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The journey from fundamental research and development to full commercialization can be long, often 
taking decades for a useful product or application of new knowledge to evolve and positively impact 
society. From the new knowledge and capabilities generated through International Space Station (ISS) 

research activities, maturing theories and products rise. Those that meet the challenges of corroborative 
testing, or find a sustainable market niche, generate commercial activity and social benefits. Figure 1 

represents this flow from discovery to useful product using an iceberg as an analogy. Like an iceberg, the mature products 
and services already rising above the surface of the water mask a much larger volume of new knowledge, data and 
potential applications below. Over time, more of these potential applications, revised or new scientific theories and new
services will work their way above the surface of the water and into the marketplace.

As this process unfolds, some products and services derived from station 
activities are already entering the marketplace and benefiting lives on Earth. 
A new section on economic valuation focuses on these benefits. Fueled by 
research performed by Navigant Consulting, Inc., this section examines 
some of the early economic returns on the research accomplishments 
enabled by the orbiting laboratory. It also touches upon the role the station 
has played in nurturing the growing space economy and the increasing 
interest in space by the private sector.

The global space economy has matured significantly over the past decade -- 
growing from a valuation of $176 billion in 2006, to a current estimate of $345 
billion. The private sector's growing interest in space endeavors is 
demonstrated by the growth in venture capital investment. From 2000-2014, 
space start-up companies received a total of $1.1 billion in venture capital 
investments. In 2015 alone, $1.8 billion was invested. In 2017, more than 
120 investors reportedly contributed $3.9 billion into commercial space 
companies.

Planet, an Earth observation company founded in 2010, is one example of 
how the station’s capabilities are contributing to the emerging low-Earth orbit 
(LEO) marketplace. Planet utilized the station to deploy its initial flock of 
small satellites, before moving on to using a newly developed commercial 

launch vehicle. Today, Planet has more than 470 employees, operates a fleet of more than 175 satellites, and is valued at 
more than $1 billion. Companies like Planet are providing new services from LEO every day, and in doing so, are 
encouraging innovation in other areas, such as the commercial launch market.

The commercial space launch market has become a high-visibility bellwether of the growing space economy. New 
companies are entering this market and new launch capabilities are becoming available. Spurred on by the growing 
interest in, and commercial applications of small satellites, more than 50 small launch vehicles are reportedly being 
developed worldwide. The companies providing launch services for space station resupply missions have gained 
significant market share. SpaceX is now reportedly the fourth most valuable privately held technology company in the U.S., 
growing from a $100 million investment in 2002, to a valuation of over $27 billion in 2018. Orbital Sciences Corporation 
grew in annual revenue from $197 million in 2009 to $1.37 billion in 2013 -- prior to merging with Alliant Techsystems to 
form Orbital ATK in 2015. Orbital ATK was purchased by Northrop Grumman in 2018 for $7.8 billion.

The new economic valuation section examines the space station’s contributions in these economic trends as well as 
presents some of the commercial products and realized benefits of microgravity research activities to date. 

Research and technology demonstration activities on the International Space Station (ISS) have 
progressed since the station's first module was launched in 1998. Over time, unprecedented scientific 
discoveries have been made–from groundbreaking DNA amplification in space to understanding the 

Sun's activity on Earth's climate. The work of more than 5,000 scientists has been represented as 
sources in journals, conferences, and gray literature, as the Space Station Program has identified 2,135 

publications since its inaugural year.

Because of the unique microgravity 
environment of the orbiting laboratory, the 
multidisciplinary and international nature of the 
research, and the significance of the 
investment in its development, analyzing the 
station’s scientific impacts is an exceptional 
challenge. As a result, the Space Station
Program uses different methods to describe the 
impacts of station research activities.

Results from space station research reach 
beyond international borders, and beyond the 
nations whose agencies sponsored them. 
Figure 2 depicts a heat map, representing the 

countries that have cited space station science results in scholarly journals.

The ISS Map of Science (figure 3) is a colorful visualization of the spread of knowledge gained from station research 
across the many different disciplines of science. The base map that underlies the ISS Map of Science is a widely used 
disciplinary classification system and layout algorithm known as the University of California–San Diego (UCSD) Map of 
Science*, a reference-standard, disciplinary classification system derived from articles and citations contained in more than 
25,000 journals carried by Thomson Reuters Web of Science and Scopus.

Overlaid on the standard UCSD Map of Science framework, and using its algorithm, the ISS Map of Science displays the 
multidisciplinary nature of space 
station research, given the significant 
presence of overlapping colors 
representing the different disciplines. 
Most importantly, this map shows that 
the science conducted aboard the 
space station has had an impact on 12 
of the 13 primary disciplines that 
comprise the base map of all science, 
excluding the Humanities. These 
include both space-related and 
non-space-related scientific disciplines. 
All space station results publications 
across the ISS international 
partnership are continuously updated 
and posted at
https://www.nasa.gov/stationresults.

The International Space Station (ISS) partnership has completed a Third Edition revision of the International Space Station Benefits for Humanity publication, a compilation of benefits being realized from ISS activities in the 
areas of economic development of space, innovative technology, human health, Earth observations and disaster response, and global education. The revision includes new assessments of economic value and scientific 

value in more detail than the Second Edition. The Third Edition contains updated statistics on the impacts of the benefits as well as new benefits that have developed since the previous publication.
The ISS Benefits for Humanity publication is a product of the ISS Program Science Forum, which consists of senior science representatives across the ISS international partnership.

*The UCSD Map of Science map and classification system are distributed under the Creative Commons Attribution-Non
Commercial-ShareAlike 3.0 Unported (CC BY-NC-SA 3.0) license (https://creativecommons.org/licenses/by-nc-sa/3.0/).
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For more information on ISS Benefits to Humanity, including where the full publication is 
available, go to: https://www.nasa.gov/stationbenefits
 
The ISS Benefits for Humanity Third Edition is a product of the International Space
Station Program Science Forum (PSF), which includes the National Aeronautics and
Space Administration (NASA), Canadian Space Agency (CSA), European Space
Agency (ESA), Japan Aerospace Exploration Agency (JAXA), State Space Corporation
ROSCOSMOS, and the Italian Space Agency (ASI).

3 R D  E D I T I O N

The International Space Station (ISS) is a unique scientific platform that enables researchers from all over the world to put 
their talents to work on innovative experiments in the microgravity environment, which could not be done anywhere else. 
Although each space station partner has distinct agency goals for station research, each partner shares a unified goal to 
extend the resulting knowledge for the betterment of humanity. We may not know yet what will be the most important 
discovery gained from the space station, but we already have some amazing results.

In the areas of human health, innovative technology, education and observations of Earth from space, there are already 
demonstrated benefits to people back on Earth. Lives have been saved, station-generated images assist with disaster relief, 
new materials improve products, and education programs inspire future scientists, engineers and space explorers. Some 
benefits in the updated Third Edition will expand in scope. In other cases, new benefits have developed.

The Third Edition updates and expands the previously described benefits of research results in the areas of space commerce, 
technology development, human health, Earth observations and disaster response, and education activities. Distinct benefits 
return to Earth from the only orbiting multidisciplinary laboratory of its kind. The space station is a stepping stone for future 
space exploration while also providing findings that develop low-Earth orbit as a place for sustained human activity and 
improving life on our planet.

The Third Edition summarizes the scientific, technological, and educational accomplishments of research on the space station 
that have had and will continue to have an impact to life on Earth. All serve as examples of the space station’s potential as a 
groundbreaking research facility. Through advancing the state of scientific knowledge of our planet, looking after our health, 
developing advanced technologies and providing a space platform that inspires and educates the science and technology 
leaders of tomorrow, these benefits will drive the legacy of the space station as its research strengthens economies and 
enhances the quality of life here on Earth for all people.
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