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Overview

The State of Oklahoma offers several space industry-related sales tax exemptions meant to stimulate
development within the industry. However, these exemptions have never been used — as a result, no State
economic or fiscal impact can be attributed to the incentives. While the exemptions are not currently incenting
space industry development, there is also no corresponding fiscal impact on Oklahoma state revenues or
budget.

Recommendation: The project team recommends reconfiguring the State’s space industry-related
incentives.

Given that the Legislature assumed that the incentives might have a positive effect on the State economy, there
is no reason to repeal them at this time. As the State has some useful attributes that might make it attractive to
the industry, it is logical to attempt to reconfigure its approach. Should that lead to growth in the industry in the
State, the Commission would have a better opportunity to conduct a cost benefit analysis of the incentives.

Key Findings

= The State’s spaceport sales tax exemptions have never been used. According to interviews
conducted with Oklahoma Tax Commission subject matter experts, these incentives have never been
claimed.

= The program has had no fiscal or economic impact. Because no taxpayers have used these sales
tax exemptions, the State has not foregone any revenue. There also has been no economic impact as
a result of the incentives.

= Historically, most U.S. military and scientific satellites were launched into orbit by expendable
launch vehicles designed for a variety of missions. Spaceports (i.e., sites for launching spacecraft
into orbit) have been developed in recent years to reduce costs associated with space launches and
improve dependability, safety and reliability, and there is strong competition in the commercial launch
market to develop the next generation of launch systems.

= Oklahoma has one of a few spaceports in the United States; while it has been used numerous
times for aviation-related purposes, it has been a decade since it was used for space flight
testing. Although spaceports were initially developed as federal government facilities, the Federal
Aviation Administration (FAA) has licensed 11 non-federal spaceport facilities owned and operated by
states, authorities and private companies — including one in Burns Flat, Oklahoma.

= The space economy is expected to grow exponentially over the next several decades. A number
of private sector forecasters predict the space economy will continue to grow dramatically, though the
level of growth varies. Goldman Sachs analysts predicted the sector would grow to about $1 trillion by
2040, consistent with a forecast by Morgan Stanley. Analysts at the Bank of America Merrill Lynch
predict the sector will surpass $3 trillion over the same period. According to the U.S. Chamber of
Commerce, the sector will reach $1.5 trillion by 2040 — equal to approximately 5 percent of U.S. gross
domestic product (GDP).!

= Oklahoma’s space industry employment is 33 percent more concentrated as a share of total
employment than for the nation as a whole. Oklahoma ranks seventh among all states in this metric,
but its concentration is significantly lower than in Washington, Kansas and Connecticut.

' U.S. Chamber of Commerce — The Space Economy: An Industry Takes Off (October 11, 2018). Accessed electronically at
https://www.uschamber.com/series/above-the-fold/the-space-economy-industry-takes
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= Oklahoma’s aerospace manufacturing industry attractiveness ranked 20" among states in 2018.
While the state fared relatively well in tax policy (10"), cost (11™), infrastructure (14") and industry
(17%), its economy and labor rankings were low — 36" and 45", respectively.

= While several states include the space exploration industry in their general economic
development incentives, few provide specific incentives targeted to space activity businesses.
Only Oklahoma, California, Colorado, Florida, New Mexico, Texas and Virginia have these legislative
incentives, which include tax preferences (exemptions, credits and deductions), grant programs and
limiting the liability of those conducting commercial space transportation activities.

Recommended Changes

Currently, Oklahoma’s spaceport exemptions are not achieving the desired result of generating associated
commercial launch activity within the state. The following policy modifications may help the State achieve this
goal.

» Modify existing tax exemptions. Colorado and New Mexico also offer tax exemptions for space-
related activity, and California recently considered its own proposal. While the Colorado and New
Mexico provisions are similar to Oklahoma'’s, California’s proposal would have exempted space flight
income from State taxes.

= Consider supplementing tax exemptions with other tax preferences and financial incentives.
Targeted legislative programs employed in other states may be worth exploring as a starting point.
These include tax credits (Florida), tax deductions (New Mexico, Virginia) and grant programs (Texas).
Itis notable that until January 1, 2014, Oklahoma offered a commercial space industries tax credit equal
to five percent of eligible capital costs for investments in qualified commercial space industry projects.

In recommending that the National Aeronautics and Space Administration (NASA) create a space-
oriented research and development tax credit program to attract commercial space activity, one
analysis noted that “refundable tax credits provide an immediate reduction in the potential loss an
investor might suffer and also enhance the upside return when the market potential might otherwise
not provide sufficient investment incentives.”

A follow-up analysis to the NASA report indicated that tax credits, enhanced small business innovation
research (SBIR) programs and direct equity investments are typically the most effective tools for early
stage or small companies, and that loan guarantees should be used when the aggregate risk level has
been reduced.?

= Support space-related startups with incubator/accelerator services. As noted in a recent analysis
of Washington’s space economy, “access to sufficient venture capital and supporting services can be
essential for new companies, and space-related companies often have different requirements for
facilities and capital and supporting services than other high-tech startups (such as support for
navigating federal regulations about space technology).”

2 NASA — Supporting Commercial Space Development Part 1: Support Alternatives versus Investor Risk Perceptions and Tolerances
(November 2010). Accessed electronically at
https://www.nasa.gov/sites/default/files/files/SupportingCommercialSpaceDevelopmentPart1.pdf

3 NASA - Supporting Commercial Space Development Part 2: Support Alternatives versus NASA Commercialization Priorities
(November 2010). Accessed electronically at
https://www.nasa.gov/sites/default/files/files/SupportingCommercialSpaceDevelopmentPart2.pdf

4 Puget Sound Regional Council — Washington State Space Economy (September 2018). Accessed electronically at
https://lwww.psrc.org/sites/default/files/the_washington_state _space_economy-nov2018.pdf
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= Develop and expand supplier relationships. The same report notes that “building the relationships
between space companies and suppliers in the region can be essential in capturing economic benefits.
Opportunities should be explored both to link upper-tier manufacturers and original equipment
manufacturers with existing lower-tier suppliers, and to attract, grow and retain new suppliers that can
support growing demands for a space-related supply chain.”

= Extend liability protections to those involved in spaceflight activities. According to the FAA, one
of the biggest challenges that space transportation operators intending to carry people face is ambiguity
regarding how such operations will be regulated on both the federal and state level. Some states have
taken steps to remove this ambiguity in order to further incent space transportation companies to locate
in their respective states. Virginia was the first state to adopt a liability and immunity act in 2007,
followed by Florida, California, Colorado, New Mexico and Texas.

5 Ipid.

Spaceport Tax Exemptions Evaluation 6
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Incentive Evaluation Commission Overview

In 2015, HB2182 established the Oklahoma Incentive Evaluation Commission (the Commission). It requires the
Commission to conduct evaluations of all qualified state incentives over a four-year timeframe. The law also
provides that criteria specific to each incentive be used for the evaluation. The first set of 11 evaluations were
conducted in 2016, 12 were conducted in 2017 and an additional 11 were conducted in 2018.

The State’s spaceport tax exemptions are one of ten incentives scheduled for review by the Commission in
2019. Based on this evaluation and their collective judgment, the Commission will make recommendations to
the Governor and the State Legislature related to this incentive.

Industry and Incentive Background

Spaceports have been developed in recent years to reduce costs associate with space launches and improve
dependability, safety and reliability. Most U.S. military and scientific satellites are launched into orbit by
expendable launch vehicles designed for a variety of missions, and there is strong competition in the
commercial launch market to develop the next generation of launch systems.

Although spaceports were initially developed as federal government facilities, the FAA has licensed several
public and private facilities owned and operated by states, authorities and private companies — including one in
Oklahoma.

The Oklahoma Air and Space Port is a public-use airport and industrial airpark that has facilities in place for
aerospace testing, research and development, flights and launches. To stimulate development within the
industry, the State offers a package of spaceport sales tax exemptions.

Criteria for Evaluation

A key factor in evaluating the effectiveness of incentive programs is to determine whether they are meeting the
stated goals as established in state statute or legislation. In the case of these exemptions, the specific goal is
not provided in law but presumably is to stimulate investment in Oklahoma'’s space industry.

To assist in a determination of program effectiveness, the Commission has adopted two criteria: (1) change in
industry employment over time and (2) industry employment relative to other states. However, these
exemptions have never been used — and as such, no industry employment trends or State economic or fiscal
impact can be attributed to the incentives.

Spaceport Tax Exemptions Evaluation 8
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U.S. Space Industry Background

The United States’ first satellite, Explorer 1, went into orbit on January 31, 1958 — and in the years that followed,
the U.S. space program successfully sent a person to space (1961), on an orbit around the earth (1962) and to
the moon (1969). During the 1960s, unmanned spacecraft photographed and explored the moon, and by the
early 1970s, orbiting communications and navigation satellites were in everyday use, and a spacecraft was
orbiting and mapping the surface of Mars. By the end of the decade, the U.S. launched its first space station
and a spacecraft had obtained detailed images of Jupiter and Saturn. Satellites began to be used in conflicts to
provide information on enemy locations and early warning of missile attacks, and space systems have become
increasingly integral to homeland defense, weather surveillance, communication, navigation, imaging and
remote sensing for chemicals, fires and other disasters.®

A number of private sector forecasters predict the space economy will continue to grow dramatically. Goldman
Sachs analysts predicted the sector would grow to about $1 trillion by 2040, consistent with a forecast by
Morgan Stanley. Analysts at the Bank of America Merrill Lynch predict the sector will surpass $3 trillion over
the same period. According to the U.S. Chamber of Commerce, the sector will reach $1.5 trillion by 2040 —
equal to approximately 5 percent of U.S. gross domestic product (GDP).”

Space launch activity is a key component of the space economy. While spaceports (i.e., sites for launching
spacecraft into orbit) were initially developed as federal government facilities, the FAA has licensed 11 non-
federal facilities owned and operated by states, authorities and private companies — including one in Burns Flat,
Oklahoma. The following map provides the location of each spaceport in the U.S. as of January 2018.

Figure 1: U.S. Spaceports (as of January 2018)
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Georgia, and Hawaii. January 2018

Source: Federal Aviation Administration Commercial Space Transportation Overview
Note: Includes commercial/government/private active and proposed launch sites

6 Aerospace Research and Development Center — A Brief History of Space Exploration. Accessed electronically at
https://aerospace.org/article/brief-history-space-exploration

”U.S. Chamber of Commerce — The Space Economy: An Industry Takes Off (October 11, 2018). Accessed electronically at
https://www.uschamber.com/series/above-the-fold/the-space-economy-industry-takes
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Morgan Stanley notes that private space exploration firms are pursuing space tourism and mining asteroids for
rare minerals. In addition, while most U.S. military and scientific satellites are launched into orbit by expendable
launch vehicles designed for a variety of missions, there is strong competition to produce the next generation
of launch systems. For example, companies are developing airplane-borne rocket launchers that could put
small telecommunications satellites into low Earth orbit at a far lower cost — and with far greater responsiveness
— than ground-based systems.?

Some states have authorized the formation of space authorities to manage the spaceports and to work to attract
space launch activities and space-related businesses to these facilities. In addition to a role as advocates,
space authorities often have unique assets or powers, including bonding authority, which allow them to support
projects requiring large infrastructure investments. Generally, space authorities are established and supported
through the state government executive branch and are staffed by personnel knowledgeable in the field.
Typically, space authorities are established in states with a strong space transportation history, but they have
also been established in states interested in developing the space industry within their borders.

Oklahoma Space Industry Background

The Oklahoma Space Industry Development Act of 1999 (74 O.S. § 5201 et. seq.) created the Oklahoma Space
Industry Development Authority (OSIDA) to:

= Plan spaceport systems and projects in the state;

= Promote the development and improvement of space exploration and spaceport facilities;

= Stimulate the development of space commerce and education;

= Promote research and development related to space and space-related industry; Promote tourism in
connection with the space industry.

Located in Burns Flat, the Oklahoma Air and Space Port is a public-use airport and industrial airpark that has
facilities for aerospace testing, research and development, flights and launches. The facility is self-funded,
generating revenue via the lease of its facilities. Today, OSIDA has a multi-million dollar contract with the U.S.
Department of Defense that allows military use of the 2.5 mile long runway (one of the longest civilian runways
in North America). A summary of the site’s use is shown in the following table.

Table 1: History of the Oklahoma Air and Space Port (2006-Present)

2006 The FAA designates the airfield as a licensed launch site

2007 Armadillo Aerospace conducts flight tests of its lunar lander prototype

2008 Rocket Racing League performs an initial flight test certification for its first rocket-powered
aircraft

2011 The U.S. Air Force and OSIDA sign a 3-year Joint Use Agreement

2013 U.S. Navy training squadrons use the site for refueling operations

Boeing Commercial Airplanes test auto-landing systems on new 737 aircraft

Honda Aircraft Company uses the site’s runway to conduct flight testing

2014 Cessna conducts a flight test of its Citation X+, the fastest civilian jet in the world

The U.S. Air Force and OSIDA renew their 3-year Joint Use Agreement

2015 The site hosts the first and then second flight of the Bugatti 100P experimental aircraft

2016 The U.S. Air Force awards a 5-year Joint Use Agreement at an approximate value of $6.7 million
Source: OSIDA website

8 Wharton School at the University of Pennsylvania — Why Big Business is Making a Giant Leap into Space (June 4, 2019). Accessed
electronically at https://knowledge.wharton.upenn.edu/article/commercial-space-economy/
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While the site has been used numerous times for aviation-related purposes, it has been a decade since it was
used for space flight testing. In 2001, California-based aerospace company Rocketplane signed a “gentleman’s
agreement” to come to the spaceport under the state’s Space Transportation Vehicle Provider tax credit
program.® In 2003, the company qualified for $18 million in tax credits, which it sold to Bank of Oklahoma in
2004. The company received a $207 million contract with NASA in 2006 to develop a rocket-powered vehicle
to reach orbital space, but the contract was cancelled in 2007 after the company failed to meet a deadline. In
2009, Rocketplane relocated to Wisconsin, and in 2010, the company filed for bankruptcy.

Oklahoma is not alone — most other commercial spaceports hosted no licensed or permitted launches in 2017
(although the figure does not take into account test flights and other aerospace research and development).
Since 2015, two-thirds of the 58 commercial launches licensed by the FAA have taken off from Florida.™®

State Aerospace Industry Attractiveness Rankings

Each year, PricewaterhouseCoopers (PwC) ranks each state’s aerospace manufacturing industry
attractiveness based on its labor force, infrastructure, industry, economy, cost and tax policy.!" It is notable that
the term “aerospace” is typically defined as the branch of technology and industry pertaining to both aviation
and space flight, and accordingly, this analysis is not isolated to space industry attractiveness.

Overall, Oklahoma ranked 20" among states in 2018. While the state fared relatively well in tax policy (10%),
cost (111, infrastructure (14™) and industry (17%), its economy and labor rankings were low — 36" and 45",
respectively. The following table displays the scores of the ten most attractive states as well as those of
Oklahoma.

Table 2: State Aerospace Manufacturing Rankings, 2018

og:;i" Cost Labor Infrastructure | Industry Economy PZT‘i)c(:y
Washington 1 33 9 4 1 4 17
Texas 2 39 32 24 3 1 4
Georgia 3 7 19 24 7 5 20
Arizona 4 10 23 17 5 21 14
Colorado 5 44 3 8 22 25 16
Virginia 6 29 6 12 19 20 23
Pennsylvania 7 36 20 2 11 11 32
Michigan 8 20 30 21 9 6 21
Ohio 9 32 34 10 4 3 26
Indiana 10 9 39 7 9 21
Oklahoma 20 11 45 14 17 36 10

Source: PWC 2018 Aerospace Manufacturing Attractiveness Rankings

The economy scores are based primarily on manufacturing output, manufacturing goods exports and real gross
state product (GSP) growth, while labor scores are based largely on skilled and advanced education (i.e., the
percent of people 25 years and over who have completed a bachelor’'s and advanced degree, respectively).

% The tax credit program expired effective January 1, 2009.

'© Federal Aviation Administration — The Annual Compendium of Commercial Space Transportation: 2018 (January 2017). Accessed
electronically at https://www.faa.gov/about/office_org/headquarters_offices/ast/media/2018_AST_Compendium.pdf

" PWC — Aerospace Manufacturing Attractiveness Rankings (September 2018). Accessed electronically at
https://www.pwc.com/us/en/industrial-products/publications/assets/pwc-aerospace-manufacturing-attractiveness-rankings-2018.pdf
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Aerospace Industry Employment

The following discussion analyzes aerospace industry employment using North American Industry
Classification System (NAICS) code 3364, Aerospace Product and Parts Manufacturing. This industry group
comprises establishments “primarily engaged in manufacturing aircraft, missiles, space vehicles and their
engines, propulsion units, auxiliary equipment and parts thereof.” As with the preceding discussion, this analysis
cannot be isolated to the space industry alone and instead pertains to both aviation and space flight — and the
significant aviation presence in Oklahoma is largely responsible for the results of this analysis.

A location quotient (a ratio that compares a region to a larger reference region according to some characteristic
or asset) provides a meaningful way to quantify how concentrated aerospace industry employment is in
Oklahoma as compared to the rest of the nation. Oklahoma’s space industry employment location quotient is
1.33, indicating that the industry is 33 percent more concentrated as a share of total employment in the state
as it is nationally — ranking seventh among all states (but significantly less concentrated than in Washington,
Kansas and Connecticut).

Table 3: Aerospace Industry Employment Location Quotient - Top 10 States (2017)

Employment Locaglon
Quotient
Washington 83,998 7.58 1
Kansas 29,795 6.45 2
Connecticut 29,215 5.20 3
Missouri 15,814 1.69 4
Utah 6,916 1.44 5
Georgia 20,663 1.41 6
Oklahoma 7,079 1.33 7
California 74,631 1.30 8
Vermont 1,169 1.12 9
South Carolina 7,631 1.1 10

Source: U.S. Bureau of Labor Statistics Quarterly Census of Employment and Wages

It can also be useful to compare Oklahoma’s aerospace labor market on a regional basis. The following provides
a summary of each neighboring state’s average annual growth (measured as a compound annual growth rate,
or CAGR) since 2001, as compared to the performance of private industry as a whole. Detailed data tables are
provided in Appendix A.

Since 2001, total industry employment in Oklahoma has increased by a CAGR of 2.8 percent — a faster rate of
growth than in any other state surrounding Oklahoma, and more rapidly than Oklahoma’s growth across all
private industry. The growth in the number of aerospace establishments in Oklahoma has been effectively flat
(-0.2 percent), slower than in several peer states and also slower than that of Oklahoma private industry as a
whole. Aerospace industry growth in average annual pay in Oklahoma (3.3 percent) is comparable to that
observed in neighboring states and slightly higher than that of all private industry in the state.

Spaceport Tax Exemptions Evaluation 13
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Table 4: Annual Aerospace and Private Labor Market Growth (2001-2017)

LA MO

KS

Indicator

OK

AR

Cco

Total Employment

NM

Aerospace Industry 2.8% -3.0% 0.0% -2.9% -6.0% 0.8% -2.0% 0.5%
All Private Industry 0.5% 0.4% 1.0% 0.3% 0.3% 0.3% 0.7% 1.7%
Total Establishments

Aerospace Industry -0.2% -1.9% 0.9% 0.7% -0.7% -0.3% 4.4% -0.1%
All Private Industry 1.3% 1.4% 1.6% 0.6% 0.8% 1.5% 1.1% 2.0%
Average Annual Pay

Aerospace Industry 3.3% 3.0% 4.0% 2.5% 2.9% 3.8% 2.8% 3.4%
All Private Industry 3.1% 2.9% 2.6% 2.6% 3.0% 2.4% 2.6% 2.7%

Source: U.S. Bureau of Labor Statistics Quarterly Census of Employment and Wages
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Incentive Characteristics

In order to incent space industry development in Oklahoma, state law (68 O.S. § 1356 [32-37]) provides that
the following are exempt from sales tax:

—_

Sales of tangible personal property or services to any spaceport user;

2. The purchase or lease of machinery and equipment used at a fixed location in Oklahoma exclusively
in the manufacturing, processing, compounding or producing of any space facility, space propulsion
system, space vehicle, satellite or station of any kind possessing space flight capacity;?

3. The sale, lease, use, storage, consumption or distribution in Oklahoma of the following:

a. Any satellite or any associated launch vehicle (including its components, parts and motors)
imported into Oklahoma to be launched into space;

b. Any space facility, space propulsion system, space vehicle, satellite or station of any kind
possessing space flight capacity (including its components);

c. Tangible personal property placed on any space facility, space propulsion system, space
vehicle, satellite or station possessing space flight capacity which is launched into space;'® and

d. Tangible personal property meeting the IRS definition of “section 38 property” (i.e., depreciable
tangible personal property with an estimated useful life of three or more years) used primarily
in support of space flight.™

The Oklahoma Space Industry Development Act (74 O.S. § 5202(18)) defines a “spaceport user” as “any person
that uses the facilities or services of any spaceport. For purposes of any exemptions or rights granted thereafter,
the spaceport user shall be deemed a spaceport user only during the time period in which the person actually
uses any spaceport, and such rights and exemptions shall be granted with respect to transactions relating to
spaceport projects only.”

The law specifically provides that exemption 3a is not affected by (1) the destruction in whole or in part of the
satellite or launch vehicle; (2) the failure of a launch to occur or be successful; or (3) the absence of any transfer
or title to, or possession of, the satellite or launch vehicle after launch.

Historic Use of the Incentive

According to Oklahoma Tax Commission subject matter experts, these exemptions have not been used.
Incentive Administration

In the event that a taxpayer desired to claim the exemptions, supporting documentation would be required. The
applicant would submit to the Tax Commission Form 13-16-A (application for sales tax exemption) and a

notarized statement describing the activities of the applicant at the spaceport and the name and location of the
spaceport.

2 The exemption is not allowed unless the purchaser or lessee signs an affidavit stating that the item or items to be exempted are for the
exclusive use designated herein.

3 Irrespective of whether such tangible personal property is returned to Oklahoma for subsequent use, storage or consumption in any
manner.

4 As defined in the Internal Revenue Code (Sections 48(a)(1)(a) and (B)(i)), section 38 property may be summarized to include
depreciable tangible personal property (or other tangible property, if used as an integral part of certain qualifying activities) with an
estimated useful life of 3 or more years. This does not include general office equipment, any boat, mobile home, motor vehicle or other
vehicle of a class or type required to be registered, licensed, titled or documented in Oklahoma or by the U.S. government, or any other
property not specifically suited to supporting space activity. The term “in support of space flight,” means the altering, monitoring,
controlling, regulating, adjusting, servicing or repairing of any space facility, space propulsion systems or space vehicle, satellite, station
possessing space flight capacity, including the components thereof.

Spaceport Tax Exemptions Evaluation 16
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Economic and Fiscal Impact
The State’s spaceport user sales tax exemptions have generated no economic or fiscal impact. No exemptions

have been issued, so the State has not incurred any cost. There have also been no jobs created as a result of
participation in the incentives, so no additional economic activity can be attributed to them.

Spaceport Tax Exemptions Evaluation 18
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Benchmarking

For evaluation purposes, benchmarking provides information related to how peer states use and evaluate
similar incentives. At the outset, it should be understood that no states are ‘perfect peers’ — there will be multiple
differences in economic, demographic and political factors that will have to be considered in any analysis;
likewise, it is exceedingly rare that any two state incentive programs will be exactly the same.”® These
benchmarking realities must be taken into consideration when making comparisons — and, for the sake of
brevity, the report will not continually re-make this point throughout the discussion.

The process of creating a comparison group for incentives typically begins with bordering states. This is
generally the starting point, because proximity often leads states to compete for the same regional businesses
or business/industry investments. Second, neighboring states often (but not always) have similar economic,
demographic or political structures that lend themselves to comparison. In the case of the space industry,
however, investment and development tends to be coastal.

As shown in the following table, several states offer general incentives that are applicable to businesses in the
space transportation industry. These types of incentive packages are often integrated with broader economic
development efforts, including those targeted at high-tech industries across multiple sectors. Far fewer are the
number of states providing targeted incentives to encourage space industry businesses to relocate, operate
and expand within their jurisdictions.®

Table 5: Summary of State Space Industry Presence and Incentives

Coastal Has Has Gen. I_ncentives _
State Spacg Spaceport Applicable to Targeted Incentives
Authority Industry
Oklahoma J J J
Alabama J
Alaska J J J J
Arizona J
California J J J J Proposed
Colorado J* J J
Florida J J J J J
Hawaii J
Maine J
Maryland J J
New Mexico J J J Proposed
Ohio J
Texas J J J J
Virginia J J J J J
Washington J /

Source: Federal Aviation Administration — State Support for Commercial Space Activities (revised/updated by project team 2019)
* Colorado has received an FAA spaceport license but has not yet developed a spaceport

Targeted legislative incentives enacted or recently proposed in these states include tax exemptions (Oklahoma,
California, Colorado, New Mexico), credits (Florida), deductions (New Mexico, Virginia) and grant programs
(Texas). A detailed description of these programs is provided in Appendix B.

> The primary instances of exactly alike state incentive programs occur when states choose to ‘piggyback’ onto federal programs.

16 Federal Aviation Administration — State Support for Commercial Space Activities. Accessed electronically at
https://www.faa.gov/about/office_org/headquarters_offices/ast/media/State%20Support%20for%20Commercial%20Space%20Activities.p
df
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While the Colorado and New Mexico tax exemption provisions are similar to Oklahoma’s, California’s proposal
would have exempted space flight income from State taxes. Florida’s tax credits require the creation of 35 new
in-state jobs and the investment of at least $15 million on a project over three years. Previously, Oklahoma
offered a commercial space industries tax credit for investments in qualified commercial space industry projects.
The credit was five percent of the eligible capital costs. The credit was repealed effective January 1, 2014. New
Mexico’s tax deductions focus not only on aspects of operating a spaceport, but also on research and/or testing;
Virginia’s “Zero G Zero Tax” deductions include the sale of launch services or training for launches as well as
resupply services contracts for delivering payloads. Texas’ Spaceport Trust Fund, initially appropriated with $15
million in 2013, provides grants to assist spaceport development corporations with the establishment of the
infrastructure needed to operate a launch facility, including job creation, capital investment and building a
pipeline of potential future hires.

In addition to these financial incentives, some states have made other policy changes to incent the development
of the industry within their borders. According to the FAA, one of the biggest challenges that space
transportation operators intending to carry people face is ambiguity regarding how such operations will be
regulated on both the federal and state level. Some states have taken steps to remove this ambiguity in order
to further incent space transportation companies to locate in their respective states. The Virginia Space Liability
and Immunity Act, enacted in 2007, limits the liability of those providing human spaceflight services in the event
of an incident. The following year, Florida enacted a nearly identical law: the Informed Consent for Spaceflight
Act. Since then, California, Colorado, New Mexico and Texas have adopted provisions limiting the liability of
commercial space transportation passengers.

Benchmarking Program Evaluations

A 2015 analysis of Florida’s defense and space incentives found that due to the relatively small size of the
State’s space program incentives, it is likely that they have very little influence over private business contracts.
Further, because the State’s programs cannot reasonably be deemed to be the primary or determining factor
in the decisions made by the private sector, there is no way to accurately attribute the value the State programs
have in those decisions, an estimate of the economic benefit, or return on investment associate with the
programs.'”

A Brookings report of Colorado’s space economy found that while the state benefits from strong
entrepreneurialism, low to moderate costs of doing business, and a large base of STEM talent, it has
vulnerabilities that may stymie its growth within the industry. The report recommended that the State put a new
emphasis on research and development, collaboration among companies and between industry and research
institutions, and the commercialization of innovation. In addition, the State should improve the availability of risk
capital, stating that “Colorado companies working with the State will need to adopt more of an investment
mindset and seek out and experiment with broader sources of finance to scale up their products.”

In September 2018, the Puget Sound Regional Council released an evaluation of the Washington State space
economy. The report noted that many space-related economic clusters have developed around existing launch
and manufacturing facilities for space and defense, which has encouraged new growth in commercial space
companies through access to supporting infrastructure and talent. The evaluation states that “maintaining and
enhancing the quality and availability of local talent will be a major consideration in promoting space-related

7 Florida Office of Economic and Demographic Research — Analysis of Defense and Space Incentives (December 2015). Accessed
electronically at http://www.ncsl.org/Portals/1/Documents/fiscal/evaluation_database/FL_Analysis_of DefenseandSpace_Initiatives.pdf
'8 The Brookings Institution — Taking Colorado’s Space Economy to the Next Level (2013). Accessed electronically at
https://www.brookings.edu/wp-content/uploads/2016/06/colorado-advanced-industries-report-new.pdf
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businesses into the future.”'® The report identifies the following efforts that can support future competitiveness
and growth in the space economy:

= Provide state tax credits to support spacecraft and satellite manufacturing;
=  Support space-related startups with incubator/accelerator services; and
= Develop and expand supplier relationships.

In recommending that NASA create a space-oriented research and development tax credit program to attract
commercial space activity, one analysis noted that “refundable tax credits provide an immediate reduction in
the potential loss an investor might suffer and also enhance the upside return when the market potential might
otherwise not provide sufficient investment incentives.”?

A follow-up analysis to the NASA report indicated that tax credits, enhanced small business innovation research
(SBIR) programs and direct equity investments are typically the most effective tools for early stage or small
companies, and that loan guarantees should be used when the aggregate risk level has been reduced.?!

' Puget Sound Regional Council — Washington State Space Economy (September 2018). Accessed electronically at
https://www.psrc.org/sites/default/files/the_washington_state_space_economy-nov2018.pdf

20 NASA — Supporting Commercial Space Development Part 1: Support Alternatives versus Investor Risk Perceptions and Tolerances
(November 2010). Accessed electronically at
https://www.nasa.gov/sites/default/files/files/SupportingCommercialSpaceDevelopmentPart1.pdf

21 NASA - Supporting Commercial Space Development Part 2: Support Alternatives versus NASA Commercialization Priorities
(November 2010). Accessed electronically at
https://www.nasa.gov/sites/default/files/files/SupportingCommercialSpaceDevelopmentPart2.pdf
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Appendix A: BLS Indicators, Oklahoma and Surrounding States

Total Employees, Aerospace Product and Parts Manufacturing Industry

Year ‘ (0], AR co KS LA MO NM X

2001 4,548 4,873 7,384 47,736 3,692 13,998 1,132 41,037
2002 3,701 4,045 6,841 40,806 3,103 13,556 1,089 41,080
2003 2,954 3,594 6,594 34,616 2,796 12,5652 991 46,060
2004 2,822 3,110 6,949 34,230 2,848 15,900 1,010 45,986
2005 3,677 3,256 7,869 36,308 N/A 15,452 1,186 48,315
2006 4,537 3,430 7,750 38,164 N/A 15,306 1,733 48,993
2007 5,226 3,722 7,757 41,092 2,838 14,560 2,267 47,871
2008 5,595 4,412 7,231 43,290 2,820 14,549 2,586 48,356
2009 4,901 4,164 7,308 37,464 2,599 14,922 1,259 48,141
2010 5,030 3,439 7,063 32,818 2,184 14,657 1,075 48,029
2011 5,600 3,298 6,970 32,196 1,532 14,490 1,080 48,391
2012 6,218 3,228 6,824 32,409 1,341 14,235 1,063 47,940
2013 6,687 2,913 6,691 31,725 1,518 17,689 1,071 47,285
2014 7,085 3,305 6,658 30,479 1,609 17,778 1,056 44,698
2015 7,013 3,400 7,048 29,991 1,771 16,778 936 43,609
2016 7,132 3,301 7,259 29,823 1,436 16,044 899 44,639
2017 7,079 2,996 7,395 29,795 1,365 15,814 815 44,121

Industry Employees as a % of Total Private Employees

Year OK AR co KS LA MO NM X
2001 0.4% 0.5% 0.4% 4.4% 0.2% 0.6% 0.2% 0.5%
2002 0.3% 0.4% 0.4% 3.8% 0.2% 0.6% 0.2% 0.5%
2003 0.3% 0.4% 0.4% 3.3% 0.2% 0.6% 0.2% 0.6%
2004 0.2% 0.3% 0.4% 3.2% 0.2% 0.7% 0.2% 0.6%
2005 0.3% 0.3% 0.4% 3.4% N/A 0.7% 0.2% 0.6%
2006 0.4% 0.4% 0.4% 3.5% N/A 0.7% 0.3% 0.6%
2007 0.4% 0.4% 0.4% 3.7% 0.2% 0.6% 0.4% 0.6%
2008 0.5% 0.5% 0.4% 3.9% 0.2% 0.6% 0.4% 0.6%
2009 0.4% 0.4% 0.4% 3.5% 0.2% 0.7% 0.2% 0.6%
2010 0.4% 0.4% 0.4% 3.1% 0.1% 0.7% 0.2% 0.6%
2011 0.5% 0.4% 0.4% 3.0% 0.1% 0.7% 0.2% 0.6%
2012 0.5% 0.3% 0.4% 3.0% 0.1% 0.7% 0.2% 0.5%
2013 0.5% 0.3% 0.3% 2.9% 0.1% 0.8% 0.2% 0.5%
2014 0.6% 0.3% 0.3% 2.7% 0.1% 0.8% 0.2% 0.5%
2015 0.6% 0.3% 0.3% 2.7% 0.1% 0.7% 0.1% 0.4%
2016 0.6% 0.3% 0.3% 2.6% 0.1% 0.7% 0.1% 0.4%
2017 0.6% 0.3% 0.3% 2.6% 0.1% 0.7% 0.1% 0.4%
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Total Aerospace Product and Parts Manufacturing Establishments

Year OK AR co KS LA MO NM X
2001 66 37 34 146 19 50 11 223
2002 65 33 37 147 15 48 10 220
2003 66 32 30 142 14 48 10 222
2004 69 31 32 141 14 45 10 225
2005 75 31 35 137 16 44 12 238
2006 78 28 35 143 15 44 13 224
2007 80 27 41 143 17 43 15 250
2008 80 31 41 142 17 44 19 239
2009 77 32 39 147 17 49 20 235
2010 70 29 36 148 20 46 21 230
2011 67 29 33 148 20 47 22 225
2012 67 27 36 149 21 49 21 226
2013 63 26 38 154 25 50 20 218
2014 63 27 40 155 25 48 22 216
2015 63 28 41 156 26 48 22 223
2016 64 29 40 165 21 46 21 219
2017 64 27 39 162 17 48 22 218

CAGR -0.2% -1.9% ‘ 0.9% 0.7% -0.7% -0.3% 4.4% -0.1%

Average Annual Pay, Industry

Year OK AR co KS LA MO NM X
2001 $46,968 | $38,796 $72,754 $52,328 | $54,348 | $63,203 | $55,888 | $61,136
2002 $49,633 | $41,037 $78,505 $56,535 | $58,748 | $70,430 | $55,970 | $65,499
2003 $52,664 | $42,556 $80,808 $58,229 | $60,609 | $78,051 | $55,856 | $66,974
2004 $54,764 | $45,575 $84,686 $61,027 | $64,380 | $76,518 | $59,671 | $69,589
2005 $53,875 | $47,160 $88,893 $61,958 N/A $81,340 | $64,815 | $71,941
2006 $60,097 | $49,494 $91,405 $70,204 N/A $90,639 | $68,298 | $75,925
2007 $59,037 | $53,090 $92,960 $68,895 | $70,920 | $86,164 | $66,750 | $78,227
2008 $55,550 | $54,258 $97,322 $65,001 $73,599 | $89,035 | $61,158 | $80,687
2009 $60,094 | $54,632 $96,984 $66,988 | $80,618 | $87,379 | $63,992 | $83,928
2010 $60,317 | $53,532 $98,848 $70,831 $95,405 | $91,617 | $70,766 | $85,888
2011 $64,505 | $56,641 | $104,102 | $73,224 | $84,028 | $97,100 | $77,022 | $88,167
2012 $66,107 | $58,670 | $104,670 | $72,807 | $75,339 | $102,881 | $79,837 | $89,334
2013 $69,535 | $60,201 | $115,804 | $74,124 | $73,555 | $105,111 | $80,192 | $93,391
2014 $72,479 | $56,854 | $124,954 | $75,336 | $73,738 | $111,073 | $84,675 | $94,995
2015 $75,995 | $59,011 | $134,447 | $77,478 | $76,111 | $108,757 | $100,718 | $99,618
2016 $75,711 | $58,242 | $132,699 | $76,101 $82,443 | $108,886 | $88,362 | $103,503
2017 $78,445 | $62,252 | $135479 | $77,939 | $86,382 | $114,566 | $87,013 | $104,552

CAGR 3.3% 3.0% LX) 2.5% 2.9% 3.8% 2.8% 3.4%
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Average Industry Pay as % of Average Annual Pay, All Private Industry

Year OK AR co KS LA | MO NM TX

2001 70% 44% 90% 72% 86% 94% 102% 66%
2002 76% 48% 107% 82% 96% 112% 99% 78%
2003 80% 49% 108% 83% 98% 130% 93% 79%
2004 80% 53% 111% 85% 103% 118% 98% 78%
2005 71% 53% 114% 81% N/A 125% 107% 76%
2006 76% 55% 109% 94% N/A 142% 105% 75%
2007 66% 57% 104% 83% 85% 122% 90% 72%
2008 50% 57% 108% 68% 82% 119% 67% 73%
2009 63% 56% 107% 74% 99% 117% 73% 82%
2010 59% 49% 106% 80% 130% 124% 87% 80%
2011 61% 54% 111% 81% 98% 133% 99% 78%
2012 58% 55% 106% 74% 73% 139% 102% 73%
2013 63% 56% 126% 75% 66% 142% 102% 79%
2014 64% 43% 135% 73% 61% 148% 108% 75%
2015 71% 45% 147% 73% 64% 136% 144% 80%
2016 73% 41% 142% 70% 80% 134% 115% 88%
2017 74% 46% 136% 70% 85% 140% 107% 85%

-0.2%

Source of all Appendix A tables: U.S. Bureau of Labor Statistics Quarterly Census of Employment and Wages

-0.1%

Industry data using NAICS code 3364, Aerospace Product and Parts Manufacturing
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Appendix B: Summary of State Space Industry Incentive Programs

State Program Inc_:rentlve Incentive Description
ype
OK | Spaceport Tax The following are exempt from sales tax:
Exemption Exemption | 1) Sales of tangible personal property or services to any spaceport user;

2) The purchase or lease of machinery and equipment used at a fixed location in OK exclusively in the
manufacturing, processing, compounding or producing of any space facility, space propulsion system, space
vehicle, satellite or station of any kind possessing space flight capacity;

3) The sale, lease, use, storage, consumption or distribution in Oklahoma of the following:

a. Any satellite or any associated launch vehicle (including its components, parts and motors) imported into
Oklahoma to be launched into space;

b. Any space facility, space propulsion system, space vehicle, satellite or station of any kind possessing
space flight capacity (including its components);

c. Tangible personal property placed on any space facility, space propulsion system, space vehicle, satellite
or station possessing space flight capacity which is launched into space; and

d. Tangible personal property meeting the IRS definition of “section 38 property” used primarily in support of
space flight.

CA | AB1878 Tax Would have exempted space flight income from State taxes and repealed a newly-imposed tax on space
(proposed 2018) | Exemption | companies based on a formula that factors in the frequency of launches from CA soil and the distance a
spacecraft travels into space. The rules were designed to apply to any company operating that generated at
least half its income from “space transportation,” defined as the movement of people or property 62 miles
above the surface of the Earth.

CO | Space Flight Tax | Tax Exempts from sales and use tax qualified property used in space flight. Includes a space vehicle and its
Exemption Exemption | components, tangible personal property to be placed or used aboard a space vehicle and fuel of a quality that
is not adaptable for use in an ordinary motor vehicle and that is sold and used exclusively for space flight. The
State also exempts from taxes space hardware and application sales.

FL | Space Business | Tax Credit | Provides tax credits to attract launch, payload, research and development and other space business to
Incentives Act Florida. The tax credits are approved on a first-come, first-served basis. To qualify, businesses must create
35 new jobs in Florida and invest at least $15 million in the State on a spaceflight project in the three previous
taxable years. Once granted a tax credit, businesses must file an annual report on the spaceflight project’s
progress. As of June 30, 2018, no applications have been received.
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Incentive

State Program Type Incentive Description
NM | Spaceport- Tax Provides 4 separate deductions connected with the operation of spaceport in New Mexico:
Related Deduction | 1) Receipts from launching, operating, or recovering space vehicles or payloads;
Activities Gross 2) Receipts from preparing a payload in New Mexico;
Receipts Tax 3) Receipts from operating a spaceport in New Mexico; and
Deductions 4) Receipts from the provision of research, development, testing and evaluation services for the U.S. Air
Force Operationally Responsive Space Program.
Fuel for Space Tax Receipts from the sale and the use of fuel, oxidizer, or a substance that combines fuel and oxidizer to propel
Vehicles Exemption | space vehicles or to operate space vehicle launchers are exempt from GRT and compensating tax.
Exemption from
GRT and
Compensating
Tax
Space-Related Tax The value of equipment and materials used in New Mexico for research or testing to support the research or
Test Articles Deduction | testing of space-related test articles, or for storage of such equipment or materials to support the research
Deduction from and testing of space-related test articles, is deductible in computing compensating tax due.
Compensating
Tax
TX | Spaceport Trust | Grant Assists a spaceport development corporation establish the infrastructure needed to operate a launch facility.
Fund This includes job creation, capital investment and energizing students to pursue an interest in space. Initial
appropriation was $15m.
VA | Zero G Zero Tax | Tax Provides a tax deduction for gains realized from:
Act Deduction | 1) The sale of launch services to space flight participants or launch services intended to provide individuals
the training or experience of a launch, without performing an actual launch; and
2) Resupply services contracts for delivering payload entered into with NASA or other space flight entity.
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