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ABSTRACT

Microgravity: the future of innovation

The International Space Station is a US taxpayers investment estimated at about $70 billion spent over
30 years (with an overall price tag of $100 billion by all member nations), thus it is natural to ask about
the ISS’s Return on Investment to justify its continuous operation and existence its scientific payoff. While
this is not a trivial financial question, a more appropriate measure for the ISS would be the Return on
Innovation phrased from the perspective of: “What is the cost of NOT innovating and NOT exploring in
microgravity?” This simply correlates with the otherwise-not-accessible-knowledge, the number of
unique “lessons learned” and discoveries, especially those that enable humanity to pursue solutions for
global critical problems and open up new avenues in areas at big impasse. To add to it, maybe space is
the necessary step that humanity will have to undertake to progress, to change consciousness and
awareness and to encourage creative cooperation coupled with a communitarian view of Earths future.

ISS is a top engineering achievement in space harboring a myriad of outstanding fundamental scientific
investigations. There is a growing interest in highlighting the ISS achievements especially from the
perspective of their impact on terrestrial technologies and by being the source of a cascade of
accomplishments and developments ranging from the seed scientific discoveries to direct applications,
many of them serendipitous in nature. The ultimate goal is to build upon these successes to increase the
potential of commercialization and to create a stable, self-sustainable space based market. An overview
of already identified microgravity benefits to material and life sciences will be given as well as examples
highlighting the breadth of these scientific investigations and the aforementioned serendipitous effects.
The value of a space-based novel initiatives will be explored with specific examples in the works.

The talk will also touch upon the need for a customized on-demand payload return from the ISS to
augment the current payload downmass to Earth and increase the ISS commercialization potential. The
existing transportation infrastructure is correlated with the current ISS utilization demands in terms of
bulk downmass and schedule frequency and it is operated by the SpaceX Dragon Capsule and the Russian
Soyuz with a combined frequency of about three to seven times per year. Based on previous experience
with commercial partners it appears that a customized on-demand payload return system better meets
the customers' needs and directly encourages potential emerging markets of 1SS users. The talk will
briefly step through the rationale behind defining a metric (requirements and design functions) that
identifies/assigns quantifiable system level parameters to capture the various aspects of the need for a
customized on-demand payload return from the ISS.

ISS is the first platform of its kind that enabled long term human presence in space, long term exploration
of skills needed to survive the extreme environment, long terms exposure of basic scientific experiments
to the microgravity environment. No matter what angle we look at it, the ISS is first and foremost
a learning platform. As such its primary role is to help answer fundamental questions about living and
working in space and help figure out the capabilities we need that we don’t have to ensure a future
sustainable human exploration: one facet oriented towards the depths of space, the other towards Earth.
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