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Background
 Senior managers of space agencies participating in the
International Space Exploration Coordination Group (ISECG)
commissioned development of a collective ISECG paper on the
societal benefits of space exploration

 Purpose of the paper:
 Help agencies communicate more effectively with their respective
political decision-makers regarding space exploration benefits

 Establish common benefits-related framework and vocabulary among
agencies

 The ISECG released the paper,
"Benefits Stemming from Space Exploration" (Sept 20, 2013)
 Posted to the ISECG website (www.globalspaceexploration.org)
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Issues / Considerations
Past efforts to satisfy stakeholder requirements for reporting of space exploration
benefits have had mixed success (e.g. Chase study report for NASA, 1977):
US Comptroller General assessed a study by Chase Econometrics Associates, Inc. to evaluate how NASA
R&D spending affects the U.S. economy. The Chase report concluded that this spending produced many
benefits between 1960 and 1974, and that "a $1 billion sustained increase in NASA R&D spending will
raise real GNP $23 billion by 1984." Most of this GNP increase would result from improved technology and
productivity, and some would result from increased government spending, "which stimulates spending in
different parts of the economy."
However, the Comptroller's assessment concluded that "The Chase study does not prove convincingly that
the benefits are as large as stated....Other types of studies are necessary to provide a complete evaluation
of NASA R&D. Since similar increases would result from Government spending on other projects, such as
welfare programs, the "multiplier effects" alone do not justify more NASA R&D spending…. The
techniques used had certain shortcomings.... Plausible and seemingly minor changes in the study's
assumptions lead to major changes in the results. The results depend upon statistical correlation between
NASA R&D spending and changes in a measure of gross productivity in the U.S. economy.... Because of
problems in measuring total productivity in the economy and because other possible causes of
technological progress were ignored, the correlations may not indicate a true cause-and-effect
relationship."
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Issues / Considerations (cont'd)
 Historical context for previous assessments of benefits may no longer apply
 Effective quantitative measurement of benefits is very challenging
 Different stakeholders value benefit types differently
 e.g. Relative value of Tangible vs Intangible benefits

 To what extent are benefits derived uniquely from space exploration?
For certain benefits, it is difficult to isolate space exploration's contributions
from those of other sources in the aerospace sector or other organizations
and entities that also claim roles in delivery of science and technology-related
benefits
 As a result, claims of "space exploration benefits" are open to criticism, either for
overpromising, or for underselling.

 Despite desire by political stakeholders to anticipate benefits in as a precondition for space exploration program funding, the serendipitous nature of
discovery and innovation makes it impossible to predict the benefits
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No Shortage of Space Agency Benefits Reports

5

Related Efforts to Measure Benefits: OECD

From "The Space Economy
at a Glance 2011", OECD
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OECD: Space Economy at a Glance (cont'd)

From "The Space Economy
at a Glance 2011", OECD
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OECD: Space Economy at a Glance (cont'd)

From "The Space Economy
at a Glance 2011", OECD
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A Starting Point: What do people need?
Maslow's Hierarchy of Needs

Max-Neef's Fundamental Human Needs
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Initial Framework - Value Stream
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White Paper Outline
Executive Summary
1. Introduction
2. Fundamental Benefits of Space
Exploration
2.1 Innovation
--Advances in Sci & Tech
--Global Technical Workforce Development
--Enlarged Economic Sphere

2.2 Culture and Inspiration
2.3 New Means to Address
Global Challenges
3. Expected Benefits from Exploration
Missions in the Next Ten Years
4. Conclusion
11

Introduction
• Space exploration for 50+ years has produced many societal benefits
– Tangible benefits, often unforeseen and serendipitous, began in early years
(e.g. Improved computers, solar cells, batteries, fuel cells, etc.)
– Critical knowledge helped develop space services (e.g. Satellite
telecommunications, Global positioning, Weather forecasting)
– Benefits still delivered today, enhanced by international cooperation
(e.g. International Space Station benefits to humanity)

• Space exploration has the potential to provide a wide range of
benefits for humankind in the future
– Beyond-LEO exploration documented in the Global Exploration Roadmap
requires new capabilities and promises to expand societal benefits

• The BWP articulates an internationally shared perspective on the
nature and significance of the benefits of space exploration, and on
the potential for future delivery of benefits

• The BWP reflects the strong commitment by space agencies to deliver
benefits to society and will help space agencies to engage
stakeholders about improving the flow of benefits to society
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Innovation
The ingenuity required for space exploration is harnessed to generate benefits for humanity
Advances in Science & Technology
• Benefits across a broad spectrum of societal priorities such as
health & medicine, transportation, environment, and public
safety
Global Technical Workforce Development
• Space exploration is a key motivation to pursue careers in
science, technology, engineering, and mathematics (STEM)
• Studies have demonstrated the link between space
exploration and inspiration to study STEM fields
Enlarged Economic Sphere
• Investment in space is becoming attractive to private
entrepreneurs
• Examples include the first resupply mission to the
International Space Station (ISS) and the development of
space habitation systems
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Innovation Example: neuroArm
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Overpromising or Underselling? Space Exploration and Cancer Research
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Space Exploration's impact on education/career choices
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Culture and Inspiration
Space exploration provides a unique perspective on humanity's place in the universe

• Exploration fulfills human curiosity and inspires wonder
Enduring questions:
• What is the nature of the Universe?
• Is the destiny of humankind bound to Earth?
• Are we and our planet unique?
• Is there life elsewhere in the Universe?

• Giant leaps for humankind
Exploration missions expand our views about the limits
of human travel and the possibilities for humanity

• Evidence of past or present life in the solar system
would affect humanity's appreciation of life's
uniqueness on Earth
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Space Exploration's Impact on Culture & Inspiration
An example from Japan: Multiple feature films about the Hayabusa mission were produced
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New Means to Address Global Challenges
Space exploration is a catalyst for nations to build mutual understanding and trust

Space exploration creates opportunities to produce unique
solutions for dealing with global challenges including hazardous
Near Earth Asteroids; Solar storms; Space debris; Environmentally
sustainable development
• International Partnerships
-- Mutual understanding, trust
-- Including developed and
developing countries

• Advancing Capabilities for
Global Protection
-- Space-based systems can
provide direct benefit to
people on Earth
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Conclusion
• Over the years, space exploration has produced an impressive
record of benefits for humanity
• There is no activity on Earth that matches the unique challenges
of space exploration.
• The first fifty years of space activity have generated benefits for
people around the globe. This past record gives strong reason
for confidence that renewed investments in space exploration
will have similarly positive impacts for future generations
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