
Satellite communications and 
navigation have become an 
integral part of every kind 
of military mission. 

Understanding how to grow food 
in a closed environment 
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Using Space to Solve Problems on Earth 

Microgravity Science 

M icrogravity research is aimed at 
attaining a structured understanding of 
gravity-dependent physical phenomena 
in areas such as materials sc ience, 
combustion science, and biotechnology. 
Ultimately, microgravity research may 
lead to our improving solid-state elec-
tronics and semiconductors, developing 
new medicines and vaccines, creating 
metal alloys and composites having 
unique properties, and developing new 
instruments and laboratory techniques. 
The microgravity environment of the 
Shuttle and some suborbital vehicles are 
currently being used to make small 
research quantities of highly valuable 
materials during short duration flights. 
The space station would allow more 
extensive research. The Space Council 
has reviewed plans and directions in 
these programs to ensure that our policy 
provides the maximum opportunity for 
developing new industries and services. 

The Landsat Policy Decision 

O ne of the first tasks undertaken by 
the National Space Council was a 
review of the Landsat program. 

NASA pioneered civil Earth remote 
sensing with an Earth Resources 
Technology Satellite launched in 1972 
(later renamed Landsat 1 ). Subsequent 
Landsats demonstrated this technology 
and its applications so successfully that it 
was declared to be operational, and 
program management was transferred 
from NASA to the Department of 
Commerce with the intent of effecting 
transition of the entire program to the 
private sector. 

During the past few years, however, it 
became increasingly evident that priva-
tizing Landsat would not be commer-
cially feasibl for a long time. Actual 
market experience discredited the unre-
alistic revenue expectations on which 
previous studies had been ba ed. But 
since government planning was pred-
icated on commercializing the entire 
program, this lack of near-term com-
mercial viability threatened the conti-
nuity of Landsat data, which had 
become valuable to its users, many of 
which were U.S. Government agencies. 
The Space Council was asked to revisit 
existing government policy in light of 
current, more realistic projections of 
revenue growth and the importance of 
federal applications for Landsat data. 

The Council's full interagency review 
revealed that government agencies, not 
the private sector, do indeed account for 
the great majority of Landsat data sales. 

The Council found that Landsat is an 
important, but not critical, source of 
data for such civi lian agency appli-
cations as environmental monitoring, 
global change research, economic intel-
ligence, and law enforcement. The 
Landsat program is utilized by 12 nations 
(and the European Space Agency) 
which paid for and now uses Landsat 
ground stations. 

The federa l agencies, in aggregate, 
believe that U.S. national interests are 
well served by a continuation of 
Landsat-type data. 

Based on these findings, the Space 
Council recommended and the 
President approved the policy that, "The 
U.S. is committed to ensure the conti-
nuity of Landsat-type remote ensing 
data to meet civil, commercial, national 
security, and foreign policy needs." The 
President approved government funding 
for the continued operation of Landsat 
sate llites 4 and 5 as well as funding to 
complete and launch satellite number 6 
in 1992. 

National Security 

T he national security space sector is 
a major provider and u er of space 
systems across a wide range of appli-
cations. For example, the importance of 
space to national security wa clear in 
support of our military operations in 
Panama and space system continue to 
prove their value daily in support of 
Desert Shie ld . Although security con-
siderations prohibit going into detail, 
the abso lute necessity for and impor-
tance of space in safeguarding our 
national security must be unequivocably 
recognized. 

Space Systems are a major source of 
missile early warning for the nation and 
its strategic forces and also support 
tactica l operations worldwide. Satellite-
derived information also forms the 
cornerstone of U .S./U .S.S.R. arms-

control treaty monitoring, and 
contributes to global stability by 
reducing the possibility of surpri e 
developments, thereby allowing time for 
crises to be averted. 

Satellite communications and 
navigation have become an integral part 
of every kind of military mission. The 
worldwide coverage needs of military 
functions make them ideally suited for 
support by space systems. The 
navigation capability established for the 
military is also used routinely and widely 
in civil applications. Meteorological 
satellites provide critical weather 
information in support of world wide 
military operations. While this 
app lication is primarily defense-related, 
close coordination is maintained with 
civil weather satellite programs. As an 
example, the Defense Meteorological 
Satellite Program has proven invaluable 
in tracking hurricanes in both the 
Atlantic and the Pacific. Space may 
also be used in the future for defensive 
measures as in the case of ballistic 
missile defense. 

Above Right: Washington, D.C. as 
seen f ram Landsat, Above Left: 
Astronaut "Pinky" Nelson tending 
a crystal growth experiment 
Above: Large communications 
satellites link all nations across 
the globe, Right: Satellite ground 
terminals are the gateways for the 
global village 

Long Term Impacts 

I n the next century, our Planet's 
resources will be increasingly taxed. 
Growing demands for energy, raw 
material and finished products cannot be 
met without serious environmental 
impact. While no one can accurately 
predict how space can help provide for 
earthly needs, space holds significant 
promise for new sources of energy, 
material and products. As we come to 
understand the complex interplay of 
man-made and natural effects on the 
environment, space may play the crucial 
ro le in correcting damage which has 
already occurred and prevent future 
problem . Space might provide 
unlimited, clean sources of energy. 
Resources and manufacturing in space 
may be provided without environmental 
damage. We might even be able to 
intervene to correct environmental 
problems from space. 
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The real benefit of 
space to the economy 
will be in the creation 
of new technologies, 
new products, and new 
services. 
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Geostar navigation 
system in truck cab 

Generating Economic Well-Being 

Creating New Industrial Capability and Jobs 

T he emergence of a separate, non-
governmenta l commercial space sector, 
whose importance is explicitly rec-
ognized by the National Space Policy, 
holds the promise of generating enor-
mous benefits for the nation. Already, 
according to the latest edition of U.S. 
Industrial Outlook . 1990. " ... commercial 
space sector revenues are expected to 
increase to $3.3 billion in 1990 from 
$2.6 billion in 1989 ... The underlying 
rate of growth is 10%, and most of the 
revenues are generated by satellite-
related activity. New satellite services 
for business are expanding rapidly ... All 
areas of space commerce are fac ing 
increased international competition." 

Opportunities for commercial 
enterprises exist in: 
• ground-based infrastructure support 
• commercial launch services 
• space insurance 
• space law 
• telecommunications satellites 

(construction and operation) 
• remote sensing satellites 

(satellite development and data 
analysis) 

• position location satellites 

• materials research and processing in 
space 

• space-based industrial faci lities 
• payload processing services 
• spaceport safety management 
• financing services 
• commercially developed launch 

fac ilities 
Of the e, the space communications 

industries are the most mature and 
fastest growing. 1990 revenues from all 
sectors of the international sate llite 
communications market were estimated 
to be in excess of $5 billion. Although 
the international arena is increasingly 
competitive, U.S. sate llite manufacturers 
continue to produce the majority of the 
world's communications sate llites, 
exports of which are estimated at $1 
billion this year alone. Ground station 
equ ipment and terminals for sending and 
receiving sate llite ignals i the fastest 
growing satellite-related industry and 
shipments are expected to increase to 
$850 million in 1990 from $750 million 
in 1989. The United States is a net 
exporter of satellites, which have among 
the highest "value added" of all products 
built domestically. 

One of the most promising 
developments in space communications 
is the "lightsat". Using new technolo-
gies in sensors, electronics, and com-
puters, a lightsat weighing a few hundred 
pounds or less might do the job at much 
less cost. Such satellites might also be 
launched on a new generation of small 
launch vehicles. The United States 
leads the world in developing lightsats 
and small launch vehicles. 

The second largest commercial pace 
sector is in spacecraft launch services. 
For the period of 1990-1993, the 
Department of Transp rtation's Office of 
Commercial Space Tran portation -
which licenses and promotes commercial 
space transportation activities -
estimates that the U.S. launch service 
industry will generate $640 million in 
1990, with annua l revenues of at least 
$450 million expected over the next 
several years. Known commercial 
launch contracts from 1990 through 
1995 currently exceed $1.9 billion, and 
$1.4 billion are fo r customers other than 
the U.S. Government. One major U.S. 
launch supplier estimates that approx-
imately 20,000 prime contractor and 
major subcontractor jobs are affected by 
U.S. commercial space tran portation 
activities. In addition, U.S. commercial 
space launch companies report that they 
have inve ted over $700 million to date. 

Right: a perfect 
crystal grown in space 
of mercuric iodide, 
Center: crystal growth 
in process 
Far Right: super 
computer aircraft 
imaging 

Utilization of Space Technology 

T he government contributes to the 
space economy by being a customer for 
private-sector goods and services. 
Because of their often unique or 
demanding requirements, government 
purchases can stimu late expansion of the 
market and the industry, thus creating 
jobs and generating revenue. An excel-
lent current example of this practice is 
government purchasing of commercial 
launch services. 

For the long-term no one can predict 
which industries will emerge from our 
space efforts. However, we might get our 
energy from space, find and extract 
resources, manufacture medical products 
and treatments to cure dreaded diseases, 
and produce materials using the unique 
attr ibutes of space. There is also signif-
icant potential for the development and 
use of space technology for non- pace 
commercial uses. We are on the thresh-
old of a second great era of exploration 
- the expansion of human presence 
into the solar system. 

As with the great age of exploration 
which began 500 years ago, we cannot 
imagine completely the scientific and 
industria l riches and benefits we will 
find. 

The real benefit of space to the 
economy will be in the creation of new 
technologies, new products, and new 
serv ices. For example, hundreds of 
companies are currently investigating 
ideas for new space-related commercial 
enterprises through NASA's 16 Centers 
for the Commercial Development of 
Space ( CCDS). These consortia of 
government, academia, and industry 
focus market-driven research on those 
technologies most viable for commercial 
development. 
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Generating Economic Well-Being 

Strengthening the Industry Base 

T he National Space Council is 
conducting a comprehensive policy 
review to develop guidelines to most 
effectively encourage federal govern-
ment efforts to support commercial space 
sector activities. The goal of these 
guide lines is to minimize unfair compe-
tition between the government and the 
emerging commercial space sector and to 
encourage an environment conducive to 
the ultimate development of new 
commercial, nongovernment-dependent 
space markets. 

At the same time, these guidelines 
are intended to encourage innovative 
efforts by agencies, such as NASA, to 
continue developing innovative working 
agreements with the private sector to 
share costs and risks and give the 
commercial space sector, as appropriate, 
access to government faci lities and other 
capabilities. Also, the Centers for the 
Commercial Development of Space 
program is a growing and dynamic 
initiative which currently involves 56 
universities and 189 companies, and 
helps move emerging technologies from 
the laboratory to the marketplace by 
leveraging a broad industry base to 

develop product-oriented technologies. 
This experience and emphasis on inno-
vation should enable U.S. firms to 
compete more effectively with their 
foreign counterparts. A healthy business 
environment is encouraged through a 
consistent and predictable regulatory 
program managed by the Department of 
Transportation's Office of Commercial 
Space Transportation. 

Technology Development 

A sound technology base is the 
fundamental element upon which 
commercial markets, and, ultimately, 
new industries, are built. Although the 
goal of federa l space policy is to build a 
commercial space sector which is not 
dependent on government support, the 
government can be very effective in 
helping to build the requisite technology 
base. 

This role was recognized in the 
National Space Counci l's Commercial 
Space Launch Policy which directs 
government agencie to "actively 
consider" private sector needs when 
making decisions on improvements in 

launch infrast ructure and increas ing 
reliability and responsiveness of space 
launch vehicles. 

NASA is developing technology for 
direct commercial application in several 
areas. For example, the Office of 
Commercial Programs is sponsoring 
research into commercial remote sensing 
technology at the John C. Stennis Space 
Center. 

The Office of Commercial Programs 
is also proposing an innovative project 
ca lled the Commercial Experiment 
Transporter (COMET) which is 
designed to stimulate the growth of a 
commercial space sector able to prepare, 
launch and retrieve small space payloads 
developed by the various Centers for the 
Commercial Development of Space. 

The Department of Defense also 
operates an extensive science and 
technology complex which significantly 
contributes to space technology 
development. For example, the Defense 
Advanced Research Projects Agency 
played a major role in providing seed 
fund ing, developmental assistance, and 
contracts for launch serv ices which led 
to the successful April 1990 launch of 
the Pegasus launch vehicle. 

Left: supercomputers allow design of advanced aircraft with 
less wind tunnel testing, Right: Close-up photo of thermal 
barrier coating for advanced engines 

Space Station Freedom will be a 
laboratory for technologies and 
products useful on Earth 
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