential stakeholders, but in less central roles, in “Associated Bodies.”  The Working Group recommended the establishment of Associated Bodies to provide a means of involving the potential stakeholder groups of industry, the science community and additional countries not yet involved in exploration.  The aim is to be inclusive, to provide the opportunity for these potential stakeholders to meet in separate groups, as opposed to a chaotic open forum comprising too many diverse interests.  Significantly, the coordination structure is designed with built-in flexibility so that potential stakeholders in the Associated Bodies could graduate to become full members of the Coordinating Body as they emerged as real stakeholders over time.

The Coordinating Body:  The Coordinating Body would not be a governing body or a decision-making body, but rather an enabling body.    In this core body, those with vested interests in exploration would be able to communicate and consult with one another to build confidence amongst themselves in an international approach to exploration, to facilitate coordination of their various activities, and to promote worldwide support for exploration through outreach and constituency building.  At a minimum the exchange of information would seek to inform national program designs through the development of a Consolidated International Exploration Roadmap.  Over time, as it succeeded in building confidence among potential partners, national decisions could reflect increasing interdependence among programs and infrastructure.  But it is critically important to emphasize that the Coordinating Body would not make decisions in this direction.  The Coordinating Body would not constrain any participant. The work of the Coordinating Body would inform all so they could decide if they wanted to shift and adjust their programs, optimizing them in the context of the whole that is available globally.  

The Associated Bodies:  The Associated Body structure would enable the potential stakeholder groups to address relevant issues, and it would further promote two-way communication with the international Coordinating Body.  It would also provide an opportunity for the different Associated Bodies to communicate amongst themselves as they deemed desirable.  Thus, these communities would be able to influence the development of the Consolidated Roadmap by the Coordinating Body, and their participation would also increase chances that their emerging activities would be compatible with the Consolidated Roadmap.  And, as they invested their own resources in exploration, emerging stakeholders from the Associated Bodies would be accepted into the Coordinating Body.

→ Information Flow

→ Contributions to Consolidated Roadmap and Potential Membership Evolution

Figure:  International Coordination Structure

This structure probably does not add value for national interactions between governments and the companies in their own countries, but it could facilitate international interactions among companies.  Information from the international Coordinating Body could improve industry decisions regarding, for example, research and development investments, so that companies would be better positioned for future undertakings worldwide.  International interactions among companies could facilitate the development of international industry-to-industry relationships.  For its part, industry information regarding, for example, emerging markets and new investments, as seen from the perspective of companies worldwide, could be useful to all Coordinating Body members.

The Working Group felt strongly that, despite the fact that exploration at present is clearly a space agency-centric operation, over the longer term, various companies and entrepreneurs are likely to emerge as commercial players making investments and realizing economic return.  Industry is now a supplier of infrastructure and services under contract to government space agencies, but it is envisioned that, over time, as markets develop, private companies could emerge as economically viable commercial service providers to the global exploration undertaking.
  

The science community should also be an Associated Body since it needs to be involved with the Coordinating Body in assessing the Consolidated Roadmap relative to scientific interests in exploration.  The Science Community Associated Body would also develop guidelines for ensuring shared international access to the scientific data
 resulting from the missions being coordinated.  A default assumption that science data will be shared is mandatory if the global set of science missions is to serve all participants’ interests and needs.  Without such an underlying assumption, further coordination towards a Program of Programs would be impossible.  Fortunately, however, there is a long tradition of science data sharing, and so there is no reason to believe this is an issue.

A third Associated Body would involve other countries with potential interest, but without exploration programs at present.  The extended duration of the exploration effort virtually ensures that new national players will enter the scene.  Although Coordinating Body membership should be limited to space agencies with active exploration programs, some form of consultation with other countries is desirable so as to motive their involvement.  This provides an explicit evolutionary path for such countries to incorporate exploration into their space programs over time and to emerge as real stakeholders.  Furthermore, such consultation could encourage consistency of such countries’ emerging programs with the Consolidated Roadmap.

The Associated Bodies could meet independently, discuss issues, provide information and recommendations to the Coordinating Body on their own initiative or upon request, and participate by invitation in Coordinating Body meetings as relevant to the productivity of the Coordinating Body.  The Working Group did not feel it appropriate to probe the details of potential interaction scenarios.  The fine-tuned rules of engagement for interaction between the Coordinating Body and other groups must be left to the players at the table. 

The Affiliated Body:  It is the job of agencies and industry to conduct exploration, but to sustain exploration, multiple constituencies need to value space exploration and, ideally, to demand it.  There is thus a natural role for the Coordinating Body in maintaining and promoting global public and political interest in exploration.  Outreach organizations and other public interest groups in the non-profit sector, as well as individual champions of exploration, need to be engaged by the Coordinating Body.  From an organizational perspective, however, the role of this group is not one of helping to develop the Consolidated Roadmap, so this group is called an Affiliated Body to distinguish it from the Associated Bodies.  

This Affiliated Body of Outreach Groups and Champions, in fact, may not even function as a “group” at all.  Nonetheless the Working Group felt it important to emphasize that the outreach role of the Coordinating Body would be greatly facilitated by establishing and maintaining relationships with organizations that are working worldwide to promote public interest in space in general and in exploration specifically.  Furthermore, there are individuals with talent and vision, entrepreneurs and others, who have the ability to communicate with passion and to generate widespread excitement and support.  The members of the Coordinating Body, individually and collectively, should encourage and engage these individuals in every way possible.

Activities and Products

The initial activity of the Coordinating Body would be to serve as a clearinghouse – to provide a forum for all stakeholders to communicate their national plans.  National plans containing information such as national visions, program elements, priorities, timescales and indications of levels of commitment,
 capabilities and technologies needing development, and science objectives would be openly shared.  The exchange would be at a reasonably high level of abstraction, at the level of programmatic performance and approaches, not at a level of detail involving the exchange of technical data and information that would engage export control laws and regulations.  This communication, while informing one another, would start the process of identifying synergies among programs and building confidence in one another’s plans and programs.

The comprehensive collection of national plans would be aimed at the development of a Consolidated International Exploration Roadmap.  The Consolidated Roadmap would present an aggregate picture of the full global set of future missions and activities, scientific goals and knowledge sought, and technologies and infrastructure to be developed, with timeframes for such development.  The Consolidated Roadmap would comprise systems architectures and concept of operations information covering the programs of all countries involved in the Coordinating Body. 

The stakeholders in the Coordinating Body are as a matter of first principle independent, but they can choose to be interdependent.  With a Consolidated Roadmap in hand, a common picture of gaps and overlaps can be developed.  A Consolidated Roadmap enables participants to avoid gaps by filling in holes in programs and infrastructure, eliminate overlaps where they so choose, or decide that providing redundancy (particularly in strategic components, critical path elements or key pieces of infrastructure) may be desirable to strengthen the overall program.  Thus, over time, a Consolidated Roadmap can converge into a Coordinated Roadmap.  And to the extent this represents a common approach to exploration, it could even facilitate the entry of new players in ways that would integrate more effectively into the overall scheme.
 

As confidence builds among the potential partners such that there is willingness to depend on one another’s missions and infrastructure, the coordination structure could also become a forum for the development of design-related standard interfaces – standards that would enable interoperability among independent elements provided by various players.  The Industry Associated Body could be challenged by the Coordinating Body to develop a list of areas
 where interoperability is desirable and further to develop the standards.

The development of classical bilateral and multilateral cooperative programs where there is consonance of interest would be a likely outcome of the communication and coordination in the Coordinating Body.  The Coordinating Body, however, would have no role in such individual cooperative activities and certainly no involvement as a group in the exchange of technical data and information necessary to design, develop and operate individual missions.  

Membership and Leadership

The actual membership of the Coordinating Body would be limited to stakeholders who control exploration budgets and thus have a vested interest in the international coordination of the global effort.  Initially those stakeholders with investments in exploration would be space agencies willing to share information about their programs with an aim of optimizing international activities.  Other potential stakeholders and interested parties would be engaged through membership in Associated Bodies as described above.

It is possible that the Coordinating Body may wish to specify a process for selection of representatives of industry, for example, taking advantage of industry representational groups like the AIA in the US and CIFAS or Eurospace in Europe, but it may also be possible that the Coordinating Body would want to challenge industry to figure out how best to organize itself as an Associated Body.

Similarly, the Coordinating Body members would need to figure how best to engage the science community, but the Working Group noted that existing science groups with longstanding mandates to design coordinated programs for exploration should be brought into the tent.  Examples include the International Mars Exploration Working Group (IMEWG), the International Lunar Exploration Working Group (ILEWG), and the International Space Life Sciences Working Group (ISLSWG).

The participation of other countries in an Associated Body would most likely start with a self-nomination.  Countries could be interested in joining because they are developing plans for exploration-related activities and want to engage in dialogue before their plans are finalized.  Other countries could want to join because they are interested in learning more about what others are doing before they start developing their own plans.  There would probably be a need for some sort of screening, lest the group take on members with interests that are too diffuse.  Rules for acceptance of members should be left to the Coordinating Body.
The flexibility of the overall process intends that individual Associated Body members could graduate to Coordinating Body membership as they make investments in exploration.  The issue of graduation from the role of potential stakeholder in an Associated Body to that of actual stakeholder in the Coordinating Body is interesting.  The coordination process needs to be open and inclusive from the early stages to attract broader investment in exploration, not to prematurely discourage it.  However, the Working Group felt strongly that rather than over-defining the concept of “vested interest” which serves as a criterion for membership in the Coordinating Body, this would be better left to be figured out by the Coordinating Body as new players are seen to emerge.

The Working Group felt that the appropriate level of membership for the Coordinating Body was space agencies, not national or political entities.  The actual members need to be at a high enough level to be able to make policy decisions regarding exploration programs, so that national exploration programs would indeed be informed by Coordinating Body work.  At NASA, the level envisioned is the Associate Administrator responsible for exploration; at ESA, the Director responsible for exploration.  

The Coordinating Body cannot be led by one agency or even a pair of agencies; rather a collective leadership is recommended.  Based on models that have worked in a variety of other international coordinating schemes (CEOS, COSPAS-SARSAT), a rotating chair for meetings is recommended, and a secretariat function may turn out to be advisable.  Decision-making schemes are not necessary since the Coordinating Body is truly a coordinating body, not a decision-making or management body.

Political-Level Superstructure

The United States has a vision for space exploration, expressed by President George Bush in January 2004, and NASA has initiated programmatic activity to realize this vision.  Other countries, including Europe – both at the European Space Agency and in national programs – have exploration programs, but without, as yet, the high-level political mandate to proceed that exists in the US.  

The Working Group considered the desirability and feasibility of a repeat of the US efforts in 1984 which put Space Station high on the political agenda in Europe, Japan and Canada, thus enabling a political mandate within these potential partner countries to participate in the program.  The Group concluded, however, that until there is a broader international consensus regarding the priority of space exploration, a US-led campaign to gain high-level international political support for exploration would be unlikely to succeed.
  

Benefits of a Coordination Process

It is most important to note that the premise underlying the Strasbourg Workshop was not that international cooperation is a desired end in itself.  Rather, the participants in the Working Group believe that international cooperation in space exploration has the potential to bring real benefits to all participants, as well as to the overall global effort.  Their goal was to figure out a way to realize this potential.  While developing an international coordination structure to optimize worldwide space exploration activities, the Working Group also considered the serious implications of the fact that space exploration is a huge endeavor with money being its scarcest resource.  For exploration to be sustained, new sources of revenue must be found by expanding the players.  The coordination structure developed by the Working Group sought to address all of these interests.

The coordination structure presented in this report is an institutionalized international structure, not an ad hoc one.  It would put leadership in the hands of those with vested interests in exploration – specifically, at least in the near term, those space agencies that are actually conducting exploration programs.  It would provide a near-term mechanism for these agencies to exchange information about their plans and programs (information that might not otherwise be available to all participants), leading to the development of a Consolidated International Exploration Roadmap.  This Consolidated Roadmap could evolve into a Coordinated Roadmap as individual players figured out where best to invest to fill holes or to preclude unnecessary duplication, thus optimizing the global exploration effort and related expenditures.  The coordination process could also facilitate the members’ identification of specific programs that they might wish to undertake on a cooperative basis.  By involving all potential stakeholders and other interested players, but not in a chaotic full open forum, the structure would ensure two-way communication with industry, the science community and other countries that provides valuable information informing the development of the Consolidated Roadmap.

Conversation about new ways of doing business in exploration frequently points to new roles for industry.  The proposed coordination structure is consciously a forum to engage industry in innovative ways that are outside the typical government-contractor relationship.  In the first instance, industry is critical to the implementation of exploration programs, so their input to the agencies is critical, and that input improves as they see the big picture.  Although companies do not need this coordinating structure to put them in contact with their own space agencies, it would provide companies full international exposure.  The opportunity for companies to interact with space agencies and other companies around the world in a forum dedicated to streamlining exploration could promote international industry-to-industry collaboration and teaming, and provide best value to the space agencies.  Furthermore, functioning as an international group, industry could be challenged to develop standards promoting interoperability among elements of many nations’ exploration programs, bringing additional efficiencies to the overall global effort.  

The coordination structure would allow the space agencies to challenge potential stakeholders to take ownership and make exploration happen on a sustainable basis.  The Coordinating Body/Associated Body consultation process would present emerging countries and companies the opportunity to identify program and/or technology areas where their investment could contribute significantly by leveraging off the overall program as it is unfolding in the Consolidated Roadmap.  And, as an evolutionary process that accommodates new stakeholders, the coordination structure would encourage this broader investment in exploration.

The development of an internationally integrated approach to exploration would enable stakeholders to claim a global legitimacy for the overall exploration effort.  Pragmatically, the multi-national commitment to a coherent international plan would enable players to argue leverage on their national investments.  Consistent communication regarding the plan to political decision-makers, funding authorities and the public around the world would serve as a tangible endorsement of the overall effort.  Such outreach by space agencies, by space outreach organizations and by other powerful individual champions of exploration around the world would serve to enhance the sustainability of the long-term global effort.

Finally, an authentically international structure such as the one proposed could allow agencies certain interesting benefits.  First, it could bring to the table countries which might be otherwise difficult to engage.  In an international coordination structure, contributions by all countries integrate into the overall exploration effort, even if classical bilateral relationships between certain participants might not be legally or politically feasible.  Second, the Coordinating Body could provides a neutral forum for providing transparency on various national policies that could impede cooperation (for example, data dissemination policy, launch policy, export control policy) and to begin seeking resolution of problems (which may or may not occur in this forum).  Third, because information gathering and coordination, rather than management or decision-making, is the role of the Coordinating Body, space agencies could interact on a more open footing with one another.  Information could be taken onboard without a requirement for reacting, as is necessary when one agency is sitting in the Chair.

Potential Next Steps
This discussion paper resulting from the collective reflections of the Strasbourg Working Group is one step in a series of considerations on this extremely important topic of international cooperation in space exploration.  The Strasbourg Workshop elaborated the Program of Programs concept developed a year earlier in Anchorage.  The members of the Strasbourg Working Group expressed their hope that the process of elaboration will continue, as there is much more to consider.

For example, the Working Group recognized that they were predominantly a Western group and that, even among its members, there were cultural differences regarding prerogatives of space agencies and relationships between government and industry and other outside communities.  The views of more structured, formal societies and non-market economies should be considered. To this end, it would be useful to review the international coordination concept with representatives from government and industry in Japan, China, Russia and India, all of whom have exploration plans of their own.

Appendix A
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� The Anchorage Working Group dubbed the concept a “Virtual Program of Programs.”  Following an international workshop that NASA hosted in November 2004, at which the Virtual Program of Programs approach was briefed by the Canadian Space Agency representative, NASA has begun to refer to the concept as a “Program of Programs.”  CNES (the French space agency) has developed a similar concept for a “Solar System Exploration Programme of Programmes (SSEPP).


� For example, members of the Working Group suggested that among the potential areas where industry might develop commercial services are telecommunications, navigation, launch and logistics supply.  Independent commercial operations in areas where markets develop, such as tourism and resource exploitation, might even warrant significant initial private investment.


� The Working Group was careful to distinguish between the scientific data products of a space mission and the technical data related to the design and operation, which are subject to export control laws and regulations in many countries.


� The Working Group recognized that potential private sector activities involving proprietary information and private intellectual property, even if nominally scientific data, would need to be outside the scope of this requirement for data sharing.  The Coordinating Body could task the Industry and Science Community Associated Bodies to work out the details of accommodating this commercial interest. 


� While budget requirements and funding plans can be an element of confidence building, the Working Group noted that such budget information may be less significant than various other indications of the level of a nation’s commitment to exploration.  Planning numbers are less significant than appropriated numbers.  It is also important to note that it is impossible to compare budget figures from non-market economies with those from, say, the US and Europe.  At the end of the day, it is more important to understand what will be delivered than what it will cost.





� After much discussion, the Working Group concluded that it should not be the goal of the Coordinating Body to develop a common exploration vision statement for all nations.  All participants in exploration would certainly agree that, at the highest level of abstraction, exploration addresses a fundamental human need to expand frontiers of space and knowledge.  But national vision statements reflecting more detail are political statements.  All players will have different visions flowing from natural differences in their policy motivations and objectives for pursuing space exploration.  Furthermore, these visions with their implied priorities to address national needs may change over time.  But this is not a problem.  It is not the existence of a global vision statement, but rather the existence of a globally integrated program that brings strength to the effort.





� For example, areas suggested by members of the Working Group as amenable to the development of international standards include launch interfaces, docking mechanisms/latches, cabin pressures, power, and telecommunications.


� The model presented by the multinational ministerial-level Earth Observation Summit in July 2003 is one that participants in exploration may wish to consider at some point in the future, but not now.  The Summit resulted in the development of an intergovernmental Group on Earth Observations (GEO) involving more than fifty countries and numerous international organizations who generated a 10-Year Implementation Plan for a Global Earth Observation System of Systems (GEOSS) that seeks to fill gaps and avoid duplication of effort in the worldwide Earth Observation network. The GEO will continue to meet at the ministerial level every three years.  Governance issues are still being resolved, but all players acknowledge the criticality of the involvement of senior political figures in the process.





