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First Waypoint Respondents by Average Annual Net Sales
(2009-2012)
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Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data - October 2012.



Utilization of U.S. Export Control System (ITAR/EAR)
for Space-Related Products/Services

301 respondents utilize
U.S. Export Controls in
some form.

Yes, | utilize them
frequently (more than
once per year)
18%

161 respondents
utilizing export controls
are self-identified small

businesses

Yes, but infrequently
(less than once per year)
10%

No, not at all
72%

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data - October 2012.



Size of Respondents Utilizing the U.S. Export Control System
(ITAR/EAR) for Space-Related Products/Services*

Very Large
(Greater than
$250M)
11%

Very Small
(Less than $5M)
Large 27%
($50-250M)
20%

Small
($5-10M)
13%

Medium
($10-50M)
29%

* Based on 301 respondents that selected “Yes” to utilizing U.S. export controls for space-related products/services.

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data - October 2012.



Location of Respondents Utilizing the U.S. Export Control
System (ITAR/EAR) for Space-Related Products/Services*
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* Based on 301 respondents that selected “Yes” to utilizing U.S. export controls for space-related products/services.

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data - October 2012.



Lost Export Sales Opportunities due to U.S.
Space-Related Export Controls (2009-2012)*

$500,000 - $2 Million ~ $2 - 5 Million

9.6% SR
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(56 $10 - 20 Million
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$100,000 $20 - 50 Million

5.6% \ 0.3%
$50 - 100 Million
1.0%

Greater than $100 Million
0.3%

* Based on 301 respondents that selected “Yes” to utilizing U.S. export controls for space-related products/services.

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data - October 2012.



Products and Services Provided by Respondents
Utilizing U.S. Export Controls — by Segment

O: Services 645
P: Research & Development

J: Electronic Equipment

M: Materials, Structures, and Mechanical Systems
C: Navigation & Control

L: Software

D: Communications Systems

F: Payload Instruments & Measurement Tools

A: Spacecraft & Launch Vehicles

B: Propulsion Systems & Fuels

G: Ground Systems

E: Space Survivability, Environmetal Control/Monitoring, ..

N: Manufacturing Tools & Specialty Equipment 56
I: Power Sources & Energy Storage 48
K: Computer Hardware & Robotics 46

H: Non-Earth Based Surface Systems
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Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data - October 2012.



Top 15 Service Areas Provided by Respondents
Utilizing U.S. Space-Related Export Controls

Software and algorithm development services

Systems engineering

Program management and support services

Space-related design and engineering services

Testing or inspection of space-related equipment

Ground support and operations services

Professional services

Information and software assurance

Safety and mission assurance services

Analysis, fusion, or visualization of data derived from space
Other space-related services

Program review/development services

Calibration of space-related equipment

Machining services (includes cutting, boring, grinding, etc.)

Product assurance, quality control services
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Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data - October 2012.



Top 15 Material, Structure, and Mechanical System Areas Provided
by Respondents Utilizing U.S. Space-Related Export Controls

Precision machined parts

Composite-based structures

Other space-related materials, structures, or mechanical systems
Composite materials

Optical coatings

Fasteners (screws, nuts, bolts, clips, brackets, rivets, etc.)
Carbon fiber-based structures

Bars and rods

Mirrors

Gaskets (o-rings, washers, etc.)

Plates, sheets, etc.

Fairings and skirts

Chemicals

Pipes and tubes

Couplings, connectors, and fittings
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Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data - October 2012.



Percent of Respondents Utilizing U.S. Export
Controls That Support USG Agencies*
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* Based on any type of support provided by 301 respondents that utilize U.S. export controls.

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data - October 2012.



Impacts of U.S. Export Regulations on Space-Related Products and
Services

Avoided the export of space-related products or services subject

0

to ITAR-related controls 37.5%
Incentivized non-U.S. organizations to “design-out” or avoid

. - . 31.2%
buying U.S. origin space-related products or services
Avoided the export of space-related products or services subject

26.2%

to EAR-related controls
Incentivized non-U.S. organizations to offer “ITAR-free” space- 24.6%

related products or services

Contributed to the creation of non-U.S. companies/business lines
in direct competition with the organization’s space-related 19.3%
products or services

Caused the abandonment or alteration of space-related business

) 13.0%
lines

Caused re-location of space-related production/R&D facilities

0,
outside the United States due to regulatory burdens S

* Based on 301 respondents that selected “Yes” to utilizing U.S. export controls for space-related products.

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data - October 2012.



Moving Forward: What else can we do with this data?

- OTE continues to gather additional data.

- 120+ respondents requested information on export licensing and global export
opportunities. OTE is developing a package to send them.

- Keep respondents informed about developments with Export Control Reform (e-mails,
letters, information packages, etc.)

- Cross-reference products and services in our survey to ITAR and EAR regulations.
Let respondents know when/if their products/services experience a change in control.

Provide respondents with USG contacts that deal with the products/services they are attempting to export to
promote better understanding of the regulations.

- Reach out to other USG stakeholders to inform them of their suppliers’ reliance on
export controls.

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data - October 2012.



Appendix

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data - October 2012.



“Avoided the export of space-related products or services
that are subject to ITAR-related controls”

- “We have not pursued any export sales because the complexity of understanding ITAR
regulations exceeds the potential value of the opportunities.” — Small company

- “We had an opportunity to sell magnets to a Canadian producer of products for use in
satellites. They claimed the parts they wanted to buy were not EAR or ITAR controlled, but
the rules are hard to decipher at times so we took a conservative view at our own loss of
sales to insure that we comply with any applicable rules and decided not to sell to them. This
would represent about $100,000 in sales annually.” — Large company

- “Non-US customers do not want to purchase ITAR-controlled goods; and therefore, if we are
not able to confirm that a space-related product is not subject to ITAR, customer will not
purchase from us.” — Large company

- “Given the burdensome nature of the State Department's licensing process and the lengthy
processing time, [respondent] has at times not been able to participate (or not fully
participate) in certain activities with international partners that are of interest to our USG
sponsors” - University

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data - October 2012.



“Avoided the export of space-related products or services
that are subject to EAR-related controls”

Finding: Many exporters (or potential exporters) view export controls as a monolith and do not know
and/or understand the difference between the EAR and ITAR.

- “None of the work we do can be exported, as far as we know. Our experience with ITAR/EAR
has been very costly and time-consuming, so we are not looking further.” — Very small
company

- “In gauging which prospects to follow up with, if there is a likelihood of needing an export
license, we usually drop the transaction and send the prospect to look for a solution
somewhere else.” — Very small company

- “Due to concerns on exporting the wrong things / information, we shy away from exporting
specific products in this realm.” — Large company

- “Too much paperwork, uncertainty and extreme, overzealous enforcement if someone makes
a mistake, plus most likely government will reject request. We just watch European
companies and China make the sales” - Very small company

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data - October 2012.



“Caused abandonment or alteration of space-related business lines”

- “Components in new designs have been selected to reduce the number of components
subject to ITAR-related controls.” — Large company

- “Some product lines eventually "end-of-life" or become obsolete. Ones that also
happen to be ITAR tend to do so at an accelerated pace, since they are avoided by
non-US customers and carry additional administrative cost and risk.” — Large company

- “Any product even remotely likely to experience export controls is not considered for
development” — Very small company

- “ITAR was one of the considerations for us to leave R&D business.” — Very small
company.

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data - October 2012.



“Contributed to the creation of non-U.S. companies/business lines in direct
competition with the organization’s space-related products or services”

- “Had ITAR not been in place and so restrictive, it is unlikely that the European space
industry would have grown so significantly, so quickly. In particular for us, it is unlikely
they would have built their deep space, orbit dynamics capabilities so significantly since
it is such a specialized field.” — Medium company

- “Companies in France recently [developed] electroforming capability and compete
directly with us for space and ground related antenna feeds” — Medium company

- “3 of the 4 companies for large aluminum rings are in the U.S., however, the 1
company outside the U.S., in France, has nearly at 100% market share of non-U.S.
business, as non-U.S. companies do not want to deal with ITAR and EAR, in our
opinion.” — Large company

- “ITAR regulation of our space products has been very successful in creating a global
network of companies making competing products while ensuring US companies
cannot compete.” — Medium company.

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data - October 2012.



“Incentivized non-U.S. organizations to offer
‘ITAR-free’ space-related products and services”

- “Nearly all other countries have moved to alternative designs that do not include our
products. The main reason for this is the restrictions and uncertainty that our export
controls cause.” — Very large company

- “Our foreign sales representatives have stated that their principals purchase ITAR-
related goods only as a last resort. Their concern is that the US State Dept will
disclose to other agencies certain details of their programs.” — Large company

- Anon-U.S. based company “has developed an "ITAR-free" version of their [product]
satellite platform to provide customers option of launching on the Chinese Long March
launcher” — Very large company

- “We developed a non-U.S. Bypass circuit to avoid ITAR in our French product” — Very
large company with a non-U.S. parent

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data - October 2012.



“Altered space-related R&D expenditures”

- “All of the parent company-financed research and development expenditure is performed in their
offices in Belgium, because anything space-related developed in the US can not leave the US, as
far as we know.” — Very small company

- “To avoid complications, we choose not to invest into product areas that we feel may become
heavily regulated.” — Very small company

- “Why develop products with limited customers?” — Very small company

- “Export restrictions including ITAR preclude us from hiring non-US R&D personnel who could be
instrumental in helping us develop space-related tech.” — Very small company

- “We usually will not even consider using a foreign organization or foreign university for R&D
activities related to ITAR-controlled products and/or we have delayed and cancelled funding joint
development with foreign partners who have more expertise in certain technology areas due to
export control requirements and proviso restrictions.” — Very large company

- “Universities found it more difficult to participate in space research after satellite oversight was
moved from DOC to the State Department.” — University

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data - October 2012.



“Incentivized non-U.S. organizations to ‘design-out’ or
avoid buying U.S. origin space-related products or services”

- “Several European companies prefer not buying US designed and manufactured products because
they are afraid of ITAR. They will ask local European suppliers to design similar products to the ones
designed by [respondent]. These products made by competitors are then available on the US
market and compete directly with our product lines. The competition is somewhat unfair because
these competitors benefit from economy of scale by being able to sell their product in many different
markets, including the USA.” — Very small company

- “Almost all foreign customers buy ITAR free products if available.” — Large company.

- “I've seen several "US ITAR-free" tags listed on advertisements for non US companies in our
industry.” — Very small company

- “[Respondent] has non-US based R&D facilities that are evaluating the development of "ITAR-free"
space-related products to grow [Respondent’s] global space business.” — Very large company

- “Non-US organizations prefer to offer our non-US competition opportunities and are willing to pay a
higher price to avoid dealing with a US supplier that is under EAR or ITAR restrictions” — Large
company

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data - October 2012.



“Caused relocation of space-related production/
R&D facilities outside the U.S. due to regulatory burdens”

- “We have existing facilities in Europe so when we are approached by a company in
Europe with a request, we have them work with our European counter parts rather than
work with us here in the US. Our company may still get a sale, but we do not in the
US.” — Large company

- “We have recently formed a subsidiary in Canada (Quebec) to perform R&D activities.
This was done due to both ITAR issues and because Quebec has such remarkably
good R&D programs (tax and financial incentives).” — Medium company

- “We have a full production capability in France to handle all non-US business because
it is nearly impossible to sell Space related product from the US due to ITAR.” — Very
large company

Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data - October 2012.



Top 15 R&D Areas Provided by Respondents
Utilizing U.S. Space-Related Export Controls

Modeling, simulation, information technology, and processing
Payloads, science instruments, and sensor systems
Other space-related research & development focus
Communications and navigation

Theoretical and scientific R&D

Materials

Atmospheric/suborbital research

Nanotechnology

Thermal management systems

Space power and energy storage

Launch propulsion systems

In-space propulsion technologies

Structures

Space survivability, life support, and habitation systems

Robotics and autonomous systems
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Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data - October 2012.



Top 15 Electronic Equipment Areas Provided by
Respondents Utilizing U.S. Space-Related Export Controls

Radiation hardened/tolerant electronics

Other space-related electronic equipment

Integrated circuits/semiconductors (excluding ASICs)
Circuit boards

Application-specific integrated circuits (ASICSs)

Diodes

Connectors

Switches (coaxial, radio frequency, video, etc.)

Filters and networks

Traveling wave tubes, amplifiers

Fiber optics (conductors, cables, switches, assemblies, etc.)
Signal/function generators (radio frequency, microwave, etc.)
Lasers and laser systems

Optoelectronic devices and associated equipment

Transistors
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Source: U.S. Department of Commerce, Bureau of Industry and Security,
U.S. Space Industry Deep Dive, Preliminary Data - October 2012.



