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To The Congress of the United States:
In 1984, Congress amended the Space Act and asked NASA to "seek
and encourage , to the maximum extent possible, the fullest
commercia l use of space." This brochure describes how NASA is
responding to this call for U.S. civilian space leadership
through its Office of Commercia l Programs.
Over half of the top 50 companies in the U.S. now work with NASA
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Internatio nal competitio
NASA's commercia l programs described in the brochure offer
opportuni ties for small, medium, and large businesse s. We want
to exten~ our offer of partnersh ip throughou t the U.S., and we
ask your help in reaching the business organizat ions in your
Their participa tion will result in economic benefits and
statP..
will strengthen U.S. competitiv eness in the global marketpla ce.
For more brochures , please call my Special Assistant ,
Ivelisse Gilman, at (202)453-1 067.
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NASA'S Office of Commercial Programs:

Contents:

Providing a Focus for Action

Space has become an economic frontier, a
new territory of commercial opportunity and
competition, where private enterprise is adapting
to a new environment of untapped resources.
In his 1984 State of the Union message,
President Reagan announced a comprehensive
plan for space that included as one of its major
initiatives a program to stimulate cooperation by
government and industry in developing the
commercial potential of space.
That same year, the Congress enacted
legislation amending the Space Act to establish a
new dimension to the mission of the National
Aeronautics and Space Administration:
"the general welfare of the United States
requires that the National Aeronautics and Space
Administration seek and encourage, to the
maximum extent possible, the fullest commercial
use of space."
An expanded role for the U.S. private sector
in America's space future has emerged as a key
·
national objective, and NASA's Office of
Commercial Programs is providing a focus for
action.
Strengthened by a rich tradition of NASA
cooperation with industry, the office supports
new high technology commercial space ventures,
the commercial application of existing
aeronautics and space technology, and expanded
commercial access to available NASA capabilities
and services.
This report, prepared by the Office of
Commercial Programs, Public Affairs Office,
highlights the progress NASA has made in
carrying out its new assignment.
For additional information, write to:
James Ball, Public Affairs Officer
Office of Commercial Programs
NASA Headquarters
Washington, DC 20546

Letter
1988: A Year of Renewal and
New Initiatives
Review of Programs
. ,. Commercial Development
. ,. Technology Utilization
. ,. Small Business Innovation
Research
Selected Economic Indicators
. ,. International and Domestic
R&D Trends
. ,. Space Sector
Budget Highlights and Trends
Commercial Programs
Management
Commercial Programs Advisory
Committee

To our shareholders:
Every American is a shareholder in our country's space
enterprise.
Each citizen has contributed to our national investment in
space, an investment which has produced a high-yield return by
any measurement. And each American has benefited, in some
way, from technological advances and improvements in the
quality of life that have resulted from our space program.
This progress report describes how NASA is exercising
leadership in seeking ways to increase our economic return
from space.
A new era of challenge and opportunity confronts our
nation.
We face a disturbing trade imbalance in a changing global
economy, and America's once undisputed position of leadership among the world's industrialized nations can no longer be
taken for granted. We face capable, determined competitors in
the international marketplace.
Yet opportunity abounds. Scientific discovery and technological innovation produce new products and services that
can benefit people throughout the world, resulting in entirely
new industries.
Space is proving to be a fertile field for such economic
growth.
The United States has for some 30 years been a leader
among spacefaring nations in conducting space research and in
applying the results to practical use. Our success has won
worldwide admiration, and inspired other countries to invest in
this new frontier. Where we ventured, others followed. Today,
space represents a new competitive territory for commercial
opportunity and economic expansion.
NASA is working with U.S. industry to ensure that
America's hard won space leadership is preserved and advanced. Through these cooperative efforts with American
business, NASA is helping to strengthen our nation's economic
base, enhance our international competitiveness, and prepare
this country for meeting the challenges of the 21st century.

James T. Rose

Jam es T. Rose
NASA Assistant Administrator, Commercial Programs
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RENEWAL

America's space program has
embarked on a new beginning.
Beyond the efforts leading to the
Space Shuttle's return to flight,
there is a renewal of our commitment to leadership, and a stro ng
new emp hasis on the commercial
development of space as a national
economic asset.
In ear ly 1988, President Reagan
signed a new National Space Policy
which strongly supports a national
goa l of creating opportunities for
U.S. commerce. He concurrently
a nnounced a Commercial Space Ini tiative which outlines a series of
steps to advance this objective.
The 1980s has witnessed an
emerging awareness of the potential
economic value of space.
Amid a growing consensus that
U.S. leadership in the commercial
development of space is in the
national economic interest, the
President directed in 1984 that
NASA take steps to significantly
expand commercial space activity.
The Congress enacted legislation
assigning NASA to "seek and
encourage, to the maximum extent
possible, the fullest commercial use
of space."
NASA responded by adopting a
Commercial Use of Space Policy
and establishing the Office of
Commercial Programs (OCP) to
provide a focus for action to expand
U.S. private sector investment and
involvement in the civil space
program.
Today, over half of the fifty largest U.S. industrial corporations arc
participating in one or more of
NASA's programs to stimulate
commercial space activity.
These top Fortune 500 companies re present a diverse range of
commercial interests. Some wish to
use space as a new industrial laboratory, a unique place to do
research and develop new or improved processes with commercial
product potential. Some a rc
pioneering the private development
of commercially marketed space

AND

INITIATIVES

N EW

New Initiatives
Commercial Space Involvement of Fifty Largest
U.S. Corporations

Company
General Motors
2 Exxon
3 Ford Motors
4 IBM
5 Mobil
6 General Electric
7 Texaco
8 AT&T
9 DuPont
10 Chrysler
11 Chevron
12 Phillip Morris
13 Shell Oil
14 Amoco
15 United Technologies
16 Occidental Petroleum
17 Procter & Gamble
18 Atlantic Richfield
19 RJR Nabisco
20 Boeing
21
22
23
24
25
26
27

Tenneco
BP America

usx

Dow Chemical
Eastman Kodak
McDonnel Douglas
Rockwell Intl.

28 Allied Signal
29 PepsiCo
30 Lockheed
31 Kraft
32 Phillips Petroleum
33 Westinghouse Elec.
34 Xerox
35 Goodyear
36 Unisys
37 3M
38 Digital Equipment
39 General Dynamics
40 Sara Lee
41 ConAgra
42 Beatrice
43 Sun
44 Georgia-Pacific
45 ITT
46 Unocal
47 Anheuser-Busch
48 Catepillar
49 Hewlett-Packard
50 Johnson & Johnson

Other
Participation

CCDS
Affiliate

x

x
x
x

x

x

x

x

TEA '
TEA

x
X

x

JEA. MOU, TEA.
Other

x

x
x

X
X

x

Other
JEA. TEA, MOU.
CPAB, Other

x

x
x
X

MOU. JEA *
JEA.TEA.CPABt

X

Other

x

Key:
• Agreement Awaiting Signature
tCPAB Member Retired from Corporation
JEA: Joint Endeavor Agreement
MOU: Memorandum of Understanding
CPAB: Commercial Programs Advisory Board Member
CCDS: Centers for the Commercial Development of Space
TEA: Technical Exchange Agreement
PWA: Proprietary Work Agreement
Sources:
Fortune 500. 4-25-88; Business Week R&D Scoreboard , 6-20-88

CPAB
PWA. CPAB

Space Shuttle Discovery poised for
launch at Kennedy Space Center's
Pad 39-B
facilities and services. And others
arc joining an active program to
seek out and develop new commercial opportunities.
Only a few of these arc firms that
arc traditionally involved in space
projects as contractors to the government. Most arc non-aerospace
companies, familiar names associated with the types of consumer
products people purchase every
day.
General Motors, Du Pont,
Amoco, Boeing, Eastman Kodak,
3M, Unocal-these giants of U.S.
industry arc among those that today
share a common interest in the
commercial potential of space.
Their participation in NASA's
programs to encourage the commercial use of space underscores the
strong progress that has been
achieved in just a few short years,
and validates a key strategy of the
NASA approach: leveraging the
U.S. government investment in
space to attract the enormous
research and development muscl e
of U.S. industry.

New Management, Restored
Confidence
Fiscal year 1988 opened with a
transition to new management in
the Office of Commercial
Programs.
After a decade of pioneering
commercial space manufacturing at
McDonnell Douglas Astronautics
Company (MDAC), James T. Rose
returned to NASA and was
appointed to serve as Assistant
Administrator for Commercial
Programs.
He brought to the job a strong
background of aerospace experience in management of both
government and industry programs .
Leading MDAC's companyfinanccd efforts to explore the
commercial potential of manufacturing pharmaceutical products in
space, Rose signed the first industrial Joint Endeavor Agreement
with NASA, providing MDAC with
access to Space Shuttle flights for
astronaut-tended research and
development.
During his first year as head of
NASA 's commercial programs , the
focus has been on new initiatives,
strategic planning, reorganizing for
an active and growing flight program, and an expansion of the
NASA-industry partnership.
These efforts have restored confidence in the vitality of the NASA
commercial development program ,
and built a new base for resuming
industrial sponsored research in
Earth orbit, research that will ultimately lead to the development of
new products and services that contribute to America's economic
growth.

Within a few weeks of assuming
his new post, Rose announced a
program of new initiatives to
revitalize the commercial space program in the post-Challenger era.
Among these was the establishment of an industry advisory
committee, a group to be composed
of senior corporate and university
executives who would provide
NASA with the invaluable viewpoints of business and industry.
In February, the Commercial
Programs Advisory Committee was
formally created and Edward
Donley , Chairman of the Executive
Committee, Air Products and
Chemicals, Inc. , was named to
serve as its chairman. A distinguished group of corporate chief
executive officers and their university counterparts agreed to serve as
members of the committee and the
initial meeting of the advisory panel
was convened in July .
As a subcommittee of the NASA
Advisory Council, the new group
will assist NASA by reviewing policies and programs, and recommending strategics to implement
the national space policy goals to
promote greater investment and
participation by the U.S. private
sector in America 's civil space
program.
Another key management initiative of I 988 was the development of
a strategic plan for the next quarter
century. This comprehensive plan ,
primarily aimed at meeting the
needs and interests of U.S. industry
over the next 25 years, is being prepared with the assistance of the
American Institute of Aeronautics
and Astronautics and a steering
committee composed of senior research executives representing
diverse industries.
Fiscal year 1988 also witnessed
the addition of key management
and technical skills in the Office or
Commercial Programs to
strengthen and enhance the organization 's support for new , hi ghtcchnology commercial space
ventures.
The office submitted to agency
managers a reorganization plan to
support the management and technical requirements of a growing
commercial flight program , the
implementation or national space
policy objectives, and the expansion
of a research and technology base
that e ncoura ges increased commercial participation.
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Expanding the Partnership
The NASA-industry partnership
was expanded in 1988, with the signing of new cooperative agreements.
In August, NASA and
SPACEHAB, Inc. signed a Space
Systems Development Agreement
to provide six shared Space Shuttle
flights for the firm 's privately developed and financed middeck augmentation module. The agreement
allows the company to pay NASA
for standard services on a deferred
basis.
The Spacehab module is a truncated cylinder designed to fit in the
Shuttle's cargo bay and expand the
pressurized volume of the orbiter.
Spacehab will provide customers
with a variety of locker and rack
accommodations , with associated
support and integration services.
Commercial ventures and sponsored research requiring crewtended access to the space
environment will provide the primary target market.
Another agreement signed in
1988 provides McDonnell Douglas
with access to payload processing
facilities at the Kennedy Space Center in support of the firm's
commercial launch operations,
scheduled to begin in 1989. The Office of Commercial Programs
negotiated other commercial launch
vehicle support agreements with
Martin Marietta and LTV.
Unocal, which in 1988 continued
its cooperative research and
development effort with NASA's
Stennis Space Center under a
Proprietary Work Agreement, initiated discussions with the Office of
Commercial Programs on a proposed Joint Endeavor Agreement
(JEA). The firm, which is working
on the development of a remote
sensing instrument to assist the
search for energy resources, has
expressed interest in development
flights aboard both the Space
Shuttle and the Space Station.

The JEA is a no-exchange-offunds arrangement under which
NASA sponsors space flight
opportunities for companies that
invest corporate resources to test
and develop commercially promising concepts.
To facilitate early flight experiment opportunities for the NASA
Centers for Commercial Development of Space and their industrial
participants, work began this year
on the creation of a new agreement
mechanism-a pre-joint endeavor
agreement.
NASA also negotiated a Technical Exchange Agreement with
Amoco, an industrial affiliate of the
Center for Advanced Materials
located at Battelle Columbus
Laboratories.
The family of cooperative agreements provide the framework for
accomplishing key commercial
objectives: encouraging industrydeveloped, commercially oriented
research and development activities
in space; supporting commercial
ventures to provide privately
financed and constructed space
infrastructure and commercial services; and accomplishing the privatization of expendable launch vehicle
services.
On June 1, NASA published in
Commerce Business Daily an invitation for the U.S. private sector to
express interest in commercially
using the Space Shuttle's jettisoned
external tanks. The notice was the
first step in implementing one of the
specific actions included in the
President's Commercial Space Initiative. At present, NASA is
conducting negotiations on proposed agreements with several
firms.
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Rebuilding a Commercial
Flight Program

The Delta rocket, manufactured by
McDonnell Douglas, is now being
marketed commercially by the firm,
which signed an agreement in 1988
with NASA for use of government
processing facilities at the Kennedy
Space Center.

SPACEHAB, inc. 's commercially
developed and financed pressurized
module will augment Space Shuttle
capabilities. Under a recently signed
agreement with NASA , flights of the
Spacehab are scheduled to begin in
1991.

Industrial participation in the
first post-Challenger Space Shuttle
flight signals the resumption of
opportunities for U.S. companies to
conduct orbital research projects in
cooperation with NASA.
Leading the renewal of industrial
research in space are 3M-a joint
endeavor partner-and the firms
Merck , Upjohn , Du Pont, SchcringPlough, and Burroughs
Wellcome-corporate affiliates of
the NASA-sponsored Center for
Macromolecular Crystallography at
the University of AlabamaBirmingham .
These firms arc using the unique
environment of space to conduct investigations that may lead to new,
high-value products and technological advances.
Their experiments will be flown
aboard the Shuttle in the crew
compartment middcck. The 3M
Company and the Center for
Macromolecular Crystallography
are scheduled to fly again on another Space Shuttle flight in early
1989.
Projections of substantial growth
in demand for commercial access to
NASA space capabilities has
prompted a strengthening of the
office's manifesting, integration,
and mission management skills.
NASA earlier this year allocated
31 percent of the secondary payload
assignments to the Office of
Commercial Programs , which has
initiated a strong effort to optimize
this important, but limited, category
of flight opportunities.

A more robust flight program
will be supported through use of primary payload carriers like Spacehab
and Spacelab. Activity is underway
to prepare industrial experiments
for the planned U.S . Microgravity
Laboratory (USML-1) mission, targeted for launch in March J 992.
Commercial payloads sponsored
by the Office of Commercial
Programs could account for a
significant share of NASA's use of
the proposed Commercially Developed Space Facility-a Shuttletcnded orbital laboratory endorsed
in the President's commercial
initiative.
The office is actively engaged in
supporting the development of U.S.
industrial user requirements for the
Space Station Freedom and the
preparation of new guidelines to
encourage commercial involvement
in the provision of station
infrastructure.

Dr. Mark Debe, principal
investigator for ]M's space
experiment on the 26th Space Shuttle
mission, works on lab equipment
that will be used to analyze organic
thin films produced in orbit.

NASA engineers at the Marshall
Space Flight Center, Huntsville,
Alabama, work on experiment
hardware for the STS-26 Protein
Crystal Growth payload, which
includes industrial investigations by
Merck , Upjohn, Schering Plough ,
DuPont, and Burroughs Wei/come.
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Laying a Sound Foundation
Getting U.S. industry into space
with the best prospects for longterm commercial success requires
laying a sound foundation on the
ground.
NASA has established a nationwide network of unique research
organizations which combine industrial interest , university talent , and
government sponsorship to investigate and develop areas of
commercial potential.
These Centers for the Commercial Development of Space (CCDS)
serve as incubators for future
commercial space ventures , enabling their industrial affiliates to
explore the economic value of space
in a program where financial and
technical risks arc shared.
Seven new centers were started
in 1988: the Center of Advanced
Space Propulsion , University of
Tennessee Space Institute ; the
Center for the Commercial
Development of Space Power ,
Auburn University, Alabama; the
Center for the Commercial
Development of Autonomous and
Man-Controlled Robotic Sensing
Systems in Space, Environmental
Research Institute of Michigan; the
Center for Cell Rese a rch ,
Pennsylvania State University ; the
Center for Bioscrvc Technologies ,
University of Colorado; the Center

for Materials for Space Structures,
Case Western Reserve University ;
and the Center for Commercial
Development of Space Power ,
Texas A&M.
A new management initiative
undertaken this year seeks to establish a closer linkage between the
centers, and enhance the interactions with NASA field centers.
CCDS directors arc now serving on
an operations management working
group.
The laboratories and other
research facilities of NASA 's field
centers represent a valuable
national asset. By gaining access to
NASA 's drop towers , research aircraft, and similar facilities ,
industrial researchers can perform
important groundwork that improves the chances of success when
space flight opportunities become
available.
In 1988, industrial users
accounted for approximately half of
the total research activity at the
NASA Lewis Research Center's
Microgravity Materials Science
Laboratory, in Cleveland , Ohio.
Commercial use was also
substantial this year at NASA 's
Marshall Space Flight Center in
Huntsville, Alabama. Industrial
experiments there represented a
significant share of total usage of
the 100-meter drop tube and flights
of the KC-135 microgravity aircraft.

Strengthening U.S.
Competitiveness
The NASA resource of technology gained through 30 years of
space exploration is helping to
strengthen U .S. competitiveness.
The year 1988 marked the 25th
year of NASA 's widely respected
Technology Utilization Program ,
which has led to thousands of
commercial applications of space
technology on Earth.
The last two years have seen a
dramatic expansion of the NASA
technology transfer network , with
new linkages to state economic
organizations and significant growth
in the capabilities of NASA Industrial Application Centers.
The network now reaches into
virtually every state of the union,
providing easy access for large
companies and small businesses
alike to NASA technology.
The Technology Utilization
Division reported strong , continued
progress in the implementation of
recent congressional and executive
actions aimed at accelerating the
transfer of federally funded technology into the private sector. NASA's
well-developed program is serving
as a model for other agencies as government efforts to assist U.S.
industrial competitiveness intensify.

Scientist at the NASA Le wis
Research Center's Microgravity
Materials Science Lab analyzes a
polymer sample. During 1987,
industrial users accounted for about
half of the total research activity at
this NASA facility.

The NASA Structure Analysis
(NASTRAN) program was used by
a machining manufacturer to design
these steam turbine engines, resuf1ing
in substantial savings in development
costs. NASTRAN is one of five
NASA technologies appearing in the
newly inaugurated Spinojf Haff of
Fame, located in Colorado Springs,
Colorado .

Commercial Programs. Since 1983,
NASA has spent or committed $175
million for 755 Phase I and 299
Phase II SBIR contracts placed with
446 small businesses in 40 states,
territories , and the District of
Columbia .
During FY 1988, NASA announced th e selection of SBIR
research proposa ls resulting in 204
Phase I contract awards from the
1987 Program Solicitation and 85
Phase II awards for continuations of
Phase I projects initiated the previous year . Also during FY 1988 the
office's Small Business Innovation
Research Division completed a
comprehensive review assessing the
results of Phase II projects completed to date. Many of the results
and products are being utilized in
NASA programs and several have
been successfully commercialized.

New Economic Strength
New methods of transportation
have played a key role in expanding
our nation 's economy. In years past ,
America 's wilderness frontiers were
opened for development by the railroad . Air travel has revolutionized
international commerce , and aerospace products are today among the
strongest U.S. competitors in world
trade . In the 21st century , a robust
and expanding space economy will
be the legacy of our pioneering
efforts to venture outward from
Earth.
The United States is uniquely
capable of leading the exploration
and development of space, and
NASA 's cooperative efforts with
U .S. industry offer hope for new
economic strength from America 's
space enterprise .

Capitalizing on New Ideas
from Small Business
The Office of Commercial
Programs launched an effort in 1988
to identify new opportunities for
American small businesses to
capitalize on their innovative ideas
by developing commercial applications of space research. Ways to
increase small business participation in the commercial development
of space are also being actively
explored.
A growing number of small business concerns are initiating new
commercial products in many fields
as a result of research and development funded through NASA 's continuing Small Business Innovation
Research Program (SBIR) , a program administered by the Office of
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Centers for the Commercial
Development of Space

The Co mmercia l Development
Program e nco mpasses NASA 's diverse activities to seek and
e ncourage the co mme rcial uses of
space a nd to ex pand the role of the
U.S. private secto r in civil space
acti viti es .
The program saw a renewed
vigor in 1988, resultin g from the
resumption of a n act ive space fli ght
progra m coupled with major policy
and manage me nt initi atives.
Comme rcia l Deve lopme nt
objectives a re me t through program
act ivities ma naged by two Office of
Comme rcial Progra m divisions: th e
Commercial Deve lo pm e nt Division
and the Plans , Po licy, and
Eva lu atio n Divisio n .
Some of these activiti es incl udc:
.,. Selecting, funding, a nd ad min isterin g the Ce nters for th e Co mmercial Deve lo pm e nt of Space.
.,. Advocating a nd e nco uraging
th e deve lo pm e nt of a domestic
expend ab le launch vehicle indu stri al base to provide access to space .
.,. Negotiating, executing, and
funding bilateral o r multil atera l
Space Act agreements in coord in ati o n with the appropriate NASA
Headquarters program offices and
NASA fi e ld installations.
.,. Deve loping and mai ntai nin g
re latio nships with the private secto r
a nd foster ing oppo rtunities for new
comm e rcial uses of space.
.,. Deve lo ping, in co njun ctio n
with other NASA program offices,
activities which e nco urage: (a) the
comm ercia l app li catio n of space
technology, (b) co mm ercia l ventures resultin g from the transfer of
NASA fun ct io ns or ca pab ilities to
the private sector , a nd ( c) th e use o f
NASA capabilities and se rvices by
the United States private sector.
OCP Budget for Commerci al De,.elopment or Space
~~---------~
28

26
24
22

There arc curre ntly 16 Ce nte rs
for the Co mm e rcial Deve lopm e nt
of Space (CCDS) in o pera tion .
Th ese centers a re no n-profit
co nsorti as of industry, uni versiti es,
and gove rnme nt which conduct
space-based , hi gh-techn o logy
resea rch and deve lo pm e nt in specific a reas ra nging fro m mate ri a ls
processin g to re mo te se nsing.
As part of its charter to se lect ,
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fund , and manage these centers, the
Co mmercial Deve lopme nt Division
issues proposal solicitatio ns listi ng
various a reas of promising spaccre lated co mmercia l R&D.
Following se lectio n , partial
"seed" funds of up to $1 millio n
annu a lly a re provided until such
time as the cente rs ca n become fully
established and self-sustai nin g
through corporate participation .
Each CCDS also receives scie ntific and technical expe rti se,

"
14

12

10

FY 85

n • 86

FY 87

FY 88

opportunities for cooperative activiti es, and o th e r forms of co ntinuin g
assistance.
Through the centers, NASA is
able to advance basic a nd spaccre lated commercial R&D , promote
and facilitate commercial space ventures, a nd cultiva te strong ti es with
industry .
The effo rts in 1988 of a tea m of
industri al resea rch e rs affili a ted with
th e Center for Macromolecular
Crystallography, Unive rsity of Alabama- Birmingham , cl ea rly
evidence th e value and potential of
this program .
The tea m's experiment aboard
STS-26 could lead to commercial,
in-space production of tiny prote in
crystals.
Protein crystals grown in space
could become vitally important research tools for scientists who are
working to develop powerful new
drugs to combat cancer, high blood
press ure , organ transplant rej ection , rheumatoid arthritis, and
many other diseases.
Anoth e r center, the Consortium
for Materials Deve lopment in
Space , Unive rsity of AlabamaHuntsv ille , is leading efforts to
conduct materials process ing research aboard a commercially
provided so unding rocket.
The sounding rocket, scheduled
for launch in the first part of 1989 ,
will carry a payload of instrume nts
to perform materials processing
ex periments in the low-gravity
environme nt of space. In keepin g
with the Commercial Space La unch
Act, th e consortium pl ans to award
a competitive contract for launch
se rvices.

Centers for the Commercial Development of Space
MATERIALS PROCESSING
Center for Advanced Materials, Battelle Co lumbus Laboratories,
Columbus, Ohio.
Center for Development of Commercial Crystal Growth in Space.
Center for Advanced Materials Process ing, Clarkson University,
Potsdam , New York.
Consortium for Materials Development in Space. University of
Alabama-Huntsville, Huntsville, A labama.
Center for Space Processing of Engineering Materials , Vanderbi lt.
University, Nashville, Tennessee.
Center for Space Vacuum Epitaxy, University of Houston. Houston,
Texas.
LIFE SCIENCES
Center for Macromo lecular Crystallography. University of A labamaBirmingham , Birmingham, Alabama.
Center for Cell Research , Pennsylvania State University, University
Park, Pennsylvania.
Center for Bioserve Space Techno logies, University of Co lorado,
Boulder, Co lorado.
REMOTE SENSING
Center for Mapping, Ohio State University. Columbus, Ohio .
ITO Space Remote Sensing Center. National Space Technology
Laboratories, Mississippi.
AUTOMATION AND ROBOTICS
Center for Space Automation & Robotics, University of Wisconsin,
Madison Wiscon sin.
Center for the Commercial Development of Autonomous and ManControlled Robotic Sensing Systems in Space. Environmental
Research In stitute of Michigan, Ann Arbor, Michigan.

NASA - Industry Support for Centers for
the Commercial Development of Space

-

13~-------------
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II

Tiny crystals of the protein
Concanavalin B are seen here
growing in the microgravity
environment of space during the
January 1986 flight of Co lumbi a.
Th e NASA-sponsored Center for
Macromolecular Crystallography, a
Center for the Commercial
Development of Space, and its
industrial affiliates conduct orbital
experiments in the growth of protein
crystals, important research tools
that can lead to new life-saving
drugs.

One of the most impressive
accomplishme nts of the ce nte rs to
date co ntinues to be the 1986
superco ndu ctivity breakthrough by
two scie ntists associated with
NASA 'S CC DS progra m . That
breakthrough , in which scie nti sts
were ab le to raise the temperature
at which mate ri a l becomes
supe rconducti ve-the reby reducing
the costs associated with coo la nts
required for thi s work-has led to
further adva nceme nts in this field .
In 1988 one of the sa me scie ntists, Dr. Paul Chu, of the Center
for Space Vacuum Epitaxy, University of Ho usto n , advanced resea rch
in thi s area eve n further with hi s
di scove ry of a mate rial which is
supe rconductivc at a n eve n highe r
temperature.
Although the supe rconductivity
breakthroughs received worldwide
attention, impress ive R&D
accomplishments have bee n made
at many of the centers.
CCDS accomplishments include
some 615 drop tube/tower microgravity expe rim e nts conducted, 21
KC-135 microgravity fli ght experiments, involvement in four Space
Shuttle flights, one se ries of Lea r
Jet flights, and five ex pe riments
prepa red for a so unding rocke t
flight .
Since initiation of the program in
1985 , participation and interest has
steadily rise n , with the numbe r of
CCDS industria l affiliates now
totaling we ll over 100.
In 1989, an increased emph as is
will be placed on providing CCDS
industrial affiliates with opportunities for ea rl y fli ght expe rim e nt
ventures through th e use of new
agreements. ln the future, NASA
envisions that each center will
engender a t least five Joint
Endeavor Agreements.

IO

9

SPACE PROPULSION
Center for Advanced Space Propulsio n , University of Tennessee
Space Inst itute , Tullahoma, Tennessee.
SPACE STRUCTURES AND MATERIALS
Center on Materials for Space Structures, Case Western Reserve
University, Cleve land, Ohio.

20
18

s

1987

1986

-
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-

NASA

SPACE POWER
Center for Commercial Development of Space Power, Texas A&M
Research Foundation, College Station, Texas.
Center for the Commercial Development of Space Power, Auburn
University, Auburn, Alabama.
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Expendable Launch Vehicle
Privatization
Assuring a highway to space by
fostering growth of a U.S. commercial launch industry is one of the key
initiatives of the President's new
national space policy. Over the past
few years, NASA's efforts to advocate and encourage development of
an expendable launch vehicle
(ELY) industrial base have helped
make commercial space transportation services a reality.
NASA's signing in 1987 of the
first agreement transferring operation of a government-developed
ELY to the private sector marked a
major milestone in these efforts.
The agreement was with General
Dynamics Corp. for operation of
the Atlas Centaur vehicle.
Kennedy Space Center has
entered into a related agreement
with General Dynamics allowing
the company to use NASA Launch
Complex 36 and associated facilities
for commercial launch operations of
the Atlas Centaur vehicle.
In 1988, NASA and the Department of Commerce made history
with their award of a $200 million
contract to General Dynamics to
provide ELY transportation services for the National Oceanic and
Atmospheric Administration's family of geostationary operational
environmental satellites, marking
the first U.S. government procurement of commercial launch services.
NASA also signed this year an
agreement with McDonnell
Douglas Astronautics Company,
manufacturer of the commercial
Delta launch vehicle, for use of
Kennedy Space Center payload
processing and launch facilities.
Similar agreements arc also
being negotiated with Martin Marietta, producer of the Titan, and
LTV, which builds the Scout
vehicle.
NASA's efforts to assist the
startup of new, privately developed
launch vehicles by entrepreneurial
firms is demonstrated by the
agency's 1987 Memorandum of
Agreement with Space Services,
Inc., for use of NASA's Wallops
Flight Facility in Virginia. The company plans to begin commercial
launches of their Conestoga vehicle
in 1989. A similar agreement with
Conatec was under negotiation.

Further support for the new
industry comes from NASA's adoption in 1988 of a mixed-fleet plan, in
which unmanned launches, purchased by NASA as a commercial
service, will complement Space
Shuttle operations. A need has been
identified for 30 such government
purchased launches through 1994.

An Atlas-Centaur rocket rises from
its Cape Canaveral launch pad.
Developed by NASA as a government launch vehicle, the AtlasCentaur has been privatized through
an agreement between NASA and
General Dynamics, its manufacturer. General Dynamics will
privately produce the booster and
market commercial launch services.

Support for New High·Tech
Commercial Ventures
In 1988 Commercial Development also sought to increase and
broaden its support for new hightechnology commercial space
ventures by coordinating NASA's
negotiation, execution, and funding
of a variety of bilateral and multilateral agreements with industry.
Activities in this area were aimed
not only at increasing the number of
agreements signed, but also at
reviewing the type of agreements
presently offered and anticipating
the types of agreements which will
be needed in the future to facilitate
growth of a vigorous U.S. commercial space industry.
At present, NASA utilizes a
number of innovative and functional agreements which provide
industry with assistance, services,
and facilities to help reduce the risks
associated with commercial space
ventures.
This family of agreements
include:
II- Joint Endeavor Agreements,
which involve no exchange of funds
and are designed to encourage early
space ventures and demonstrate the
use of space technology to meet
marketplace needs. Private industry
funds the experiments and NASA
provides transportation and other
services.
II- Space Systems Development
Agreements, providing industry
with a deferred payment schedule
for Shuttle launch services. This
allows the entrepreneur to have a
more favorable cash flow during a
time when capital investment costs
are typically the greatest. This
agreement is designed to encourage
new uses of space and is, therefore,
available only for the first flight or
series of flights of the first entrant
into a new industry.
II- Technical Exchange Agreements, designed for companies
interested in applying microgravity
or other technologies, but not ready
to commit to a specific space flight
experiment or venture. Under the
agreement, NASA and a company
agree to exchange technical
information and cooperate in the
conduct and analysis of groundbased research programs. The

Major NASA-Industry Cooperative Agreements
Currently Active

Space Systems Development Agreements (SSDA)
SPACEHAB, Inc.
Geostar Corporation
Space Industries Partnership
Joint Endeavor Agreements (JEA)
3M
Boeing Aerospace Corporation
Grumman Space Systems
International Space Corporation
Instrumentation Technology Associates
Martin Marietta Corporation
Microgravity Research Associates
Rockwell International
Memoranda of Agreement
Space Services, Inc.
Institute for Technology Development
Scott Science and Technologies, Inc.

Other
General Dynamics Corporation
Martin Marietta Corporation
Orbital Sciences Corporation
Fairchild Industries Corporation
Not included are a number of Technical Exchange Agreements,
Memoranda of Understanding, and participants in the Industrial
Guest investigator program.
company funds its own participation, while gaining direct access to
and results from NASA facilities
and research. NASA benefits from
the knowledge derived as a result of
the cooperative effort.
II- Other agreements, such as
Memoranda of Understanding and
Memoranda of Agreement, provide
a framework for uniquely meeting
specific commercial interests.

Further Efforts
NASA is also working closely
with industry to explore the potential commercial uses associated with
the Space Station Freedom, an
orbiting complex of modules to be
assembled in the 1990s.
In November of 1987, NASA
officials met with more than 200
corporate executives, representing
diverse industries, to discuss how
the Space Station can best meet
future industry needs.
Input from this conference is
being used in formal NASA reviews
of Space Station user requirements
as work proceeds toward detailed
design and development of the orbital facility. A second Space
Station commercial user workshop
is planned in October 1988.
In addition, NASA officials met
with Space Station work package
contractors to discuss ideas for
commercializing certain station
operations in the initial phase.

NASA has also invited companies
to investigate, with the agency, the
potential for commercial participation in station facilities and services.
New policy and planning initiatives to review pricing policies,
commercial participation in the
development of space infrastructure, and criteria for assessing
proposed commercial ventures were
also begun in 1988. These activities
will continue into FY 1989 to further develop NASA's capabilities to
respond to commercial interest in
space.
Responding to increased interest
and activity in Earth and ocean
observations from space, NASA's
Stennis Space Center in Mississippi
has been designated the lead center
for commercial remote sensing.
Potential commercial applications of remote sensing-the
process in which satellite or airborne sensors detect various types
of radiation emitted by, or reflected
from, objects on Earth-<:ontinuc
to increase.
In 1988 NASA selected for funding some twenty application
projects in this area, nine of which
will be managed by Stennis Space
Center's Earth Resources Laboratory (ERL). ERL is currently
exploring ways to use existing remote sensing technology in new
commercial products and services,
and is also helping users develop
their own technology. Eleven other
projects are being managed by
NASA's Office of Space Science
and Applications. These projects
involve remote sensing technology
development for public sector
applications.
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NASA's Technology Transfer System

Technology
Utilization
For 25 years, NASA's Technology Utilization Program has been
dedicated to promoting and facilitating the application of NASAdeveloped technologies in the
public and private sectors.
Building on a solid record of
accomplishment in technology
transfer, the NASA program is well
prepared to meet the challenge of a
new federal emphasis on increasing
the transfer of government-funded
technologies to the private sector as
a means of improving U.S. industrial competitiveness.
Recent congressional legislation
and executive orders have directed
federal agencies to heighten their
efforts to move new technologies
into the U.S. private sector.
One of NASA's first responses
was to conduct a thorough review of
its program, which has already produced thousands of successful
aerospace and non-aerospace
"spinoffs" ranging from improved
medical care to energy
conservation.
From that review, a new strategic
plan has emerged to serve as a
guideline for present and future
NASA technology transfers.
Major steps were taken in 1988 to
strengthen and expand the scope of
NASA's technology transfer network and the various mechanisms
which it comprises. In addition, a
series of new initiatives were implemented by the Technology
Utilization Division to ensure further progress in advancing the
objectives of specific congressional
and executive actions in this area.
OCP Budget for Technology Utilization
"~------------.---........,
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NASA-developed technology to
reduce drag on jet aircraft was
adapted for use on the Stars and
Stripes (US-55), and helped to
return the America's Cup home.
NASA's rich resource of technology
is also helping to boost U.S.
industrial competitiveness.

A Nationwide Network
Over the years, NASA's technology transfer network has provided
thousands of industrial, university,
and government clients with access
to NASA-derived technology,
information, and personnel, producing thousands of successful
spinoffs. These spinoffs have
resulted in new and improved goods
and services for the American public, stimulating our economy
through the generation of new jobs
and dollars.
Today, this network reaches into
virtually every state of the union.
NASA's group of 10 Industrial
Application Centers (IAC) and
their affiliates form the heart of this
system. Recognizing this, NASA
sought in 1988 to significantly
increase the capabilities of these
centers, which disseminate NASAdeveloped technology to a broad
range of industrial clients by providing them access to nearly 100
million scientific and technical
documents in the NASA data bank .

IACs are also provided access to
more than 600 other computerized
data banks, as well as NASA scientific and technical personnel.
In addition to expanding the
IAC's reach to include links with
state-sponsored institutions
throughout the country, the NASA
Technology Utilization ProgTam
entered into a blanket agreement
with the Federal Laboratory Consortium connecting IACs and their
affiliates to the consortium's network of 500 research and
development labs and its
clearinghouse.
This agreement has made it
possible for U.S. industries and entrepreneurs, using access points
within their home states, to find out
what federal technology, relevant to
their needs , is available in federal
laboratories throughout the nation.
Additionally, NASA plans to
make the IAC network accessible to
clients of other federal and statcsupported industry assistance
activities, including the more than
500 Small Business Development
Centers, Economic Development
Agency Centers, and the proposed
Hollings Centers under the aegis of
the National Bureau of Standards.
Other recent highlights of the
progress of these centers include a
contract signing with Southern
University, Baton Rouge,
Louisiana, to operate an TAC and
provide dissemination/information
services primarily in Louisiana and
Mississippi, marking the first minority university to join the IAC
network.

0

•

0

0

6.

Field Center Technology Utilization
Officers: manage
center participation in regional
technology utilization activities.

• Industrial Applications Centers:
provide information retrieval
services and assistance in applying
technical information relevant to
user needs.

Although no overall price tag can
be placed on the value of the services provided by IACs, an example
of their benefit is evident in
$1.25 million saved by the city of
Albuquerque, New Mexico, when it
utilized the services of the Technical
Application Center (TAC), an IAC
which specializes in remote sensing
and imaging technologies. TAC
provided the city with aerial photographs of an area where a bridge
was to be built. The photos allowed
the U.S. Army Corps of Engineers,
who designed the bridge , to shorten
it by 500 feet, thereby reducing its
cost.

o

Industrial Applications Center
Affiliates: statesponsored business
or technical assistance centers that
provide access to
NASA's technology transfer
network.

• The Computer
Software Management and Information Center
(COSMIC) : offers
government-developed computer
programs adaptable to secondary
use.

Sharing Human Resources
NASA's technology transfer system is also supported by one of the
agency's most valuable resourcesNASA personnel.
Within the network, NASA
employees serve as technology
transfer guides. Technology Utilization Officers are placed at each
NASA field center. They work with
industry, providing information on
new technologies developed at the
center and matching and crosscorrelating NASA technologies
with industrial needs . They also
provide a link to NASA's engineers
and scientists, who can help clients
locate , adapt, and implement
NASA technology.
Because of the importance of
industry access to expert sources of
information, in fiscal year 1989,
NASA plans to strengthen the technology counselor network at field
installations.

.a. Application Team:
works with public
agencies and private institutions in
applying aerospace
technology to solution of public
problems.

In addition, to facilitate timely
and efficient interaction between
technology counselors, IACs, and
other organizations in the NASA
technology transfer network, a
microcomputer-based information
and communications system is
planned to encourage and facilitate
new technology identification,
acquisition, and evaluation.
An ADA software repository
and software value-added capability
is also being developed in cooperation with the Department of
Defense's Joint Projects Office and
the Department of Commerce. A
technology transfer component will
adapt ADA software for application
in such areas as flexible computer
integrated manufacturing, automation and robotics, and artificial
intelligence.
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Spreading the Word
NASA's Tech Briefs, a publication containing concise descriptions
of innovations arising from NASA
research and development efforts,
has long been a key component of
the technology transfer network.
Distributed to some 200,000
subscribers annually, it identifies
and highlights information on new
aerospace technologies which
appear to have potential non-aerospace uses.
The publication, which began as
a NASA-produced one page "Flash
Sheet" describing new technologies, has evolved into a
commercially produced magazine
which has published nearly I 3,000
new technology reports since its
inception. In response to published
Tech Briefs, more than one and a
half million requests from readers
have been submitted for Technology Support Packages which provide more detailed information on
specific technologies. Reader feed-

A special thin, light, flexible, yet
durable and noncombustible fabric
developed for space suits provided
t~e basis for later development of
heavier construction-use fabrics with
similar advantages. The first
adaptation was Michigan's
Silverdome. The relatively low cost
of these fabrics has inspired
widespread acceptance of fabricroofed structures in shopping malls,
stadiums, field houses and other
facilities.

back indicates that dollar savings to
industy and government clients arc
running in the millions. To respond
to increased demands, beginning in
1989, the number of issues published per year will increase from 10
to 12.
Likewise the scope and significance of NASA Spinoffs, an annual
publication, continues to grow and
enhance the technology transfer
network. The publication reported
some 50 new spin off items this year,
with more than 600 highlighted
since its inception.
The public visibility of NASA's
many space technology spinoffs is
also increasing, as evidenced by
numerous trade and media articles
and the recently inaugurated
Spinoff Hall of Fame in Colorado.
Sponsored and managed by the
U.S. Space Foundation, the Spinoff
Hall of Fame was officially opened
in 1988 with the selection of five
NASA technologies.

Supporting Technology
Applications

Responses to New
Legislative Challenges

NASA directly supports technology application efforts, which are
geared toward the solution of public
and private sector problems that
have been identified by user organizations at the federal, state, and
local levels.
Currently some 60 technology
application projects arc underway
at nine NASA field installations in a
variety of disciplines including:
automation and robotics, bioengineering and biotechnology,
advanced materials and composites,
electronics and semiconductors,
and rehabilitation.
One such project initiated in
1988 is a joint effort between NASA
and the Johns Hopkins Wilmer Eye
Institute to use space technology to
develop a device designed to improve the sight of millions of people
with poor vision.
Application projects were first
established in 1970 to provide direct
NASA assistance and primary funding to promote secondary use of
aerospace technology. They involve
cooperative efforts to build and test
prototype hardware if the industrial
partner agrees to provide partial
funding and is prepared to complete
marketing of the transfer. To date
more than 150 projects have been
initiated and 75 successful transfers
have been completed.
Technology application teams,
which specialize in a particular area
of application, were established in
1971 to provide concentrated technical assistance to industry clients.
At present, two such teams are
operating, Research Triangle
Institute and Rural Enterprises,
Inc.
In FY 1989, NASA plans to
broaden application team responsibilities for brokering industrial
clients' needs, particularly those in
the manufacturing sector, and
matching such needs with NASA
technology.

As a long time leader among
U.S. government agencies in technology transfer efforts, NASA has
welcomed the recent federal
emphasis in this important area.
To further respond to the recent
congressional legislation and executive direction regarding technology transfer. NASA officials implemented in 1988 a series of new
initiatives aimed at compliance with
the recent mandates. The initiatives
were developed following a review
of the program which was conducted not only to determine how
best the agency could comply. but
also how it could retain its traditional leadership status among
federal agencies in the area of technology transfer.
Highlights of accomplishments
made toward further compliance
with recent legislation include:
Ii> Participation in the Federal
Laboratory Consortium for Technology Transfer, as well as transfer
of NASA funds to support the
project.
Ii> Establishment of the Ames
University Consortium, created to
provide reciprocal use of services,
personnel, equipment, and facilities
between NASA's Ames Research
Center and member institutions,
presently including relationships
with 136 universities nationwide.
Ii> Cooperation with RIMTECH
(Research Institute for the Management of Technology), a consortium
of technology based businesses in
southern California organized to
provide systematic access to the
technology of NASA's Jet
Propulsion Laboratory.
Ii> Distribution of patent royalty
income to present and former
NASA employee-inventors and
distributing a share of these funds to
appropriate NASA field centers.

II> Granting of 167 awards to date
to NASA and NASA contractor
personnel for scientific and technical contributions which have
" significant value in the conduct of
aeronautical and space activities."
Some of these were directly
influenced by the degree of technology transfer and commercialization
achieved for nonaerospacc industrial purposes.
II> Expansion of cooperative
efforts for technology transfer with
other organizations, including many
of the initiatives mentioned above,
as well as participation in the Technology Share Project and the
establishment of a High Temperature Superconductivity
Working Group. The superconductivity group will coordinate
on-going NASA superconductivity
research at NASA field centers, assess the impact of new
superconducting material on aerospace technology and missions, and
determine and recommend to
NASA its role in this emerging
field. The group is also coordinating
its activities with other major federal agencies.

Assessing the Impacts
In addition , an effort was undertaken in 1988 to assess the economic
impact of some of the NASAderived spinoffs or applications reported in NASA's Spinoff
publication between 1978 and 1986.
Although tangible statistics on
the economic impact of technology
transfer are often difficult to measure or summarize, researchers
tracing nearly 350 applications
publicized in Spinoff annual reports
have obtained estimated revenues
and cost savings that may be attributed in part or in whole to NASA
programs.
These NASA spinoffs have resulted in economic benefits from
contributions to sales or savings
approximating $27 billion since
1978. While work on the study is
still in progress, findings thus far
dramatically illustrate the benefits
of technology transfer to both industry and the nation at large.
Financial Impacts of NASA Technology
on Commercial Firms

Up To
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Financial Impacts of NASA Technology
on Commercial Firms
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These charts, derived from data
collected on nearly 250 applications
of NASA technology, illustrate the
dollar impacts of revenues and cost
savings associated with the
commercial application of space
technology.
Source: Technology Utilization
Division , OCP. NASA.
Preliminary Study Results
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Small Business
Innovation Research
NASA's Sma ll Busin ess Inn ovati o n R esea rch Progra m (SB IR ) is
des igned to in crease small busin ess
pa rticipa ti o n in ASA progra ms.
In 1988 th e progra m expe ri e nced
co ntinued growth , with a n increase
in fun d ing, pro posa ls rece ived, a nd
co nt racts awarded . A n a m bi ti o us
assess me nt was a lso unde rtake n to
review th e progra m 's statu s a nd
progress, as we ll as to help NASA
ma nage me nt de te rmin e a future
co urse.
T he progra m was in stituted in
1983 to co mp ly with co ngress io na l
SBlR legislat io n a nd po licy guidelin es estab lished by the Sma ll
Busin ess Ad ministra ti o n .
NASA fi na nces SBIR by setting
as ide o ne a nd o ne-qu a rte r pe rce nt
of its a nnu a l resea rch a nd deve lo pme nt a pp ro pri ati o n for the awa rd of
Ph ase l a nd Ph ase II co nt racts to
sma ll busin esses. P ro posa ls a rc req uested a nnu a ll y in a reas of in te rest
to th e age ncy, ma ny of which have
comm e rcial po te nti al. Co nt racts a re
pl aced a nd pro jects a re ma naged by
nin e NAS A fi e ld in sta ll at io ns aero s
th e co un try.
Specifica ll y, NASA ' s SBIR Progra m a nd SBIR legisla ti o n see ks to
stimul a te U .S . techn o logica l
inn ova ti o n , in crease th e parti cipati o n of sma ll busin esses in federa l
R & D p rogra ms, foste r greater
parti ci pa ti o n o f mino rit y a nd d isadva ntaged pe rso ns, a nd increase
co mm e rcia li zati o n in the p riva te
secto r of inn ovati o ns de ri ved fro m
federa l R & D .
To meet th ese objecti ves , the
progra m un de rtakes a num be r of
acti viti es incl ud in g:

Biospherical Instruments, In c. 's
moored oceanographic spectroradiom eter, a com mercially
successful S BJR p roject developed
under contract to NASA 's Jet
Propulsion Laboratory, is shown
being m aintained by a diver off the
coast of L a Jolla, Calif.
II> Fo rmul a ting po licies, a nd
develo ping, ove rsee in g, eva lu a ting ,
a nd impl e me ntin g NA SA SBIR
activiti es which e nco urage U .S. pri va te secto r pa rti cip ati o n in civil
space acti viti es .
II> Selectin g a nd fundin g small
bu siness acti viti es th a t directl y suppo rt N AS A p rogra m objecti ves a nd
require me nts.
II> Increasing the sm all b usin ess
community's awa re ness a nd
pa rticipati o n in NASA's SBlR a nd
o the r p rogra ms.
II> D eve lo ping a syne rgy betwee n
th e NASA SBIR progra m a nd o th e r
Office of Comm e rcia l Progra m
objecti ves a nd p rogra ms .
OCP Budget fo r Small Business
Innova ti ve Research Program
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Assessing Progress
In 1988 a n assessme nt of th e progra m was co nducted to esta blish the
basis fo r a n age ncy positio n o n
SBIR , whi ch was tra nsmitted to th e
Ge nera l A ccounting Office. The
assessme nt also provided tim e ly
info rm a tio n to NASA ma nage me nt
o n the p rogra m's sta tus a nd th e
degree to which SBIR proj ects a re
p roving to be of value to NASA .
T he rev iew foc used o n 73 Phase
II co nt racts which we re co mpl e ted
o r nea ring comple tio n . During the
revie w , p rogra m offi cia ls ga th e red
da ta a nd co mm e nts fro m bo th
NA SA fie ld ce nte r pe rsonne l a nd
small busin ess pa rticipa nts to eva lua te suppo rt fo r th e SBIR P rogra m ,
the va lue of resea rc h co nd ucted in
th e progra m , a nd th e po te ntia l
NASA a nd co mm e rcia l a pplicat io ns
of th e resea rch , as we ll as o ther
va ri ables.
A num be r of e nco uraging fi nd in gs have bee n revea led.
Specifica ll y, th e assess me nt
fo und th at a lm ost un a nim o us suppo rt ex ists a mo ng N ASA a nd sma ll
busin ess pe rso nn e l fo r th e progra m .
Both gro ups overwh e lmingly
rated the qu ality of resea rch co nd ucted in the progra m as being as

Biospherical Instruments, Inc. 's
sensors, which m easure am bient
light below th e ocean 's surf ace, are
shown being lowered into Sou th
Pacif ic waters f rom the Calypso. The
instrument was tested du ring a cruise
sponsored by th e Cousteau Society.

high o r higher than the majority of
research co nducted in o th e r gove rnme nt o r NASA p rogra ms.
O ut of the 73 projects stud ied,
NASA perso nne l rated 24 of the
projects as be tter tha n average in
q ua li ty a nd 34 as eq ual in q ua li ty.
Likewise, 60 % of th e com pany
officia ls rated the qua li ty of t he ir resea rch cond ucted in SBIR to be
higher tha n in othe r gove rnme nt
p ro jects they have co nducted. Reaso ns give n included a se nse of
pe rso na l co mmitme nt to a n idea of
the ir own , the ince ntive p rov ided by
the foc us o n a prod uct havi ng
co mm e rcia l po te nti al, a nd adeq uate
fundin g, a lo ng wit h a defi ni te schedul e fo r co mpletio n .
T he p rojects studied were a lso
fo und to have significa nt a pplicatio ns by NASA. NASA per o nn c l
judged mo re th a n ha lf of the
p rojects to have e ith e r immedi a te
applica tio ns in NA SA mi ssio ns o r
good p ros pects fo r be in g chose n
within five yea rs.
T he assessme nt also disclosed
th at successful comme rcial a ppli catio ns a re deve lo pin g fro m th e
p rojects. So me 22 pe rcent of the

projects were sa id by sma ll busin ess
officia ls to be we ll a lo ng in the
co mme rcia lizatio n process .
Ano th er 12 we re judged by co mpa ny offi cials as hav ing good
prospects for genera tin g ma rketab le
prod ucts.
A n exa mpl e of the co mm ercia l
a nd scie nt ifi c bene fits of o ne of th e
fi rst comple ted SBIR projects is ev ide nt in th e moo red ocea nographi c
spectra-radi o me te r develo ped by
Biosphe ri cal In strum ents, Inc.
unde r co nt ract to NASA's Je t
Pro pul sio n La borato ry.
The o ptica l in strum e nt syste m ,
which was des igned to p rovide spectra l da ta o n sunlight re fl ected in th e
ocean , is no w th e sta nd a rd fo r lo ngte rm mo nito ring of the ocea n's
surface. The syste m p rov ides
ground-truth da ta fo r future NA SA
miss io ns in ocea nogra phy. To d a te,
12 syste ms have bee n sold co mm e rci a ll y a nd ma ny mo re sa les a re
a nticipa ted in the U .S. a nd o ve rseas. The proj ect has also beco me
th e basis fo r e xpa nsio n of thi s business a nd compa ny deve lo pme nt of
additio na l o ptica l se nsing
ca pa biliti es.

NASA SBIR Award Distribution by State
PHASE II

PHASE I

Total

Awards

Total
Program
Funding
$M

410

54

37

28.70

32.91

463

62

38

39.14

85

40.48

476

55

41

48 .91

154

85

40.49

476

NA

NA

48 .99

49.2

A

NA

NA

NA

A

NA

49.4

488

299

137. 65

460

171

116

Average
Funding
$K

58

23 .77

113

71

49.5

129

8 .5

49.4

204

10.l

755

37 .2

Average
Funding
$k

Proposals

102

4.93

48 .3

92

919

127

6.23

49.l

1985

1164

150

7 .43

1986

1628

172

1987

1826

TOTALS
TO
DATE

6514

Proposals

1983

977

1984

Awards

Total
Funding
$M

Tota l
Funding
$M

Program
Solicitation
Year

Awards

Phase III Funding
Commitments

A
164.74(1)

N OTE: (1) Total program fundin g is f or first four program solicitation years, Phase I plus Phase fl
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S E L E C T E D
NASA SBIR Award Distribution by State

@
@
Awards by Program Year

83-1
84-1
85-1
86-1
87-1

Ph ase
Phase
Phase
Phase
Phase

l & II (160)
I J<. II (199)
I & II (235)
J & lJ (256)
I
(204)

The charts and graphs included in this section
characterize key international and domestic trends
in research and development expenditures. International comparisons focus on spending by major
U.S. trading partners which are also active in space
research and commercial applications.
Space sector data demonstrates the major importance of the high technology aerospace industry
to the U.S. balance of trade. Also included is
information on the emerging U.S. commercial
launch vehicle industry and its competitive position.

8

SBIR activities in 1988 to select
and fund small business ventures
that support NASA missions culminated in the issuance of the sixth
annual SBI R Program Solicitation.
The solicitation invited qualified
small businesses to submit proposals
in response to 150 subtopics contained in 15 Technical Topic areas.
Each subtopic described research
problems or desirable innovation
which could assist NASA in its mission. Many of these innovations
could also lead to commercial
applications for the small
businesses.
The 1988 solicitation is expected
to result in more than 200 Phase I
contracts, totalling $10 million.
These contracts have a maximum
value of $50,000 each and six-month
durations to investigate the feasibility of innovative ideas proposed in
response to the solicitation.
In 1989, about half of the Phase I
pro jccts selected in 1988- thosc
which show the most promise and
value to NASA at completion-wi ll
be selected competitively for twoyear, follow-on Ph ase I I contracts ,
valued at up to $500,000.
From the 1987 program so licit ation, $40 million in SB IR funding
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86

-

2.4

1.8

New efforts were also undertaken in 1988 toward developing
further synergy between the NASA
SBIR Program and other Office of
Commercial Program objectives
and programs.
The 1988 SBIR solicitation included several subtopics which were
directly related to commercial space
applications. OCP may issue a special solicitation on commercial
space opportunities at a later date,
depending on the response to this
solicitation and on the possible
development of new ways to assist
small businesses in developing the
commercial potential of their
projects .

74

Source: Science and Engineering Indicators 1987
Appendix Table 4-1, pages 234-235

2

Small Business Links to the
Commercial Developmen t of
Space

72

France

2.5

1.9

was used to fund 204 Phase I contract awards and for incremental
funding support of 170 Phase 11 contracts resulting from the previous
two annual solicitations.
Since 1983, the agency has spent
or committed $175 million for 755
Phase l and 299 Phase 11 contracts
placed with 446 small businesses in
40 states, territories and the District
of Columbia.
The program continues to attract
increasing interest among small
business community membe rs. The
number of proposals received from
a nnual so licitations more than doubled since initiation of the program ,
increasing from 977 proposals
submitted in 1983 to 2 ,379 in 1988 .
To further draw the talent and
creativity of this labor pool to its
missions , NASA undertook new
efforts in 1988 to increase the small
business community's awareness
and participation in SBIR and other
programs.
In addition to attracting these
firms through annual requests for
proposals , the agency is presently
working with the Small Business
Administration to develop linkages
between the NASA Industrial
Application Network and Small
Business Development Centers.
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B U D G E T
Market Share of U.S. Commercial Firms

(Approxi111a1e: In millions of 1he11 year U.S. dollars)
Entity
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U.S. Basic and Applied R&D by Sector
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3,204,307,000
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Florida
687 ,722,000
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Source: U.S. Civil Space Program: An AlAA Assessment.
March 1987. AIAA
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Office Commercial Programs Budget History
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Presented in this section is the budget history of
the Office of Commercial Programs, and a review of
highlights and trends of the overall NASA budget.

and Ariane Launch Vehicles, 1989 - 1992

Government Civil Space Applications Budgets*
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H

Research and
Program
Management

Source: .. The Budget of the United States ... in
Aerospace Facts and Figures 1987-88, page 71

Source: NASA

NASA Budget in Actual Dollars
II~-------------------~

Communications Satellite Revenues
by Market-1986 (Millions of Dollars)
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International Service
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International
Service (5.9%)
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(53.6%)

10

1945
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Source: Space Market Model, by Dr. Peter Bishop, Director,
Space Business Information Center, August 1988
Note: Data is derived from several sources and intended to be
used as part of a larger economic model. It may not be exact at
the individual level.
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COMMERCIA L
NASA Centers Procurement
and Employment-FY86
Support
Contractors

Procurement Employment
Federal
(Mil $)
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1523
1491
1048

U.S. Space Activities by Department
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To ensure diverse , high-level input from U.S. industry and
business , NASA has established a
committee of senior corporate and
university executives to advise the
agency in its activities to encourage
the commercia l developme nt of
space.
Formed as a subcommi ttee of the
NASA Advisory Council, the new
group will assist NASA by reviewing policies and programs , and
recommen ding strategies to implement the national space policy
goals to promote greater investmen t
and participati on by the U.S. private sector in America's civil space
program.
The Commerci al Programs Advisory Committe e, which held its
first meeting in July and will convene quarterly, is chaired by Mr.
Edward Donley, Chairman , Executive Committe e , Air Products and
Chemicals , Inc. Other members
are:

Mr. Robert Anderson
Chairman , Executive Committe e
Rockwell Internatio nal
Corporatio n
Mr. Rand V. Araskog
Chairman and Chief Executive
Officer (CEO)
ITI Corporatio n
Mr. James K. Baker
Chairman and CEO
Arvin Industries , Inc.
Mr. Paul Bancroft , III
Retired President and CEO
Bessemer Securities Corporatio n
Dr. Thomas A. Bartlett
Chancello r
The University of Alabama System
Mr. Robert K. Campbell
Chairman , President and CEO
Pennsylva nia Power & Light Co.

Dr. H. Bryce Jordon
President
Pennsylva nia State University
Mr. Lewis W. Lehr
Retired Chairman and CEO
3M
Mr. John C. Rennie
President
Pacer Systems, Inc.
Dr. Roland Schmitt
President
Rensselae r Polytechni c Institute
Mr. David W. Thompson
President and CEO
Orbital Sciences Corporatio n
Dr. Joe B. Wyatt
Chancello r
Vanderbil t University

Mr. John L. Clendenin
Chairman and CEO
Bell South Corporatio n
Mr. Peter M. Flanigan
Managing Director
Dillon, Read and Company, Inc.
Mr. Fred L. Hartley
Chairman and CEO
Unocal Corporatio n
Mr. Larry D. Horner
Chairman and CEO
Peat Marwick Main & Co.
Mr. Charels E. Hugel
President and CEO
Combustio n Engineerin g, Inc.
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