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SECTION I: INTRODUCTION

Access to space in the 21 century is a more vital and significant issue than ever
before. Over the past 40 years, space research and exploration have created
products, services, and new technologies that have radically altered the quality of
our lives, how we think of ourselves, and what we, as a global community, can
accomplish. Countless technologies have contributed to our nation’s wealth and
security. These enormous societal benefits are likely to pale, however, in com-
parison to the magnitude of impending technological advancements.

The state of Florida has long been active in space. Since the beginning of the
space era, Florida has been uniquely positioned as the hub of our nation's space
transportation system. Most of the space-related innovations left the earthbound
phase of their development by way of Florida’s space infrastructure. Recently,
the state has been looking at ways to expand its involvement in space-related
commerce to capitalize on the burgeoning commercial opportunities in the space
industry.

While new commercial space markets appear to have great potential, there is
great risk and great uncertainty associated with them. It is important to separate
“the hype and the hope” from the reality of developments in this sector, in order
to make prudent investment and policy decisions. Investors, companies, and
public sector partners must consider the best available data, information, and ob-
jective market assessments before committing resources.

Recognizing these risks and uncertainties, and realizing that the space industry
and market are transitioning — with the commercial sector positioned to play a
greater role — Governor John Ellis "Jeb" Bush appointed Lieutenant Governor
Frank Brogan as the state’s lead on Florida’s space policies and investment de-
cisions. The Governor and Lt. Governor asked the Office of Tourism, Trade, and
Economic Development (OTTED) to explore what role the state of Florida should
undertake to achieve two important goals:

o Maintain and strengthen Florida's leadership position in space
transportation.

o Diversify Florida's space economy.

OTTED asked the U.S. Department of Transportation’s John A. Volpe National
Transportation Systems Center (Volpe Center) to review where the space indus-
try and the space-related activities in Florida were heading, and to provide insight
into how Florida can develop strategies to achieve its goals.

The result is this report. It is based on information gathered from interviews con-
ducted with a broad range of public and private stakeholders at the national and
local levels over the months of August through November 1999. In addition, the

Building on Florida's Strength in Space: A Plan for Action
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report and its recommendations are supported by secondary research, an envi-
ronmental scan of the space marketplace, and an assessment of the roles of
federal and private sector stakeholders.

The report is structured as follows:

o Section Il provides background information on the role of the space sec-
tor in Florida. It is presented to help the reader understand:

s Why space is important to the current and future economy of Florida.

s The advantages Florida has that provide a foundation for its continued
leadership in space transportation.

s How the space market is in transition and why it is important for Florida to
act now.

o Section lll is an assessment of the various segments that comprise to-
day's space market. This section begins with a definition of the space mar-
ket and then presents information on 12 market sub-segments. This structure
is used as a means of exploring the constantly changing dynamics of the
space sector and for identifying market opportunities that the state of Florida
could consider.

o Section IV presents a course of action for the state with a set of strate-
gic recommendations. After considering the dynamics of the space market
and the strengths, weaknesses, and status of the space industry in Florida, a
series of recommendations are presented. The recommendations are aligned
with the two key goals for Florida to achieve: retaining leadership in space
transportation and diversifying Florida's space economy.

Building on Florida's Strength in Space: A Plan for Action
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SECTION IIl: BACKGROUND

I.LA Why Is Space Important to Florida?

Il.LA.1 Florida's Economy Benefits from Space

Florida has benefited greatly from past federal government and private sector in-
vestments in space. Over the last 50 years, the federal government has invested
$8 billion in infrastructure at Cape Canaveral. This investment has stimulated the
growth of space-related enterprise throughout the state. In addition, it has sup-
ported the continued growth of high-tech industry within the state. Figure ll-1 is a
map that shows the number and distribution of companies directly involved in
space commerce in Florida.

Figure II-1: Distribution of Florida’s Space Industry’

Gadsden  efferson  Hamilkon

Unian
Eradfard

St Johns
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‘o' ashingtan
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e
Giilchrizt
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Summary: Space Private Enterprize in Florida

356 Total Fikmns Pinellas
178 (20%) in Brevard Courty
178 (50%) distributed throughout the state

Total Direct Employment 235,612
Average Salary $42, 792
Total Direct & Indirect Employment 62,063

Tatal Direct Payroll $1 066,963,000
Total Direct and Indirect Payroll $2,037,812 973

' SMART Enterprises database, September 1999; Economic Census, 1997, U.S. Census Bureau.
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The benefits of the space industry do not accrue exclusively to the space coast.
Not surprisingly, space related industries cluster around Cape Canaveral and
Brevard County. However, approximately 50 percent of space businesses are
located outside of Brevard County and are distributed throughout the regions of
the state. Over $61 million in sales taxes generated by the payrolls of space
businesses are redistributed statewide. These figures do not include the over $2
billion NASA and the Department of Defense (DOD) spend annually in Florida.

In addition, by comparison to many of the manufacturing industries, the space in-
dustry is a relatively clean, high-tech industry — an issue of growing importance
given Florida's unique environment.

Table II-1 is a breakdown of the space related industry’s impact on Florida’s
economy. (It does not include the $2 billion indirect spending and payrolls of
NASA and DOD.)

Table II-1: Estimated Economic Impacts of Space on Florida?

Estimated Economic Impacts of Space 1996 As alI'cc’f;e:)lf m
Direct Jobs Created 23,612 0.44
Indirect Jobs Created 38,451 .70
Total Indirect and Direct Employment 62,063 1.1
Direct Annual Wages $1,066,963,000 .83
Indirect Annual Wages $970,850,973 .75
Total Direct and Indirect Wages $2,037,813,973 1.6
Sales Tax Generated (Direct and Indirect) $61,134,419 .38

While the table above reveals that Florida’s space industry does not represent a
large percentage of the overall Florida economy, the high-wage, skilled jobs this
industry generates, combined with the potential for future expansion, positions
this industry as vital to Florida's economy.

Figure 1l-2 shows that wages in the space industry outpace not only the average
per capita wage in the state, but also are significantly higher than the average
high-tech wage in Florida.

2 Compiled using the Economic Census 1997. U.S. Census; Enterprise Florida; Florida Department of Labor
and Employment Security; Bureau of Labor Market Information; U.S. Department of Labor.

Building on Florida's Strength in Space: A Plan for Action



Section Il: Background 5

Figure 1I-2: Space Industry Incomes in Florida®
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Software Technology, Inc.
and Command and Con-
trol Technologies (CCT),
are examples of two spin-
offs of the launch indus-
try. Software Technology,
Inc., located in Mel-
bourne, FL, specializes in
command and control
applications for ground,
flight, test, and process
control. It has grown to
over 320 employees
since 1978 and has sur-
passed $36 million in
revenues. CCT, located in
Titusville, FL, directly
across from Cape Canav-
eral, provides high tech-
nology computer prod-
ucts and system devel-
opment services. They
specialize in the design
and development of
highly automated launch
vehicle, spaceport,
spacecraft, and range
control systems.

Florida’s space firms include a wide-spectrum of businesses
that represent most space-related fields. Major space and de-
fense contractors such as Honeywell, Johnson Controls, Lock-
heed Martin, Pratt & Whitney, Harris Corporation, and Boeing
are doing business in Florida, at least partially due to the exis-
tence of the space transportation industry. In addition to these
major firms, Florida has many smaller firms that are actively
involved in subcontracting to prime contractors.

The primary space market segment within Florida is related to
launch operations. Overall, this market includes products and
services related to launch services, manufacture and assembly
of launch vehicles, payload support and processing, spaceport
operations, and ground operations equipment and services.
This last segment —equipment and services for ground opera-
tions — is one of the faster growing market segments, and
Florida has a strong economic base of these firms within the
state (see text box to the left for two examples).

Even faster growth is occurring, these days, in the "space-
enabled" end-user services market. This market is comprised
of firms providing consumer (or end-user) services that are de-
pendent on satellite access (or "space-enabled"). For in-
stance, mobile phones or direct-to-home television are two
high-growth, space-enabled markets. Florida has a strong
economic base of firms in this market segment, holding a lead-
ership position in radio and communications equipment manu-
facturing. This market segment is expected to grow signifi-

% Compiled using the Economic Census, 1997, U.S. Census Bureau; Federal Reserve Bank, Atlanta; and
Bureau of Economic Analysis, 1997.
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cantly as new wireless telecommunications, broadcast, and internet services are
introduced in the coming decade. Figure II-3 shows Florida's leadership position
in this industry as compared to other leading states.

Figure lI-3: Florida's Involvement in Telecommunications
Manufacturing.’

Distribution of Radio & TV Communications
Equipment Manufacturers (ranked by employment)

Florida J
California ‘ P
Massachusetts | D
Texas 1
Georgia
6 5,(500 10,600 15,600 20,600

Employment

Importantly, Florida also is experiencing growth in start-up and niche industries
that support "space-enabled" end-user services. Many of these businesses are
small to medium-sized firms that experts predict will enjoy the fastest growth in
the coming years. An example is Vista Satellite Communications, located in Ft.
Lauderdale, FL. This firm is a "boutique firm" that services the broadcast, cable,
and corporate communities with networking, production services, and videocon-
ferencing, including transmission of such events as the Grammy Awards or the
U.S. Open. Started in 1988, the firm has developed a fully-integrated range of
satellite communications services with revenues growing dramatically to over $25
million.

ILA.2 The Space Industry Stimulates Science and Research and
Technology Development

In addition to the direct wage and tax revenue economic benefits, Florida’s ac-
cess to the space transportation system at Cape Canaveral provides numerous
opportunities to be part of the critical research and technology development
(R&TD) programs supporting the launch industry, the military, and NASA’s scien-
tific missions. Numerous products and technologies have resulted from research
performed in partnership with the Kennedy Space Center (KSC) and have also
resulted in new businesses being established in Florida. This proximity also cre-
ates educational opportunities for Florida universities, which traditionally gener-
ates commercialization of new ideas and new business development.

* Economic Census, 1997, U.S. Census Bureau.
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II.B What Are Florida’s Strengths and Advantages?

I.B.1 Florida is the Hub of the Nation’s Space Transportation
System

Florida has been a national leader in domestic launch operations due to its geo-
graphic location and climate. Florida is also home to the most sophisticated and
wide-ranging launch infrastructure in the world. Despite facilities and technolo-
gies dating back to the 1950s, entrenched operational processes, and growing
competition for domestic and global launches, Florida still provides access to
space for the largest number and the widest range of launch vehicles in the
world. As can be seen in Table II-2, the number of launches at Cape Canaveral
rank among the highest in the world, and lead the civil and commercial launch
market in competition with Arianespace at Kourou, French Guyana. In addition,
since 1988, Florida has successfully launched over 50 commercial payloads.
Over the same period of time, less than 10 commercial launches have been sup-
ported by other U.S. launch facilities.

Table II-2: Florida Launches in Comparison to Worldwide
Competitors

Location Orbital/ Comments % Civil and
extra-orbital Commercial
launches Launches
(1957 — 1996)

Plesetsk 1444 Primarily military launches 20%

(approx. 1150 out of 1444)
Baikonur 1007 Primarily military launches | 26%
(approx. 750 out of 1007)

Cape 556 Primarily civil and commercial | 72%

Canaveral (401 out of 556)

Vandenberg 520 Primarily military launches | 18%

AFB (428 out of 520)

Kourou 83° Primarily commercial 60% (est.)®

5 http://www.arianespace.com/about_facts.html.
Arianespace launches from Kourou frequently combine civil/lcommercial with military missions, thereby
making it more difficult to assess their percentage of commercial business. For Arianespace, however,
this number is less meaningful than for other sites where military launch requirements can, and do, have
an impact on commercial business scheduling. Arianespace's commercial advantage is that it treats all
launch missions similarly.

Building on Florida's Strength in Space: A Plan for Action
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I.B.2 Florida has Established a Prestigious Reputation in the
Space Industry

The high visibility and prestige associated with the space program casts the state
in a favorable light nationally. This positive image is an intangible but important
benefit. When the average citizen thinks about the nation's achievements in
space, he or she automatically envisions the awesome power and beauty of a
launch from Cape Canaveral.

The Cape Canaveral Air Station and the Kennedy Space Center — now inte-
grated and referred to as the Cape Canaveral Spaceport (CCS) — make Florida
the home of both a strategic national asset and an important historic landmark.
Florida was the launch site of pioneering space exploration including the Apollo
missions to the moon. KSC has been home to the Space Shuttle, the world’s
first and only reusable launch vehicle (RLV), since the first Shuttle launch in
1981. KSC has also been the place to launch interplanetary missions. In con-
tinuation of this tradition, KSC will be the most active launch site from which to
build the International Space Station (ISS). Partners from around the world will
come to Cape Canaveral to launch their construction equipment and materials.

The calendar year 2000 also ushers in a celebration of a momentous moment in
the history of Florida — the 50™ anniversary of the very first launch from Cape
Canaveral.

I.B.3 Florida’s Space Transportation Infrastructure is a Unique
National Asset

Florida’s space transportation infrastructure positions the state to capture future
opportunities within the emerging space industry. Because of this infrastructure,
Florida holds a great competitive advantage over other potential spaceport loca-
tions. Pads, runways, hangars, payload processing facilities, and other space-
port infrastructures already exist. The workforce needed to operate the infra-
structure is already in place, as are the safety and environmental permits and li-
censes, a major obstacle to any state or country attempting to enter the launch
business. As a result, Florida has a significant competitive advantage over other
proposed U.S. spaceports and has all the necessary elements in place to evolve
into the leading commercial spaceport of the next century.

Building on Florida's Strength in Space: A Plan for Action
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II.C Why Take Action Now?

I.C.1 The Space Market is Evolving Rapidly

Routine access to space will be a requirement in the space industry if the visions
and promises of the future are to be realized. As a result, a new space business
paradigm is emerging and being shaped by a complex set of market and tech-
nology forces. However, decisions are being made beyond the state of Florida
by federal government officials, companies, and institutions that may shape Flor-
ida's future in space commerce.

Some examples are:

o In the public sector, Federal policy decisions are being made that reflect re-
duced Federal budgets and the government-wide trend toward downsizing
through privatization. Even though there will continue to be national security
and scientific research missions driving the government's demand for launch
services, there is great uncertainty about the national commitment to support
access to space for private enterprise. It is possible that this uncertainty may
lead to reduced funding, thereby affect the ability to upgrade the infrastructure
and facilities at the Cape, just at a time when the commercial sector is ex-
pected to become the largest customer for launch services.

o In the private sector, investment decisions are being made in response to
emerging markets that will be served by satellite communications systems.
While the near-term viability of many of these telecommunications systems is
still questionable, new space transportation vehicles and spaceports are be-
ing planned around the world to support the expected (though highly uncer-
tain) growth in demand for launches. In the U.S., these developments are
placing new operational requirements and cost pressures on existing launch
service providers.

II.C.2 A Call to Arms

If Florida accepts the status quo and assumes that no other location will emerge
as a viable alternative launch site, the state risks losing its commercial
launch business. ltis clear, that without evolving the infrastructure and busi-
ness support services to meet future customer requirements, commercial
launch customers will seek other sites.

Despite the Cape's current advantage as a leader in space transportation, its op-
erating environment is not as attractive to commercial launch service customers
as it could be. Evidence suggests that given the option, customers will seek
other launch site options as they become available, which would result in relegat-
ing Florida to a future existence as exclusively a government launch facility. This

Building on Florida's Strength in Space: A Plan for Action
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fate would limit the economic feasibility of sustaining commercial spaceport op-
erations within the state. As the space industry becomes more commercialized
the government share of launch demand becomes smaller, leading to smaller
budgets, smaller work crews, and a curtailing of improvements to the existing in-
frastructure. Thus, without evolving the infrastructure and technical support ser-
vices to meet future commercial customer requirements now, the Cape will al-
most certainly miss the opportunity to house the next generation of reusable
launch vehicles (RLVs) and expendable launch vehicles (ELVs).

Florida appears to be well positioned to respond to these challenges. The state
has an economic base of firms and a workforce experienced in space science
and operations. It has the launch and supporting infrastructure. As the space
industry and related services markets are positioned to grow, Florida is posi-
tioned to capture the opportunities and grow its space sector market.

The time is also right for Florida to aggressively pursue strategies to diversify its
space economy into non-launch related industries and lay the foundation for a
stronger space science research and development community. In partnership
with the state, Florida companies can and should more aggressively seek out
opportunities that build on their industrial strengths — spaceport technologies
and software development, launch processing services, ground support equip-
ment and operations, and satellite telecommunications equipment and services.

However, while the case for Florida to act is clear, any action must be based on
solid business fundamentals supported by objective information on the market
and on technology evolution. Florida must avoid the risk of moving forward and
making investment decisions too quickly and without a sound basis of market in-
formation. The costs associated with the risk of over investing (investment in
new launch infrastructure without the associated demand) are as great as the
costs of under investing (not being able to meet customer needs). Florida will not
enjoy the benefits of potential economic development and synergistic business
innovation that the new commercial space economy may provide, if it does not
respond prudently and strategically.

The remainder of this report is aimed at providing summary information and rec-
ommendations for Florida as it moves forward in developing its commercial
space market and its space transportation system. Section Il of this report pro-
vides a high-level assessment of space-related market developments and oppor-
tunities for the state of Florida to consider as it formulates its space business de-
velopment strategies. Section IV puts forth recommendations for actions, pro-
grams and investments to consider for retaining leadership in space transporta-
tion and diversifying the state's space economy, based on Section lllI's market
assessments.

Building on Florida's Strength in Space: A Plan for Action
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SECTION lll: MARKET ASSESSMENTS

LA What is the Space Market?

lll.LA.1 Definition of the Space Market

Space presents a vast and untapped potential for commercial development. Ten
years ago, the extent to which our lives would be dependent on satellites was
unimaginable. Space-enabled communication and data exchange are playing a
greater role in the global economy and in our lives — from worldwide financial
transactions to home entertainment, to daily business communications. As a re-
sult, new products and services are emerging everyday.

In 1997, commercial and government space revenues and expenditures together
totaled $75B.” In that same year, the commercial sector worldwide alone real-
ized $51B in revenue.® This figure is expected to grow to over $200B by 2007.°

Figure llI-1: Worldwide Commercial Space Revenues

Revenues Projections
1997 $51.2 B* 2007 $200 B*

$30.0
$50.0

$15.0

$19.2 $95.0

Osatellite Manufacturing B Launch Industry OSatellite Services [ Ground Equipment

* Includes payments to subcontractors

Sources - 1997 estimate: Satellite Industry Statistics Survey 1997 (conducted for Satellite Industry Association by Futron
Corporation); 2007 estimate: Futron Corporation

71997 Estimate: Satellite Industry Statistics Survey, 1997 (conducted for Satellite Industry Association by
. Futron Corporation); 2007 estimate: Futron Corporation.

Ibid.
® Ibid.
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Estimating the size of the "space market" is very difficult as space-related reve-
nues and expenditures can be found across a broad spectrum of public and pri-
vate sector companies and agencies. And, while the dollar amounts in this report
should be noted, what is more important for the reader to comprehend, is that
space-related markets are considered to be among the fastest growing in the
global economy.

Evolving commercial markets are reshaping the space industry and pushing to-
ward a new concept of operations — a space transportation system, wherein
launches will no longer be "special events," but a routine form of transporting
cargo and passengers to space. This shift in operations is not yet technically
feasible, but its evolution is being driven by a dramatic growth in the consumer
appetite for services in telecommunications, navigation/location, and remote
sensing and imaging. These “end-user’” markets have become the predominant
generators of space market revenues, far surpassing the traditional base of
revenues generated by launch services. The increase in the demand for these
end-user products and services is providing the stimulus for the current system of
launch events to evolve into a space transportation system.

For Florida to capture a share of the growing space economy, public and private
sector decision-makers must understand how today’s market is segmented and
which segments are likely to offer opportunities for the future. The space market
can be segmented in many different ways. To assess the opportunities for Flor-
ida, this report uses three broad market segments:

o The Launch-Related Market (Section Ill.B) This market includes segments
for the launch services market, the launch vehicles market with subsystems
and components and pre- and post-launch support, the satellite manufactur-
ing market, and the ground support and tracking systems market. These
market segments are relatively mature, with high barriers to entry, low profit
margins, and increasing competition. Although growth in revenues is forecast
over the next 10 years, revenues as a whole are predicted to decline as a
percentage of the total space market revenues. One area of growth that is
just beginning to be explored is the world of consulting services for spaceport
development and operations. Using their years of experience, Florida space
companies are providing their expertise throughout the world. However, for
this market to show growth, spaceports would need to become as common as
airports.

o The End-User Services Market (Section IlIl.C). This market includes new
and emerging services dependent on satellites in space, such as telecommu-
nications, navigation/location, and remote sensing. Although this market is
currently generating some revenue, stronger growth and larger revenues
streams are expected in the near future — 5 to 10 years from now.

o The Future Markets (Section Ill.D). This market includes the market seg-
ments for spaceport technologies, the market based on the International
Space Station (ISS) services and operations, space-based manufacturing,
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space tourism, and the market for long-term research and development op-
portunities. These markets are still years away — estimated at about 20 to
25 years before revenue is generated — and are considered high risk, al-
though also high pay-off if they succeed.

Opportunities exist for the state of Florida, in partnership with private firms, to in-
vest in each of these market segments, although some segments offer more lim-
ited opportunities than others. Deciding to invest in some of these opportunities
will help the state develop a more diversified and sustainable space economy,
one that is less dependent on launch activity and federal budgets.

The nature of Florida's response can be three-fold:

o Some investments will be needed to maintain Florida's position in the market,
especially its leadership position in the space transportation market.

o Some investments can be made that will have a more direct and immediate
pay-off in the near-term.

o Some investments will position Florida to capture emerging market opportuni-
ties.

Opportunities also exist to partner with the federal government to help define and
test the next generation of spaceport technologies, operations, and procedures.
Investment in this type of partnership positions Florida at the strategic edge of
the evolving space industry.

The remainder of this section presents a brief overview of the opportunities and
challenges in each of the three broad market segments identified above. How-
ever, more in-depth assessments will be needed before the state can develop a
comprehensive business development strategy or invest public funds.

lI.B The Launch-Related Market

lll.B.1 Background

The launch-related market includes four important sub-segments that are of in-
terest to Florida:

o The launch services market (Section 111.B.2).

o The launch vehicle market, including current and next generation vehicles
(Section 111.B.3).

The satellite manufacturing market (Section 111.B.4).
The ground equipment systems market (Section I11.B.5).

The majority of Florida’s involvement in space commerce centers around the
launch services market, including launch support activities such as pre- and post-
launch processing and Shuttle-related manufacturing and ancillary services.
Florida also has an industry base of firms in the ground equipment systems mar-
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ket. The state is not well represented in the satellite manufacturing and launch
vehicle sectors, but market opportunities to attract or expand businesses in these
segments appear to be limited.

Before one can analyze opportunities in the launch-related markets, one needs
to understand the factors that drive the demand for a launch.

What Drives Launch Demand

The demand for access to space, and therefore launch, is at the heart of the en-
tire space market. Historically, demand was solely determined by government
requirements and the federal government provided funding to build and maintain
infrastructure and operations.

With the emerging commercial markets, demand is now more heavily based on
consumer desire for satellite-based, end-user services, such as mobile phone or
wireless internet access. These markets, however, are just emerging and reve-
nues and the availability of capital are highly uncertain and volatile. This makes
the source of revenues for continuous or substantial investments in infrastructure
and operations also uncertain.

In general, the demand for launch services, launch vehicles, and ground support
equipment is driven by the needs of three end user markets — the consumer
market for satellite services and two public sector markets: the military / govern-
ment market and the civil / scientific market. In summary:

o Commercial launch demand is driven by the consumer demand for satellite-
enabled services. Ten years ago, commercial demand was virtually non-
existent; by 1998, it had risen to 46 launches worldwide. According to most
experts, demand for these services will grow rapidly in the coming years. But
the consumer satellite services market is full of uncertainty and as a result will
create volatility in the demand for launches.

o Military launch demand is driven by defense and national security needs.
This demand includes a wide range of activities. In the near-term, it includes
support for worldwide military operations in the form of military satellites for in-
telligence and logistics, weather, and data relays and communication. It also
includes the testing of new vehicle and missile systems and the deployment
of research payloads. In the long-term, it includes space-based weapon and
missile defense systems. The military launch demand has decreased over
the past 10 years, but is forecast to remain relatively stable, with a possible
slight increase to meet testing needs. As a result of national security re-
quirements, these launches are accommodated solely from U.S. launch sites.

o Civil and scientific demand is driven by the nation's commitment to science
and exploration. Launches include NASA launches for building the Interna-
tional Space Station, interplanetary travel, scientific experiments, and explora-
tion of the outer reaches of space. Civil and scientific launch demand also in-
cludes satellite launches for government remote sensing and weather ser-
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vices, both of which are being privatized. And, it includes launch demand for
testing next generation space transportation technologies, such as the X-34
or X-38 programs. As with military launches, the number of civil and scientific
launches is predicted to remain stable, and will need to be accommodated
from U.S. sites.

This report focuses on developments driving commercial business opportunities.
Military and civil launch demand is still quite active with developmental programs
and support of ongoing operations. However, this demand is funded based on
federal government needs, and the demand and funding appear relatively stable
over the next decade.

Recent Demand for Commercial Launches

In 1998, there were 87 launches worldwide — 46 commercial and 41 non-
commercial (military and civil).'® Figure I11-2 illustrates global unmanned launch
activity over the past 6 years.'" This figure shows that overall demand for
launches has remained relatively flat; however, the number of commercial
launches has grown from approximately 10 to 15 percent of the market to over
50 percent of the market.

Figure IlI-2: Historical Demand for Launches

GlobalUnmanned Launches
Commercial and Non-Commercial: 1993 - 1998

100

Annual
Launches

mNon-Commercial
O Commercial

1993 1994 1995 1996 1997 1998

Source: Futron Corp, Space Transportation and the Global Space Commerce Market: Issues and Indicators

1% Eutron Corporation.
" These numbers exclude Space Shuttle flights, and Russian manned flights to Mir.
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Over the last five years, Florida has seen its share of the worldwide launch mar-
ket increase from 15 percent to almost 30 percent, driven by a four-fold increase
in commercial launches. Figure IlI-3 summarizes the Cape’s unmanned launch
activity over the last six years. This bar chart clearly shows the steady nature of
NASA and military launch demand and the dramatic increase in commercial
launches.

Figure llI-3: Florida's Historical Demand for Launches

Source: Futron Corp, Space Transportation and the Global Space Commerce Market: Issues and Indicators
Florida Unmanned Launches

Commercialand Non-Commercial: 1994 - 1998

mNon-Commercial
O Commercial

Annual
Launches

1994 1995 1996 1997 1998

Source: Futron Corp, Space Transportation and the Global Space Commerce Market: Issues and Indicators

Future Launch Demand

To predict the future market for Florida launches, one must first look at the pre-
dicted worldwide demand for launches. Figure Ill-4 shows two possible forecasts
for worldwide demand.
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Figure lll-4: Projected Demand for Launches'?

Projected Total Global Launches: 1999 - 2008
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o The Volpe Center's compiled projection is a consolidation of forecasts from
the Federal Aviation Administration (FAA), NASA, Aviation Week, and the
mission model compiled by Commercial Space Transportation Advisory
Committee (COMSTAC). It includes planned launches as well as trend-
based projections for particular launch segments.

o The Futron Corporation projection is based on announced launches. Futron's
projection tends to be “front-loaded” for two reasons: first, the launch sched-
ules are for the most optimistic case, and second, because long-range
(greater than 5 or 6 years) launch plans are not as well defined. (The drop-off
in the Futron projection after 2007 is more indicative of a lack of concrete
long-range plans rather than a projected drop in launch demand.)

Both projections point to an average of 110 launches per year through most of
the next decade. When one reviews the projected commercial and non-
commercial launches over the next 10 years in the context of recent launch activ-
ity around the world, it appears that there will only be, on average, about 23 more
launches in any given year.

2 FAA AST, 1999 LEO Commercial Market Projections; COMSTAC 1999 Commercial GSO Mission Model;
NASA Commercial Space Transportation Study; Aviation Week, 1999 Source Book.
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l11.B.2 The Launch Services Market

Background

Worldwide revenues in the launch services market have averaged between $7 to
$8 billion over the last three years. This figure includes the price of the launch
vehicle, the launch services, and all related pre- and post-launch services. This
figure is expected to grow to approximately $15 billion by the end of the next
decade.

Figure I11-5 presents the size of the launch services market revenues:'

Figure llI-5: Launch Services Revenues, 1996-1998
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Although the size of this market is predicted to double by the end of the next decade
— from $7.5 billion to $15.0 billion — as a percentage of the overall worldwide com-
mercial space marketplace, revenues decline from approximately 15 percent of $51.2
billion to roughly 7.5 percent of the predicted $200 billion.

Competitive Dynamics of the Launch Services Market

The primary commercial tenants at Cape Canaveral Spaceport (CCS) are Boeing,
Lockheed Martin, Orbital Sciences, and Florida Spaceport Authority (SFA). CCS
supports the broadest range of launch vehicles of any spaceport, and its proximity to
the equator positions CCS favorably to launch to the Geosynchronous (GEO) orbit.

Table Ill-1 identifies the leading launch service providers and launch sites in the
world. The sites listed accounted for over 95 percent of the launches in 1997. The
data was compiled from a variety of public sources.

Boeing and Lockheed Martin, CCS’s predominant commercial tenants have a long
history in providing launch services for the military and NASA. Both have recently
invested at the Cape to upgrade facilities in anticipation of the next generation

'3 Futron Corporation, written analysis of 10/28/99.
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launch vehicle, the evolved expendable launch vehicle (EELV) which is being devel-
oped in response to military requirements.

These companies have led the effort to provide launch services to the commercial
sector from CCS. However, they have also formed partnerships to provide services
from Russia and from Sea Launch, which provide alternatives to launches from
CCS.

For medium and heavy lift GEO launches, CCS’s principal competition for in the next
decade will come from Arianespace, located at Kourou, French Guyana. Also, com-
petition will come from Sea Launch, which is able to launch equatorially, but has a
limited capacity with an unproven record. Baikonur in Russia and launch sites in
China will compete for launches on price, but due to geographic location, offer lower
performance.

Building on Florida's Strength in Space: A Plan for Action
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Table llI-1: Current Active Commercial Global Launch Sites
Country | Site Launch Service Providers Orbits Lift . Active Successful Comments
Capability Since Launches
since 1997
USA Cape Canaveral, | Boeing . Equat., LEO, Heavy, me- 1950 556 Supports wide range of launch vehicles,
FL Lockheed Martin MEO, and GEO dium, light including Space Shuttle.
Orbital Sciences Corp.
USA Vandenberg Boeing . Polar LEO, Polar Heavy, me- 1959 520 California Spaceport is under construction,
AFB, CA Lockheed Martin MEO dium, light with payload processing facilities and new
Orbital Sciences Corp. launch pads.
USA Wallops Island, Orbital Sciences Corp. LEO Light 1960 20 Possesses 6 launch pads, which were used
VA for light lift orbital launches in 1960s
and1970s.
France Kourou, French Arianespace Equat., and polar Heavy, me- 1970 94 Able to launch both north and east, allowing
Guyana LEO, MEO and dium, light a full range of orbits.
GEO
Russia | Baikonur (Ty- NPO Energia, Central Specialized | Equat., and polar | Heavy, me- 1957 1007 The primary Russian launch facility, espe-
uratam) (Starsem), Khrunichev (ILS), LEO, MEO and dium, light cially for commercial flights. Latitude ham-
Khrunichev (Eurokot), KB Polylot | GEO pers launch performance for GEO launches.
(Assured Space Access),
Makeyev, NPO Yuzhkosmos, STC
Russia | Plesetsk NPQ Energia, Central Specialized | LEO, MEO Heavy, me- 1966 1444 Primarily a military launch facility with some
(Starsem), Khrunichev, Makeyev dium, light civil/ scientific launches also.
China Taiyuan China Great Wall LEO Light 1988 2
China Xichang China Great Wall LEO, MEO, GEO Medium, light 1984 22
China Shuang China Great Wall LEO, MEO, GEO Medium, light 1970 22
India Sriharikota VSSC Polar LEO Light 1979 7 Primarily focused on the domestic market.
Interna- | Sea Launch Sea Launch (Boeing, RSC Ener- GEO, MEO, LEO Heavy, me- 1999 2 Limited capacity, approximately 6 launches
tional gia, KB Yuzhnoye/PO Yuzhmash dium per year. Launch platform and vehicle ship
(Ukraine), Anglo-Norwegian based in California.
Kvaerner Group (Norway))
Japan Tanegashima Rocket Systems Corp. LEO, GEO Medium, light 1975 28
Japan Kagoshima Nissan LEO, MEO, GEO Light 1966 22 Limited capacity.
Israel Yavne Shavit LEO Light 1988 3 Rockets must launch due west, limiting or-

bits and performance.
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The following tables list spaceports under development or consideration. Table

[lI-2 presents the U.S. sites that are most likely to be developed and would com-
pete against Florida for launch activity. A total of 18 states have notified the FAA
that they are exploring development of a spaceport.

Table IlI-2: Most Likely Future Domestic Spaceports

Launch Complex began
January 1998; light
spacelift for polar orbits.

ences Corp. in 1998.

State Activity Potential Comments
Tenants
Nevada Converting a former Kistler Planned as primary site for
DOE test site to com- Kistler K-1 RLV.
mercial use.
Edwards AFB, CA Lockheed Mar- | Initially planned to support
tin X-33 suborbital flights.
Kodiak, Alaska Construction of Kodiak Orbital Sci- Suborbital launches started

White Sands, NM

Southwest Regional

Lockheed Mar-

Refurbished missile test

recently moved to Utah
from California.

Spaceport will be con- tin, Kelly (po- pads planned for RLV test
structed in conjunction tential) flights.
with RLV development.

Utah Pioneer Rocketplane Pioneer

Table 111-3 presents the most serious international prospects for spaceport devel-

opment.
Table 1ll-3: Potential Future International Launch Sites
Country Location Activity Potential Launch | Advantages
Tenants
Carribean | Not yet negotiated | Beal Aerospace hopes | Beal Aerospace Accommodates
Islands to develop a spaceport | would be sole ten- | polar and equito-
for its BA-2 launch ve- ant. rial orbits, latitude
hicle. and inclination
advantages.
Australia Woomera Rocket Australia hopes to build | Kistler Aero- Latitude and in-
Range. Two pro- a $1B Asian Pacific space's first test clination advan-
posed launch sites | Space Center that flight of K-1 re- tages.
at Cape York and would launch Russian susable spacecraft
Darwin. rockets starting in 2000. | might launch from
Woomera.

(cont'd)
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Table 1lI-3 (cont'd)

Brazil Alcantara Brazil is building its own | A U.S.-Russian Potential advan-
space program. Annual | venture headed by | tages due to
expenditures $160M. Lockheed Martin newly built range

might launch Rus- | control and track-
sian Proton rock- ing. Also, latitude
ets from Alcan- and inclination
tara. flexibility.

Canada Manitoba (Chur- A Canadian company is | Churchill supports | Would compete
chill Research spending $300 M to many American with Vandenberg
Range build Spaceport Canada | made boosters. and Kodiak.

on Hudson Bay. Com-
mercial launch site de-
voted to serving polar
orbits.

Indonesia Proposed launch Indonesia is trying to U.S. and Euro- Primarily aimed
site Biak or Wai- build launch complex for | pean companies at Indonesian
geo Islands communications satellite | currently launch market.

launches. communication
satellites for this
country.

Russia Svobodny Former ICBM base. Possible candi- Low cost, similar
date for Khrun- latitude as Baiko-
ichev Rokot for nur.
medium lift to LEO
missions.

Despite these threats of competition from other sites, Florida holds a competitive
advantage over potential spaceport locations because it does not need to build
pads, payload processing, and other infrastructure already located on the East-
ern Range. Florida also can conduct most launches without the need to fly over
populated areas, an important safety consideration for other areas. Florida con-
tains an integrated space transportation system and institutional expertise to go
along with a pool of trained workers.

Future of Florida’s Commercial Launches

As discussed earlier in this section, the demand for launches is expected to av-
erage 110 per year, through the next decade. Based on analysis done for this
study, Florida’s addressable share of this global market is approximately 70
launches per year.'* This number represents an upper bound for the launches
that could come to the Cape. The balance of the forecasted global launches
cannot launch from the Cape due to orbital limitations (requiring polar launches)
or because they are launches supporting civil or military missions for other na-
tions.

'* Results presented by Futron Corp, 10/14/99, in support of Volpe Center research.
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Figure 111-6 presents the breakdown of projected commercial, military, civil, and
Shuttle launches.™

Figure IlI-6: Launch Breakdown by Mission

Projected Breakdown of Cape Canaveral Launches: 1999-2008
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Florida’s realistic share of the global launch market is more likely to approach 50
launches a year. While some of this growth will be due to an increase in gov-
ernment missions, the primary driver of growth will be commercial launches. It
should be noted that the launch numbers above do not include sub-orbital, test,
and development launches, which may provide more opportunities to increase
Florida's market share of launches, a market that SFA has recently begun to pur-
sue.

Challenges

There are challenges and obstacles that hinder the ability of launch services pro-
viders to attract customers to Florida and provide competitive services.

o The first challenge is that launch operations and scheduling at the Cape are
traditionally based on policies supporting government and military require-
ments rather than meeting private sector business needs. In 1998, the public
sector tenants at the Cape commissioned a survey from J.D. Power and As-
sociates to understand the needs of Florida's launch site customers.'® The
feedback revealed that the Cape’s business procedures and costs may very
well drive customers elsewhere. Recognition of this risk has caused the gov-

® FAA AST, 1999 LEO Commercial Market projections; COMSTAC 1999 Commercial GSO Mission Model;
NASA Commercial Space Transportation Study; SFA, Next Step to the Stars.
'® customer Satisfaction Feedback and Action Planning, May 7, 1999, J.D. Power and Assoc.
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ernment agencies and launch service providers at the Cape to begin restruc-
turing operations.

A second challenge is the antiquated facilities and technologies that support
launches from the Cape, including both pre- and post-launch support facilities
and the Eastern Range. This problem has a significant impact on the level of
capacity for launch, as well as the flexibility with which customers can sched-
ule their launches. Steps are being taken to modernize the Eastern Range so
that capacity does not become an issue, as the demand for Florida launches
rises. Known as the Range Standardization and Automation (RSA) program,
it is being implemented over the next 6 years. However, it appears that the
range configuration may become a bottleneck between 2002 and 2006. Addi-
tional range crew shifts would ease such a bottleneck by increasing range
capacity roughly 20 percent. But, the modernization program faces yet an-
other challenge once it is completed. The technology being installed will be
based on 1980s computers and systems. The Eastern Range will not be a
state-of-the-art facility, despite launching state-of-the-art vehicles.

Figure 111-7 illustrates how launch capacity might be affected with the additions of
a second crew. '’

Figure IlI-7: Eastern Range Capacity
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' Range Integrated Product Team Executive Report, November 16, 1998; Another look at Eastern Range

Operations and Scheduling (AKA, Myths), presentation by Brig. General F.R. Starbuck, 45" SW.
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Once RSA is in place, capacity should increase to 15 to 40 percent above
forecast launch demand. This will accommodate a greater number of
launches in the post 2008 time frame. Increased range capacity will most
likely increase scheduling flexibility as well.

o The third challenge at the Cape is that there is a new era of space technolo-
gies, including larger satellites, different types of payloads such as Space
Station construction materials, and new types of launch vehicles. As new and
different types of payloads need to go to outer space, and new launch vehi-
cles are introduced into the market, spaceports need to be aware of and plan
for new requirements in its infrastructure, workforce, and operations.

Market Opportunities

The size of the launch services support market is directly correlated to demand
for launches. The most significant increase in demand for launch, and therefore
launch services, will most likely occur with the growth in the satellite-enabled ser-
vices market. At the moment, this growth is uncertain. While the summer of
1999 saw the bankruptcy of two large satellite services companies, other compa-
nies such as DIRECTV continue to order new satellites based on consistent mar-
ket growth.'® The majority of growth in this market, however, is predicted to
emerge between 5 and 10 years from now.

This intervening time gives Florida an opportunity to understand and address the
business operations at the Cape, and to position itself to be the most competitive
and attractive launch site to customers needing equatorial launches. The J.D.
Power study revealed new requirements for flexibility and reliability of scheduling,
lower costs, and a bundling of operations and services. Some more innovative
changes to consider are:

o Favorable terms and conditions (T&C) are increasingly an important element
of competing for launches, particularly in the areas of financing and insur-
ance. Arianespace at Kourou has a separate subsidiary that enables satellite
operators to finance launch costs. This service isgperceived by many launch
providers as a significant competitive advantage.'® The Spaceport Florida
Authority has recently requested funds from the state to develop innovative fi-
nancing mechanisms and a broader range of launch support business ser-
vices to help Florida become more competitive. In response, the state has al-
located funding to begin the Commercial Space Financing Corporation. Price
of launch is also a significant determinant in choosing launch sites. However,
with recent failures at low cost launch sites in Russia and China, customers
are recognizing that the quality of launch, including success rate and favor-
able terms and conditions, must be factored into decision making.

'8 On December 8, 1999, DIRECTV announced an order of a new high-power spot beam satellite from
Hughes Space and Communications Company. Floridy Today Space Online,
www.floridatoday.com/space/explore/stories.

'¥ Results presented by Futron Corp, 10/22/99, in support of Volpe Center research.
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o The state and SFA should actively recruit new launch service providers.
Fostering competition helps to cut costs and improve customer services and
satisfaction. Additionally, new entrants may lead a drive to develop and adapt
new business procedures.

Commercial companies also find modern and efficient facilities desirable, validat-
ing the state's actions to date in providing the financing for construction and
modifications on the Cape on behalf of commercial customers. In light of launch
demand projections, however, it is important to keep in mind that the Cape Ca-
naveral Spaceport already has one of the broadest ranges of launch infrastruc-
ture and supporting services, and provides the most options for launch service
providers and customers.

One option for expanding demand to benefit both the launch services sector and
the state, is to capture demand from other competitor sites. Again, the state can
facilitate this by working with the tenants at the Cape to foster a more user-
friendly business climate, while nationally promoting the advantages that Flor-
ida's launch site has over existing and potential spaceports.

111.B.3 The Launch Vehicle Market
Background

The launch vehicle market is comprised of three important segments:

o The existing expendable launch vehicle (ELV) market.

o The near-term launch vehicle market that includes the next generation of
ELVs known as extended expendable launch vehicles (EELVSs).

o The future next generation launch vehicles known as reusable launch vehi-
cles (RLVs).

Overall, the market for launch vehicles was worth $2.6 billion in 1997.2°

Expendable Launch Vehicles (ELV) Market

Current ELV launch vehicles range in price from $6 to $20 million for launches
dependent upon low earth orbit (LEO) and $40 to $100 million for launches into
GEO orbit.2" Many of the most frequently employed ELVs are derivations of
1950’s and 1960’s rocket technology. As a result, while reliability has increased,
cost per pound of payload has not decreased appreciably.

There are four U.S. companies manufacturing small and large expendable
launch vehicles. There are also companies manufacturing suborbital rockets for
testing and experimentation, such as Coleman Research Corporation in Orlando,

% The Race for Space: A General Survey of the Commercial Space Market, David H. Vadas, The
Aerospace Research Center, p. 12.
! Ibid.
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FL. Table lll-4 lists the ELV companies with their vehicles and lift/orbit capabili-

ties.??

Table llI-4: U.S. Launch Vehicle Manufacturers

ILS (Lockheed Martin)

Atlas and Pro-
ton

Manufacturer Vehicle Lift/Orbit
" Orbital Sciences @ Pegasus = 1,000 Ib./LEO
- o Taurus o 3,000 Ib./LEO
3o
c <
[T
o> .
a < Lockheed Martin o Athena 1 = 1,800 Ib./LEO
= 2 o Athena 2 o 4,400 Ib./LEO
£
7] -
Boeing o Delta2 o 4,100 Ib./GEO

Q2 ., o Delta3 o 8,400 Ib/GEO
g9
° % Lockheed Martin o Titan 4 2 10,000 Ib./GEO
()]
&> o Atlas 2 & 6,500-8,000 Ib./GEO

<
% e o Atlas 3
23
3 |

12,000 Ib./GEO

Also, at least 12 new expendable launch vehicles are projected to begin service
over the next fives years, offering a range of lift capabilities. Among the new en-
trants are numerous Russian launch vehicles with Soviet military heritage, which
are able to offer lower prices than their western competitors. Domestically, Beal
Aerospace is developing a new ELV to compete with the heavy lift launch vehi-
cles. The company expects that their system will offer customers access to GEO
orbit at a significantly lower cost than current and planned programs. Figure 11I-8
on the next page illustrates the various launch vehicles available by their lift ca-

pacity.

22 Information developed from a variety of public sources.
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Figure IlI-8: Future Medium, Intermediate, and Heavy Launch
Vehicles to Enter Service, 2000 to 2004
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Evolved Expendable Launch Vehicles Market

The U.S. Air Force recently awarded a joint contract to Boeing and Lockheed
Martin to develop and manufacture an evolved expendable launch vehicle.
These vehicles will share common systems and sections, to improve reliability
and flexibility and reduce launch costs. The EELVs will be used for both com-
mercial and military payloads. It is expected that these vehicles will provide a
cost-savings of 25 to 50 percent in launch costs over the next 20 years.?*

The EELV will ultimately benefit the domestic commercial launch services market
by providing direct competition to Kourou’s heavy-lift vehicles, the Ariane 4 and
the more recent Ariane 5. These vehicles are capable of launching multiple pay-
loads simultaneously, which brings significant cost-savings to the customer.
However, because the contract was only recently awarded, Ariane 5 will have at
least a 4 to 5 year lead on the U.S. vehicles.?® In addition, Japan is developing
the H2A and Russia is developing the next generation Proton rocket, the Proton
M/Angara, to address these new market requirements.?

Reusable Launch Vehicles Market

Today, the Space Shuttle remains the world’s only reusable launch vehicle.
Since its first launch in 1981, it has played an important role in providing access
to space and has a useful life expectancy of another 20 years. However, be-
cause of its complexity and reliance on older technologies, the cost per pound
per payload exceeds its original goal. As a result of the space shuttle’s high cost
of operations, maintenance, and refurbishment, there are seven companies de-

23 Futron Corporation, analysis, October 28, 1999.

z; Aviation Week &Space Technology, January 11, 1999, p. 132.
Ibid.

% AviationWeek & Space Technology, December 13, 1999, p. 61.
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veloping next generation reusable launch vehicles.?” The goal for these vehicles
is to have higher reliability, faster turnaround times in launch processing, and a
significant reduction in cost to orbit, the target being $1000 per pound.

Table 111-5 on the next page lists the RLV companies and the current status of
their developmental programs.

% Futron Corporation, analysis, October 28, 1999.
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Table IlI-5: Reusable Launch Vehicle Developers®

using QF-106 and C-141 aircraft.
System under design.

vehicle

Launch Vehicle Status Anticipated | Capitalization Funding Raised (3™ Q. 1999)
First Flight | Required
Lockheed Martin's | X-33 technology development vehi- | 2004 VentureStar esti- Private sector financing efforts waiting until X-33
VentureStar cle (VentureStar prototype) first mated at $7.2 billion proves viable. Due to major technical risks, bor-
flight delayed until later 2000/2001 for two vehicles rowing costs may be high.*
X-33 costs have been | Costs split between federal government and
rising due to technical | Lockheed Martin. Current split estimated at
problems and delays. | $1.29 billion from NASA and $125.4 million from
Current costs esti- Lockheed Martin.*
mated at $1.3 billion.
Kistler Company's | Major component testing underway, | 2000/2001 $750 million for first 5 | $600 million
K-1 test launch facilities at Woomera vehicles
Range, Australia under construc-
tion. Signed up as tenant at
planned Nevada Spaceport
Rotary Rocket Low-speed hover/landing mockup 2000 $150 million for first $30 million
Corporation's Ro- | tested in late 1999. Engine and flight
ton other flight components under de-
velopment.
Kelly's Astroliner Tested concept of towed take-off 2002 $400 million for first $10 million

%8 Futron Corporation, analysis October 28, 1999.

% Space Transportation: Progress of the X-33 Reusable Launch Vehicle Program, Statement of Allen Li, Associate Director, National Security and Inter-

national Affairs Division, GAO/T-NSIAD, 99-243, p. 6

% Ibid, p. 4
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Table IlI-5: Reusable Launch Vehicle Developers (cont'd)

Launch Vehicle | Status Anticipated | Capitalization Funding Raised (3" Q. 1999)
First Flight | Required
Pioneer's System design iteration stage as of | 2001 $275 million $3 million
Rocketplane late-1998. $40,000 grant from Cali-
fornia to study potential RLV site.
Space Access's Model testing of 1% stage airframe 2001 Unknown Unknown
SA-1 and propulsion, little other informa-
tion.
Beal Aerospace's | 3" stage motor, steering compo- Late 2000 - | 100% privately 100% privately funded
BA-2 2001 funded

nents tested. Majtor component fab-
rication begun. 1% and 2™ stage mo-
tor tests planned in near term.
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These vehicles face daunting technical challenges, which has resulted in many of
them falling behind in their development and testing schedules. Along with the
technical challenges has come increased costs, and uncertain market demand
for the services to be offered by the new vehicles.

The uncertain market and technical challenges has made raising capital difficult,
resulting in many of these ventures facing recent financial problems. As a result
of these challenges, experts predict that reusable vehicles will not be in commer-
cial service for at least 10 to 20 years.

Attracting commercial RLV operators is not likely to result in a significant near-
term increase in launch activity or financial or economic return to a state. But it
does make sense for Florida to show its commitment to accommodating these
vehicles in the future, through incremental investments in infrastructure and sup-
port systems.

Competitive Trends

With the number of next generation ELV and the new EELVs scheduled to be-
come available within the next decade, experts predict an oversupply of launch
vehicles. Ultimately, this will lead to a market restructuring with business failures,
mergers, and acquisitions expected.®!

The survival of these firms depends on a few critical market factors. First, launch
vehicle customers have had more reason to become anxious about the issue of
reliability. A recent string of launch failures has led to grounded programs, which
has had a domino effect on planned launches, delaying the start-up of new
communications systems, and thereby causing loss of revenues while waiting for
replacement satellites.

Second, the company needs to have a sound financial foundation or ability to of-
fer customers a viable system with a considerable price advantage. At this point,
Boeing and Lockheed Martin are both able to do this with their EELV contracts
for $1 billion. This EELV program will also provide at least $2 billion in guaran-
teed government business for the Atlas and Delta programs through 2006, sup-
porting these companies.*

As with satellite manufacturing companies, launch vehicle manufacturers are
well-entrenched geographically, with the majority of firms located in the western
part of the United States:

o Boeing has its principal manufacturing facilities in California and Alabama,
and subcontracts with Alliant Tech Systems in Utah.

81 AviationWeek & Space Technology, December 13, 1999, p. 52
% AviationWeek &Space Technology, January 11, 1999, p. 62.
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o Lockheed Martin has primary manufacturing facilities in Colorado and Califor-
nia, and subcontracts with Cordant Tech-Thiokol in Utah and Alliant Tech
Systems, Boeing, and United Technologies Corporation in California and Flor-
ida.

o Orbital Sciences is based in Virginia and mostly manufactures their own
ELVs. Orbital uses Alliant Tech for its engines and for one vehicle's manufac-
turing, they subcontract with Cordant Tech-Thiokol.

Table 111-6 on the following page lists the major ELV companies and their produc-
tion sites.®®

% This information was compiled from a variety of public sources.
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Table 1lI-6: ELV Manufacturers and Production Sites

Company Plant City/State Launch Stage Motors/ | Other
Vehicles Contractor Engines

Alliant Techsystems Utah Propulsion Center Magna, UT X
Alliant Techsystems Alliant Aerospace Clearfield, UT X
Alliant Techsystems Alliant Aerospace Se_ll_lt Lake City, X X
Boeing Rocketdyne Division Canoga Park, CA X
Boeing Space Systems Division Seal Beach, CA X
GenCorp Aerojet - Sacramento Sacramento, CA X
Lockheed Martin Skunk Works Palmdale, CA X X-33 engine with Rocketdyne
Lockheed Martin Astronautics Denver, CO X X
Lockheed Martin Manned Space Systems | New Orleans, LA Shuttle External Tank
Orbital Sciences Corp | Launch Systems - AZ Chandler, AZ X X X
Orbital Sciences Corp | Launch Systems - VA Dulles, VA X X-34 manufacturer
Thiokol Thiokol Propulsion, Elk- Elkton, MD X

ton
Thiokol Thiokol Propulsion Brigham City, UT X X
Thiokol Cordant Technologies Salt Lake City, X X

uTt

Thiokol Clearfield Operations Cleafield, UT X
United Technologies Pratt & Whitney, Chemi- San Jose, CA X X

cal Systems Division
United Technologies Pratt & Whitney, Liquid West Palm X

Rockets Beach, FL
Coleman Research Orlando, FL Orlando, FL X X Partnerships with Italy and Israel

Corporation

for sub-orbital aunch vehicles
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Florida does not have a presence in the manufacturing of launch vehicles as Fig-
ure llI-9 demonstrates.

Figure IlI-9: Florida Space Vehicle Manufacturing

Distribution of Space Vehicle Manufacturing by
Employment
Louisiana ‘ ‘ ‘ '
Maryland T T T

Pennsylvania ‘ ‘ l
California : l
Arizona l
Utah l

Florida
6 1,060 2,060 3,060 4,060
Employment

A more recent opportunity to bring this type of manufacturing to the state oc-
curred in 1997. After considering a number of sites, including one in Florida,
Boeing chose Alabama for its EELV manufacturing plant.

Market Opportunities

As the information above demonstrates, opportunities to develop launch vehicle
manufacturing in the state of Florida are limited. Current ELV manufacturing is
consolidated in a few companies and located in only a few states, mostly in the
western U.S. There appears to be sufficient capacity to meet expected demand
over the next decade. When combined with the EELV market, the number of
new vehicles due to enter the market over the next few years suggests an over-
supply of vehicles will occur in relation to demand. In addition, the EELV compa-
nies are the same manufacturers as the ELVs.

The RLV companies present a great amount of risk and uncertainty at this time.
The best opportunity for Florida to pursue in this market is to attract a new launch
service provider and put together a package that brings manufacturing to the
state. Beal Aerospace in Texas is looking for a launch test site is actively con-
sidering Florida.

A potential opportunity is in the manufacturing of sub-component parts and sys-
tems for the launch vehicles. Florida's base of high-tech industry and its exper-
tise in spaceport technologies makes the manufacturing of components and sys-
tems a good fit and an attractive industry sector to target.
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ll.B.4 The Satellite Manufacturing Market

Background

The total commercial market for the design and manufacturing of satellites re-
sulted in $13.5 billion in revenue in 1997. 3 By 2007, forecasts predict that this
industry will generate $50 billion in revenue.®

In 1997 there were 783 satellites on orbit broken-down as follows:

Table IlI-7: Satellite Uses®®

e 480 satellites for telecommunications, including voice (telephony), broad-
casting, and data

e 87 for intelligence and classified activities including remote sensing, imag-
ing, and communications

e 84 for scientific research
e 75 for navigation
e 51 for meteorology and civil/commercial remote sensing applications

® 6 for other.

By the end of the next decade, it is estimated that over 1200 communications
satellites, valued at almost $60 billion will be delivered to orbit.>’

Satellite manufacturers are divided into two categories:

O

Geosynchronous (GEO) satellite manufacturers produce large satellites with
more capacity and power. GEO satellites wei%h 6,000 to 10,000 pounds, cost
over $100 million and last for about 15 years.’

Low earth orbit (LEO) satellite manufacturers produce small satellites as
part of constellations. LEO satellites weigh between 800 to 1500 pounds,
cost between $3 to $10 million, and last for about 8 years.>®

Three U.S. GEO manufacturers — Hughes, Loral, and Lockheed Martin — have 68
percent of the worldwide satellite business. These firms have, within the last five
years, invested from $1.5 to $2 billion in new manufacturing facilities, centralizing
and upgrading them to increase the output and reduce the cost of satellite manu-
facturing.*

The following two tables list the major global satellite manufacturing companies.

% 1997 Estimate: Satellite Industry Statistics Survey, 1997 (conducted for Satellite Industry Association by

Futron Corporation); 2007 estimate: Futron Corporation.

% |bid.
% |bid.
% The Race for Space: A General Survey of the Commercial Space Market, David H. Vadas, The Aero-

space Research Center, p. 10.

% |bid.
% |bid, p.11.
“0 |bid, p.11.
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Table 1I-8: GEO Satellite Manufacturers*'

Satellite Manufacturer % Market Share of % of GEO satellites | Location
GEO production on order

Hughes 36% 26.5% California
Lockheed Martin 19% 9% California
Space Systems/Loral 13% 26.5% California
Matra Marconi 9% 9% Europe
Aerospatiale (acquired by Alcatel) 8% 16% Europe
Alcatel 0% 5% Europe
Other (includes DASA and Alenia 15% 8% Europe
Spazio, both merging with Matra)

LEO manufacturers have been adopting new methods of production using as-
sembly lines and common platforms that serve multiple satellites. They are also
relying more on off-the-shelf components. As a result of more efficient produc-
tion processes and investments in facilities, LEO manufacturers have been able
to increase their output and reduce costs, setting records for producing new sat-
ellites in 3 to 5 days.*?

Table IlI-9: LEO Satellite Manufacturers™®

Satellite Manufacturer Location

Space Systems/Loral California

Motorola Arizona

Lockheed Martin California

Boeing California and Washington State
Matra Marconi Europe

Orbital Sciences Corp. Virginia

Spectrum Astro Arizona

Competitive Trends

Because the telecommunications market offers the potential for significant
growth, a number of companies have been positioning themselves to move into
the satellite manufacturing market. Companies that were recently awarded major
commercial contracts include Harris Corporation (located in Melbourne FL), Or-
bital Sciences, and Boeing.** Other manufacturers maintain a capability to ex-

*! State of the Space Industry 1999, p. 26.

*2 The Race for Space: A General Survey of the Commercial Space Market, David H. Vadas, The Aero-
space Research Center, p. 10.

48 Compilation from public sources of information.

* State of the Space Industry 1999, p.24. Harris was selected as the prime contractor for the first
GE*Star Satellite System, which will use satellite platforms from and integrate the spacecraft at
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pand into this market, including DASA, Alenia Spazio, TRW, Ball Aerospace, and
Spectrum Astro. NEC has also expressed an interest in becoming a prime con-
tractor.*®

Based on anticipated growth in commercial telecommunications services reve-
nues, satellite manufacturers are expanding their business focus into such areas
as financing satellite networks, retail marketing for subscribers, obtaining market
access agreements to facilitate the transmission of signals for local distribution,
and making sure that ground stations are built and operating properly.*® Compa-
nies are doing this by forming partnerships with service firms. One recent exam-
ple of this kind of integrated expansion is Hughes Electronics Corporation merger
with DIRECTYV to form Hughes Space & Communications. This new venture re-
cently bought U.S. Satellite Broadcasting and Primestar, Inc. to expand and bol-
ster its direct-to-home business. The direct-to-home television market is pre-
dicted to expand significantly and DIRECTV recently ordered a new high-power
spot beam satellite from Hughes Electronics.*” Hughes also helped fund a dem-
onstration launch from Sea Launch, which has a firm order for 10 Sea Launch
missions with an option for five more.*®

Market Opportunities

Attracting new satellite manufacturing capacity to the state appears to be very
difficult. As is the case with launch vehicle manufacturing, production capacity is
concentrated on the west coast.

Many historical factors anchor existing facilities at their current locations, and this
review indicates that growth in these markets is not sufficiently strong enough to
necessitate further expansion in the near future. Beyond the need to be competi-
tive in business climate and workforce training, there are additional considera-
tions that create barriers to firms and states hoping to enter this business. The
factors working against Florida’s ability to attract new space manufacturing com-
panies to the state include:

o A lack of demand for new plants due to the over capacity at existing facilities.

o Significant sunk costs and recent investments in plant, equipment, and real
estate at existing facilities.

o Ties to critical suppliers and supporting businesses in existing areas.

A State of the Space Industry for 1999 report assessment notes that the "compe-
tition for new contracts is intense [and] the number of satellites being awarded in
the next few years to new market entries is anticipated to remain limited." *°

Aerospatiale, a French company. (Harris News Release, June 15, 1998,
http://www.harris.com/harris/whats_new/ge-satellite.html.)
* Ibid, p. 27-28.
“® The Race for Space: A General Survey of the Commercial Space Market, p. 11.
*" State of the Space Industry, 1999, p.59.
*8 Aviation Week & Space Technology, December 13, 1999, p. 50.
*9 State of the Space Industry, 1999, p. 28.
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There is plenty of capacity at existing facilities to meet demand and this suggests
that investments in new plant locations are unlikely.

Prospects for new satellite manufacturing capacity are also reduced as a result of
the recent financial problems that some of the new telecommunications service
providers are encountering. The financial difficulties driven by uncertain con-
sumer markets and high service costs will moderate speculative increases in
satellite manufacturing capacity. As a result, there does not appear to be much
opportunity for Florida to attract satellite manufacturers to the state. However, as
with the launch vehicle market, opportunities may exist to manufacture sub-
component parts and systems for satellites. Although most supplier companies
have a history with the major satellite manufacturers, opportunities for new firms
to enter the market arise as technology evolves.

I.B.5 The Ground Equipment Systems Market

Background

This market consists of a wide and diverse variety of companies who manufac-
ture products or provide services for uploading and downloading of data and in-
formation from satellites. Products include:

o Ground stations and antennas

Electronic receiving and transmission equipment
Information technology

Computer software and hardware

High-capacity data storage.

O o o o

This market overall was valued at $11 billion worldwide in 1997. It is projected to
grow to $30 billion within the next 10 years.®® Industry forecasts predict that
healthy growth in this market will continue as ground systems and consumer de-
vices are needed to distribute and access data and information from satellites.
Current revenues and projections make this market attractive for investors.

Competitive Trends

There are many small and mid-sized companies in this market, but this sector
has seen a great deal of consolidation recently as firms merge to become full
service providers for satellite customers. Mergers and acquisitions in this sector
are being driven by the need to provide a full range of features that combined, of-
fer a complete communications system to the customer.

Consumer equipment will be a large industry growth driver, with particularly sig-
nificant growth in the Very Small Aperture Terminal (VSAT) market and con-
sumer electronics market. Low cost ground terminals that allow direct data and
telephony links to satellites for consumer use, is also a major market driver.

%% Futron Corporation in Via Satellite, May 1999, p. 50.
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Some of the major U.S. companies in this market include:

LNR/Trexcom in New York
Tripoint Global Communications
Spacenet, Inc. in Virginia
Radyne in California.

Oo0ooooan

Hughes Network Systems in Maryland
L-3 Communications in New York and California

As a result of Florida's strengths in telecommunications equipment manufacturing
and its long history in supporting launch activities and downloading launch data,
the state has a base of companies involved in ground equipment systems for
earth stations and data transmissions. These are listed in Table IlI-10:

Table 11I-10: Florida Companies Involved in Satellite Data Transmission

Company

Location

Frontline Communications Corporation

Clearwater, FL.

Gulf Communications International

Palm Bay, FL

Infotel International, Inc.

Melbourne, FL

International Communications Products, Inc.

West Melbourne, FL

Vector Communications Network Corporation

Miami, FL
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Florida also has a base of companies providing satellite uplink services, as listed

in Table l1-11.

Table IlI-11: Florida Companies Involved in Communications Services

Company

Location

Satellink Communications

Clearwater, FL.

Digital Communication Link

Ft. Lauderdale, FL.

Vidcom Corporation

Ft. Lauderdale, FL.

Vista Satellite Communications

Ft. Lauderdale, FL.

Starlink

Ft. Lauderdale, FL.

BAF Satellite and Technology Corporation

Melbourne, FL.

Calhoun Satellite Communications, Inc.

Miami, FL.

ICG Satellite Services

Miami, FL

Conus Communications Florida

Tallahassee, FL

Market Opportunities

Of all of the space market segments, this is the most diverse and diffuse. Florida
already has companies established in various segments of this market place. In
addition, the Florida economy has a well-established base of telecommunications
services that synergistically aligns well with this market. Exploring opportunities
in this market should be the most productive of the launch-related markets for

Florida.
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lI.C The End-User Services Market

lll.C.1 Background

The end-user services market is comprised of products and services that are en-
abled by satellites in orbit such as telephone, television, data communication, ra-
dio, remote sensing and meteorology, navigation, military intelligence, and civil
government applications.

Figure 111-10 depicts the breakdown of the end-use services market:

Figure llI-10: End-User Services Market Breakdown

Navigation

Intelligence

Communication Scientific

Other Meteorology

Telecommunications is a leading driver and revenue generator of this market and
the space industry in general. Revenues for this market segment are forecasted
to increase; it is the fastest growing among all of the space-related markets.

o The global commercial satellite services market generated $19 billion in reve-
nue in 1997.

o $95 billion in revenue is projected by 2007.

The end-user services market includes three important sub-segments for Florida
to focus on:

o Telecommunications services, including voice communications, broadcasting,
and data communications (including broadband) (Section I11.C.2).

o Remote sensing and imaging services (Section 111.C.3) including:
s Weather, disaster management, and environmental monitoring; and
s Utilities, agricultural and infrastructure planning.

o Navigation and location services, using the GPS system established by gov-
ernment satellites. (Section 111.C.4).
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The remaining segments shown in Figure 11l-10 are intelligence, scientific, and
meteorology. These segments are not included in this review because they are
do not generate commercial revenue, but instead are determined by government
missions and appear to be fairly stable in the coming years.

lll.C.2 The Telecommunications Market
Background

The telecommunications market generates revenues by leasing capacity on sat-
ellites and by selling wireless satellite services to consumers on the ground. |t
generates revenue in three major market areas:

Fixed satellite services (FSS): The fixed satellite services market is the most
mature. It has increasing overall capacity and stable lease rates. It supports te-
lephony and video distribution. It also transmits a limited amount of internet data.
Currently FSS generates 70 percent of revenues from video and television, and
less than 30 percent from data. The anticipated growth in internet usage is ex-
pected to reverse this. The 1999 State of the Space Industry report states:

"With global satellite internet revenue earnings doubling every five
months, revenues have increased from nearly nothing two years ago
to an estimated $1billion in 1999, rising to $4.7 billion in 2000." '

Some forecasts suggest that it could exceed $20 billion annually in a decade.

This market is in transition. Many of the original satellites and networks were es-
tablished by national governments, but are now being privatized, such as Intelsat
and Comsat, which is being sold to Lockheed Martin. This market is dominated
by a few large private and public sector agencies and companies. These players
have access to large amounts of capital to invest and are developing new ser-
vices. Many of these large players are moving into broadband multi-media,
which will increase speed and transmission rates for larger amounts of data. Ta-
ble I11-12 lists the partnerships that are establishing new systems to compete with
established FSS providers and to offer broadband services to capitalize on the
new markets for high speed, high quality access to data and information.

%1 1999 State of the Space Industry, p. 47.
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Table llI-12: Fixed Satellite Service Providers

Network Partners Orbit Type Name of Net- Comments
work

Microsoft and LEO Broadband Multi- Teledesic $9B initial

McCaw Cellular media investment

Motorola LEO w/ | Broadband Multi- Celestri $12.9B initial

GEO media investment

Loral Space & LEO Broadband Multi- Cyber- $7.5B initial

Comm, and Alcatel and media star/Skybridge investment

Alsthorn GEO

Lockheed Martin GEO Broadband Multi- Astrolink $4B initial
media investment

Hughes Electronics | GEO Broadband Multi- Spaceway $3B initial
media investment

The five new broadband multi-media networks represent over $35 billion in initial
investment and will be supported by over 400 LEO satellites and approximately
20 GEO satellites. The broadband markets are only just beginning to emerge,
but show great potential for growth. This part of the market is not expected to
generate revenues until early in the next decade.

Mobile Satellite Services (MSS): The mobile satellite services market supports
the portable communications market. In the long-term, this market is expected to
attract millions of customers. An important consumer feature is that mobile satel-
lites can integrate with cellular networks and expand services, allowing cellular
phones to operate in areas where traditional cellular services are not available.
However, in the near term, Iridium and Globalstar have shown that demand for
these systems is still uncertain and consumers have been wary about initial ser-
vice prices.

The privatization of Inmarsat, the intergovernmental organization that provides
global maritime distress and safety signals, will provide high-speed data connec-
tions to laptop computers. Owned by several of the world's national telecommu-
nications organizations, this international agency has access to funds much
greater than their competitors. As can be seen in Table 11l-13, this market is one
where telecommunications companies have partnered with satellite manufactur-
ers.
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Table IlI-13: Mobile Satellite Companies

Inc.

work

Network Orbit Type Name of Comments
Partners Network
Hughes, AT&T, GEO GEO stationary wire- | American
Singagpore Tele- less communications | Mobile Satel-
comm, and Mtel lite Corp.
Corp.
Space Sys- LEO Mobile wireless Globalstar $2.5B initial
tems/Loral, communication net- investment
Qualcomm work
Lockheed Martin | GEO GEO stationary wire- | Asian Cellular | $900M initial
less communications | Satellite Sys- | investment
tem
Motorola LEO Mobile wireless Iridium $5B initial
communication net- investment
work
Orbital Sciences LEO Mobile wireless Orbcomm $330M initial
Corp., Teleglobe, communication net- investment
Inc. work
Constellations LEO Mobile wireless ECCO $1.2B initial
Communications, communication net- investment
Inc. work
ICO Global Com- | MEO Mobile wireless ICO Global $4.6 initial
munications (In- communication net- Communica- | investment
marsat spin-off) work tions
Mobile Communi- | MEO Mobile wireless Elllipso $1B initial
cations Holdings, communication net- investment

These global telecommunications systems represent initial investments totaling
over $15 billion and will be supported by approximately 200 LEO satellites.

Direct-to-Home Services: Direct-to-home television market has been one of the

fastest selling consumer electronics products in history. There are over 10 mil-
lion subscribers in the U.S., and over 35 million globally. These numbers are ex-
pected to double to 20 million U.S. subscribers alone by 2005. The direct-to-
home television sector continues to expand its customer base in the U.S. and
Europe, while new systems focusing on Asia-Pacific, Japan, Latin America, and
the Middle East are being developed.

The two major players are DirecTV and Echostar who are in competition with ca-
ble providers. Echostar has about 3.1 million subscribers versus DirecTV’s 7.8
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million at the end of 1999.%% In the U.S. alone, these services add an average of
8,235 new customers a day.>®

Market Opportunities

Despite the fact that this is the fastest growing segment of the space market, re-
cent delays, failures, and economic downturns in other parts of the world have
had an impact on this market which is likely to spread out the development of the
market over a few more years.>* Aviation Week & Space Technology lowered its
prediction of over 1200 new satellites placed in orbit by the year 2007 to just
1,017 by 2008, a reduction of nearly 200 satellites.>® As a result, the industry
would see a corresponding reduction in launches. Thus, some investors have
deemed this market to be higher risk than once thought, and the flow of capital in
this section is slowing.

However, the telecommunications market is vast and will consist of products and
services that do not even exist today. Some of these new products and services
could be the fastest growing segments of the market 5 -10 years from now. In
anticipation of future opportunities and partnerships, especially driven by the di-
rect broadcast satellite market, satellite companies as a whole performed well in
19995 6in the stock market and analysts are optimistic about performance in the fu-
ture.

Most of the partnerships developing the networks are well established and con-
sist of major international telecommunications, satellite, and software companies
without any direct affiliation with Florida. Florida needs to explore these opportu-
nities with its existing telecommunications companies. The products and ser-
vices to be developed in this area are considered one of the high growth, high
profit markets of the next century.

lll.C.3 Remote Sensing and Imaging Market

Background

The remote sensing and imaging industry consists of two parts.

o The first part includes satellite operators who actually acquire the remotely
sensed data and return it to ground stations. Satellite operators include both
private companies and government agencies that sell data. Besides having
satellites on orbit, satellite operators must have ground facilities for controlling
the satellites as well as for receiving the data stream from the satellite. Major
companies in this sector include Orbital Science’s Orblmage subsidiary, Spot

52 Aviation Week & Space Technology, Market Focus, December 21, 1999.

%3 Aviation Week & Space Technology, Headline News, April 12, 1999. The average was from a six month
period, October 1998 through March 1999.

> Aviation Week & Space Technology, January 11, 1999, p. 143.

% Aviation Week & Space Technology, January 11, 1999, p. 143.

% Aviation Week & Space Technology, Market Focus, December 13, 1999.
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Image of France and Lockheed Martin’s Space Imaging and Earth Search
Sciences.

o The second part of this market consists of companies that process the raw
data into usable information and then interpret it for a specific market or use.
As higher quality raw data has become available from satellite operators,
more companies become involved in this market. These companies must
possess the technological ability to process and interpret data purchased
from the satellite operators and possibly combine or enhance it with other
sources of data. One of the most visible ventures in this market is the Terra
Server project, which is the result of a partnership between Aerial Images
Inc., Microsoft, Kodak, and others to provide very high quality earth imagery
via the world wide web.

Estimates for the potential remote sensing and imaging market vary widely, with
estimates ranging between $500 million a year to $2 billion a year through 2004,
and some estimates placing the potential as high as $3 to $5 billion by 2005.%’
The federal government alone plans on purchasing an average of $200 million a
year in commercial space imagery®®.

These market estimates are for imagery and data alone. There are a number of
potential niche markets that could make use of this type of data. High definition
sensors combined with sophisticated data communication and image processing
now allow satellite-based remote sensing and imaging to be used for many appli-
cations that previously required ground-based or aircraft based surveying. Cur-
rent and potential commercial markets include real estate, construction and utility
surveying, mineral exploration, commercial fishing and crop management. Cur-
rent and potential civil markets include weather forecasting, geologic and archeo-
logical surveying, flood and other disaster management, and environmental
monitoring.

Competitive Dynamics

This market is in transition. It began as a service offered by the government, with
customers being solely the military and intelligence community. The recent trend
toward privatization and pressure from Congress to cut costs has created an op-
portunity for private sector firms to begin offering these services, with Lockheed
Martin and Boeing being two of the predominant players.

One of the more recent shifts in this market is the contract awarded by the Na-
tional Reconnaissance Office to Boeing, replacing the incumbent contractor,
Lockheed Martin, who has worked with the NRO since 1958. Boeing offered
lower prices and a more innovative design to win the award to build the next

%" Mecham, Michael, Finally, Debut Nears for 1-meter Satellites, AviationWeeks Space Business:
http://www.aviationweek.com/spacebiz/apr05/sb_image.htm
%8 Anselmo, Joseph, "NRO May Shift Routine Work to Commercial Operators," Aviation Week's Space Busi-
ness: http://www.aviationweek.com/spacebiz/july19/nro.htm
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generation imagery spacecraft. Boeing teamed with Hughes, Raytheon, East-
man Kodak and Harris Corporation.>®

To meet the NRO’s requirements, companies must have expertise in electro-
optics. Boeing gained this expertise through the acquisition of Rockwell Interna-
tional and McDonnell Douglas. This expertise will become more important as the
remote sensing and imaging market grows.

Market Opportunities

This market is still in its early stages. Aviation Week & Space Technology fore-
casts 40-50 commercial, earth-imaging satellites will be launched during 1999-
2008 to support systems such as:®°

o Space Imaging EOSAT’s lkonos
Orbital Sciences’ OrbView
EarthWatch’s QuickBird

SPOT Image’s Spot

Canada’s Radarsat.

O o o o

Image or data processing and interpretation may find synergies with digital imag-
ing technologies/industries currently supporting media and entertainment indus-
tries in Florida.

A likely growth area for companies that possess a command of the various disci-
plines, such as geology, agriculture, environmental or civil engineering, and use
remotely sensed data and images will be in the area of consulting services.

Universities may foster growth in specialized start-up companies that focus on
parlaying remotely-sensed data and images into useful and marketable analysis.
Possible markets within Florida may be found in agricultural management, envi-
ronmental monitoring and surveying in support of Florida’s continuing high popu-
lation growth and environmentally sensitive wetland areas.

lII.C.4 The Navigation and Location Services Market

Background

Satellite navigation systems allow a user to determine their location through pre-
cise distance measurements from satellites within a network overhead. Known
as global positioning systems (GPS), two operational systems exist today — one
in the U.S. and one in Russia. Both were developed primarily for military pur-
poses, but have found use in the commercial market with automotive and marine
industries offering services to locate drivers in an emergency, or for travelers
navigating through unknown areas.

% Aviation Week's Space Business, September 13, 1999, p. 26.
% Aviation Week & Space Technology, January 11, 1999, p. 144.
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The GPS market is expected to grow dramatically over the next 6 years. A 1999
report by the Japanese GPS council estimated that globally, by 2005, there
would be 3.5 million GPS-based automobile navigation systems, over 1.6 million
handheld GPS units, and several tens of thousands of marine GPS navigation
systems.®’

The State of the Space Industry 1999 report notes that future uses are even
more broad, noting applications in asset management, air traffic control, fleet
management and tracking, land and water surveying, mapping and GIS data ac-
quisition, and corporate and commercial aviation.?? A European Union forecast
puts the market for GPS services at $50 billion by 2005.%%

Market Opportunities

The first opportunity for business development in this segment is for satellite
manufacturers. The latest generation of U.S. NAVSTAR satellites will need to be
replaced at the average rate of about 2 to 3 per year over the next decade.®*

The second opportunity is for companies to sell services for civilian navigation
and location services. As the State of the Space Industry 1999 report notes, the
industry’s potential can be evidenced by the “$50 million joint venture between
Magegsan Corp. and Hertz to supply 50,000 navigation systems for their rental
fleet.”

61 Japanese GPS Council, 1999.

62 State of the Space Industry, 1999, p. 53.

® Iid.

& Aerospace Source Book, Aviation Week & Space Technology, January 12, 1998, p. 146.
6 State of the Space Industry, 1999, p. 53.
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l11.D Future Markets

lll.D.1 Background

To be commercially viable when one looks beyond the near-term commercial op-
portunities in space, new technologies, products and services will require a base
of operations in space. Although the International Space Station offers the first
viable space environment from which to conduct business, it is not clear when or
how other environments, such as manufacturing facilities or hotels will evolve.

However, the reality of this base of operations is not beyond either the dreams or
investment decisions of today's space leaders. If the litmus test for investments is
the certainty of demand, some business leaders are already betting that the fu-
ture direction of their companies' includes space. For instance, one the world's
largest hotel chains has been publicly discussing its plans to conceptualize a
space hotel, while two tourism agencies are willing to accept future reservations
for flights into space.

The future markets include five sub-segments for Florida to consider:

o The market for Spaceport Technologies (Section I11.D.2).

o The market based on International Space Station construction and operations
(Section 111.D.3).

o The market for space-based manufacturing (Section 111.D.4).

o The market for space tourism (Section I11.D.5).

o The market for long-term space research and development (Section II1.D.6).

The cursory assessment done for this report suggests that state investment in
these areas should be used to position existing companies to capture business
as it emerges, most notably to capture construction and operations business as-
sociated with the ISS. There is some room for near-term investment, also, to po-
sition Florida's tourism businesses to conceptualize the future space tourism in-
dustry. However, the majority of investment in this market segment should focus
on growing new companies in line with these markets when they emerge.

lI.D.2 The Spaceport Technologies Market

Background

Spaceport technologies include the wide-array of products and services that con-
tribute to the launch vehicle and payload achieving launch and when applicable,
being successfully retrieved and processed. Among the areas included under
this market segment are:

o Range technologies, which includes safety and tracking systems, telemetry
systems, and command and control systems.
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o Payload processing which includes both preparatory and retrieval services
and includes any future payload applications for space-based manufacturing

o Launch pad technologies which includes mating payloads to vehicles and mi-
gration to “modular” technologies that allow for the accommodation of a vari-
ety of launch vehicles with faster turn around times.

o Vehicle assembly and fueling facilities, including RLV retrieval and refurbish-
ment capabilities, hanger facilities to store and perform routine maintenance
on vehicles, and runways and associated technologies for RLV and other ve-
hicles requiring them.

Market Opportunities

Florida is well positioned to excel in this market segment due to the level of exist-
ing and planned investments at the Cape. There is both an institutional history
and future commitment to the Cape as a location for NASA, military, and civil op-
erations that make it an ideal place for these technologies to be researched, de-
veloped, and implemented. Also, Florida’s skilled workforce, space institutions,
as well as NASA and university researchers have experience in this area.

The most important opportunity in this area is NASA/KSC'’s transition to a center
for spaceport technology research and development. This will increase the op-
portunities for Florida and its universities to obtain grants and develop expertise
in spaceport technologies. In addition, Congress has committed $20 billion to
build the ISS, and there are business opportunities associated with its develop-
ment and construction. This work in spaceport technologies aligns with the type
of engineering needed to develop (and support) an international space station.

Progress in this area also supports the goal of improving operations and lowering
costs. Other ways in which Florida can use its advantages to build this market
are:

o Florida’s large inventory of launch pads and supporting infrastructure make it
the ideal test bed for researching, developing, testing, and implementing new
launch technology.

o Collectively, KSC, NASA, the 45™ Space Wing, private industry in Florida, and
universities have significant institutional expertise in this area that would need
to be duplicated elsewhere. Florida could help business capture this exper-
tise for consulting on new spaceport development around the world.

However, for this market to truly emerge as commercially viable, transportation to
space will need to become routine. Demand will then drive the establishment of
new spaceports around the world that will need these technologies. The recent
success of Command and Control Technologies of Cocoa, FL, in developing sys-
tems for new spaceports in the U.S. is a prime example of how established Flor-
ida companies are well positioned to capture business in the future market.
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ll.D.3 The International Space Station-Based Market

Background

This market segment is defined by business opportunities generated through the
construction and operations of the International Space Station (ISS). Companies
involved in designing and building components for the space station should be
assessed in more detail as possible candidates for attraction to the state of Flor-
ida.

The second sub-segment of this market is more speculative. It is involves envi-
sioning the research and commercialization opportunities that will become avail-
able by having the space station. Because the space station will house experi-
ments leading to the discovery of new products, opportunities could exist for Flor-
ida to attract businesses interested in establishing small companies to pursue
commercialization potential of new products. The two most promising sub-
segments have been identified as pharmaceutical and agricultural research. A
third area is R&D into space based manufacturing processes that are based on
the micro-gravity, or vacuum, conditions of orbit.

However, it is expensive to conduct research in space and the price per pound of
launch must come down substantially for pharmaceutical and agricultural com-
panies to conduct research in space. Internal requirements for R&D investment
generating market success still does not look favorable with the current high
price of launch and space operations.

Market Opportunities

Florida businesses and universities are clearly positioned to capture opportuni-
ties since space station launches will most likely originate from the Cape. In this
respect, having state-of-the-art processing facilities to support missions and ex-
periments aboard the ISS — the Space Experiment and Research Processing
Laboratory (SERPL) — is key and could lay the groundwork for future space-
based manufacturing.

lI.D.4 The Space-Based Manufacturing Market
Background

Research is under way to take advantage of the micro-gravity conditions in orbit
for various manufacturing processes. Current research is focused on three ar-
eas:

o Materials Research and Development (R&D)

o Biotechnology

o Agribusiness

Materials R&D has focused on the fact that micro-gravity conditions allow materi-
als to be manufactured without gravity-caused defects or asymmetries, as proc-
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esses growing crystals or multiphase structures are often strongly influenced by
gravity. One example of a material being researched for manufacture in orbit in-
cludes aerogels, which are very lightweight “foam” structures with extreme ther-
mal insulating properties. There have also been investigations into taking advan-
tage of the near-vacuum conditions of space as a giant zero gravity vacuum
chamber for production of thin-film coatings. Possible applications include pro-
duction of semiconductor infrared lasers, high efficiency solar cells, oxide thin
films for computer memory applications, and ultra-hard thin film coatings for wear
resistance in micro-devices.®®

In the area of biotechnology research, commercial researchers have used the
microgravity environment aboard the orbiting shuttle to produce “large, near per-
fect protein crystals, which far surpassed the quality of insulin crystals grown on
the ground.”®” As with crystal growth, microgravity can allow cells to grow in ways
different from the way they would under the constant pull of gravity. Microgravity
may offer opportunities for growing cells and tissues for a variety of applications.

In 1998, the pharmaceutical and electronic industries invested more than $35 bil-
lion to expand their knowledge or develop new and improved products with mi-
crogravity. As noted in the 1999 State of the Space Industry report:

Although significant medical and electronic test results have been
generated by microgravity experiments, research by private firms to
date has been limited. This has been more from a lack of under-
standing by researchers on how to use the environment in their re-
search than in any technical, financial, or operational deficien-
cies...A number of commercial firms are actively involved in devel-
oping equipment for automated experiment processing or in arrang-
ing flight opportunities to achieve microgravity.

Research in agribusiness has focused on the altered growth of plants in micro-
gravity. Research is focusing on tapping the microgravity-altered growth to either
use plants to produce useful compounds, such as anti-cancer compounds, or to
develop completely new varieties in space. It is felt that these potentially can be
bred and produced more easily in microgravity than on earth.

Market Opportunities

At this point it is unclear what the cost targets for launch services to support
these potential businesses should be, or what the volume of demand for produc-
tion of these products would be. It is clear, however, that costs will need to de-
crease substantially for the market for space-based services to be more fully re-
alized.

Most likely, space-based manufacturing will be first prototyped on the ISS over
the next decade, either through NASA research efforts or as commercial pro-

6 NASA Commercial Space Centers page; http://commercial.nasa.gov/csc.html.
7 NASA Space Product Development page: http://commercial.nasa.gov/research.html.
88 1999 State of the Space Industry, p. 54.
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grams using rented space aboard the ISS. Florida has an advantage in certain
areas since it has developed and processed experiments for the shuttle.

lI.D.5 The Space Tourism Market
Background

Florida is one of the world's most popular tourist destinations. Over 45 million
people per year come to visit the cities, the theme parks, the beaches, the space
coast, or just to relax in the warm sunshine. Florida thus has the necessary in-
frastructure and services in place to grow the space tourism market.

Currently the space tourism market can be defined as tourism that educates the
public about space, with some activities that allow tourists to experience/simulate
space. For instance, Florida has a Space Camp that introduces young people to
space science, study rocket propulsion, experience astronaut training simulators
from different eras of the space program, and participate in simulated space
shuttle missions using realistic shuttle and mission control mock-ups. Space
Camp participants have the opportunity to perform experiments in physics, chem-
istry, and space science. Over 30,000 children have attended Space Camp Flor-
ida.

It is these types of space-like experiences that offer the opportunity for Florida to
grow space tourism. The next step is to simulate space-like environments to
prepare tourists for actual space travel. This form of adventure travel has been
growing dramatically in recent years. Using space, Florida has the opportunity to
capitalize on this form of tourism.

In the long-run, some of the more interesting and potentially promising markets in
the long run include space tourism and suborbital intercontinental space flight.

Market Opportunities

Studies on space tourism by Bristol Spaceplanes® and Coniglio” have used a
range of trip pricing between $10,0000 and $24,000 (in 1994 dollars) for tourist
trips to orbit. Coniglio’s study is based on a market of 750,000 annual passen-
ger-trips, whereby he foresees orbit being achievable for $24,000 a passenger.
Bristol Spaceplanes estimates that their two stage horizontal takeoff and landing
spaceplane could get a person to orbit for $10,000.

A figure of $100 per pound of payload to orbit as a level that enables new mar-
kets in space business, generally agrees with other industry sources. For exam-
ple, Aviation Week’s 1999 Industry summary stated that currently it “usually costs
$2000 to $8000 per pound. To launch payload to orbit, costs will have to come
closer to $100 per pound before there is a true expansion in the number of new

%9 About BSL,Bristol Spaceplanes website; http:/www.bristolspaceplanes.com/aboutbsl.shtml.
" Coniglio, Samuel, Practical Tourism in Space, 1996; http://www.magicnet.net/~sam123/spacetou.html.
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launch customers.””" And the “100-fold reduction in launch costs” is often identi-
fied as one of the goals that must be achieved in order for space transportation
tourism to become a viable transportation mode.

Besides meeting cost targets, space launch must achieve levels of safety, reli-
ability and frequency of service that would be expected of a passenger and cargo
transportation system.

As the 1999 State of the Space Industry report notes:

Recent market surveys suggest that the space travel and tourism
market could generate annual revenues in the vicinity of $10 billion
per year. With eco-tourism and adventure travel currently over $5
billion as a market, several private companies have begun to offer
tour packages consisting of extreme-altitude and parabolic aircraft
flights to experience microgravity along with space education
classes. These organizations hope to provide actual trips into space
within the next several years. For the foreseeable future, though,
the tourism market is severely limited by launch costs and lack of in-
orbit facilities and activities. Furthermore, these companies hope to
offer their services by the year 2002 but it will probably take at least
several years more for a safe human-rated reusable vehicle to be
desig7r12ed, tested, and approved by the appropriate regulating agen-
cies.

ll.D.6 The Market for Long-Term R&D

Background

To successfully diversify its economy, Florida needs to support investments in
long-term R&D that synergistically align the space economy with the state's cor-
porate and university capabilities. Table IlI-14 contains a list of successful part-
nerships among NASA and Florida's universities and small companies. These
partnerships have turned ideas and experiments into commercial products and
services that are solving problems in today's society.

"' "Launch Vehicles: Steady Growth," Marco Antonio Caceres, Aviation Week & Space Technology, January
11,1999, p.131.
"2 1999 State of the Space Industry, p. 54.
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Table llI-14: Examples of R&D and Commercialization in Florida

Industry Area Company / Organization Activities
Medical Research RATCOM, Inc. (Miami, FL) NASA teamed with the American Cancer Society (ACS)

beginning in 1989 to develop a compact flow cytometer for
research of microgravity and the immune system. One outcome
of this cooperative effort was the development of an advanced
flow cytometer useful in DNA analysis of solid human tumors.
RATCOM, Inc., of Miami, Florida, began offering the first
commercial instrument stemming from this NASA/ACS
partnership in 1997. Advanced flow cytometry has the potential
to become a significant tool in fighting cancer.

Medical Research SyMed, Inc. (Gainesville, FL) NASA research concerning astronaut medical diagnose led to
new health care computer hardware and software. An electronic
medical library and record keeping system providing interactive
medical information and diagnostic support was developed in
conjunction with the University of Florida. This system provides
microcomputer access to medical and patient information. In
1995, SyMed, Inc. was founded to facilitate the commercial
adoption of these computer-based, medical interactive care

systems.
Lightning Protection ~ |! NASA Southem Technology | The NASA STAC provided the opportunity for a private inventor
Equipment Application Center (STAC), to study NASA research in lightning protection, facilitating the
University of Florida development and refinement of a lightning retardant cable used

to protect home satellite dishes. Offered commercially through
Consumer Lightning Products/GS Cable, Inc., inroads are being
made in both the consumer market, for example, consumer kits
for protecting small satellite dishes from lightning strikes, and the
commercial market, in airport lightning systems.

Construction Surtreat Southeast, Inc. (Cape Surtreat Southeast, Inc., approached the Kennedy Space Center
Canaveral, FL) with a chemical option to fight structural corrosion of steel-
reinforced concrete structures. With previous research in
electrical treatments for structural corrosion, NASA provided
testing specifications and procedures for the GPHP product
provided by Surtreat Southeast, and analyzed the effectiveness
of the GPHP product. This product, when applied to steel-
reinforced concrete structures, helps to inhibit corrosion.

Space Launch Command and Control Command and Control Technologies Corporation developed a
Technologies Corporation (CCT) spaceport control system providing comprehensive spaceport
(Titusville, FL) and range safety functions for the Kodiak Island Launch Complex

in Alaska. This system was designed as a commercial off the
shelf product with software technology licensed from NASA.

Lasers and Laser VLOC, Inc. (New Port Richey, FL) |VLOC manufactures virtually all of the optical components
Components required for solid-state lasers. Exploration by VLOC into certain
laser materials was kickstarted by NASA Small Business
Innovation Research (SBIR) awards. The NASA funded work
ultimately resulted in the commercial availability of a reliable
source of high-quality, damage resistant laser material.
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Market Opportunities

In response to NASA’s need to support long-term space development, the Na-
tional Research Council (NRC) was commissioned to identify high-risk, high-
payofftechnologies that could improve the capabilities and reduce costs to
NASA, other government and commercial space programs.

As a result of this research, six key technologies were identified that met the cri-
teria of requiring low-level funding and had the potential to produce major im-
provements. It is being recommended that NASA support each of these tech-
nologies. It is important to stress that these technologies are considered high-
risk, high-payoff technologies that, if proven to be viable, could lead to greatly re-
duced costs or increased capabilities of future space activities. Table IlI-15 con-
tains the six technologies and the market needs that they are addressing.

Table llI-15: National Research Council Recommendations to NASA”®

Wideband, High
Data-Rate Commu-
nications over
Planetary Distances

Wideband, high data-rate communications over planetary distances would allow
for live transmissions of high-resolution images from intermediaries such as ro-
botic rovers. The development of these communications is currently underway by
several U.S. Department of Defense agencies. NASA should support the devel-
opment of these communications through funding technologies such as high-
precision spatial acquisition and tracking systems.

Precisely Controlled
Space Structures

The development of structures to be utilized in space’s weightless environment
present many control challenges that are essential to meet in order to advance
the space program. NASA is best suited to conduct research in areas such as
controlling deformable reflectors that will directly aid this effort.

Microelectrome-
chanical Systems
(MEMS) for Space

A strong push is currently underway in MEMs research, however little of this work
is targeted specifically for space applications. Funding areas specifically targeted
to space applications such as NASA unique sensors could supplement MEMS
research initiatives that are already underway and lead to greater advances.

Space Nuclear
Power Systems

It is anticipated that advanced nuclear power systems will eventually be required
to support a number of future space exploration endeavors such as lunar and
planetary bases and extended human exploration missions. NASA could en-
hance this future development effort by providing research and technology fund-
ing to ensure that the systems eventually developed is more efficient, safer, and
cost-effective.

Low-Cost, Radia-
tion-Resistant
Memories and Elec-
tronics

Radiation in the space environment can lead to a number of problems such as
damaging sensitive electronics and degrading microelectronic devices. At this
time, low-cost, high capacity, low mass radiation-resistant memories and electron-
ics are not available. NASA could lay the groundwork for vast improvement in
this area by providing funding focused on exploratory research in low mass
shielding and the use of radiation resistant

Extraction and Utili-
zation of Exitrater-
restrial Resources

The ability to extract and utilize space resources can benefit the future space ac-
tivities on many fronts, including greatly improving the performance and reducing
the costs of planetary exploration. NASA'’s support in R&T areas such a planetary
material handling are particularly important since no other organization is currently
conducting research in this area.

78 National Research Council, Space Technology for the New Century.
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In addition to the six key technologies cited above, the study lists other opportuni-
ties for space R&D, space products or services with commercial potential. Key
stakeholders in Florida should consider similar sources to better align its corpo-
rate and university capabilities with future directions in space commerce.

Building on Florida's Strength in Space: A Plan for Action
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SECTION IV: A COURSE OF ACTION

Despite the risks, uncertainties, and challenges present in the commercial space
market, the state of Florida is well-positioned to shape its future in space trans-
portation and the emerging space market segments. A solid foundation exists in
the state upon which to build, and important legislative steps have recently been
taken that will help Florida’s space community address the major challenges.

This report clearly revealed the need for:

o A coordinated effort to address impediments to commercial launches at the
Cape.

o Better integration of Florida’s universities and small business community into
emerging scientific and new technology research and development opportuni-
ties.

The establishment of the Spaceport Management Council and the Florida Space
Research Institute (FSRI) are key developments that should improve the state’s
performance in these areas and its overall space economy.

The state can shape its future in space commerce by focusing its efforts on at-

taining two goals:

o Remain a leader in space transportation by supporting the evolution of Ken-
nedy Space Center and Cape Canaveral Air Station into a world-class space-
port — the Cape Canaveral Spaceport.

o Diversify Florida’s space economy by helping its companies strategically pur-
sue opportunities in the non-launch space markets and by strengthening the
state’s science and research and technology development capabilities.

IV.A Leadership in Space Transportation

Cape Canaveral Spaceport is currently the hub of the nation’s space transporta-
tion system. To retain that leadership and to be internationally competitive, CCS
must evolve into a world-class spaceport. This means developing a state-of-the-
art, multi-use facility that is responsive to the needs of all commercial customers.
In achieving this goal, the state of Florida faces two major challenges:

o Existing buildings, support facilities, and basic utilities infrastructure, are anti-
quated and many use electronic systems developed in the 1960s. A plan to
modernize the facilities and operating systems must be developed and incor-
porate the needs of the military, scientific, and commercial sector users.

o  While more frequent than in the past, launches are still treated as special
events. Cost-effective, routine access to space will require the application of
new business concepts and procedures more commonly found in mature
transportation sectors such as airports and commercial freight shipping.
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To support the evolution toward a world-class spaceport the state should:

1. Improve communications, the flow of information, and implement a strategic
planning process.

2. Incrementally invest in facilities to support the next generation launch vehicles
and operations.

3. Address institutional and business impediments to commercial operations at
CCS.

4. Partner with key stakeholders, such as industry, NASA, and the Federal Avia-
tion Administration (FAA), to design and test next generation technologies
and operating procedures for spaceports.

IV.A.1 Improve Communications and Strategic Planning

The demand for launches and support services and the development and appli-
cation of new technologies are the key external factors that will determine Flor-
ida’s future in space transportation. However, a single event like the bankruptcy
of a satellite communications company can reduce the need for 50 to 100 satel-
lites and their corresponding launches. Or, a failure in a test flight can set back
the introduction of a new launch vehicle and transportation system several years
and hundreds of millions of dollars.

Greater awareness of these and other market and technology developments
should be major considerations in the state’s decision-making for future invest-
ments. Realistic market and technology assessments need to drive the state’s
continued involvement in the launch business.

In addition, clearer and more timely information about Spaceport Florida Author-
ity’s activities and plans need to be communicated to state officials and legisla-
tors in order to maintain support for its programs.

Therefore Florida should:

o Establish a process whereby SFA will improve its communications with
Tallahassee. SFA is critical to the state’s efforts in developing a viable com-
mercial launch industry within Florida. At the same time, SFA must also pro-
tect the interests of the state and its taxpayers in dealing with the existing
tenants and operators of the facilities at the Cape who, in turn, respond to
broader corporate and national requirements. Thus, SFA needs the authority
and flexibility to resolve problems and make investments supporting the de-
velopment of the state’s spaceport. However, in order to understand and
maintain support for its programs, SFA and the state should establish a for-
mal reporting process where SFA communicates its plans and activities in the
context of the state’s goals in a more timely and thorough manner.

o Develop an institutional capability within the state to conduct ongoing
market and technology assessments, and make this information avail-
able to the public. Many people and organizations involved in space in Flor-
ida expressed the need to have objective and balanced data and information
on developments in space markets and policies. This information forms the
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basis for new funding programs and investments, and could help Florida’s
space business community evaluate opportunities in new markets. The Uni-
versity of Michigan established one such model — the Office for the Study of
Automotive Transportation (OSAT) to provide research and analysis, informa-
tion resources, and communication forums that respond to the continually
changing needs of the international automotive and motor vehicle transporta-
tion industries. A Center for the Study of Space as part of the Florida Space
Research Institute (FSRI) could be established along similar lines.

o Develop an ongoing strategic planning process for the space sector in
order to keep its space strategies current and its underlying programs
and investments focused. This process, largely dependent upon the data
and information from the state’s “space research center,” can drive the state’s
new programs and steer existing activities.

o Develop a 5-year space transportation plan similar to those used to
support transportation funding for airports and seaports. The Spaceport
Management Council was recently created to begin work on a plan that will
identify and prioritize requirements to upgrade launch pads, roads and sup-
port facilities at the Cape that will evolve it into a fully-integrated, multi-use
space transportation system.

IV.A.2 Incrementally Invest in the Cape Canaveral Spaceport

Competition to provide launch services to the commercial sector is intense. Cur-
rently four launch sites — Kourou, Baikonur, Xichang, and Sea Launch — are
capable of competing with the Cape’s existing tenants. Planning for new space-
ports is underway in over a dozen states throughout the nation. However, it is
not in Florida’s interest to “over react” to these real or perceived competitive
threats. Florida has strategic advantages over many, if not all, of these sites.

However, many of the support facilities and equipment at CCS are old and anti-
quated. To be a viable alternative to more modern spaceports, Florida and its
tenants must upgrade critical facilities in a prudent manner. The state should
take stock of its strengths and weaknesses and formulate an investment strategy
that will build upon its existing assets and position to capitalize on new opportuni-
ties.

Therefore Florida should:

o Invest in selected multi-user infrastructure to support the next genera-
tion RLVs and ELVs. Florida is currently the only fully integrated, multi-use
launch facility in the world. By strategically investing in selected launch sup-
port facilities it will signal its competitors that it is committed to developing
public and private sector partnerships that support the needs of the next gen-
eration launch vehicles and pre-and post-launch processing requirements.
The expansion of the RLV hangar currently underway sends a clear signal to
all potential launch vehicle manufacturers that the state will support their re-
quirements in a timely fashion when required.
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o Support the development of the SERPL building. Support for SERPL
demonstrates the state’s commitment to space in two ways. It is a critical link
to broadening the state’s role in scientific research. This investment also
sends a clear signal that the state will support the needs of companies plan-
ning to conduct experiments on the International Space Station and those
looking to provide transportation services for the ISS. Given the size of the
commitment from the state, the Governor should not be hesitant to require
additional commitments from NASA. These might include establishing a new
“science niche” for Florida universities, additional RLV research to help better
position CCS as the future home of next generation RLVs, or require that ISS
launch support requirements originate from the Cape.

o Invest in the roadway and utilities at the KSC Space Station Commerce
Park. This investment is consistent with traditional economic development
practices, supports the anchor tenant (the SERPL building), and makes read-
ily available the land and supporting infrastructure that new tenants may
need.

IV.A.3 Address Institutional Impediments to Commercial
Launches

Launch vehicles, physical infrastructure, and support services are necessary to
support launches. However, as is the case with existing and new transportation
systems, meeting the needs and concerns of the end users and addressing insti-
tutional working arrangements are the primary determinants of success or failure.
The evolution of launch activity away from singular events supporting scientific or
security missions toward a multi-user space transportation system that meets the
needs of commercial customers, will require a significant amount of effort from
the leadership of the state. Unless the business operations concerns of existing
and new launch service providers are addressed, adding needed certainty and
reliability in CCS operations, commercial payloads will seek other sites.

Therefore Florida should:

o Aggressively recruit new launch service providers. New launch service
providers will not be dependent on long standing government contracts and
working relationships. Nor will they be responding to a broader set of corpo-
rate goals and business concerns distant from the state of Florida. New
launch service providers will be able to clearly communicate their require-
ments for launching at CCS and what the impediments are to operating at
CCS. SFA should continue to recruit Beal Aerospace, and open discussions
with others in an effort to increase the commercial sector tenants at the Cape
and open up the opportunity to bring launch vehicle manufacturing and as-
sembly to the state. SFA should lead the recruitment activities, but coordi-
nate with Enterprise Florida and local development corporations across the
state on siting and business climate and incentive decisions.

o Use SFA to represent the needs and concerns of customers at the Cape.
The Spaceport Management Council has already identified the need to ad-
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dress customer requirements. Given the diverse and diffuse needs of exist-
ing and new tenants and how they may like to redesign business operations,
SFA needs to be a strong advocate for true “one-stop” shopping and cus-
tomer satisfaction.

Provide SFA with clear guidelines and authority to offer economic de-
velopment and financing packages to attract new launch service pro-
viders to the Cape and retain current ones. Also, SFA needs the support
of a financing corporation to attract telecommunications and satellite compa-
nies that are shopping for launch service providers and sites. Since many of
the new telecommunications services will require satellite constellations,
companies will be looking to buy “launch packages” with “one-stop shopping”
for financing, insurance, support services, and launch dates. Currently, Kou-
rou offers just such a package. If SFA or other tenants at the Cape can not
offer these packages, CCS tenants will be at a competitive disadvantage.

Have the Governor’s office take the lead in addressing national policies
and institutionalized federal operating procedures that impede greater
commercial use of the launch facilities. Despite the best efforts of SFA
and other CCS tenants, national policies on excess capacity, range moderni-
zation, and import/export controls still represent comparative disadvantages
in making the business decision to launch from CCS. The Governor needs to
be more vocal in the state’s positions, since the majority of key stakeholders
are responding to corporate or national policy concerns that do not consider
the state’s stake in their decisions. The Governor should also consider align-
ing with other space states to develop a broader base of support for changes
in national space policies.

Look into the assessment of a national “end-user” fee or tax on satellite
derived products and services to raise funds for infrastructure upgrade
and maintenance. These fees are similar to those found on telephone or
cable bills. It would appear that a nominal user fee on satellite-based prod-
ucts and services could help defray the costs to the Air Force and NASA of
maintaining the launch infrastructure at a time when the commercial sector
and consumers are benefiting from new products and services supported by
space systems.

IV.A.4 Partner with Stakeholders in Developing New Vehicle and

Spaceport Concepts

Unlike the past when the federal government was willing to invest the funds nec-
essary to design and develop launch vehicles, payloads, and the launch and
supporting infrastructure, success in the future will be determined by developing
strategic alliances and partnerships that leverage funds and expertise. Along
with a policy of incremental investment, the state should strengthen existing, and
establish new, partnerships. These partnerships should be developed to keep
Florida’s space community at the leading edge of new vehicle and spaceport
technology developments and operating procedures.
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Therefore Florida should:

o Strengthen its existing partnerships with KSC, the Air Force, and indus-
try in the development of next generation spaceport concepts. While
other states are preparing plans to design and develop a spaceport, Florida
should strive to develop and test new technologies at its existing spaceport.
As part of this effort, a spaceport master plan should be developed that will
serve as a roadmap for future investments, and demonstrate to new launch
service providers Florida’s long-term commitment to developing a world-class
spaceport. Florida should ensure the participation of the many companies in
the state that are involved in launch and support operations, so they can
maintain a competitive edge and be well-positioned to be a national source of
supply for these technologies, products, and services in the future.

o Partner with FAA as it begins to assume a greater role in the future for
licensing new launch vehicles and spaceports, and developing operat-
ing procedures. As federal agencies develop new programs and areas of
responsibility, they are required to conduct studies for internal management to
gain approval for funding. SFA could partner with FAA and help produce
mission needs statements, concepts of operations, and rough order of magni-
tude costing studies. SFA could also partner with FAA and industry to inde-
pendently evaluate the potential of GPS for tracking launches.

IV.B Diversify the State’s Commercial Space Economy

Florida’s space economy is currently concentrated in the launch services market.
However, the state has strengths in other sectors, such as the design, manufac-
ture and operations of ground equipment, radio and television communications
equipment, optics, and simulation software. Building on these strengths should
provide opportunities for Florida to move into new markets that are enabled by
satellite systems and services. To create greater opportunity and improve the
robustness of its economy, the state should build on its history in space and di-
versity into selected non-launch segments of the space market. The state should
also strategically pursue emerging market opportunities that were highlighted in
Section Ill.

To ensure the long-term robustness of its economy, the state needs to improve
its record in investing in science, research and technology development, and
education and training programs. These areas are critical if a state wants to
build an economic foundation that generates innovation and commercialization of
new products and services.

To achieve diversification, Florida faces two major challenges:

o The existing launch-related markets show limited opportunities for attracting
new business to Florida. As discussed earlier, the established companies are
well-entrenched geographically. Because of the high risks and uncertainties
associated with projected launch demand, many of these firms will be hesitant
to invest in new capacity at this point in time. Florida will need to conduct in-
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depth market assessments to understand the changing dynamics of the non-
launch space sectors and to be able to identify when the market might ex-

perience the kind of steady growth that requires firms to invest in new capac-
ity. These market assessments would also help Florida identify opportunities
for its small and medium-sized firms, as well as opportunities where the state
may want to work with existing companies to establish new lines of business.

o Florida has concentrated its priorities on building infrastructure in response to
its rapid population growth, its agricultural and tourism requirements, and its
concentration of elderly population. The state’s investment in workforce de-
velopment, basic and enabling research, education, and science reflect these
priorities. Until recently, space and space science have not received much
attention or funding. The state needs a new focus that supports the needs of
an “innovation driven” economy and begins to build the intellectual capital
needed to support a more dynamic and growing economy.

To support the evolution to a more diverse space economy, the state should:

1. Conduct an in-depth strategic assessment of the non-launch space market
segments.

2. Align the state’s space sector with other key economic and technology sec-
tors to pursue new business development opportunities.

3. Partner more strategically with NASA to develop commercialization opportuni-
ties.

4. Support the Florida Space Research Institute and the Florida Space Institute
in order to build intellectual capital.

IV.B.1 Conduct Strategic Market Assessments

Given the limited time and resources available for this review, the market as-
sessment in Section Il provides a summary of recent developments and opportu-
nities in key commercial space market segments. It also provides a generalized
structure for Florida officials to follow in conducting more detailed assessments.

Based on projected revenue streams, the greatest opportunities for diversification
exist in the end-user services markets. Demand for end-user services, predomi-
nantly telecommunications, data and information exchange, and broadcast ser-
vices, is growing and is predicted to grow at a rapid rate in the future. Many of
the companies in these sectors are continuing to invest in new services, sup-
ported largely by venture capital generated from internal and external sources.
However, as seen in the bankruptcies of the Summer of 1999, the underlying
consumer demand for these services is extremely volatile. The key issue is that
prices have not yet fallen within the reach of the intended market.

A more detailed assessment of future opportunities and risks in these markets is
required to support a state-wide strategy for attracting, expanding, and growing
new commercial space businesses. Florida already has a favorable business
climate and a full range of economic development incentives at its disposal. But
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it lacks a comprehensive strategic assessment of its opportunities as well as a
plan to pursue them.

Therefore Florida should:

O

Conduct more detailed market assessments for each of the non-launch
space markets. Where opportunities are identified, Enterprise Florida
should develop business strategies that align the assessments with existing
corporate and industrial capabilities within the state. The strategies should
identify where opportunities exist to recruit companies to the state, and iden-
tify where opportunities exist for existing companies to expand their opera-
tions and lines of business within the state.

Develop marketing information tailored to the commercial space com-
munity and develop web-based tools that communicate the advantages
of locating businesses in Florida and instruct new businesses on how
to explore location opportunities in Florida.

Ensure that the state’s economic development tools and services sup-
port the development and expansion of small, start-up companies. The
state’s economic incentives are geared toward larger, more capital intensive
firms. These incentives should be modified to promote the growth of smaller
businesses within the state, especially focusing on the needs of high-tech and
science-oriented start-up companies that may emerge from the ISS and
SERPL research.

IV.B.2 Align Florida’s Key Economic and Technology Sectors

with the Space Economy

In addition to looking at business development opportunities in the broader com-
mercial space areas, Florida should pursue opportunities to diversify its space
economy by taking advantage of some of its existing sectors, and build upon
their strengths. Florida should look for synergistic alignments between emerging
markets and existing economic sectors, such as communications services and
equipment, tourism, optics, silicon technology, or simulation software. Enterprise
Florida has developed successful partnerships that have benefited companies
and university research centers, while creating opportunities for economic devel-
opment. Pursuing similar partnerships that align Florida’s technology sector
strengths with emerging space industry research requirements, is needed.

Florida’s strength in tourism may provide two opportunities for greater involve-
ment in a market that will be emerging in the next decade, and one that will not
probably be realized until we are well into the next century.

Therefore Florida should:

O

Partner with selected satellite communications service providers and
the tourism industry to use Florida as a test market for wireless prod-
ucts and services that are dependent on satellite access. The large

number of tourists that visit Florida from around the world creates a natural
test-bed for satellite-provided telecommunications and internet access. Or-
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lando was a natural site for the first extensive test of in-vehicle navigation sys-
tems, due to the large number of visitors and the related demand for rental
cars. The lessons learned from that test shaped federal intelligent transporta-
tion systems (ITS) policy, and helped industry design better navigation sys-
tems. In the “wired” economy of today, access to email and the internet to
stay in touch with families and the workplace is a fast growing phenomenon.

o Lay the groundwork to ensure that Florida will be the gateway of choice
for space tourism. Today, space tourism in Florida is driven by the desire to
view launches, visit the Kennedy Space Center and its museums, and to send
children to space camps. While the though of tourists traveling to outer space
is still a distant dream, Florida should consider the needs of this market as it
develops land use plans at the Cape, and works with the tourism industry on
new theme parks and other ventures.

IV.B.3 Strategically Partner with NASA

NASA and the Kennedy Space Center have been important players in supporting
the development of Florida’s space economy. In 1998, NASA/KSC added an
additional $900 million dollars to Florida’s economy. This revenue was gener-
ated through NASA funding for operations and launch services, as well as for
tourism. Starting this year, NASA headquarters has designated KSC as a center
for research and development for spaceport technologies. This new responsibil-
ity provides the state opportunities to attract grants to the state, develop a state
university expertise in space technologies, and explore emerging opportunities
for the commercialization of new technologies.

Florida has a well-established niche in meeting the engineering needs of the
space industry. However, it has not established a strong foothold in space sci-
ence. The SERPL building will provide the state the opportunity to better inte-
grate its universities and high school science classes into real experiments. This
also helps to showcase Florida to scientists and businesses around the world.

Florida’s universities and educational institutions have programs that leverage
NASA/KSC’s expertise in space for education. There are programs to develop
teachers, programs to encourage K-12 students to conduct space science ex-
periments, and programs to integrate space problems into math and science cur-
ricula. However, more focus and investment is needed to develop the statewide
science expertise as a foundation for a more dynamic economy.

Therefore Florida should:

o Establish a more science-oriented research agenda with NASA that in-
volves its university system and interested companies.

o Support the construction of the SERPL and the Academic Support Cen-
ter, and establish provisions that NASA will provide more help to the
state to achieve its goals of attracting new generation launch vehicles,
diversifying the space market, and developing new science niches.
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o Establish a recurring match for federal funding under the NASA Florida
Space Grant Consortium. This will support the development of new re-
search capabilities within Florida’s universities. Recipients could justify the
use of funding by documenting the commercial potential of the funded re-
search.

IV.B.4 Support the Florida Space Research Institute and the Flor-
ida Space Institute

The fundamental role of innovation, research, and technology development as a
primary driver of economic growth continues to gain widespread acceptance.
Recently, Federal Reserve Chairman Alan Greenspan noted that the country’s
“remarkable run of economic growth” is directly attributable to “roots in ongoing
advances in technology,” advances that are the product of innovation and busi-
ness clustering.”

States and local economies around the nation have proven that a rich scientific
base of research conducted at academic institutions drives innovative industries
and products. One state, Massachusetts, compiles indicators of the innovative
process and benchmarks them against competitor states on a yearly basis. For
Massachusetts, this index has demonstrated that the innovation process is “fun-
damentally sound”” and provides an underlying strength to the state’s econ-
omy.’”® Another state, North Carolina, has demonstrated similar dynamic growth
in the Raleigh-Durham areas with investments in research and technology devel-
opment supported by its university at Research Triangle Park.

The programs needed by a state to create this type of dynamic growth are:

o Graduate research and education.

o Development of university centers with science expertise.
o Funding for research and technology development.
O

Funding for partnerships with industry to support new start-ups and commer-
cialization.

o Workforce development programs.

To some degree, Florida has elements of all of these components. However, the
state needs a more coordinated focus on space and space science. FSRI and
FSI provide a means for better focusing and coordinating these efforts:

o FSRIis a recent creation of the Florida State Legislature, designated to be an
industry-driven center for research and education. Through FSRI, the state
forms a strategic partnership with industry in an effort to create: opportunities
for universities to work with industry and further development their expertise;
opportunities for industry and universities to partner to compete more vigor-
ously for research grants; and, opportunities for university research to be

;g Synopsized from: The Massachusetts Collaborative Technology report transmittal letter, 11/12/99.
Ibid.
" Ibid.
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commercialized through industry, thereby spurring the innovation process to
support dynamic economic growth.

o FSlis a partnership of five Florida academic institutions that work closely to
provide undergraduate, graduate, and continuing education, in partnership
with the agencies and companies at Cape Canaveral. Through FSI, the state
has a mechanism to address workforce development needs. FSI conducts
education programs to support the Kennedy Space Center as a NASA Center
of Excellence for launch and payload processing systems. Through FSI, the
state has established a stronger science foundation with FSI's work in re-
search and development. FSI has a number of research projects related to
satellites and payloads. FSI also provides the state with a mechanism for
long-distance learning in space — through a partnership with Boeing and
KSC, FSl is being provided with a fiber optic link to their Orlando campus.
This link has many advantages. First, it supports FSI's program to deliver
graduate level engineering courses to industry at the Cape, as well as to co-
operating university centers in order to increase academic support for existing
space industry operations. Second, this link allows universities around the
nation to participate in FSI's programs and research.

It is these kinds of partnerships and resources that feed into dynamic, innovative
growth of economies.

In summary, the space world is changing, with public policies and market forces
at work that present both risks and opportunities for the state of Florida and its
space businesses. The state appears to be well positioned to respond to the
challenges. And, the time is right for Florida to develop and aggressively pursue
strategies to diversify into non-launch related industries, and to lay the foundation
for a stronger space science research and development community. It is in-
tended that this report help Florida chart a new space business strategy.
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State government:

O

There was a strong desire to maintain Florida's reputation and position in worldwide
space enterprise. Many interviewees expressed uncertainty in their knowledge of
the status of the marketplace, what the market drivers are, what the market seg-
ments are and what the diversification opportunities are; the status of next genera-
tion technology development and how and when it would have an impact; and the
status of space R&D within the state, the expertise of universities in support of
space, and why better linkages to university R&D had not developed within the state.

There was a corresponding strong concern about the role of SFA. Some interview-
ees felt that it was necessary to have an agency with broad authority to react to op-
portunities; for others, it provided a confusing situation as to what business SFA was
in, or supposed to be in, and how that reflected on the state.

There was a consistently strong interest in providing incremental investment to build
Florida's niche in the worldwide space enterprise, but an equally strong desire to
have it more formally tied to intelligent assessment of the market for products and
services and NASA's new pursuits.

A number of government officials recognized the transitions occurring at this point in
history, and therefore expressed a strong desire to create a sense of urgency for
Florida to take action, along with an understanding that space is not just a one
county issue, but that it is statewide. As space continues to evolve toward commer-
cial enterprise within Florida, it has an opportunity to have an even greater statewide
impact/benefit. The current e-commerce environment allows business to settle any-
where, but having access to the business environment close at hand and being lo-
cated where industry is vertically integrated creates a more powerful business dy-
namic.

Industry:

O

The major players are mostly focused on sustaining the ability to do business at the
Cape given the shifting nature of contracts and the federal government’s privatiza-
tion efforts. The current structure of the contracts makes it difficult to figure out how
to "make money" in the launch business, and the looming issue of "sudden" and "full
cost accounting" is frightening.

The role of U.S. Air Force policies created an unattractive business climate for at-
tracting commercial launch customers. National policies on access to the range
create great uncertainty and work against Florida's current tenants.

Many businesses, both small and large, noted the lack of information on space busi-
ness and market opportunities within the state. Many businesses called for one
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source of information. They found the many agencies involved in space confusing
and they weren't sure what the state was trying to achieve with all of its various in-
centive programs.

o Small businesses continually noted the barriers to entry into Florida's space econ-
omy. They find that the state's incentives are geared toward big businesses who
can create many jobs at one time, or can invest a large amount in new equipment to
take advantage of the sales tax. Small businesses find that there is a lack of pro-
grams and incentives geared toward them.

o Many businesses also told of the lack of coordination among the local economic de-
velopment agencies and Enterprise Florida. They had difficulty finding support or
answers to their questions, not being clear on who to contact for information.

o Almost all businesses told of the lack of access to venture capital funds, grants and
assistance for R&D. R&D funding is the heart of innovation and it generates dy-
namic economic growth. There is very little available to the space businesses in
Florida, in part because it is difficult to show returns of 300 to 400 percent in the
manner of information technology businesses. However, the Florida small busi-
nesses do feel that there is enough of a solid market to sustain growth evenly for the
next 10 years or until technology reduces the cost per pound of launch, which holds
the possibility of increased demand for launch and spaceport construction.

Federal Government:

o Agencies told us that there is little consensus in Washington, D.C. on many policies
that need to be crafted. Operating spaceports like airports is not a near-term reality.
Licensing and permitting processes are not at all established and there is much de-
bate on how to establish them.

Academic Institutions:

o The academic community told of a lack of commitment in Florida to improving space
education, despite the realization of higher skilled workers with better math and sci-
ence skills. They provided information on how small amounts of funding would have
a significant impact on Florida’s image and base of expertise in space science:

o First, it would show Florida's commitment to space in a very public way. On a
yearly basis, 52 space grants are awarded to each state plus Washington, D.C.
and Puerto Rico. Most states commit matching grants. Florida, despite wanting
to be the “place for space,” does not make this commitment.

o Second, dedication to funding Type | Centers and increasing funding for gradu-
ate education and research would facilitate building a more solid R&D and sci-
ence community. These types of commitments allocate funding to dedicating
faculty time to R&D, supporting graduate education research, providing funds to
structure programs with NASA and industry to leverage their expertise into edu-
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cation, and promoting space education in K-12. These programs, once imple-
mented, would then produce a workforce more clearly matched to space industry
needs.

o Academic interviewees told of how the state could help in developing partnerships
and niches by developing and funding programs. Examples are the FSI and FSRI.

Non-Profit Agencies:

o Told of how the state needs more commitment and a more strategic approach.
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Agency

Governor's Office, State
of Florida

45™ Space Wing, U.S. Air
Force

Aerospace Insights, Inc.

AJT & Associates, Inc.

Beal Aerospace

Bionetics Corporation

Boeing Company

Brevard Community Col-
lege

Command and Control
Technologies Corp.

Name

Governor John Ellis Bush
Lt. Governor Frank Brogan

Patrick Blucker, Chief, Plans and Programs
General Randy Starbuck,

Shirley Bottomley, President
Godfrey Bottomley, Senior Vice President

Dale Ketcham, Business Development

Hugh Cook, Director of Launch Operations
Dave Spoede, Vice President and General Counsel

Jerry Moyer, Project Manager, Life Sciences Support Con-
tract

Timothy P. Ferris, Director - Operations, Space Coast
Operations

J.B. Kump, Director, Communications & External Relations

Ronald L. Larivee, Manager, Expendable Launch Systems
Business Development

Bruce E. Melnick, Vice President, Space Coast Operations

R.J. Murphy, Director, CCAS & VAFB Launch Operations
Expendable Launch Systems

Michael Sklar, Ph.D., Specialist R&D Engineer
Brad V. Lenz, Executive Development Program

Thomas E. Gamble, Ph.D., District President

Kevin Brown, Vice President, Business Development

William J. Collins, Government Affairs & International
Business Manager

Peter Simon, President
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United States Congress

Dynacs Engineering Co.,
Inc.

Economic Development
Commission of Florida's
Space Coast

Enterprise Florida

Executive Office of the
Governor, State of Flor-
ida

Federal Aviation Admini-

stration

Florida Department of
Transportation

Florida A&M University

Florida Atlantic Univer-
sity

Florida Aviation and
Aerospace Alliance

Florida Business Associ-
ates

Florida Inspector General

Florida High Tech Corri-
dor Council, Inc.

Brian Chase, District Director for Congressman Dave
Weldon

Pamela Gillespie, Executive Administrator for Congress-
man Dave Weldon

Vicki J. Johnston, Analyst, Technology Programs &
Commercialization Office

Lynda Weatherman, President and CEO

Michael T. Fitzgerald, President and CEO, International
Trade & Economic Development Board

Steve Mayberry, Senior Vice President, Business Reten-
tion and Recruitment

Roger Miller, Director, North American Recruitment
Greg Moore, Director of Space Programs

Warren May, Office of Planning and Budget
Wynelle Wilson, Office of Planning and Budget

J. Randall Repcheck, Aerospace Engineer, Licensing and
Safety Division

Travis Dungan, Manager, Fast Trak, Economic Develop-
ment and Space Transportation

Katherine Milla, Remote Sensing Lab

Dr. Rick Mroz, Medical Laboratory Sciences Program

James Bodine, Chairman

Linda Davis

Fred Lawrence, Chief Inspector General's Office

Randy Berridge, President

Building on Florida's Strength in Space: A Plan for Action



Appendix B: Interviewees and Contributors

B-3

Florida House of Repre-
sentatives

Florida Senate

Florida Space Grant Con-
sortium

Florida Space Institute

Representative Randy Ball, District #29
Representative Rudolph Bradley, District #55

Barry Brooks, Executive Director, House Economic De-
velopment Council

Representative Tom Feeney, District #33

Timothy Franta, Legislative Assistant to Rep. Howard
Futch

Representative James Fuller, District #16
Representative Howard Futch, District #30
Representative Harry Goode, District # 31

Eliza Hawkins, Transportation and Economic Develop-
ment Appropriations Committee

Representative Bill Posey, District #32

Paul Whitfield, House Business Development and Inter-
national Trade

Senator Charlie Bronson, District #18
Bill Cotterall, Legislative Aide to Patsy Senator Kurth

Senator Jim Hargrett, District #21

Allen Josephs, Committee on Commerce and Economic
Opportunities

Senator George Kirkpatrick, District #5

Greg Krasovsky, Assistant to the President, Senator
Toni Jennings

Senator Daryl Jones, District #40

Jackye Maxey, Deputy Staff Director, Committee on
Budget

Eric Maclure, Staff Director, Committee on Commerce
and Economic Opportunities

Senator Jim Sebesta, District #20

Tonya J. Shays, Legislative Assistant to Senator George
Kirkpatrick

David Winialski, Chief Legislative Assistant to Senator
Jim Sebesta

Penny Haskins, Associate Director

Dr. Ronald L. Philips, Director
Robert F. Crabbs, Assistant Director
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Futron

Government Financial
Advisors

J. Rolfe Davis Insurance
Johnson Controls, Inc.
Lobbyist

Lockheed Martin

NASA/KSC

NASA/Langley, Education

Office of Tourism, Trade &
Economic Development

Reliable System Services
Corp.

Carrissa Christensen
Greg Lucas

Thomas B. Holley, Independent Financial Advisor to Lo-
cal Governments

James D. Pruett, Commercial Agent
John L. Byron
Guy Spearman

Forrest McCartney

Dr. Gale Allen, Associate Director, Technology Programs
and Commercialization Office

Roy Bridges, Director, Kennedy Space Center
Greg Buckingham
John Halsema, Legislative Liaison

Jan Heuser, Program Manager, Space Experiment Re-
search and Processing Laboratory

John Hudiburg, Advanced Development Office

James L. Jennings, Deputy Director for Business Opera-
tions

Lori N. Jones, Space Experiment Research and Process-
ing Laboratory

David R. Makufka, Commercial Technology Manager

Warren Wiley, Deputy Director of Engineering Develop-
ment, Program Manager, Future Vehicles

Ed Prior, Deputy Director, Office of Education

Debra Corkhill, Coordinator for Defense, Space & Tech-
nology

Pamella Dana, Deputy Director
J. Antonio Villamil, Director

Tony Perez-Falcon, President
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Spaceport Florida Author-
ity

SMART Enterprises

Southern Technology Ap-
plications Center, Univer-
sity of Florida

Space Business Round-
table

Spacehab Payload Proc-
essing Facility

State University System
of Florida

Tilden Lobnitz Cooper

Technological Research
Development Authority
(TRDA)

United Space Alliance

University of Central Flor-
ida

White House, Office of
Science, Technology, and
Policy

Consultant

Edward Ellegood, Director, Policy & Program Develop-
ment

James D. Leary, Esq., Chief Operating Officer
Edward O'Connor, Executive Director

Dave Teek, State Government Affairs

Albert Thomas, Deputy Director

E. Keith Witt, Jr., Systems Planning Manager

Christine Rodgers, President

J. Ronald Thornton, Director

John Byron, Johnson Controls
Bud Gardner, Tilden Lobnitz Cooper

Dale Steffey, Vice President, Operations

Dr. Adam Herbert, Chancellor
Thomas C. Healy, Vice Chancellor for Governmental Af-
fairs

Winston W. Gardner, Jr., Principal, Regional Office Di-
rector

Bob Allen, Deputy Director
Frank Kinney, Executive Director

Leslie Dughi, Governmental Consultant
Christopher M. Holland, Counsel, USA Legal Office

Tim Kotnour, Ph.D., Assistant Professor

Vic Villhard

Janice Bellucci Dunn
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Remarks to the Florida State Senate and House of Representatives
December 7-9, 19999
John O'Donnell and Suzanne Sloan
U.S. Department of Transportation
John A. Volpe National Transportation Systems Center

Text:

Good Afternoon Representative/Senator.

Four months ago we started a review of Florida’s current space-related activities,
and began to explore where new opportunities in space commercialization ex-
isted for the state.

Last week, the Volpe Center submitted a draft report to the Governor’s Office and
the Office of Tourism, Trade and Economic Development.

The report provides a discussion of why space is important to Florida, and why

now is a good time for the state to develop a space strategy. It provides an as-
sessment of the global space market and recommends a course of action to as-
sist the state in achieving what we believe should be its two guiding goals. The
first goal is to retain its leadership position in space transportation. The second
is to diversify Florida’s space economy.

Our remarks today are intended to highlight the findings and recommendations
contained in our report.

To begin with, | don’t think it will come as a surprise to anyone that space is im-
portant to Florida.

o Space is not just a Space Coast issue. Although many firms are clustered
around Cape Canaveral and throughout Brevard County, approximately 50%
of space businesses are located elsewhere in the state.

o The high-wages and skilled workforce make this industry vital to Florida.

o It is also important to highlight Florida’s prestigious reputation in space.
When the average citizen thinks about the nation's achievements in space, he
or she automatically envisions the awesome power and beauty of a launch
from Cape Canaveral. This positive image is an intangible, but important
benefit to the state, especially in tourism.

As a result of its long history in space, Florida has many advantages and
strengths.
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O

The state is the hub of the nation's space transportation system and it is the
only facility in the world that currently supports both expendable and reusable
launch vehicles.

Because of this unique infrastructure and its geographic location, Florida
holds a great competitive advantage over other spaceports. While many lo-
cations are planning to build spaceports, Florida has all the necessary ele-
ments in place to evolve its facilities into the leading spaceport of the next
century.

The number of commercial launches from the Cape is among the highest in

the world and leads the domestic commercial launch industry. Over the last

five years, Florida has successfully launched 90 payloads, 39 of which were
for commercial customers. By comparison, California has launched only 39
payloads, of which just 18 were for commercial customers. In 1998, approxi-
mately 1/3 of the commercial launches worldwide originated in Florida.

Despite this good news, it is important for Florida to take action now. Florida’s
position in space transportation is being challenged by competition around the
world, at a time when space transportation forms the most solid basis of Florida’s
space commerce.

In addition, there are decisions being made in the public and private sectors, that
may have a significant impact on Florida’s position in space transportation, and
will affect its ability to diversify its space economy.

O

Let me give you some examples. In the public sector, federal policy decisions
are being made that reflect reduced budgets, changing priorities, and the
trend toward downsizing. Which means that, just at a time when the commer-
cial sector is expected to become the largest customer for launch services,
the national commitment to launch infrastructure and launch activities is be-
coming more uncertain.

In the private sector, investment decisions are being made in response to
cost pressures to consolidate and rationalize lines of business. At the same
time, emerging satellite communications markets are believed to show great
promise. But these markets are highly uncertain, as the near-term viability of
many of these services and satellite systems is unproven. While on the one
hand, this uncertainty may impact the future demand for launch activity, on
the other hand, these emerging markets may provide new business opportu-
nities for Florida to pursue.

If Florida accepts the status quo and assumes that no other location will
emerge as a viable alternative launch site, it does risk losing its commercial
launch business. It’s clear that without evolving the infrastructure and busi-
ness support services to meet future customer requirements, commercial
launch customers will seek other sites.

However, as is the case when the private sector invests, Florida must avoid the
risk of moving too quickly and making investment decisions without the neces-
sary market information. The near-term costs associated with over investing may
very well be as great as the long-term costs of under investing.
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Let me explain this a bit. When we reviewed last year’s requests for funding for
projects from the tenants at the Cape, we saw investments that added up to al-
most $100 million without any clear description of how the investment would
bring more business to the state over a specified period of time. Some of the
more modest infrastructure investments did make sense for meeting current cus-
tomer needs. Our assessments, however, suggested that a number of these in-
vestments could be deferred without jeopardizing the state’s ability to grow its
space business.

Because of the limited time we have today, | will provide only a quick overview of
our analysis of the space market, and highlight some of the opportunities that
were identified.

The space market can be segmented in many different ways. To assess what
opportunities are promising for Florida, we divided the global space market into
three segments.

The first market segment is comprised of companies and activities related to
launch.

Florida is the nation’s leader in launch services and thus is well-positioned to
capture a greater share of the commercial launch market over the next ten years.
We also believe it is well-positioned to recruit and support the next generation
launch vehicle and launch service provider companies.

However, enthusiasm for supporting a greater number of commercial launches
must be tempered by the fact that we do not expect a two- or three-fold increase
in launches. We see demand increasing by no more than 15-25 launches per
year, worldwide, over the next ten years. This is not a dramatic change and it de-
pends on the demand for still uncertain satellite launches. Increasing the number
of launches also depends significantly on changes being made in the business
operations at the Cape. Modernizing the range without these business changes
will not be enough.

Continuing with opportunities in the launch related market, it is important to note
that Florida also has a well-established industrial base in the ground equipment
and support systems market. Industry forecasts predict healthy growth in this
market for both communications equipment and support services, and for the
services to upload, download, and transfer data and information from satellites.

Ironically, Florida will also benefit if the demand for new domestic spaceports ma-
terializes, since the state has a well-established base of companies that support
pre- and post-launch processing, and launch control and support activities.

The second market segment in which there are opportunities for the state of Flor-
ida, is the market for satellite-enabled services. This includes mobile phones and
handheld devices, portable computers, direct-to-home TV, remote sensing and
imaging, and navigation and location services.
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Currently the market for satellite-enabled services is the largest and fastest grow-
ing space-related market, as measured by revenue. Experts predict that sub-
stantial growth in this market will occur five to ten years from now, giving Florida
a chance to begin to lay the foundation for capturing this potential growth when it
happens.

The remote sensing and imaging market offers Florida a current opportunity. This
market is now in transition. It is moving from a federal government service to be-
ing commercialized with private sector firms. There are potential niches that align
with Florida’s interests in land use planning, agriculture, and environmental moni-
toring.

In addition, our report recognizes a unique opportunity for Florida in the satellite-
enabled services market. We believe that Florida is a natural site to test emerg-
ing wireless communications products and services. Tourists from around the
world visit Florida, and like many of us, they have become accustomed to staying
connected to their families and offices via the internet and wireless phones. Us-
ing an international customer base to test wireless broadband internet and other
services, would appear to be a natural fit for the state.

The third space market segment consists of opportunities that are clearly 20 to
25 years away. Examples include the space-based manufacturing market, the
space tourism market, and the market for long-term R&D, including new products
developed on the International Space Station. By examining market needs in
these areas today, Florida can begin to diversify its economy for the long-run,
while exploring critical R&D opportunities that may benefit businesses now.

For example, the National Research Council recently identified six high risk, high
pay-off technologies that could improve the capabilities and reduce costs to
NASA, other government, and commercial space programs. The NRC noted that
while some of these technologies were important, no organizations were cur-
rently conducting research in the area.

So while our review uncovered a mix of opportunities and uncertainties, we be-
lieve that the state is well-positioned to shape its future in space at this time. Our
report recommends that the state move forward with a focus on attaining two
goals:

o The first goal should be to remain a leader in space transportation, by sup-
porting the evolution of Kennedy Space Center and the Cape Canaveral Air
Station into a world-class spaceport — the Cape Canaveral Spaceport, and

o The second goal should be to diversify Florida’s space economy, by helping
its companies strategically pursue opportunities in the non-launch space mar-
kets, and by strengthening the state’s science and research and technology
development capabilities.

We feel that the state needs to focus its efforts to attain these goals in four areas:
o Instituting a state-wide strategic planning process for space;
o Making selected investments in infrastructure;
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o Addressing institutional impediments; and
o Developing stronger partnerships.

First, our report recommends that the state needs to implement a space-related
strategic planning process. Realistic market and technology assessments need
to drive the state’s continued involvement in the launch business.

But to diversify its economy, comprehensive assessments of opportunities in the
non-launch markets, and strategies to pursue these opportunities are needed.
We consistently heard, how important it is, that this information be made avail-
able to the economic development and business communities.

Where opportunities are identified, Enterprise Florida should pursue business
development strategies with Spaceport Florida, and align these opportunities with
existing corporate and industrial capabilities within the state, including the state’s
strengths in non-space areas, such as tourism.

The state also needs to develop marketing information tailored to the space
community and web-based tools that communicate the advantages for busi-
nesses to locate in Florida.

Second, we concluded that the state should support selected investments in the
Cape Canaveral Spaceport. To be a viable alternative to more modern space-
ports, Florida and its tenants must continuously upgrade critical launch and sup-
port facilities, but in a prudent manner. These decisions should be supported by
information on market demand, and the status of how new technologies are
evolving and when they will be ready for use.

An important part of this process requires clearer and more timely information
from Spaceport Florida Authority about their activities and plans to state officials
and legislators in order to maintain support for its programs.

The state should also invest in selected infrastructure to support the require-
ments for reusable and expendable launch vehicles. The current expansion of
the RLV hangar and the recent upgrades to decommissioned launch pads, sends
a clear signal, to all potential launch vehicle manufacturers, that the state will
support their infrastructure requirements.

However, we do agree with the state’s decisions not to fund many of the past
year’s requests for new infrastructure or facilities. These requests lacked the
strong business case needed to prove that they were required to meet clear cus-
tomer needs at this time.

Our report also recommends that the state should invest in the roadway and utili-
ties at the Kennedy Space Center Industrial Park, and should support the devel-
opment of the Space Experiment Research and Processing Laboratory (SERPL)
building. Support for the park and for SERPL demonstrates the state’s commit-
ment to space in three ways.

o The investment sends a clear signal that the state will support the needs of
companies planning to conduct experiments on the International Space Sta-

Building on Florida's Strength in Space: A Plan for Action



C-6

Remarks to Florida Legislature

tion (ISS), and will help the state showcase Florida to scientists and busi-
nesses from around the world.

o Having the SERPL facilities broadens the state’s role in scientific research.

o And, the SERPL building will also provide the initial anchor infrastructure in
the planned industrial park on the Cape that could stimulate development
similar to that realized at the Research Triangle Park in North Carolina.

However, before committing state resources, the state should obtain clearer
commitments from NASA about the use of the facility by the space stations’ in-
ternational partners, for future R&D partnerships for the state’s universities and
companies, or other terms and conditions favorable to the state.

Third, the state must address institutional impediments to commercial launches
at the cape. While the current Air Force commitment to upgrade the range is im-
portant, this will only address issues related to technology obsolescence. Unless
the business and operational concerns of existing and new launch service cus-
tomers and providers are addressed, commercial customers will seek other sites.

o Therefore, the state needs to use Spaceport Florida to represent the needs
and concerns of customers at the Cape. Spaceport Florida needs to be a
strong advocate for true “one-stop” shopping and customer satisfaction, in-
cluding offering innovative financing packages.

o Our report also recommends that the Governor’s office take the lead in ad-
dressing policies and operating procedures that impede greater commercial
use of the launch facilities at the Cape, and other federal policies that could
support the nation’s space program.

Diversifying the state’s space economy holds the greatest promise for long-term,
sustainable economic growth.

To create greater opportunity and improve the robustness of its economy, the
state should build upon its history in space and develop partnerships among
NASA, the state’s universities, and industry. A new focus that supports the
needs of entrepreneurs and ‘innovation driven’ companies, will start to build a
more solid foundation needed for a dynamic and growing economy.

And so, fourth, stronger partnerships should be developed with key stakeholders
in the space industry.

The partnership with NASA is one of the most important. The state has a great
advantage in the Kennedy Space Center, and it should endeavor to strategically
partner in emerging research areas. Starting this year, NASA headquarters has
designated Kennedy Space Center as a center for research and development for
spaceport technologies.

This is an important change for the state of Florida. Other NASA centers have
had research designations for years, and the pattern of economic development
surrounding these centers suggests that their research has lead to successful in-
novation and commercialization of technologies, to a degree that has not hap-
pened in Florida. This shift in the Kennedy Space Center’s mission offers poten-
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tial for attracting new scientists and engineers, which should help stimulate new
businesses and economic growth for Florida.

The state also needs to continue to partner with organizations that are develop-
ing new vehicle and spaceport concepts. A unique partnership to consider is
working with the FAA in the development and testing of procedures for licensing
new launch vehicles and spaceports, and for developing spaceport operating
procedures.

And finally, as a means to institutionalizing a greater role for the state’s universi-
ties in space and improving the quality of its workforce, the state should support
the Florida Space Research Institute and the Florida Space Institute.

The fundamental role of highly skilled, and entrepreneurial workforce leading to
innovation, research and technology development as the primary driver of eco-
nomic growth, continues to gain widespread acceptance. Support for FSI and the
establishment of FSRI, appear to put the state on the right track toward a more
coordinated focus to develop space and space science skills.

It is also important for the state to match the yearly NASA space grant. Publicly,
it points to the state’s commitment to space science education, and it offers a
means of leveraging research opportunities within the state.

In summary, the space world is changing with public policies and market forces
at work that present both risks and opportunities for the state of Florida and its
space businesses. The state appears to be well positioned to respond to the
challenges. And, the time is right for Florida to develop and aggressively pursue
strategies to diversify into non-launch related industries, and to lay the foundation
for a stronger space science research and development community. We hope
our review helps Florida chart a new course.

Thank you for giving us the opportunity to report on our findings today, and we
look forward to hearing your comments.
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