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Executive Summary
Mission: This report provides an analysis of economic growth areas related to the Department
of Defense (DoD) that are most conducive to advancing economic development strategies of the
various Washington State Department of Commerce industry sectors based on available
workforce, expertise, business climate, and other factors. While there is opportunity to capture
more federal spending, particularly DoD spending, within each of the State’s industry sectors,
this report focuses on five (5) areas with the most promise: Aerospace, Information and
Communications Technology, Life Sciences and Global Health, Maritime, and Clean Technology.
Process: The analysis utilized available assessment and forecasting data and reports collected
by Washington state, the DoD and other federal agencies, as well as dozens of independent
interviews with economic development professionals, industry experts, government officials
and individual companies. Future budgetary impacts which affect missions, workload and
installation equipment or infrastructure were assessed, as well as critical and fragile sectors in
the Washington state defense industry. Furthermore, the analysis investigated defense industry
clusters, university research centers, and various community efforts to support economic
development opportunities.
Market Potential: For Washington state, the Military and Defense Sector is more accurately
described as a market rather than an industry. While the State is home to hundreds of
companies that provide goods and services to the DoD, most are diversified – very few are
completely dependent on federal contracts as a source of revenue.

State Share of Government Spending Across All Industries, FY11 - FY16
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State

Aerospace

Information &
Communicatio
n Technology

Shipbuilding

Health & Life
Sciences

Clean Energy
Technology

Grand Total

TX

24.18%

4.69%

0.05%

0.94%

1.60%

14.85%

CA

15.28%

14.70%

8.22%

22.47%

1.90%

14.66%

CT

7.92%

0.39%

20.69%

0.17%

0.13%

7.84%

MO

7.60%

2.27%

0.02%

0.22%

70.40%

5.34%

VA

1.10%

7.95%

20.84%

0.77%

2.60%

5.28%

AZ

7.64%

2.03%

0.00%

0.63%

0.04%

4.81%

WA

7.21%

0.41%

1.75%

1.12%

1.27%

4.61%

PA

3.07%

2.20%

0.67%

24.18%

1.19%

4.49%

MA

3.43%

10.99%

0.18%

1.77%

0.31%

4.03%

GA

4.21%

1.65%

0.19%

11.34%

0.80%

3.79%

NY

3.15%

9.28%

0.37%

2.32%

0.86%

3.67%

FL

3.35%

7.53%

1.30%

2.01%

0.32%

3.60%

MD

1.25%

5.88%

4.73%

9.30%

5.26%

3.34%

MS

0.11%

0.23%

15.20%

0.11%

0.14%

2.45%

AL

1.12%

1.88%

5.87%

0.28%

0.31%

1.90%

ME

0.01%

0.02%

8.66%

0.01%

0.00%

1.34%

OH

1.08%

2.61%

0.87%

0.55%

0.52%

1.26%

DC

0.17%

1.33%

4.77%

0.83%

1.07%

1.14%

IN

1.09%

2.10%

0.00%

0.42%

0.04%

1.02%

IL

0.60%

3.38%

0.00%

0.99%

1.75%

1.02%

In 2014, the State ranked 7th in total funding received from the DoD, with $6.8 billion spent
making up roughly 2% of the State’s Gross Domestic Product (GDP). These figures are
approximately 50% lower than the 2010 levels of $13.5 billion and 4% of GDP at the high-water
mark for the DoD budget. However, in 2010, the State ranked 14th in total funding received.
Therefore, the State has actually increased its standing within the Pentagon as budgets have
tightened.
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The DoD is the leading, single consumer of goods and services of all types, as well as the single
highest contributor to research and development in the country, thereby providing
opportunities to capture defense spending and investment across the various industry sectors.
According to the most recent available data (FY2014), services accounted for 45% of total DoD
contract obligations, goods accounted for 45%, and research and development (R&D) accounted
for 10%. This distribution is in contrast to the rest of the federal government, which obligated a
significantly larger portion of contracting dollars on services (68%), than on goods (22%) or
research and development (9%). In addition, more than half of DoD’s basic research budget is
spent at universities, representing the major contribution of funds in some areas of science and
technology.
As such, the DoD is the largest single consumer of many of the State’s largest diversified
industries, including Boeing, Microsoft and Amazon. DoD also provides a significant portion of
R&D investment into bio-pharmaceutical, cancer and other medical research ongoing within the
State.
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Market Opportunity: In the past, the DoD would partner with industry to create a technology
to meet a specific military requirement. Increasingly, the DoD is shopping for existing
commercial technologies that can be adapted to meet military requirements.
In the early 1960s, the federal government funded approximately twice as much R&D as U.S.
industry and thus played a substantial role in driving U.S. and global technology pathways. In
recent years, the DoD has dedicated an ever-smaller share of contracting dollars to R&D, with
such contracts dropping from 18% of total contract obligations in FY1998 to 10% in FY2014.
Today, U.S. industry funds more than twice as much R&D as the federal government. This
transformation has had, and continues to have, implications for federal R&D strategy and
management and for the efficacy of the DoD acquisition system.
As a result, the federal government, particularly the DoD, has shifted some of its attention to
commercial innovation companies that can deliver products within shorter time frames with
more agility than the largest, traditional defense contractors. The Pentagon has highlighted this
shift with the recent creation of Defense Innovation Unit-Experimental (DIUx) office at Moffett
Field near Silicon Valley, California to aid in the development of lower-cost digital solutions for
core military functions such as communications, intelligence gathering, surveillance, and
training.
Recommendations:
Increase exposure across all industry sectors to potential federal customers and traditional
prime contractors in the defense industry;
Provide a forum for better coordination between the federal government, the State’s
industries and its colleges and universities;
Establish a Technology and Innovation Development program to enhance collaborative
innovation, technology incubation, acceleration, and financing;
Establish Centers of Excellence for Autonomous Underwater Vehicle and Cybersecurity
technologies; and
Provide incentives and regulatory variances as appropriate to facilitate private-sector
capital investment opportunities that would make the State more competitive as an
advanced manufacturing center.
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Overview
From supplying cutting edge airplanes to the U.S. Armed Forces, to building and maintaining
our nation’s naval and oceanic vessels, to providing medical services and devices to soldiers,
sailors, airmen and marines, and delivering software solutions that help our military
organizations run, companies in the State have played an integral role in supplying our military
service members with the equipment, training and tools necessary to fight and win our nation’s
wars.
In 2014, the State ranked seventh in total funding received from the DoD. At $6.8 billion spent
within the State, defense-related spending accounts for roughly two percent of Washington’s
Gross Domestic Product (GDP).3 In addition to the economic impact to the State, the military
and defense industry provides tens of thousands of jobs for Washington families.

Total Industry Spending by State, FY11-FY16

While the defense industry has traditionally been characterized by the production of airplanes,
ships, bombs and bullets, over the past two decades the Pentagon has increased spending on
services and software. Today, Washington’s defense industrial base has expanded to include
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some of the world’s largest software companies, as well as dozens of companies that provide
military base services. The DoD is also the second largest contractor for pharmaceuticals,
medical devices and other healthcare services within the federal government. This
diversification within the industry – from traditional defense suppliers such as Boeing, Vigor,
and B.E. Meyers Advanced Photonics, to IT firms such as Microsoft, Amazon and Cray, and
biotech firms such as Healionics and Institute for Systems Biology – has positioned Washington
state companies to remain leaders in supplying goods and services to the DoD into the near
future.
Further bolstering the State’s position in capturing federal defense dollars is the access to worldclass universities and community colleges that churn out leaders in key technology sectors.
Universities within the State, as well as the network of community colleges, have top-notch
programs that encourage the development of professionals in the Science, Technology,
Engineering, and Mathematics (STEM) fields. Additionally, these universities and colleges have
strong partnering arrangements with local businesses to expose students to exciting and wellpaying career fields within the State – particularly in the Aerospace, Information and
Communications Technology, and Life Sciences industry fields.

Finally, the State is home to multiple military installations, associations, and community groups.
These entities, while mostly geographically and institutionally independent of each other, have
come together over the past few years under the auspices of the Washington Military Alliance to
advocate for greater attention and resources be placed on securing and strengthening the State’s
military industrial complex from the efforts currently ongoing by other states. The State’s
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defense industry benefits from these efforts in numerous ways, ranging from contracting
opportunities at military installations, to enticing qualified workers into the defense industry
instead of other commercial industries across the State, and continuing to show the DoD that
Washington state companies and communities desire to remain a partner in the years ahead.

Future Defense Department Needs
Since the early days of the American Republic, technological advancement has largely been
driven by the federal government. Since War World I, and continued throughout the Cold War
and President Reagan’s military buildup in the 1980’s, the U.S. federal government has been the
primary engine for sponsoring, developing, and fielding innovative technologies. Although
utilized for multiple purposes, a majority of the efforts sponsored by the federal government
were spearheaded for use by the U.S. military. Of these efforts, some of the most notable include
the creation of the Internet and Cloud Computing, which has revolutionized modern
communication, commerce, and culture; the developments of the Global Positioning Satellite
(GPS) and Autonomous Vehicles, which have transformed navigation for millions of drivers;
and voice-recognition tools like Apple’s Siri, Amazon’s Echo and Microsoft’s Cortana, which
aim to add efficiency to daily tasks by simplifying the interface between man and machine.
These innovations, amongst many others, have since become the foundation of technological
achievement in the 21st century. However, although the government was central in the creation
of these innovations, their future development and what follow-on technologies spin-off from
them will be determined largely by the private-sector. In the decades ahead, following on a
trend witnessed over the past two decades, the federal government will continue to shift from
being “makers” into being “buyers.” Recognizing that the commercial world is driving
technological innovation at a pace that far surpasses those of the government, DoD has
announced a set of innovation initiatives, most notably, the Defense Innovation Initiative (DII)
and the Third Offset Strategy.
Under these initiatives, DoD has made a concerted effort to focus on innovation in commercial
technology to offset the technological advancement of other countries. The DII is a departmentwide initiative that will explore and develop new concepts of operations, military platforms,
and payloads. It features two key ongoing efforts: one, the Defense Innovation Unit –
Experimental (DIUx); and two, the Long-Range Research and Development Planning Program
(LRRDPP). Under these efforts, DoD has worked, and will continue to work, with private sector
companies, academic institutions, and other institutions that are not traditional partners with
the DoD, to development next generation technologies.
The Third Offset Strategy builds on past offset strategies that have sought to balance twin
concerns of shrinking U.S. military force structure, and the shrinking technological advantage
the U.S. enjoys against potential foreign adversaries. While a large portion of the Third Offset
Strategy focuses on the acceleration of next-generation technologies, another portion also
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focuses on repurposing existing technologies to achieve a different strategic objective. The third
offset investments fall into six targeted areas: anti-access and area-denial capabilities, guided
munitions, undersea warfare, cyber and electronic warfare, human-machine teaming, war
gaming and developing new operating concepts. Under the Third Offset Strategy, much of the
R&D dollars obligated today will lead to military platforms fielded by the Armed Forces in the
late 2020s and into the 2030s.
The initial segment of this report reviewed the current position of the State’s industry sectors
and their relationship with the DoD. Our next objective will be to provide a roadmap for future
DoD needs which will then drive the strategy to align the State’s industry to meet those
anticipated requirements in the competitive environment in which companies must compete.

4

U.S. Government Fiscal Years 2025 - 2030 were selected for purposes of providing a forecast on
future requirements of the national security agencies (including the Departments of Defense,
Homeland Security, and Energy). Barring future legislative changes, the 2025-2030 timeframe
reflects when the Federal Government will have moved beyond the current restrictions of the
Budget Control Act of 2013, thus representing the first potential period of real growth in
Defense spending since 2010.
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The government will have experienced (at least) two changes in presidential administrations
and thus dynamic change in priorities is anticipated. Finally, this timeframe was selected as the
focus of the forecast for future national security needs since it reflects the focus of the Pentagon's
current Long-Range Research & Development Plan (LRRDP), Strategic Planning of the Military
Services (i.e. the "US Marine Corp Vision and Strategy 2025" and the "Army Force 2025 &
Beyond" among others), as well as the Department of Energy's Strategic Plan 2016-2017 issued
in May, 2016.
Organization of spectrum-wide future requirements: The study team reviewed a series of
strategic, budgetary and technology plans from the military services, industry associations, and
think tanks which focus on defense policy & planning. The team also engaged in months of
discussions with federal agency executives subject matter experts who are charged with
technology development with the objectives of:
Identifying growth missions in DoD.
Seeking non-DoD opportunities.
Addressing current capability of the industrial base/gaps to fulfill future needs.
Developing strategies for access to market in developing or growing market sectors.
Our recommendations and analyses align with the five major groupings of capabilities in
Washington industry when aligned with future needs of federal customers. The government's
current, evolving and future needs are organized into the industry capability groupings
identified previously in this document:
Aerospace
Information and Communications Technology
Life Science and Global Health
Maritime
Clean Technology
Within the five major technology groupings noted above, we identified a set of discrete
products or services which were noted as "must have" items going forward.
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Section 1 - Aerospace
5

Washington Aerospace Industry Today
For over a century, the State has been a global leader in the aerospace industry. In fact,
Washington aerospace companies produce over 1,000 aircraft every year, hundreds of which are
delivered to the U.S armed forces. The aerospace industry in the State employs more than
132,500 people working in more than 1,350 different businesses in 35 of the State’s 39 counties 6.
While the production of wide-bodied airframes for commercial use is the primary focus of the
aerospace industry in the State, over the past three decades, the production of commercialderivative aircraft for the U.S. Air Force and Navy, Unmanned Aerial System (UAS) production,
and the nascent commercial and military spaceflight industry, have strengthened and
diversified the aerospace industry.
However, although non-commercial aerospace activities have increased in recent years, only a
fraction of aerospace vendors in the State have access to contracting opportunities within the
DoD. The bulk of military contracts, and trickle-down supplier opportunities in the State
revolve around three military aerospace platforms: the Air Force’s KC-46 Pegasus refueling
tanker, the Navy’s P-8A Poseidon surveillance aircraft, and the high endurance, Intelligence,
Surveillance, and Reconnaissance (ISR) ScanEagle UAS, used by the Air Force, Navy, Marine
Corps and a number of international allies.
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These platforms, along with the follow-on
competition to replace the Joint Surveillance
and Target Attack Radar System  (JSTARS)
surveillance
aircraft,
and
the
new
Presidential Air Force One being built by
Boeing, constitute the last likely major
defense platforms to be built in the State in
the next two decades. The dual realities of
dwindling defense budgets, and the Air
Force juggling limited resources between the
KC-46 Aerial Refueling Tanker, the F-35 Joint
Strike Fighter, and the new B-21 Long Range
Strike Bomber, means that the defense
aerospace industry must continue to evolve
in the future.
Although the market is limited for traditional
defense aviation platforms in the near future,
Washington state companies today still have
opportunities
to
contract
with
the
Departments of Defense and Homeland
Security in the UAS industry sector. The
State’s UAS industry is growing, especially in
Puget Sound and Klickitat County.
Southwest Washington in particular is home
to several UAS companies that have
manufacturing, avionics, and engineering
capabilities, and is a major supply chain
cluster that supports the aerospace industry
with metal finishing, composites and
electronics.
The
Washington
State
Department of Commerce is also working to
create an Unmanned Systems Industry
Council to foster commercial drone
operations in the State.
In addition to the UAS industry, the
aerospace industry has seen significant
diversification in its burgeoning space sector.
Companies such as Blue Origin, Planetary
Resources, Aerojet, SpaceX and Spaceflight
Incorporated
have
established
the

Washington State Space Coalition to foster
coordination between companies in the state,
to develop a deeper understanding of
capabilities within the supplier base, and to
advocate for more state interest in the space
sector. The combination of Aerojet Redmond
and Blue Origin, both of which manufacture
rocket motors, makes Washington one of the
leading states in space exploration,
particularly in the design of propulsion
systems for use beyond the Earth’s
atmosphere. Engineers at SpaceX Seattle are
active in designing a network of 4,000
satellites capable of providing internet access
to any location on the globe. And companies
such as General Dynamics Ordnance and
Tactical Systems (OTS) in Bothell and Moses
Lake have a long history of producing
systems that are housed on the International
Space Station and other interplanetary
capsules.

7

The State is also home to numerous
companies that provide maintenance,
training, and support services to the military
services. The cost of sustaining aircraft and
other combat systems once they are fielded
typically exceeds the cost of building them,
so aftermarket support is a big business.
Companies in the State produce a variety of
goods and services to the Armed Forces,
from advanced air combat operation
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simulators, to industrial quality control
equipment, as well as an assortment of
aircraft parts, auxiliary equipment, missile
components, and composite materials.
Additionally, companies in the State provide
cutting edge research to the military in the
areas of advanced propulsion, power,
communications and electronics equipment,
and robotics systems.
One advantage for companies in the State is
the geographic proximity to abundant
airspace to Research, Design, Test and
Evaluate (RDT&E) aviation and space system
technologies. Whether it is in partnership
with federal entities such as Yakima Training
Center, Fairchild Air Force Base or the Pacific
Northwest National Lab (PNNL), or utilizing
locations such as the Grant County and
Spokane International Airports, both offer
large available development opportunities
for aerospace manufacturing, expanded
aviation services operations (maintenance,
repair and overhaul) and carbon fiber
production opportunities. In addition to the
airspace itself, the communities that
surround these open air areas also have
qualified personnel skilled in managing and
developing rigorous RDT&E activities.
Additionally, these areas have underutilized
capacity to expand operations in the years
ahead. Efforts have been identified by the
Washington Department of Commerce,
University of Washington (UW) and
Washington State University (WSU) to
leverage existing facilities and capabilities of
Grant County International Airport to
provide training, testing, certification, and
research operations for a variety of aircraft
types (fixed wing, rotorcraft, and unmanned
aircraft)8 . These efforts, while primarily
focused on commercial aviation applications,

should be expanded to include companies
seeking to do business within the defense
and space industry sectors.

9

Perhaps the greatest advantage companies
within the State have in relation to other
states is the unparalleled aerospace
workforce that populates the state. The
aerospace workforce in the State dwarfs
those of most other states and leads the
nation in the concentration of aeronautical,
electrical, and mechanical engineering talent
located in one state. However, the workforce
demands of the industry, today as well as
those anticipated in the future, suggest the
need not only for more engineers, but many
additional workers holding aerospace-related
skills. Recognizing this need, various
agencies within the state government, as well
as private sector associations and companies,
have taken steps to increase Science,
Technology, Engineering, and Math (STEM)
training at K-12 schools, have supported the
expansion of aerospace-related skills at
community and technical colleges across the
State, continued to support the WSU School
of Aerospace & Advanced Manufacturing in
Everett, and have invested in the Colleges of
Engineering at UW, WSU, and Western
Washington University (WWU) to help
attract the best young students from around
the world in STEM-related fields.
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State Share of Aerospace Spending, FY11-FY16

State

Aerospace

TX

24.18%

CA

15.28%

CT

7.92%

AZ

7.64%

MO

7.60%

WA

7.21%

GA

4.21%

MA

3.43%

FL

3.35%

NY

3.15%

PA

3.07%

CO

1.44%

MD

1.25%

NV

1.18%

AL

1.12%

VA

1.10%

IN

1.09%

OH

1.08%

OK

0.97%

KS

0.95%
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Federal Government Investments
in Aerospace: Today and Future
In the years ahead, the types and quantities
of aircraft produced for the U.S. Armed
Forces will become more diversified as
technology advances in the fields of
electronics, sensors, autonomy, materials, and
propulsion occur. This diversification will
also occur due to differing approaches that
the Army, Air Force, and Navy (including
Marine Corps.) have taken integrating
unmanned aircraft into their respective
Services. In the near term, investments in
traditional military air platforms such as
fighter jets, aerial refueling tankers, ISR
platforms and long-range penetrating
bombers will see a decline as the United
States Air Force and United States Navy
focus their resources on sustaining the
existing F-35, KC-46, P-8A, and B-21 aerial
platforms.
In addition to technologies that advance the
various components and materials of the
aircraft, advances will also happen in the
way aircraft are constructed, with more focus
on advanced manufacturing process such as
additive manufacturing (i.e. 3D Printing) and
increased use of robotics. Finally, future
federal spending in the traditional aerospace
industry will more closely align with future
federal spending in space assets for the
military. In the decade to come, the DoD will
focus their aerospace investment dollars on
unmanned platforms, space assets, and
advancements in materials and propulsion
technologies.

UAS and Robotics
There has been exponential growth in the use
of Unmanned Aerial Systems (UAS) since
2000. Today, UAS are designed to primarily
provide battlespace awareness through either
surveillance activities, or lethal force
application through the use of ordnance such
as bombs or missiles. Even with the decline
of
defense
spending
following
the
drawdown of the wars in Iraq and
Afghanistan,
and
the
specter
of
sequestration, federal spending on UAS
platforms have increased over the past five
years. In both the near and long-term, the
Department of Defense’s Third Offset
Strategy will continue to drive demand for
new
UAS
platforms,
and
relevant
technologies.
Over the past five years, spending on UAS
platforms have totaled $14 billion with the
Army representing 42%, the Air Force
representing 37%, the Navy accounting for
14%, and defense-wide investments in UAS
accounting for the remaining 7%.10 The
competitive landscape for UAS suppliers,
while expanding globally, has remained static
in the U.S. aerospace industry; dominated by
five companies: Lockheed Martin, Boeing
(including Insitu), General Atomics, Textron,
and Northrop Grumman.
In the near-term, and continuing into the
long-term, the Department of Defense will
increase their resources and amend their
strategic roadmaps to reflect a shift from a
UAS platform mindset to a more
encompassing UAS ecosystem mentality.
With the advancements of big data
technologies, the development of smaller
communication, electronic and sensor
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components and the continued work in
developing lighter materials, DoD strategy
offices have begun envisioning a future
operating environment that is drastically
different that the one utilized today.
Specifically, the Air Force is in the early
stages of developing small, mobile drones
designed to overwhelm and confuse enemy
radar and air defenses through complex
swarming formations. Though still in the
laboratory stages of development, Air Force
scientists – partnering with industry – are
building algorithms that allow UAS
platforms to mimic the actions of a hive of
bees, flying as a tight, coordinated group
without the platforms running into each
other.

11

The applications for swarming drone
formations have boundless promise. A team
of small drones can be used in an operating
environment, either independently or in
conjunction with each other, to accomplish a
particular mission. For example, swarming
drones have the potential to overwhelm
enemy air defense systems by providing
multiple targets that confuse and limit the
likelihood of preventing all the drones from
accomplishing their particular mission.
Conversely, a team of five or six drones can
each be equipped with a different

surveillance package that can network
together to cover more territory than
traditional manned and unmanned ISR
aviation platforms.
In addition to offensive and surveillance
swarm operations, in the increasingly global
UAS market, adversaries will also aim to
utilize swarming UAS platforms against the
United States. This will dictate significant
investments by DoD into electronic
components and sensors, that can identify,
target, and jam the networks connecting
enemy drones to each other.
According to the Air Force, the F-35 Joint
Strike Fighter is likely to be the last aerial
fighter that will be completely manned.
Therefore, given the projected lifetime of the
F-35 to expand past the framework of our
study, it is also likely that opportunities will
grow in the federal space for software,
sensors, electronics and communication
components that ease coordination between
manned and unmanned aircraft. For
example, the Air Force and Navy are both
currently researching efforts to launch
unmanned drones from an F-35 that can then
subsequently be directed by the F-35 pilot to
augment their existing capabilities. This type
of outside the box operational concepts will
become more routine as future aircraft as less
and less bound to the limitations inherent in
having a human being sitting in the cockpit.
However, in order for future UAS platforms
to proliferate, the cost per drone must
decrease. More and more, robotics are
playing an important part in building more
precise parts, streamlining the production
cycle, and in the process, lowering the per
unit cost of drones. Robotic deployment
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throughout the UAS industry is saving
aviation workers from repetitive stress
injuries and reducing costly reworks. While
the Departments of Defense and Homeland
Security have a less robust strategic plan for
the use of robotics for aerospace applications
than they do for unmanned systems, there is
evidence that this will change based upon
impetus from Congress urging the Agencies
to great exploit the use of Robotic and
Intelligent Systems (RIS).

(other than robotics used for production) will
emulate many of the task areas for which
unmanned systems are being developed thus setting up the potential for competition
in funding between RIS and unmanned
systems development at the Military Services
level. While complementary and sharing
many characteristics, RIS and unmanned
systems are not inter-changeable in the view
of thought leaders in the Military and this
will necessitate a definition of Roles &
Missions that substantiates the future
funding profile for both technologies.14

Space

12

In 2013 President Obama launched the
Advanced
Manufacturing
Partnership
(AMP), an effort to bring together “industry,
universities, and the Federal government to
invest in emerging technologies that will
create high-quality manufacturing jobs and
enhance our global competitiveness.” Two
R&D-focused components of the AMP are the
National Robotics Initiative (NRI) and the
National Network for Manufacturing
Innovation (NNMI).13 The National Science
Foundation and National Institute of
Standards & Technology have been the lead
Administration
Agencies
for
the
development and exploitation of RIS.
In the long term, the Department of Defense's
Strategic Plan, and the ongoing efforts
through the AMP and NSF and NIST, notes
that RIS investment will seek a series of
technology development thrusts which

Over the next decade, as more countries
around the world increase their abilities to
operate in outer space, the DoD must
increase their commitment to space flight and
to sustained and reliable launch capabilities.
Similarly, as geopolitical challenges limit the
ability of companies in the space-launch
industry to procure goods from traditional
sources, these companies will be forced to
invest more resources to develop their own
launch
capabilities.
DoD’s
shared
commitment to space flight and access to
guaranteed and sustained propulsion
capabilities for space are based on a review of
Science & Technology (S&T) investment by
the Defense Advanced Research Projects
Agency (DARPA) for Fiscal Years 2016-2017
and testimony by DARPA's Director, Dr.
Arati Prabhakar.15 Further, the Defense
Science Board in a 2015 report included the
importance of establishing an enhanced
domestic propulsion capability and the need
to
improve
satellite
surveillance
technologies.16
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Blue Origin became the first company to
launch and land a reusable rocket. This soft
landing means the rocket can be used for
more flights, which Blue Origin and other
companies have said will significantly drive
down the cost of spaceflight.

17

Today, and over the course of the next five
years, the Air Force's five-year plan calls for
another $1.2 billion to assist industry in
developing
needed
launch
vehicle
18
improvements. Initial contract awards for
the Evolved Expendable Launch Vehicle
(EELV) program will total over $165 million
in FY2016 and continue to grow as the
number of Defense and National Security
space launches must increase given the
current backlog on payloads awaiting orbit to
meet
National
Military
Strategy
requirements.

In addition to the work being done by the
commercial
space
industry,
DARPA
continues its work to evaluate industry
submissions for the reusable, re-launchable
Experimental Spaceplane XS-1 program
which is planned for the mid-2020's. Boeing,
Northrop Grumman and Masten Space
Systems each have Phase 1 conceptual design
contracts for the XS-1 which is planned to
carry payloads of up to 3,000 lbs and deliver
small satellites into orbit for the U.S. Military.
The XS-1 is intended to be reusable as
frequently as 10 times in 10 days. This
program represents a significant future
opportunity in space for industry.

In the near to long-term, the Air Force will
seek to make sizeable investments in spacerelated areas in order to keep its satellite
assembly lines operating, improve space
situational awareness capabilities and
conduct continued rocket launches for the
DoD.
19

However, in the years ahead, the space
industry will see greater emphasis placed on
reusable platforms in lieu of legacy based
technologies such as the EELV which will
serve as a bridge until a reusable, relaunchable asset is in production and
available. In 2015, when their New Shephard
rocket, using the companies own BE-3
engine, made a soft-landing in West Texas,

It is widely considered within the space
community that after years of stagnating and
halting interest in space programs, that
launching the XS-1 will have a tremendous
impact on industry -- primarily for
developers and producers of small satellites
(less than 10,000 lb payload) and for long-life,
reusable engines - a critical point for
companies in the propulsion technologies
arena.
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NASA is also investing in technologies and
capabilities to power humans to outer space.
Investment by NASA in Advanced
Exploration Systems, the manned systems
that will bring Astronauts to Mars, will drive
spending higher in the 2020s after the Orion
launch platforms last unmanned test flight in
FY2018.
Beyond the type of reusable rocket used to
launch humans and satellites into space, and
the advances in the type of satellites
launched
themselves,
one
exciting
investment area within the space arena
focuses on how to fix satellites in a more costeffective and routine manner.

20

Currently, NASA is undergoing initial
development and technology demonstrations
to repair satellites well beyond Earth’s orbit.
These robotic spacecraft, likely operated with
joysticks by technicians on the ground,
would replace the traditional “spacewalk”
routine of Astronauts using specialized tools
to fix erring satellites in outer space.
According to NASA the program is called the
Visual Inspection Poseable Invertebrate
Robot (VIPIR), and is characterized as a
robotic, articulating borescope equipped with
a second motorized, zoom-lens camera that
would help mission operators who need

robotic eyes to troubleshoot anomalies,
investigate micrometeoroid strikes, and carry
out teleoperated satellite-repair jobs. NASA
successfully
demonstrated
VIPIR’s
capabilities earlier this year.21

Materials and Propulsion Technologies
The final area where DoD investments in
aerospace are most evident in the years
ahead do not fit neatly into one specific
category such as unmanned, space, or
traditional air platforms. Instead, DoD, DHS,
and NASA are increasing their investments
in the basic materials that physically make up
an airframe, and its components. As
airframes are tasked with flying higher,
faster, and lighter, those airframes must be
capable of absorbing higher temperatures,
rougher turbulence, and must be constructed
under much tougher standards. For example,
Boeing’s X-51 Wavefinder hypersonic jet
aircraft has the ability to travel at over Mach
5.1 for roughly four minutes. While it is
currently manufactured using titanium,
aluminum,
steel
and
some
carbon
composites,
future
investments
in
hypersonics will focus on how to make these
materials more heat absorbent for longer
flights.
As part of DoD’s DII initiative Under
Secretary of Defense Frank Kendall identified
twelve Communities of Interest (COI) as a
component of his efforts to drive innovation
and technology development into the
military. Of these COI's he has placed an
emphasis on addressing "Materials and
Manufacturing Processes," an area for which
$220 million is included in the FY2017
Defense Budget request.
The National Science Foundation leads
Designing Materials to Revolutionize and
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22

Engineer our Future (DMREF) Program. The
purpose of DMREF is to design and
synthesize materials by integrating theory,
computation, experimentation, and data
mining. These programs are a direct response
to the administration’s Materials Genome
Initiative. 23 To provide a forum for the COI's
Secretary of Defense Carter established a
Defense Innovation Unit Experimental
(DIUx) in California and announced plans for
the establishment of a second DIUx in
Boston. The Eastern DIUx will have a focus
on materials development and collaborate
with
DARPA
while
maintaining
24
independence of the Agency.
Similar to the materials used, the technology
and processes used to propel aircraft in the
future will be the focus of much DoD
investment in the years ahead. In terms of
conventional propulsion opportunities, the
Air Force will continue to develop and
demonstrate technologies to achieve enabling
and revolutionary advance in turbine,
advanced cycle, rocket, and space propulsion
as well as electrical power, thermal
management and fuels.
NASA, using similar concepts to hybrid cars
will continue to move away from carbonbased fuels under their Advance Air

Transport Technology project. This project
aims
to
incorporate
more
battery
technologies and electromagnetic machining
motors and generators to increase the
amount of electricity necessary for adequate
thrust and power in flight. Boeing’s SUGAR
volt is one of the prototypes being developed
by NASA and moving forward will
incorporate two concepts, a long-range flight
that uses conventional fuels, and shorterrange flight that use electric power.

Washington’s Aerospace
Industry in the Future
Washington state aerospace companies,
although facing fierce competition from
companies in California, Texas, Alabama,
Utah and Colorado in the aforementioned
investment focus areas, have the potential to
increase their business opportunities with the
federal government. To realize this potential
though in the future, the aerospace industry
must evolve beyond its traditional focus on
commercial, wide-bodies airplanes, and
diversify more into unmanned, space,
materials
and
propulsion
aerospace
subsections.
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As DoD has stated in their LRRDPP
documents and their Third Offset Strategy,
UAS development and usage will increase in
the future and efforts are underway to
leverage the UAS boom taking place in the
commercial aviation industry. Between
existing UAS manufacturers such as Insitu,
and commercial drone manufacturers such as
Amazon, the aerospace industry in
Washington has sufficient anchor companies
and capabilities to build around in the next
decade.
However, to fully take advantage of the UAS
boom, the aerospace supply chain should
also take advantage of the various
subcomponents that will be necessary in the
years ahead to advance UAS capabilities.
More efficient and longer-lasting propulsion
and energy production, emitted from smaller
and smaller engines and batteries, will be
important as military UAS platforms are
being asked to loiter longer and be less
visible in the future. Computing power, and
the ability to acquire, analyze, and quickly
display data will be more crucial in future
military UAS platforms. For Washington
aerospace companies this is an advantage as
the State is home to world-class information
technology, big data, and computing
companies that are capable of teaming with
UAS hardware manufacturers to meet future
military UAS requirements. As DoD seeks to
shrink the size of UAS platforms, this will
call for smaller, lighter more efficient and
capable sensor component packages. This

will require continued advances in
manufacturing processes and machining;
advances that multiple companies within and
adjacent to the aerospace industry in
Washington state are capable of performing.
While Washington state is not currently home
to one of the five major UAS manufacturers
for the military, the breadth and depth of
aerospace, ICT, and advanced manufacturing
companies is a strategic advantage over other
states and that when harnessed positions
Washington as a home to future UAS cluster.
Similar to future development of unmanned
systems, Washington aerospace supply chain
have significant anchor companies in which
to build their space opportunities around.
Through Boeing’s partnership on the United
Launch Alliance, the increasing presence of
Blue Origin and Space X in the commercial
and military space flight market, and the
growing full-service satellite capabilities at
Space Flight Inc., the State is well-positioned
to increase their share of defense space
dollars.
As the shift within the space industry to
greater use of composite materials, robotic
processes
and
advanced
electronics,
companies within Washington state are well
positioned to thrive. For example, Janicki
Industries in Sedro Wooley currently builds
tooling and other parts for NASA space
missions, ElectroImpact builds carbon-fiber
tape-laying robots in Mukilteo, and AeroGo
suppliers air casters to help move rockets.26
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Section 2 - Information and
Communications Technology
Washington Information and Communications Technology Industry Today
Washington state is home to a burgeoning and diverse Information and Communications
Technology (ICT) ecosystem, with the vast majority of ICT companies centralized in the Greater
Seattle Area, represented by King, Kitsap, Pierce, and Snohomish Counties. Over the past 20
years, the ICT industry has seen an explosion of innovation and growth, represented by the
flourishing of startup activity across the State. In fact, with few exceptions, almost every
company that exists in the ICT industry sector today did not exist 20 years ago. This increased
activity is largely due to a strong startup ecosystem in Washington consisting of many
organizations and entities across the State interested in providing support to teams or
individuals to build companies, either through capital, tech incubation services, and/or
business management services.
While the term information and communications technology serve as a catch-all description of
products and services, this industry sector entails multiple subsections to include: business
services, retail, internet services, software development, telecommunication services, and
manufacturing. Within the defense market specifically, the DoD utilizes the ICT sector in the
State by procuring products and services in the areas of encryption, cloud computing, big-data
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and computing services, and navigational,
guidance, and systems operations capabilities
to be inserted into weapons systems.
Approximately 260 companies did business
with the DoD in 2015, accounting for over
$400 million in contracting for ITC products
and services. 27
Cloud computing represents the single
largest growth opportunity for Washington
state companies within the defense market.
The transition to cloud-based solutions and
services advances the DoD’s long-term
objective to reduce ownership, operation and
sustainment of hardware and other
commoditized IT. Over time, this transition
will increase IT operational efficiency,
network security, and agility, as well as
position the DoD to adopt innovative
technology quicker and at lower cost.
However, the Pentagon’s move to the cloud
won’t happen overnight as there remain
concerns over security. Amazon’s cloudcomputing service, Amazon Web Service
(AWS), is currently the market leader in
providing cloud services to the federal
government, providing services to the DoD
and the U.S. Intelligence Community.
Microsoft’s Azure and F5 have also received
contracts from DoD.

At its most basic, encryption is the process of
encoding messages or information so only
authorized parties can read it. Almost all
information utilized or generated by the DoD
must apply some level of encryption. Many
ICT providers in the State, such as Microsoft
and Amazon,
apply
a
more-robust
encryption capability in the infrastructure,
platform, and software products they sell to
the government. than is typically found in
their commercial products. However, as the
line blurs between commercial and defense
encryption
capabilities,
public
policy
disagreements between law enforcement
officials, government agencies, and private
companies will continue to evolve and shape
the market.
As the world becomes more digital, and more
defense products and services are reliant on
computers, the industry responsible for
securing those products and services has also
grown. Washington state companies are well
positioned to play a key role in combating
defense cyber threats, given its abundance of
ICT companies, as well as its connection to
existing
military
installations
and
communities across the state. The DoD has
recognized the importance of the military
working closely with industry experts in the
private sector, as well as deepening
partnership opportunities with State R&D
centers such as the University of
Washington’s iSchool, and the Pacific
Northwest National Laboratory – one of only
ten such national labs in the country – which
works closely with the DoD on defenserelated security projects.
Today’s airplanes, ships and tanks are little
more than flying, sailing, roving computers.
Many Washington companies provide critical
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subsystems, or components, that add muchneeded capabilities to weapons systems used
by the Armed Forces. For example,
navigational technologies, underwater and
air radar systems, as well as components for
GPS, missiles, and various robotics programs
are manufactured in Washington state. In
addition to work for the military, multiple
Washington
companies
also
provide
communications, navigational and data
collection components to unmanned vehicles
used in the commercial world. These
industries are increasingly converging as the
DoD seeks to purchase cutting-edge
technologies.

The DoD, through its High Performance
Computing
Modernization
Program
(HPCMP), increasingly has a need for
supercomputers to accelerate the pace of
development and aid the transition into
strategic application of high performance
computing
(HPC),
networking
and
computational expertise to aid in the
processes, planning, and procuring of tools
needed by the military. Cray Inc., a
Washington supercomputer manufacturer
headquartered in Seattle, has contracts
through the HPCMP with the U.S. Air Force
and Navy for their supercomputing, big data
storage and analytics solutions.

As the ICT industry continues to grow,
training, recruiting and retaining an adequate
workforce will be a challenge.
From
programmers and application software
developers, to systems analysts, systems
administrators and help desk specialists,
many career fields in the ICT industry do not
have enough “home grown” talent
graduating out of in-state colleges and
universities. However, although there is a
general shortage of workers, Washington’s
colleges and universities produce some of the
best talent for top ICT companies in the state.
For example, the University of Washington,
graduates nearly 300 Computer Software
Engineering and Programming majors every
year, the majority of which are placed at ICT
companies in Washington. Many more
workers are recruited from ICT talent-rich
states such as California, Massachusetts and
Virginia. Recognizing the need to expand and
deepen the ICT workforce, the State, in
partnership with in-state universities and
ICT companies, is working to better integrate
skills across the industry with curricula to
improve placement of more in-state
graduates in the future.

Federal Government Investments in
Information and Communications
Technology: Today and into the Future
Similar to the commercial-world, the Internet
of Things (IoT), and the taxonomy of
products and services that encompasses it,
will continue to be in strong demand by the
federal government in the years ahead and
will see heavy increases in future investment
dollars.
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State Share of Information & Communication Technology Spending, FY11-FY18

State
CA
MA
NY
VA
FL
MD
TX
NJ
IL
OH
IA
MO
PA
NH
IN
AZ
AL
GA
DC
WA (#29)

Information &
Communication Technology
14.74%
11.02%
9.31%
7.98%
7.56%
5.89%
4.71%
4.60%
3.39%
2.62%
2.45%
2.28%
2.20%
2.11%
2.10%
2.03%
1.89%
1.65%
1.34%
0.41%
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DoD strategy documents, public comments,
and our discussions with Agency executives
indicate that the greatest opportunities for
growth within the ICT industry reside in the
following disciplines: unmanned systems
and robotics, sensors and human systems
factors, cybersecurity, cloud computing and
applications, artificial intelligence, and
virtual/augmented reality.

weapons, sensors, and decision aids.
Technologies developed under this funding
account will ensure DoD net-centric
capabilities survive adversary cyber-attacks
and will enable new cyber-warfighting
capabilities."30

Unmanned Systems and Robotics
Unmanned Systems and robotics are two of
the DoD's most significant areas of growth.
Software and communication technology
development for unmanned ground, sea, and
air systems is focused within the Military
Services’ numerous lab systems and the
Services' respective cyber development
centers. Particular emphasis over the next
five years will be placed on improvements to
the secure data links between manned
control stations and unmanned systems (for
both control of the system and the
transmission of real-time data). Of the $1.7
billion in the FY2017 defense budget for
unmanned systems development and
procurement, approximately $90 million is
specifically dedicated across the Military
Services for this purpose.28 This trend is
likely to endure into the future as
advancements in unmanned platforms and
technologies continue to accelerate. 29
The development and maturation of
information
and
communications
technologies for Robotics & Intelligent
Systems (RIS) has predominantly resided at
DARPA within their approximately $350
million budget (in FY2016 - 2022 and
beyond). This is of importance, now and into
the future, as "DoD has embraced net-centric
warfare by integrating people, platforms,

Based on the budgetary information detailing
the increased role of unmanned systems and
RIS capabilities, the Department sees an
exponential increase in the use of unmanned
systems and RIS capabilities. Utilizing the
growth curve for these two platforms,
combined with the current budget allocation
for
information
and
communications
technologies, the projected budget for
development of these capabilities into the
2025 timeframe will exceed $600 million
annually. This represents a robust growth
curve for companies focused on providing
information
and
communications
technologies to support unmanned systems
and RIS capabilities.
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Sensors and Human Systems Factors
The development and fielding of intelligent
analysis software for sensors, as well as for
unmanned systems, often referred to as "data
fusion,” was identified in a 2015 Defense
Science Board's report as the greatest need in
the ICT sector.
With the increasing expansion of ground, air,
sea and space-based sensors, the ability to
sort, prioritize and synthesize data from
sensors enables battlefield commanders to
make good decisions in an increasingly
challenging environment. This relates as well
to human systems factors in which
technologies
and
sensors
provide
significantly more data in compressed
timeframes to enhance situational awareness.
In doing so, there is the real risk of
information overload for the operator.

31

The Sensors Directorate of Air Force Research
Lab (Wright Patterson) and Information
Assurance (Cyber) Directorate at Rome, New
York, both have ongoing human systems and
biometric studies with Johns Hopkins
University to study the effects of data
overload, prolonged operator sessions, and
other stimuli on military operators to assess
how vulnerable they are to error and/or
offensive cyber operations during the course

of their shift working in intelligence,
surveillance and reconnaissance missions
(which includes cyber).
During the 2020 period and beyond, the
Department has identified five building
blocks
for
human
systems
factors
development and implementation across the
military services. These five pillars are:
autonomous learning systems, or the
delegation of decisions to machines in
applications that require faster-thanhuman reaction times;
human-machine collaborative decision
making, the exploitation of both human
and machine advantages for better and
faster human decisions;
assisted human operations, or simply
data and gear that help humans
perform better in combat;
advanced manned-unmanned systems
operations, or employing innovative
cooperative
operations
between
manned and unmanned platforms;
and network-enabled, autonomous
weapons hardened to operate in a
future cyber or electronic warfare
environment.32
The Pentagon recognizes that the continued
development, testing and fielding of sensors,
faces key challenges as potential foreign
adversaries also continue to develop these
technologies, often through the exploitation
of commercially available technologies.
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"Our air, land, maritime, space, human,
and cyber sensors must be able to
penetrate denied space, survive to
operate, and provide required levels of
persistence. The challenge is to integrate
these sensors through a robust
information architecture that allows
highly trained multi- and all-source
analysts to rapidly access and analyze
all pertinent data and deliver it quickly
to the war fighter and decision makers."
From a space perspective, the Air Force
and
DoD
are
investing
in
"(d)isaggregation …with the dispersion
of space-based missions, functions or
sensors across multiple systems or
platforms."33
-General William L. Shelton,
Commander Air Force Space Command

Cybersecurity
Across the federal government, cybersecurity
is well-funded, but often disjointed and
complex. This is true as the White House, the
Department of Homeland Security, and the
Department of Defense all compete for
leadership in both policy roles and the
associated funding that accompanies those
roles. Cybersecurity funding throughout the
federal government is for various elements of
cybersecurity
impacting
critical
infrastructure, as well as the networks and
tactical assets of the Intelligence Community
and the military. The FY2017 budget invests
$19 billion in overall federal resources to
support a broad-based cybersecurity strategy
for securing the government, enhancing the
security of critical infrastructure and

important technologies, investing in nextgeneration tools and workforces, and
empowering Americans.34

35

Of these funds, DHS receives $471.1 million
for the National Cybersecurity Protection
System (NCPS) and $274.8 million for the
Continuous Diagnostics and Mitigation
program which provides hardware, software,
and services designed to support activities
that strengthen the operational security of
federal “.gov” networks.36 Across DHS, as
well as the rest of the federal government, it
is highly unlikely that the current trend of
increasing investments in cybersecurity
recedes within the 2025-2035 timeframe.
While DHS focuses solely on defensive
cybersecurity tools, the military is heavily
engaged in both defensive and offensive
tools, tactics and training. The Defense
Department's FY2017 budget includes $6.7
billion for cyber operations in unclassified
spending and an undetermined amount for
classified programs. The Pentagon's cyber
security budget has grown by approximately
11-12% annually since FY2010.
However, according to officials at AFRL
Rome (USAF's Cyber Center of Excellence),
one area in need of industry attention and
growth deals with the development, testing
and implementation of offensive "tools."
Currently, there is a gap in the availability of
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small, agile and skilled boutique sized
companies with cleared personnel to meet
this growing need. Additionally, less than 15
companies in the U.S. have the personnel,
clearance and capabilities to support
offensive cyber operations.37 This includes
those capable of conducting "black hat"
operations as information aggressors to test
sensitive government systems in a dynamic
threat environment.
This represents a
definite growth opportunity now and into
the future.

Cloud Computing and Applications

DoD’s strategy for employing cloud
computing services across the Department.
According to the report, the Department of
Defense plans to spend nearly half a billion
dollars on a project dubbed Mil-Cloud 2.0, a
phase-one IT contract that will be a key
building block for achieving the goal of
greatly enhancing on-premises private cloud
capabilities. According to reports, the
program embraces an Infrastructure as a
Service (IaaS) approach that leverages a
combination of mature commercial-off-theshelf and government-developed technology.
Mil-Cloud 2.0 will also employ an
incremental, three-tier approach.39

In March 2016, the Pentagon's Chief
Information Officer, Terry Halvorsen, told
lawmakers that in five years DoD will nearly
have a complete virtual cloud environment.

“We’ll have private clouds, which are
completely private within segments of
DoD, we’ll have private clouds that are
just DoD – you know, inside it – we’ll
have private clouds that are DoD and
other parts of the federal government
and then we’ll have hybrid public
clouds because of the size of DoD and
the federal government we ought to be
able to move into where we would have
government hybrid clouds hosted in
commercial centers, It would give us the
best combination of mission security
and value.”38
-Terry Halvorsen,
CIO Department of Defense
Later, in August 2016, Halvorsen backed up
those words to Congress by releasing “DoD
Cloud Way Forward,” a report detailing the

The first tier that will be utilized under MilCloud 2.0 keeps traditional data centers. As
reported, “No matter what direction
computing takes within the department,
there are workloads that exist today that
always will require hardware to function.
Modernizing the current hardware inventory
is slowed by budget constraints, but the
mission must continue.”40
The second tier that will be utilized under
Mil-Cloud 2.0 facilitates moving private IT
functions to the cloud while still maintaining
operations on-site. The on-premises private
cloud will house information and data at
higher security classifications five and six,
which encompasses unclassified yet sensitive
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information, and classified national security
information.

Artificial Intelligence and Virtual/
Augmented Reality

"There are certain workloads we've
identified as needing to be 'on our
concrete' from a data ownership and
data management perspective. The best
example of a use case scenario for onpremises private cloud is nuclear
command and control. We're simply not
going to run those capabilities out of an
off-premises
commercial
cloud
environment.”
-John Hale, Defense
Information Systems Agency

Within the federal government investments
and
activity
surrounding
artificial
intelligence and virtual/augmented reality
face two starkly divergent paths. Virtual/
augmented reality has a substantially larger
near-term pathway ahead, while the
Government continuously wrestles with how
it can best utilize artificial intelligence with
appropriate controls & protections.42

The third tier, which would offer the
department the most efficiency and cost
savings, is comprised of off-premises
commercial cloud services that can support
data at security impact levels two through
five. With this type of cloud solution, the
Defense Information Systems Agency (DISA)
will provide what it calls the "secure cloud
computing architecture.” 41
In addition to the procurement of IaaS
services, the DoD will also increase their
purchasing of Software-as-a-Solution (SaaS)
applications that can leverage the cloud's
increased security, agility and scalability. This
is a growth sector for software companies,
many of which are start-up type companies,
and the envisioned interaction with the
DIU(x) outpost in California.

43

The development of artificial intelligence and
options for its utilization are in their nascent
stages throughout the DHS and DoD, with
the exception of DARPA, who has made
significant process on the technology.
In its FY2017 budget request, DARPA has
included $25 million for artificial intelligence
applications development in the Network
Central Enabling Technology program,
within the Tactical Technology Directorate.
These funds will develop “AI technologies
that support transparency by providing
supporting rationale and logic sequences that
establish the basis for and reliability of
outputs."44
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"A new and powerful wave of artificial
intelligence
(AI)
is
sweeping
commercial and military applications
today. Based on recent major advances
in machine learning—research that was
sponsored in part by DARPA—this
generation of AI is fueling fields as
disparate as search, self-driving cars and
financial trading in the commercial
world
and
battle
management,
electronic warfare, cybersecurity and 16
information operations in the national
security realm."45
-Dr. Arati Prabhakar, DARPA Director
Conversely for virtual reality, the near term
exploitation of virtual reality to meet a
myriad of known (and yet to be identified)
requirements has seen an explosion of virtual
reality programs and investments. Each of
the National Security Agencies sees
widespread applications for the use of virtual
reality for live, virtual and constructive
training, as well as for engineering, medical
and design and engineering applications to
evaluate manufacturing processes and new
materials for production.
Virtual reality
technologies from companies such as
Honeywell International (Ground Combat
Vehicle) and BAE Systems (F-35) have been
used to enable the Military Services to
identify deficiencies in vehicle design which
are identifiable before the demonstration and
validation stage of the acquisition process,
and before production, thus saving millions
of dollars in development and production
costs.
Focal points in the Defense
Department’s virtual reality programs are the
Air Force Life Cycle Management Center at
Wright Patterson AFB (OH), and the Army's

Program Executive Office (Simulation,
Training and Instrumentation Command) in
Tampa, FL as the joint-service acquisition
executive for training and simulation.
In the decades to come, although DHS has
yet to include funds beyond initial study
money for virtual reality, DHS officials and
strategy documents indicate that it is only a
matter of time before Federal Emergency
Management Agency personnel are afforded
virtual reality tools for their emergency
response training.
For virtual reality technologies in the
military's training tools inventory, industry
analyst Alix Leboulanger of Frost & Sullivan
Aerospace & Defense has estimated that the
military training and simulation market
worldwide will stay at about $6 billion a year
for the foreseeable future. Annual contracts
in this sector are expected to fall slightly from
$6.74 billion in 2013 to $6.36 billion by 2022.
The United States accounts for about 68% of
the total.46
The DoD is currently investing over $50
million annually in the development and
acquisition of virtual and augmented reality
training devices to conduct "live, virtual and
constructive" training. This doesn't include
virtual reality training tools for use by
equipment maintainers, or the medical field;
both of which utilize virtual reality tools for
proficiency and training, but embed the
funds for those tools into other accounts, thus
these figures are not available.
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to numerous companies that specialize in the
development, production, and servicing of
military-critical IT solutions.

Washington’s Information and
Communications Technology
Industry in the Future
Perhaps no other industry sector in the State
is as well placed to take advantage of an
increasing share of federal dollars in the
years ahead than the Information and
Communications Technology sector. As was
previously mentioned, Washington is home

As mentioned earlier, the Internet of Things
(IoT), and the taxonomy of products and
services that encompasses it, will be in strong
demand by the federal government in the
years ahead and will see heavy increases in
future investment dollars. This trend is
positive for Washington companies as their
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internal R&D is also positioned to meet this
trend. Whether for commercial or military
use, the IoT aims to better connect people,
devices, and systems to add efficiencies in the
collection and processing of information.
In the military world, the IoT incorporates
many different aspects that largely revolve
around either infrastructure requirements or

software
requirements.
Infrastructure
requirements under the IoT are defined as
equipment that enables the exchange of
information between sensors, the cloud and
devices. As home to two of the largest Cloud
providers in the world, with Amazon’s Web
Services and Microsoft’s Azure, the State has
the strongest and most predominant industry
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position with DoD, the Intelligence
Community and Homeland Security in the
provision of secure, cloud-based services and
data management. By the end of the decade,
the intelligence community plans to be fully
operating in the AWS cloud, and according to
DoD Chief Information Officer, Terry
Halvorsen, within the next five years, DoD is
hopeful to be almost completely transferred
to a virtual cloud environment.
Fueled by technologies to collect, store and
process the proliferation of data, the majority
of future military platforms will be flying,
driving, sailing sensors designed to provide
military commanders with up-to-date
intelligence, reconnaissance and surveillance.
According to a 2015 analyst report by Govini,
the sensor market is consolidated and
dominated by a few key players, however no
vendor owns IoT end-to-end. This means that
market actors that embrace teaming
arrangements
with
existing
Prime
manufacturers
can
expect
growth
opportunities as sensor purchasing by DoD
has increased by almost 30% over the past 5
years, a trend that should continue in the
future.
Software requirements, or applications that
facilitate the transmission, storage and
analytics of sensor-collected data, is the other
pillar of IoT requirements by DoD in the
future. The State’s ICT industry sector is
strong in producing apps and software
solutions that allow users more efficient
transmission and manipulation of data.
DoD’s
Enterprise
Software
Initiative,
sponsored by the DoD CIO’s office, has spent
the last ten years establishing agreements
with commercial IT firms to lower the total
cost of ownership for commercial software,
IT hardware, and services. The most well-

known software provider in Washington,
Microsoft, will continue to have a market for
systems-upgrades to their Windows 10
product line. Smaller software vendors also
have an advantage in that they can partner
with Microsoft’s and Amazon’s cloud
platforms to offer DoD software packages,
applications for mobile devices, database
software, and data analytics software.47

Protecting the burgeoning IoT ecosystem
throughout DoD is the various agencies and
commands that specialize in cybersecurity.
Within the various layers of cybersecurity,
both offensive and defensive capabilities, a
strength which Washington-based companies
have demonstrated in providing secure cloud
computing has Washington industry wellpositioned to sustain or grow its market
share in this area. However, in the
development, test and implementation of
offensive cyber “tools,” there remains a gap
in the availability of small, agile and skilled
boutique sized companies with cleared
personnel to meet this growing need.
According to the Air Force Research Lab,
Rome (USAF’s Cyber Center of Excellence)
there are currently less than 15 companies in
the U.S. that have the cleared personnel to
support offensive cyber operations. This
dearth of companies nationally presents itself
as an opportunity to Washington ICT
companies, especially given the number of
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ICT professionals who are members of the
National Guard and Reserves.

important as federal grants and research
dollars in AI will increase in the future.

As previously highlighted, the proliferation
of IT solutions, big-data analytics, computing
power, and storage and processing
capabilities has opened the door for oncefuturistic capabilities such as artificial
intelligence, virtual reality and augmented
reality, to be adopted by the military.
Artificial Intelligence as we know it today
would not have been possible without the
level of investment made by the federal
government over the past three decades.
However,
development
of
AI
and
developments for its utilization are in its
nascent stage.

Virtual and augmented reality have
widespread military applications, specifically
the use of VR for live, virtual and
constructive
training.
Additionally,
investments in VR technologies that allow for
the virtual construction of weapons systems
before manufacturing occurs will be a focus
of the DoD in the years ahead. Opportunities
to partner in R&D with local universities and
the federal government offers the gaming
industry in Washington state a strong
position to increase market position in this
nascent industry.

DARPA has long been the federal entity at
the forefront of developing AI technologies,
having sponsored an autonomous vehicle
project from Carnegie Mellon University that
drove all but 52 of the 2849 miles from
Washington, D.C. to San Diego, CA. Based on
this effort, and similar advances in machine
learning, the next generation of AI is fueling
fields and disparate as search, self-driving
cars and financial trading in the commercial
world and battle management, electronic
warfare, and cybersecurity in the national
security realm. AI also has the ability, by
recognizing emotion and users search history,
to notify Commanders of the mental health
of their unit and can be programmed to
detect PTSD and other mental health
disorders in Veterans returning home from
combat.
The concentration of work on artificial
intelligence in the State has its roots in the
area’s software-development talent, having
established deep partnerships with the
University of Washington and Washington
State University. These relationships are
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Section 3 - Life Sciences and
Global Health
Washington Life Sciences and Global Health Industry Today
Washington is home to some of the most innovative and well-known organizations in the
world, including the Allen Institute for Brain Science, the Fred Hutchinson Cancer Research
Center, Bill and Melinda Gates Foundation, Novo-Nordisk and Path. Although the defense
market is largely thought of as the production of bullets and bombs, the DoD spends millions of
dollars each year on medical research, medical devices, health IT systems and biotechnology
products and services, not to mention the billions of dollars spent each year on the health of
military personnel stationed around the world. In 2015, over 130 life science and global health
companies in the State sold over $30 million worth of goods and services to the DoD. In
addition to sales to the U.S. Air Force and Navy, these companies also contracted with agencies
across the DoD, such as the Defense Logistics Agency (DLA), the Defense Threat Reduction
Agency (DTRA), and the Defense Health Agency (DHA). The State is also home to one of only
ten federal laboratories in the nation, the Pacific Northwest National Laboratory (PNNL) in
Richland, which employs 4,700 scientists, researchers and support staff.
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Medical equipment is one of the largest life
sciences & global health categories purchased
by the DoD. State companies sell a range of
products to DoD, including imaging
equipment to the DLA for use in missile and
bomb maintenance, and water purification
equipment to the Army for use in operations
overseas.
The DoD also spends significant resources in
research and development in the life sciences
and global health industry sector. For
example, the Institute for Systems Biology,
Geneva
Foundation,
and
Healionics
Corporation have all contracted for medical,
biomedical, and other applied research and
development projects in the life sciences with
the DoD. DTRA contracted with ISB for
applied biotechnology research services, and
Healionics was awarded a Small Business
Innovation Research (SBIR) grant from the
DoD in 2014 for research on a new vascular
graft design. The Geneva Foundation,
headquartered in the State, has received more
than $100 million in grants and contracts
from the DoD since fiscal year 2008. 48

regular purchases of
pharmaceuticals by DLA.

chemicals

and

In addition to the services listed above, the
DoD is working with U.S. cities, as well as
countries around the world, to enhance
capabilities needed to detect and track a
range of natural or intentional global disease
outbreaks. Biosurveillance involves using
experts and a range of technologies to
systematically gather, analyze and interpret
data related to disease activity and threats to
human and animal health. Naturally, DoD
has a vested interest in these technologies
and processes for early warning and
detection purposes.
Since 2007, DTRA, the DHS and other federal
agencies have worked with the city of Seattle
on biosurveillance exercises. From 2007 to
2010, the Interagency Biological Restoration
Demonstration (IBRD) took place in Seattle,
prompted by the anthrax attacks that killed
five people in the U.S. in 2001. The IBRD
exercise was conducted in partnership with
the Seattle King County Urban Area Security
Initiative and Joint Base Lewis-McChord, and
has resulted in the region having a
consequence
management
plan
that
addresses catastrophic biological incidents.
Lessons learned from that exercise are still
being evaluated today and technologies and
processes first developed from the IBRD
exercise still serve as the blueprint for
products and services that are procured by
the federal government.

49

The DoD also contracts with numerous State
companies for automated data processing
software and equipment used in life sciences
applications. These sales are in addition to

The DoD's current and future life sciences
investments focus on healthcare and
treatment of service members, R&D into
future treatments and technologies and
human systems to ensure the survivability of
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soldiers, sailors, airmen and marines. All
three of these areas have a great deal of
potential for Washington state companies.

Federal Government Investments in
Life Sciences and Global Health: Today
and into the Future
The Departments of Defense and Homeland
Security are among the leading Agencies to
fund
the
development
of
medical
technologies that have both tactical
applications in the battlefield and are used
for emergency response domestically.
Additionally, DoD's Army Medical Research
& Development Command (USAMRMC) is a
leading edge center for the development of
technologies and services for the well-being
of military service-members and their
families. USAMRMC also serves as the
chemical and biological defense research
professionals for the DTRA. DTRA contracts
equipment to protect the military and general
population from the threats of exposure to
chemical, biological, radiological and nuclear
incidents. This includes the response to
events such as the outbreak of the Ebola virus
in Africa during 2014-15.
It's important to note the Pentagon's Defense
Health Program is the largest single program
account in the defense budget (including
total spending on services, infrastructure,
personnel and developmental costs). DHA's
medical annual budget for "research &
development" is in excess of $1 billion, and
it's "operations & maintenance" funding is
$32.2 billion. DHA’s "procurement" funding
is $373 million, and DHA obligates over $31.6
billion for the delivery of health services
through the Military Health System (MHS).
According to the FY2017 DHA budget

documents, within the $373 million for
procurement funding, the most significant
medical equipment investments will be in the
radiographic, surgical, and information
systems functional areas. Procurement
investments for information systems will
cover
software
license
acquisitions,
infrastructure, and hardware replacement
such as End User Devices, Local Area
Network (LAN) upgrades, and servers
supporting
Military
Health
System
Information
Management/Information
Technology. Although the FY2017 budget
merely offers a near-term snapshot of DoD’s
priorities in the life sciences industry, with
ongoing military operations occurring
throughout the middle east and northern
Africa, it is hard to imagine these funding
accounts diminishing through the timeframe
of our study.
In 2013, in an effort to centralize medical
operations being conducted by each of the
Military Services, the Pentagon created DHA
to "achieve greater integration of our direct
and purchased health care delivery systems
so that we accomplish the Department's
Quadruple Aim: achieve medical readiness,
improve the health of our people, enhance
the experience of care, and lower our
healthcare costs."50
In testimony before Congress in March 2017,
Vice Admiral (VADM) Raquel Bono, the
Director of DHA, listed DHA's priorities in
Life Sciences and Global Health. Those
priorities include:
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“Specific research programs that support
efforts in combat casualty care,
traumatic brain injury, psychological
health, extremity injuries, burns, vision,
hearing and other medical challenges
that are of particular concern and
interest to the military community.
Additionally, DHA’s readiness mission
extends to the long-term investments we
make in the area of global health.
Following last year’s response to the
Ebola crisis in West Africa, the MHS is
again responding to another infectious
disease outbreak, the Zika virus, in
South and Central America.
Our
formidable capabilities in surveillance,
prevention, detection, and treatment of
novel diseases are again providing the
country
and
the
world
with
indispensable support to combat this
threat. We are also ensuring that
TRICARE’s
mental
health
and
substance use disorder benefit meets
current standards of care and like our
preventive services benefits, align with
the Affordable Care Act, Mental Health
Parity Act and other federal health
legislation.”
-VADM Raquel Bono,
Director Defense Health Agency
For the out years (2025 and beyond), DHA is
currently identifying, evaluating, and
piloting transformational and disruptive
health information technologies that have the
potential to provide tangible benefit to the
MHS enterprise, while concurrently reducing
healthcare costs, and optimizing existing staff
and infrastructure. DHA's Health Innovation

Technology strategy has been established to
focus on four key health IT sectors: Cognitive
Analytics, Mobile Wars, Cloud Computing,
and Digital Engagement.
Cognitive Analytics combines human
insights and intuition with machine numbercrunching and visualization. Its aim is to
assist medical professionals in their
evaluations of healthcare trends, such as
integrating clinical data to direct patient
experiences, leverages cross-cutting data sets
to improve soldier care and outcomes, and
grows MHS enterprise intelligence to
measure
and
improve
patient
and
organizational health. While confusingly
titled, Mobile Wars investments aim to
reshape DHA’s operations, businesses and
marketplaces, allowing DHA more flexibility
to deliver information and services to where
decisions are made and transactions occur.
Although still centralized through DHA
headquarters, Mobile Wars allows for better
tracking and flow of patients or equipment
moving from point A to point B.
As discussed in Section 2 of this report,
Cloud Computing investments seek to create
an enterprise-wide digital backbone to
integrate disparate MHS hospitals, DHA
research centers, and other outside partners.
Cloud computing within the healthcare space
shows many benefits, namely: increased
capacity and security to store medical records
on-line, the ability through “scalability” to
manage ever-growing patient data, and
greater
mobility,
allowing
medical
professionals to track patient data remotely.
These benefits, individually and as a group,
create another benefit: cost reductions. By
utilizing cloud computing technologies,
medical professionals, patients, and DHA
organizations experience cost savings.
The last key health IT focus is Digital
Engagement. Through digital engagement,
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DHA seeks to engineer social platforms that
allow the military patient community to
provide “in-time” feedback on the healthcare
they are receiving. While these investments
are intended and funded for DHA use, the
Department of Veterans Affairs also has a
growing need to more readily provide
medical information and assistance to the
more tech-savvy generation of veterans who
fought in Iraq and Afghanistan. The VA will
also increasingly be called upon to provide
opportunities for “in-time” patient feedback.
Through the end of the 2020s, medical
research & development efforts led by
USAMRMC will be focused into seven
functional and budgetary research elements:
medical infectious diseases,
combat casualty care,
militaryoperationalmedicine (including
behavioral sciences),clinical &
rehabilitative medicine, medical
chemical & biological defense,

medical simulation and information
sciences,
and blast injury research (including
Traumatic Brain Injury).
DHA's strategic plan programmatic and
budgetary documents note that the
information technology budget should see a
significant ramp-up in FY2018 through
implementation of the Electronic Health
Record in 2022, while medical research &
development will remain constant at current
levels with an annual adjustment for
inflation. The exceptions to this budgeting
strategy will be increasing funds for Combat
Casualty Care and Military Operational
Medicine due to the long-term impacts of
injuries
from
overseas
contingency
operations in Iraq and Afghanistan. Further,
the Medical Chemical & Biological Defense
arm of USAMRMC will continue to have
evolving requirements given the world-wide

State Share of Health & Life Sciences Spending, FY11 - FY16
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State

Health & Life Sciences

PA
CA
GA
MD
TN
NC
MI
NY
FL
MA
WA
IL
TX
NJ
DC
VA
DE
AZ
OH
CO

24.18%
22.47%
11.34%
9.30%
6.71%
6.33%
2.49%
2.32%
2.01%
1.77%
1.12%
0.99%
0.94%
0.85%
0.83%
0.77%
0.74%
0.63%
0.55%
0.51%

deployment of military personnel and their
families, exposing them to future, unknown
biological threats. In urgent requirements,
their funding stream will be augmented by
DTRA to provide adequate funding for triage
and emergency responses.

Washington’s Life Science and Global
Health Industry in the Future
The State’s life science and global health
industry has established an impressive
collection of global health and life science
companies. From organizations like the Fred
Hutchinson Cancer Research Center and the
Center for Infectious Disease Research, to IT
companies such as Microsoft and Amazon,
State companies are competitive in every
sector of the industry. Further, the State is
home to a great talent base in the life sciences

and global health sector that embraces and is
surrounded by an ethos of innovation.
However, while Washington companies are
at the forefront of research and development
in many of the life science and global health
fields, the transition from R&D to production
is rarely done within the State. Further,
compared to other states with broad life
science and global health industries,
Washington companies do not take
advantage of research grants with the DoD,
eschewing those grants for more familiar
opportunities through the Department of
Health and Human Services and the National
Institute of Health.
One area in the life science and global health
industry in which Washington companies are
active is in the burgeoning health IT market.
For years, the Departments of Defense and
Veterans Affairs have spent billions of dollars
to build an Electronic Health Record systems
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to better capture and transfer servicemembers, veterans and their family’s medical
records. Madigan Army Hospital at Joint
Base Lewis-McCord, and four other
Enhanced Multi-Service markets across the
U.S. will be the initial test sites for proof of
concept before full adoption across the DoD.
Madigan, as the lead location of the EHR roll
out, will be a pivotal incubator for
developing and evaluating information
technologies and their implications across the
Military Health System to validate quality
and to provide consistent cost controls. The
proximity of the test site at Madigan to the
ICT community in Washington allows
companies in the state a chance to interact
with their government customer, and to
continually provide innovation in health IT
to DHA.
Surprisingly, given the millions of servicemembers and their families that receive care
in the Military Health System, and the
billions of dollars that are expended by the
federal government each year in care,
equipment
and
medical
research,
partnerships with the private sector are still
very sporadic, especially in the State. The
same underlying qualities that lead to
significant grant funding and R&D dollars in
the commercial world, the combination of bio
and pharma companies, companies that can
distribute care through the manufacturing of
medical devises, and partnerships with
quality research institutions across the State,
are equally important in receiving grant and
R&D funding from DoD. Companies in the
life science and global health field should see
more opportunities to receive federal grants
and R&D money through the DoD in the
years ahead as they face increasing pressures
to respond to viruses such as Ebola and Zika.
Due to the military’s global infrastructure

and relationships, they are uniquely able to
respond quickly to transnational outbreaks.
As such, it is likely that funding in these
categories will remain healthy in the future.
Other areas in which the DoD will increase
investments in the years ahead are research
programs that support efforts in combat
casualty care, traumatic brain injury (TBI),
psychological health, extremity injuries,
burns, vision, hearing and other medical
challenges that are more prevalent in the
military
community.
Regarding
TBI,
entrepreneurs from the University of
Washington created, Vicis, a start-up that
developed a helmet which provides more
protection against skull fractures, TBI, and
concussions
than
traditional
football
51
helmets. Vicis’ helmet, being worn by the
UW football team this season, has
applications for the military as the dangers
faced by service-members have similar
physical characteristics to football and other
full-contact sports.

Perhaps the most nascent yet burgeoning
sector within the life sciences and global
health sector is the focus on research that can
enhance soldier capabilities, bolster their
immune systems from diseases borne
overseas, and discover neurological patterns
that lead to some of the mental health
conditions suffered by service-members
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when they arrive home. For example, Army
researchers in the ARO Life Sciences Division
support research efforts to advance the Army
and Nation's knowledge and understanding
of the fundamental properties, principles,
and processes governing DNA, RNA,
proteins, organelles, prokaryotes, and
eukaryotes, as well as multi-species
communities, biofilms, individual humans,
and groups of humans.52
The Office of Naval Research (ONR) Human
Performance
Training
and
Education
(HPT&E) seeks to develop, evaluate, and
deliver scientifically proven methodologies
and technologies that enable the cognitive
and physical superiority of Sailors and
Marines. The Navy HPT&E program focuses
on two key areas of development: one
improving understanding and development
of science and technology capabilities that are
focused on accelerating the learning of
decision making skills; and two, improving
our understanding and development of
science and technology capabilities to
enhance psychological, physical, and social
resilience.53

fiction, or the creation of a Marvel comic
book, the DoD is looking for solutions that
will allow soldiers to lift more, run faster, and
otherwise enhance their natural senses. For
example, through the Tactical Assault Light
Operator Suit (TALOS) program the military
is investing in a suit that provides soldiers
with enhanced mobility and protection. At its
nascent
stage
of
development
and
prototyping, Washington state companies
have the skill sets to collaborate to address
this military requirement. Also, given the
great prosthetics partnerships between
industry and the Madigan Army Medical
Center, the ability to interact with the
government customer regularly gives
Washington companies a leg up on most
other states. Especially for the “Iron Man”
technology requirements, there has yet to be
a ceiling imposed on what can be done.
Therefore, an opening is available for any
Washington company to create and innovate
versus following a traditional acquisition
path with DoD. This openness and
preference for new technology innovation
places the State on a short list of states that
have the diversified capabilities to actually
develop a robotic exoskeleton suit.
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In conjunction with research looking to
bolster human’s natural abilities, the DoD is
also investing more in robotic suits that can
augment human abilities. No longer science

-Page 46 -

Section 4 - Maritime
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Washington Maritime Industry Today
Washington state’s geographic location and proximity to numerous waterways and the Pacific
Ocean has contributed to a rich maritime industry; producing boats, ships and support
equipment for both military and commercial customers. Additionally, the maritime industry in
the State specializes in marine design and architecture, after-market products and services, and
support services to major U.S. Navy ship maintenance efforts. The State’s ship and boat
building sector employed 4,880 workers in 2014. From 2005 to 2014, this component of the
maritime sector decreased in total employment, experiencing a drop at the onset of the Great
Recession. In terms of wages paid, ship and boat building companies paid $278.6 million to
their employees, an average of $57,050 per worker. In 2014, ship and boat building companies in
the State received business revenues totaling $1.3 billion. 56
The State is home to multiple Navy bases including Naval Station Everett and Naval Base
Kitsap, which includes Naval Station Bangor Naval Station Bremerton, the Naval Undersea
Warfare Center at Keyport, and the Puget Sound Naval Shipyard and Intermediate Maintenance
Facility. These installations collectively homeport up to three Aircraft Carriers, up to three
Guided Missile Destroyers and 13 submarines. Seattle is also home to the United States Coast
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Guard (USCG) 13th District, where 21 ships,
including the nation’s polar icebreaking fleet,
are homeported. In addition, there are over
150 smaller, standard boats in service within
the Navy and USCG in the Puget Sound.
As discussed in detail within the 2012 report,
“Retaining and Expanding Military Missions;
Increasing
Defense
Spending
and
Investment”, the State’s military installations
will be directly impacted by a renewed focus,
or “re-balance” toward the countries in the
Pacific and South Asia. At the time of
publication, the National Military Strategy
reiterated the focus on this region: “The
Nation’s strategic priorities and interests will
increasingly emanate from the Asia-Pacific
region.” As well, the January 2012 strategic
military guidance stated: “U.S. economic and
security interests are inextricably linked to
developments in the arc extending from the
Western Pacific and East Asia into the Indian
Ocean region and South Asia, creating a mix
of evolving challenges and opportunities.
Accordingly, while the U.S. military will
continue to contribute to security globally, we
will of necessity rebalance toward the AsiaPacific region.”57
In addition, the 2013 National Strategy for
the Arctic Region, which “is intended to
position the U.S. to respond effectively to
challenges and emerging opportunities
arising from significant increases in Arctic
activity due to the diminishment of sea ice
and the emergence of a new Arctic
environment,” sets the stage for future
investment in the State’s Navy and USCG
capabilities.
Therefore, the combination of the DoD
“Rebalance to the Pacific” and the emerging
Arctic Strategy stands to increase military
assets
and
the
ship
maintenance
opportunities in the State, as well as increase

supplier opportunities for vendors in the
maritime industry.
The federal government is the primary
purchaser of ship and boat building and
repair products, with sales for defense
purposes representing a large portion of sales
made by ship and boat builders. Over 2,000
companies in the State are part of the
maritime industry, with over 130 of them
contracting with the DoD or the USCG.
Roughly half of all contracting activity to
companies in the State are with the Navy,
another quarter of which are with the USCG.
The Defense Logistics Agency and the U.S.
Transportation Command also contract with
companies in the State.

58

Boat builders in the State, including
Armstrong Marine, Dakota Creek Industries,
Kvichak Marine Industries (a wholly-owned
subsidiary of Vigor Industrial), Nichols
Brothers Boat Builders, and SAFE Boats
International primarily produce small,
aluminum hulled, boats for harbor
operations and security as well as vessels for
coastal shipping. These companies sell to the
DoD and USCG as well as police forces
around the world. In addition to sales to the
U.S, government, shipbuilders and suppliers
in the State also export internationally. For
example, Armstrong, Kvichak and SAFE
Boats, sell police and military boats to
countries in the Asia-Pacific, Central and
South America, and Europe. FOSS Maritime
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also
offers
shipbuilding,
construction
support, and port support services
internationally.
Vigor Industrial is a Portland-headquartered
shipbuilding, repair and fabrication company
with a significant presence in Seattle after
they bought Kvichak Marine and Todd
Pacific Shipyards. With 2,500 workers across
12 locations, Vigor is the leading provider of
shipbuilding, ship repair and complex
fabrication in the Pacific Northwest and
Alaska.
Between
their
Oregon
and
Washington yards, Vigor has received over
$100 million in contracts from the DoD.
Along with the maintenance work on Navy
ships both at the company’s facilities in
Seattle and Portland, and those under repair
at the Puget Sound Naval Shipyard and
Intermediate
Maintenance
Facility
in
Bremerton, the company has considerable
non-military
work,
including
ferry
construction and cruise ship maintenance. In
addition, Vigor holds the maintenance
contract for the USCG’s Polar and Arctic

icebreaking fleet. Vigor operates the only
privately leased Navy dry dock in the region,
the Resolute, and recently acquired the
Vigorous, one of the largest floatable dry dock
capabilities in the U.S., allowing the company
to compete for additional Navy, USCG and
other large-class ships into the future.
In 2015, seventeen other companies in the
State received subcontracting contracts with
the Navy and USCG. These contracts
procured goods and services that ranged
from diesel repair and boat specialty coating,
to electronic and navigational components.
U.S. Transportation Command also contracts
with Totem Ocean Trailer Express Inc, to
provide deep sea freight services, and has
served as the ship operators for Military
Sealift Command vessels.
The State also benefits from a rich education
and training culture around the Maritime
industry that is recognized beyond the State’s
borders. The University of Washington
received over $10 million in 2015 for various

State Share of Shipbuilding Spending, FY11 - FY16

-Page 49 -

State
VA
CT
MS
ME
CA
AL
DC
MD
LA
WA
FL
HI
OH
OR
PA
SC
NY
WI
GA
MA

Shipbuilding
20.84%
20.69%
15.20%
8.66%
8.22%
5.87%
4.77%
4.73%
2.61%
1.75%
1.30%
0.89%
0.87%
0.70%
0.67%
0.49%
0.37%
0.20%
0.19%
0.18%

ship defense system research at the Applied
Physics Lab (APL). Additionally, APL
scientists and technicians are developing
oceanographic data collection and data
processing systems for DoD and the National
Science Foundation, are studying advances in
unmanned underwater vehicle technologies
and usages, and manage the U.S. Navy
research vessel for the U.S. Academic
Research Fleet.
Beyond the work done at the APL, the State’s
Universities and Community Colleges also
serve as a key differentiator when compared
to other states. The University of Washington
offers coursework through their School of
Marine and Environmental Affairs and
School of Aquatic & Fishery Sciences. There
is also Seattle Central Community College’s
Seattle Maritime Academy, the Maritime
Institute of Technology and Graduate
Studies/Pacific Maritime Institute. The
Northwest Center of Excellence for Marine
Manufacturing and Technology and the
Materials Science Technology program at

Edmonds
Community
College
offer
certificate and degree programs, ensuring
that the State’s maritime industry remains
strong and rich in know-how and in-demand
trade skills.

Federal Government Investments in
Maritime: Today and Future
The future of our Navy and USCG operations
will continue to be centered around the
largest ships in the fleet. However, the size
and readiness of the active fleet is historically
low due to a cascade of issues resulting from
a restrictive budget environment and higherthan-expected operations tempo over the
past several years. As a result, intermediate
maintenance and shipbuilding have been
delayed, causing ballooning maintenance
requirements and a reduction of ships in
service.
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The Navy has begun implementing its
Optimized Fleet Response Plan (O-FRP) to
remedy the surface fleet readiness disparity
within current budgetary constraints.
However, the immense costs of maintaining
the current fleet and building new vessels to
satisfy the Navy’s ship requirement, as well
as funding the USCG’s modernization
program,
has
created
an
emerging
opportunity for less-expensive, more-nimble
capabilities to augment current missions.
Increasingly,
situational
awareness
particularly with regard to Command,
Control,
Communications,
Computers,
Intelligence,
Surveillance
and
Reconnaissance (C4ISR) will be performed
remotely, if not autonomously, rather than
placing military personnel in harm’s way.
Technologies that can be used in a maritime
environment to provide access to areas that
are prohibitively expensive, time consuming,
or too hazardous to reach with manned
platforms, surface or subsurface, will be
advanced in the coming years.
In addition, smaller, faster and more capable
surface vessels, both manned and unmanned,
are expected to play a larger role as small
units of expeditionary forces are deployed
around the world.

Maritime Construction and
Ship Maintenance
Despite a requirement of 308 ships, the Navy
fleet is currently made up of just 273 ships,
which reflects a steady reduction in
capability since 1989 (570 ships), and is the
smallest in number since 1916 (245 ships).
With plans to send approximately 60% of its
ships and aircraft to the Asia-Pacific region
by 2020, the Navy needs to add roughly 30
ships, including an additional aircraft carrier
and several amphibious vessels, in order to

maintain a consistent presence in other
regions around the world.
According to the Navy’s most recent report
to Congress on the “Long-Range Plan for the
Construction of Naval Vessels,” it projects the
construction of seven or eight surface ships
through 2021 to reach the 308 ship fleet.
From 2022-2030 the Navy shipbuilding
program would need to increase to an
average of 10 new ships annually through
2030, and beyond that time the program
would need to increase further to counteract
expected decommissioning.
The Navy is currently building the first of
eleven (11) $13 billion Ford-class Air Craft
Carriers59 , Freedom- and Independence-class
Littoral Combat Ships, Arleigh-Burke- and
Zumwalt-class Destroyers, Virginia-class
submarines
and
an
America-class
Amphibious
Assault
Ship,
while
contemplating how they will fund the
current shipbuilding program as well as
twelve (12) $5 billion Columbia-class Ballistic
Missile Submarines.60
The Navy has historically managed
maintenance costs by retiring old, costintensive platforms. However, pressure to
maintain the force size and coupled with no
new ship classes projected in the current
shipbuilding plan, will likely preclude such
relief in the next 10 to 15 years and certainly
not in the five-year Future Years Defense Plan
time frame. This was confirmed by a Rand
Study conducted in 2015 for the Deputy
Chief of Naval Operations which found that,
"At the rate seen, maintenance would either
become a larger component of the O&M
budget or come at the expense of new
construction or modernization or require
deferral."61
Similarly, the USCG’s cutter fleet is currently
equally challenged with only 60 of the
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required 90 ships in active service, including
5 high-endurance cutters, 29 mediumendurance cutters, and 26 110-foot patrol
boats, with those ships ranging between 60
and 25 years in service. Under the Integrated
Deepwater Systems program, the USCG
plans on replacing its older ships with 8
National Security Cutters, 58 Fast Response
Cutters, and 25 Offshore Patrol Cutters. The
program is estimated to cost $24 billion over
a 25-year period but will likely exceed that
amount if all of the ships are built.

62

In addition, the growing need for Arctic
icebreaking capability has produced a need
of at least $1 billion to build a new medium
icebreaker similar to the USCGC Healy and/
or the recapitalization of the heavy
icebreaker, USCGC Polar Sea.
Given the enormous cost of building and
maintaining the largest ships in the fleet, the
Navy and USCG are becoming increasingly
reliant on smaller boats that can operate in
both deep water and riverine environments,
such as the USCG’s Response Boat Medium
(RBM) and the Navy’s Mk VI Patrol Boat,
Coastal Command Boat and the family of
Force Protection boats.
In the near term, Navy budget projections
underscore
an
underfunded
ship
maintenance
account
with
increases
remaining slightly ahead of inflation.
However, those increases do not account for

a continued high rate of deployment, ship
operations and thus increased maintenance
requirements.
In May 2016, the Government Accountability
Office (GAO) released a report that ship
maintenance had not kept pace with Navy
requirements, threatening fleet readiness.
This issue will be exacerbated by the Navy’s
requirement to add more ships to the fleet,
and the re-balance to the Pacific will impact
the abilities of West Coast facilities such as
the Puget Sound Naval Shipyard &
Intermediate Maintenance Facility is (PSNS
& IMF) – one of only four Navy operated
shipyards – to properly maintain the fleet in
coming years.
In order to counter this threat to readiness,
the United States Navy Fleet Forces
Command developed the Optimized Fleet
Response Plan (O-FRP) which is designed to
allow ship maintenance to catch up on the
backlog by reducing time at sea and
increasing time at homeport from 49 percent
to 68 percent over the 36-month period. This
tradeoff of "steaming hours" as an offset for
ship maintenance repair & overhaul means
an anticipated increase in workload for the
Navy's
shipyards
and
contractor
maintenance support cadre through 2025.
The Navy also proposed that manning at
regional maintenance centers, and public
shipyard personnel grow to 33,500 in FY2017,
to decrease ship maintenance backlogs.
In the long term, the Navy will also be
required to implement Condition-Based
Maintenance (CBM), which will require an
investment in off-ship data services, data
analysis, and cost-avoiding maintenance
recommendations. Despite the efforts of the
O-FRP
and
CBM
measures,
Navy
maintenance requirements will not subside
into the future, particularly as the Arleigh-
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Burke-class
Destroyers
decommissioning.

approach

The USCG's surface ship maintenance
program, similarly forecasts flat funding in
the near term, yet a key emphasis in the
ship's maintenance account is to address
maintenance issues with the USCG's
icebreakers which will "require long periods
of extensive in-port maintenance to ensure
their ability to perform in the harshest polar
environments, further exacerbating the
limitations of capacity and availability."63
Therefore, as the USCG introduces its new
fleet of National Security Cutters, Fast
Response Cutters and Offshore Patrol
Cutters, it is expected that a large portion of
the maintenance budget will be utilized on
the icebreaking fleet. For the period beyond
2025, maintenance budgets will have to be
increased to account for the initial “refresh”
of the new fleet.
It is expected that growing personnel costs in
government shipyards will outpace private
contract values over the next 30 years.
Therefore, maintenance operations will rely
more heavily on private contractors into the
future.

Arctic Mission
Record low extents of Arctic sea ice over the
past several years have scientists projecting
ice-free seasons in the Arctic within decades,
which has led to increased human activities,
and has heightened interest in, and concerns
about, the region’s future. In response, eight
Arctic states, including Canada, the Kingdom
of Denmark (including Greenland and the
Faroe Islands), Finland, Iceland, Norway,
Russia, Sweden and the United States
established the Arctic Council in 1996, of
which the U.S. is currently serving a two-year
chairmanship.
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While there is significant international
cooperation on Arctic issues, military security
was explicitly left out of the Council’s
mandate. In fact, five Arctic coastal states,
including the United States, Canada, Russia,
Norway, and Denmark have made or are in
the process of preparing submissions to the
Commission on the Limits of the Continental
Shelf regarding the outer limits of their
extended sovereign borders. The Russian
submission
includes
the
underwater
Lomonosov Ridge, a feature that spans a
considerable distance across the Arctic
Ocean. In addition, some of the Arctic coastal
states, particularly Russia, have announced
an intention or taken actions to enhance their
military presences in the high north.
Therefore, U.S. military forces, particularly
the Navy and USCG, have begun to pay
more attention to the region in their planning
and operations.
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As such, the Arctic is increasingly being
viewed as an emerging national security
issue by the United States, leading President
Obama to issue the 2013 National Strategy
for the Arctic Region, which implements
President Bush’s 2009 National Security
Presidential Directive, establishing three
goals: Protect U.S. national and homeland
security interests; Promote responsible
environmental stewardship, and; Foster
international cooperation.
The diminishment of Arctic ice could also
lead to more oil, gas and mineral exploration,
tourism and increased commercial shipping
on two trans-Arctic sea routes; the Northern

Sea Route and the Northwest Passage. Each
of these brings an increased risk of pollution
impacting fish stocks, endangered species
and indigenous people.
As the most trade-dependent state in the
country, home to the vast majority of the
North Pacific fishing fleet, and a robust ship
maintenance industry this translates in access
to fisheries, protection of the environment,
safe and environmentally sound access to
natural resources of the region, competition
for international trade, and supporting the
DoD and Department of Homeland Security
to meet their mission to protect national and
homeland security interests.

66
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In the coming years, more ships are expected
to arrive within and/or transit past the State.
Therefore, industry will specifically be called
upon to provide increased ship support and
maintenance, and the equipping and testing
of systems which support Navy and USCG
vessels in the Arctic. As the Washington
Military Alliance notes, “Washington State is
well positioned to meet this important
mission, with six active duty military
installations and a major homeland security
installation.”67

”Increasing maritime and economic
activity will continue to heighten
demand on extremely limited Coast
Guard resources in a region with
minimal shore-based infrastructure. The
national icebreaking fleet currently
includes only one operational Heavy
Icebreaker—the USCGC Polar Star. The
Coast Guard also operates a Medium
Icebreaker, the USCGC Healy, which is
best suited for scientific missions to the
Arctic in the summer months, but is not
designed for heavy icebreaking. Our
Nation faces significant risks due to the
lack of capacity of our icebreaking fleet.
The Coast Guard may be called to
respond to a maritime emergency
involving a cruise ship, merchant ship,
or other vessel, and we may not be able
to come to our own aid should our
Heavy
Icebreaker
experience
difficulties.”68
-Strategic Plan for USCG
Furthermore, development of autonomous
systems and technologies that can be used in

the Arctic environment to provide access in
areas that are prohibitively expensive, time
consuming, or too hazardous to reach with
manned platforms, surface or subsurface,
will be advanced in the coming years.

Unmanned Systems & Robotics
Autonomous Undersea Vehicles (AUV) are a
key component of the Navy’s effort to
improve and expand undersea superiority.
Reflective
of
the
Navy's
growing
commitment to AUVs, the Department
created the new Deputy Assistant Secretary
of the Navy for Unmanned Systems, who is
developing
an
"Unmanned
Systems
Roadmap" which lays out plans for using
AUVs to maintain U.S. naval dominance.
While the Navy is not yet prepared to replace
its manned submarine fleet with AUVs, they
are preparing to utilize autonomous
technologies to perform a number of tasks.
According to a recent Navy report to
Congress, “UAVs will be able to operate
independently from or in cooperation with
manned vehicles, conduction tasks in
support of maritime missions such as
Intelligence,
Surveillance,
and
Reconnaissance (ISR), Seabed Warfare and
Deception. This expansion of undersea
superiority will also rely upon fixed undersea
sensors and systems, which provide similar
benefits in specific geographic locations.”69
AUV force structure requirements have not
been set however, in February 2016 Secretary
of Defense Carter noted that the Navy alone
will spend over $600 million in unmanned
underwater systems over the course of the
next five years.70 Additionally, when asked
how many AUVs the Navy ultimately hoped
to buy, a senior Naval Research Laboratory
official said, "you can look at the history of
unmanned air vehicles and take a guess."
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The Navy is currently focusing on three
broad classes of AUVs, including selfpropelled, environmentally-powered, and
other systems.

wave and solar energy to power and forward
motion. Each of these AUVs have endurance
measured in months.
Finally, other deployable undersea sensor
and communication systems, will include
Unattended Detection Systems, or sensors
placed at or near the seabed that detect
acoustic and non-acoustic data to provide
undersea situational awareness. It is also
envisioned that technology advancements
will allow for energy replenishment, data
management
and
communications
infrastructure for undersea vehicles and
sensors.
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Self-Propelled AUVs will have a tremendous
range in size, from the Extremely Large AUV,
which is classified with a diameter larger
than 84 inches to the man-portable Small
AUV, which will measure between 3 and 10
inches in diameter. The Large AUVs and
Medium AUVs are envisioned to be
deployed from submarine payload or
torpedo tubes, while the Extremely Large
AUVs will be shore or ship launched. The
Small AUVs will be launched from a variety
of platforms, including larger AUVs.
Environmentally-Powered AUVs will include
Buoyancy Gliders like the University of
Washington Applied Physics Laboratory’s
“Seaglider”, which are small- to mediumsized AUVs that convert changes of
buoyancy to power and forward motion. As
well the Navy envisions the use of Wave
Gliders, which have a surf-board-like float
attached to a submerged glider that converts

Over the next five years, the Navy will focus
on increasing the insertion of small- and
medium-sized AUVs into the service. The
lessons learned from deploying smaller
vehicles will lead to the insertion of larger
AUVs, such as the Large Displacement
Unmanned Undersea Vehicle (LDUUV)
which is currently under development to
help offset an expected 25% decrease in the
fast-attack submarine force structure over the
next 15 years.
In the longer-term, AUVs are a nascent
capability, therefore it is unknown how
rapidly the proliferation of such systems will
be into the Navy. However, adoption of these
systems is likely to be exacerbated by the
expected submarine gap, requiring an
augmented force of AUVs from all classes.72
For example, the LDUUV, which is being
designed to provide ISR, anti-submarine
tools, and more capabilities added through
an incremental approach, is expected to total
12 vehicles by 2025.
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Section 5 - Clean Technology
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Washington Clean Technology Industry Today
Washington state’s Clean Tech industry employs nearly 90,000 workers and is backed by more
than a billion dollars in venture capital. These companies are supported by world-class research
institutions including the Pacific Northwest National Laboratory, University of Washington, and
Washington State University. Clean Tech spans many industrial sectors and represents a wide
range of manufacturing processes, services and products. This industry is supported by
multiple associations such as the Washington Clean Technology Alliance, Washington
Technology Industry Association and Northwest Energy Efficiency Council.
The State has a big stake in the future of renewable and clean energy. The State’s legislature
mandated that 15% of Washington’s electricity come from new energy sources, including wind,
tidal, biomass, biofuel and solar. This has led to significant private sector investment in next
generation technologies in the Clean Tech Sector.74
According to the Washington Clean Technology Alliance, clean technology, or clean tech, is a
broad term within the State that spans products and services in the energy, environmental and
sustainability industries. It includes renewable energy, energy storage, smart grid, energy
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efficiency, sustainable design, and waste
reduction. Cleantech also includes the
extended ecosystem of these technologies.
They include financing models, business
services, supply chain management, shipping
and
logistics,
source
materials,
75
manufacturing and more.

To attract investment and innovation, the
State offers clean technology companies a
range of incentives, including business and
occupation tax reductions, tax deferrals and
credits. The State’s Department of Commerce
is leading this charge by exploring new ideas
at all levels:

Companies in the State are spending
considerable resources to develop nextgeneration battery technology, biofuel
technology and wave power technologies. In
2015, Washington companies exported just
under $6 million in battery technology.
Oscilla Power, based in Seattle, has also
received contracts from the Department of
Energy to develop utility-scale coastal energy
solutions. Inland Technologies, Inc. (located
in Tacoma, WA) manufactures pollutionpreventing solvent solutions for aerospace
organizations like Boeing, Airbus, and
Northrup Grumman. Their solutions are also
authorized for use by the Army, Air Force,
Navy and NASA.

the development of highly-efficient
integrated storage battery systems that
can store wind and solar energy;
the use of computational science to
improve power grid management;
and the utilization of low-value plant
biomass to produce biofuels and other
bioproducts in an environmentally and
economically viable manner.76
An array of companies contribute to
Washington’s clean energy sector and have
taken advantage of the State’s clean
technology incentives. Silicon Energy in
Marysville makes a solar panel that will
perform for 80 years, according to recent
testing by the National Renewable Energy
Lab. Demand Energy Networks, a company
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State
MO
MD
VA
CA
IL
TX
NC
WA
TN
PA
DC
NY
AK
LA
GA
OK
CO
HI
OH
WI

Clean Energy Technology
70.40%
5.26%
2.60%
1.90%
1.75%
1.60%
1.39%
1.27%
1.22%
1.19%
1.07%
0.86%
0.86%
0.81%
0.80%
0.73%
0.71%
0.61%
0.52%
0.47%

based in Liberty Lake, has commercialized a
proprietary electrical storage technology, and
has also taken advantage of incentives. The
technology, already in use in the United
States and China, incorporates three
components: the physical storage medium,
battery chemistries plus conversion, and
software and control systems that manage
the process.77

Federal Government Investments in
Clean Technology: Today and Future
Due to the recent focus and efforts over the
past decade to define climate change as a
national security threat, the Department of
Defense has been at the forefront of the
federal government in investing in clean
technologies. Across the Military Services, an
effort is underway to develop and deploy 3
gigawatts (GW) of renewable energy to
power military facilities by 2025.

However, given the differing nature and
maturity of DoD strategies for the use of
clean technologies, the various elements of
Washington's clean technology industrial
base will need to employ tailored strategies
for future requirements. Throughout DoD,
investments into clean technologies fall
within three general categories: investments
into fuels used in weapons systems and
installations, investments into technologies to
help eliminate excess energy consumption,
and investments into alternative energy
generation and storage

Fuels
Liquid fuels account for over half of DoD
energy use.
In FY2015, DoD spent
approximately $13.2 billion on energy costs
(fuels, natural gas, electricity, etc.); of which
$8.44 billion was for petroleum and natural
gas products. This was a reduction of $3
billion in total energy costs in FY2014. While
operations tempo, and fluctuations in world
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oil pricing are factors in the undulation in
annual energy expenditures, over 50% of
DoD's energy expenditures remain in
petroleum based products.

conservation
measures
(ECMs)
and
operational procedures, the John S. Stennis
carrier strike group is transforming its energy
use to become a more flexible fighting force.

To illustrate the recent and dramatic shift in
the production and distribution of biofuels, a
2012 study from the Consortium for Science,
Policy and Outcomes at the University of
Arizona found that "with a decade or more of
demonstration, scale-up, and learning ahead,
biofuels—whether or not based on
conservative technical choices—hold no
immediate promise of replacing any
substantial share of DoD’s petroleum
consumption."78
Since then, the Under Secretary of Defense
(Acquisition, Technology & Logistics)
established a Clean Fuels Initiative (CFI),
which includes among its objectives to
"catalyze the industry to produce fuels for
the military from domestic energy resources
(up to 300,000 barrels per day)". The CFI also
includes
solar,
wind,
biomass,
and
geothermal clean energy sources. The Under
Secretary’s initiative does not currently
include nuclear power, although efforts
within the Department are underway to
research nuclear alternatives. The CFI
provides a basis for confidence going
forward on DoD's commitment to a
reasonably
significant
and
sustained
79
commitment to biofuels.
Most notable, the Navy has been a leader in
the development, purchase and integration of
biofuels into the fleet. Named to honor
President Theodore Roosevelt's Great White
Fleet, the Navy's Great Green Fleet seeks to
usher in a new era of energy innovation.
Using alternative fuel sources, energy
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In addition to investments in traditional fuel
sources, the Department is also increasing
investments in nuclear fuels. In 2011, the
Center for Naval Analysis issued a study on
the potential of utilizing nuclear reactors on
military installations to generate power. The
report found that "Small Modular Reactors
(SMRs)…are a feasible alternative for
producing energy for military installations.
This can be done at competitive rates and
with negligible greenhouse gas emission. In
addition, there will be improved energy
security and reliability." The study also
found that "key issues in SMRs safety,
certification and licensing including siting
and community considerations…will take
significant time and resources."81
Under the CFI, each of the Military Services
have identified goals to reduce petroleumbased fuels and replace them with bio or
synthetic fuels. The Navy leads the way with
the most aggressive goals for conversion
from fossil fuels by committing to reducing
its petroleum use in the commercial vehicle
fleet by 50%, and by 2025, to sail the “Great
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Green Fleet” with a goal of transitioning over
40% of its non-nuclear fleet into "Green Fleet"
operations with alternative fuels.82

cutting carbon pollution is one of the
outcomes.

The Army's 2025 objective is to convert over
25% of its ground and air (helicopters & fixed
wing) vehicles for operations utilizing
alternative energy fuels.83 Within USAF's
Strategic Alternative Energy 2020 plans, they
have indicated a commitment to reduce
petroleum consumption by all ground
vehicles by 2% annually through 2020 and
strive to use alternative fuels for 50% of total
fuels consumption for aircraft by 2025.84

Consumption
To meet essential power requirements,
defense leaders have initiated far-reaching
steps to harness advanced technologies
capable of conserving energy, enabling onsite production from renewable sources. The
DoD has one of the world's largest
inventories of real estate, with 550,000
buildings and structures encompassing an
estimated 2.3 billion square feet. These
facilities require energy to run the lights;
power communications, computers, and
other advanced electronics; and provide
heating and cooling. To support and advance
its missions, the military has prioritized
energy security at all installations.85
With the adoption of the Clean Power Act of
2009, the Pentagon was mandated to increase
its use of renewable energy sources and
significantly reduce energy consumption
overall. This led to the "Net Zero" directive
for the Military Services. Net Zero means
they will aim to produce as much energy
(and water, and waste) as they use. Cost and
reliability are the primary reasons, but

In the near term, DoD is engaged in a
comprehensive effort to reduce energy
consumption and shift from legacy fuels to
clean technology fuels where they can reduce
costs and ensure that clean technology
generation doesn’t conflict with installations'
current & future missions (i.e. concerns about
the impacts of wind turbines on base/aircraft
radars, and reflections generated by cooling
pools for solar power farms or by solar tower
arrays). The Office of the Deputy Assistant
Secretary of Defense for Installations &
Environmental Security recently created an
office specifically to address the ability to
generate clean technologies while preserving
mission capability.
Beyond near-term efforts, the DoD has
formally committed to long-term energy
consumption reductions, and as previously
noted, specific targets for the transformation
from fossil fuel use to one which has a
significant portion of its energy supplied by
renewable energy sources encompassing
wind, solar, water, biofuels and synthetic
fuels.
Specific goals for the Military Services are
laid out in each of the Military Services'
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Strategic Plans for Renewable Energy. For the
Army, no less than five Army installations
will be certified as "net zero" compliant by
2020. The Air Force will reduce Non-Tactical
Energy Use, translating into a decrease in
petroleum consumption by all ground
vehicles by 2% annually through 2020 and
reduce total facility energy consumption by
15% while increasing facility consumption of
renewable or alternative energy to 25% of
total electricity use by 2025. Additionally, all
new USAF buildings are designed to achieve
zero-net-energy by 2030, beginning in 2020.
The Navy's Strategic Plan states that by 2020,
50% of Navy installations will be net-zero,
with the evaluation of energy factors being
mandatory when awarding contracts for
systems and buildings.

Alternative Energy Generation/Storage
The U.S. military needs safe, secure, reliable,
and affordable energy to operate facilities on
an uninterrupted basis.
The Pentagon's
current focus on alternative energy
generation for installations is in photovoltaic
(solar), wind, and co-generation power to
meet energy needs. Additionally, since 2009,
DoD has been making large investments in
storage research each year, devoting roughly
$145 million per year, representing between
21% and 28% of the electricity research
budget.
DoD-wide, the Department has committed to
building ten facilities to generate power by
retrieving bio-gas from landfills or
wastewater treatment facilities. This comes
on top of its "renewable energy" (solar &
wind energy) initiatives. Prior to 2015, only
two installations – Fort Drum, NY and Fort
Detrick, MD – had renewable energy

programs; however, by FY2016 the
Department awarded renewable energy
program contracts for nine additional
installations -- to include Fort Hood, TX and
Fort Carson, CO, and China Lake Naval
Weapons Station (CA) which is a major test &
evaluation center.
The Administration's
stated objective is to have 28 installations
utilizing renewable energy resources in a
"significant way" by 2020.
Additionally, the Pentagon has ramped up
efforts for micro-grid power generation and
storage to provide reliable, "off the grid"
sources of energy for installations -- with a
bifurcated effort on solar-based micro-grids
and conventional micro-grids utilizing
natural gas or bio-gas power generation.
Researchers
from
Sandia
National
Laboratories are collaborating with the
Marine Corps to increase their energy
security and reduce fuel dependence through
alternative technologies, including renewable
energy and micro-grids.
A group of Naval Air Station Miramar
buildings have recently been configured to
receive power while off-grid, or "islanded."
Photovoltaic energy sources are the focus of
this project, including battery storage of
solar-generated power for periods when
solar power generation is below operational
requirements.86
The
U.S.
Army
Communications-Electronics
Research,
Development
&
Engineering
Center
(CERDEC) has also been involved in a microgrid effort to provide a secure electricity grid
at the Fort Belvoir 300 Area compound site.
This effort is being completed under the
umbrella of the Energy Working Group
(EWG), a joint effort between the DoD and
Department of Energy (DOE).
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As expanded use of environmentally-based
alternative technologies evolves, DoD is also
exploring tidal and wave energy generation.
For example, in 2016, the Navy and Marine
Corps
tested
different
wave-energy
conversion technologies that connect to the
grid at a wave-energy test site (WETS)
approximately 2.5 miles from shore. For this
project, the Naval Facilities Engineering
Command (NAVFAC) partnered with the
Department of Energy's Wind and Water
Power Program, the University of Hawaii's
Hawaii Natural Energy Institute, the Office
of Naval Research and the state of Hawaii to
test
the
wave-energy
conversion
87
technologies.
In addition to energy
generation, tidal wave investments are also
being used to develop water desalination
technologies, and to miniaturize water
pumping equipment.

DoD is also heavily investing in technologies
to store traditional and alternative energy
sources. Between 2009 and 2012, DoD spent
over $430 million on fourteen nextgeneration
battery
development
and
production programs designed for spacebased tactical platforms and installation
energy applications.
DARPA's FY2016
budget included over $24.1 million for the
development of new battery technologies

and the effective use of batteries in current
and future weapons systems. This includes
battery-related applications for programs
under development such as the Department's
exo-skeleton programs, unmanned systems,
and future missile-defense programs. DoD
is also developing a "sleeper technology"
battery which enable systems to operate for
extended periods in a "sleeper state" with
battery support before "awakening for
tactical applications.”
Each of the Military Services have identified
goals for alternative energy generation and
storage in solar, wind, tidal power
generation, along with specific alternative
energy generation and storage technology for
batteries. For example, the Army has a stated
objective to deploy 1 Gigawatt or more of
renewable energy across the Army enterprise
by 2025.88 By 2020, the Navy plans on
producing at least 50% of shore-based energy
requirements from alternative sources, and
50% of U.S. Navy installations will achieve
net-zero energy.89 The USAF's Alternative
Energy Strategic Plan states that all new
buildings are designed to achieve zero-netenergy by 2030, beginning in 2020.90
Micro-grid power generation and storage
annual budgets will be sustained at current
levels (with adjustments for inflation) until
around FY2023 due to Budget Control Act
constraints on this element of the installation
budgets for the Military Services. However,
to meet the Military Services' energy
independence goals and Net Zero objectives
by 2025, our analysis projects a trend in
increased spending after 2020 and prior to
2025. Energy generation and storage
provided by battery technology will see the
majority of development funds occurring at
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DOE's Advanced Research Projects Agency
(ARPA-E). Over the past seven years, ARPAE has invested about $1.3 billion across 475
projects and will lead efforts in battery
technology efforts with coordination and
support from DARPA. The Military Services
will serve as test bed sites for the nextgeneration batteries ARPA-E and DARPA
develop.91

Washington’s Clean Technology
Industry in the Future
Perhaps the greatest differentiator for
increased federal dollars in the cleantech
industry in Washington state is the proximity
to the Pacific Northwest National Lab
(PNNL). At the PNNL in Richland, research
and development is currently being done on
next-generation batteries for electric vehicles,
grid-scale energy storage systems, and biobased alternatives for chemical and fuels
production.
Innovations in these cleantech focus areas at
PNNL are in various stages of development
and technology transition to the private
sector. Industry partners in Washington, and
from across the country, are translating the
innovations at PNNL into prototypes and
low-rate productions for commercial and
federal use. In the past few years alone,
several breakthrough clean technologies have
emerged from PNNL with potential to make
a national – if not an international –
difference in the way energy and related
resources are created, used, stored and
protected. For example, PNNL and industry
developed a new approach to vanadium
redox flow battery chemistry that represents
the first opportunity in this promising energy
storage category for commercial viability at

grid scale –critical to the proposition of
smoothly integrating renewables into
everyday energy mix.92
PNNL, in conjunction with industry partners,
has also developed technology that generates
enough energy from ambient air temperature
differences to cleanly power devices such as
sensors that monitor industrial equipment or
critical structures in remote locations.93 These
are just a couple examples from the 99
companies that have spun off from PNNL, 71
of which are Washington companies.94
For companies in the State that produce
biofuels, the Navy has been a leader in
adopting technologies that can be “droppedin” to current ships and aircraft. Recognizing
the work that has been done to date by the
State to promote and incentivize the use of
biofuels in automobiles, ferries, and
commercial aviation, and recognizing the
ongoing efforts by the University of
Washington
and
Washington
State
University, continued development and
partnerships with the Navy and Departments
of Energy and Agriculture should gain more
traction in the late 2020 timeframe as
congressional log jams eventually take a
backseat to technological progress.
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As previously mentioned, the Navy's Great
Green Fleet seeks to usher in a new era of
energy innovation. This desire for a more
diverse and renewable energy source by the
Navy offers opportunities for Bio-energy
firms across the state. Although funding for
biofuels at the federal level have stagnated
amidst political disagreements in Congress,
state-led efforts to incentivize biofuel
research and development puts Washington
companies in the driver’s seat of providing
the federal government with clean and
renewable fuels in the future.
At
the
Bioproducts,
Sciences,
and
Engineering
Laboratory
(BSEL)
at
Washington State University’s Tri-Cities
campus, PNNL researchers are also
identifying renewable alternatives for a
variety of traditionally petroleum-based
processes, including catalysts that convert
biomass into commodity chemicals, and
production of drop-in jet fuels, among other
applications.96 The Combinatorial Catalysis
Research Laboratory at BSEL, houses PNNL’s
state-of-the-art, rapid-throughput catalyst
discovery instrumentation, and the 2,500
square-foot high-bay facility for integration
and scale-up of the various processing steps
in bioproducts manufacture.97

standards, companies in the State are well
positioned to take advantage of DoD’s policy
preference for clean and renewable fuels,
materials, and processes. For example, the
DoD has doubled their recent efforts to better
integrate energy efficient building design
into military installations, as well as efforts to
seek cost reductions by incorporating
diversified electricity and heating systems
that are clean and renewable. At Washington
State University Pullman, the Paccar
Environmental Technology Building (PETB)
is specializing in the research and
development
of
renewable
materials,
sustainable design, water quality, and
atmospheric research which holds the
potential to create numerous spin-off and
technology transition opportunities for
companies in Washington state.

Tidal wave technology development is also
occurring within the State. The Applied
Research Lab at the University of
Washington's work with the U.S Navy's
Naval Research Lab provides a platform for
comparable wave and tidal energy research
to be conducted in the State.
Given the large number of military
installations, national labs, and equipment
manufacturers that receive federal dollars
and must adhere to federal environmental
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Conclusions and Recommendations
98

The Department of Defense (DoD) and the Military Services have a wide range of needs across
all industry sectors now and in the future, and they will increasingly look to the private sector
for assistance in developing technologies to meet those needs. From unmanned systems, to
advancements in military health technologies, to cyber technology, DoD’s needs will continue to
morph and require adaptive solutions.
As one of the most technologically advanced states in the country, companies within the State
are well positioned to address several of these needs and expand its market capture across all
sectors. However, in some instances the business climate, proximity to federal government
decision makers and lack of coordination between industries, academia and the government
have been found to be limiting factors in realizing potential market opportunities.
In order to fully realize such opportunities, and to greater utilize the advantages the State
already enjoys, the following recommendations should be considered by the State and
Washington Military Alliance:
Organization Structure: For Washington state, the Military and Defense Sector is more
accurately described as a market rather than an industry with opportunities spanning across all
industry sectors. As such, the State and the Washington Military Alliance (WMA) should
consider restructuring to maximize effectiveness in capturing more of these market
opportunities.
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As it was founded, the WMA brought together each of the community support organizations
associated with the State’s military installations as a coordinated advocacy organization for the
three main components of the sector representing industry, community support partnerships,
and infrastructure support.
Today, in membership and activities, the WMA more closely reflects the national Association of
Defense Communities (ADC), with an emphasis on community support partnerships and
infrastructure support. The industry component is primarily made up of companies located in
the communities adjacent to State’s military installations and those construction and service
contract opportunities within the base fence lines.
At the same time, the Pacific Northwest Defense Coalition (PNDC), a WMA member
organization, more closely resembles the National Defense Industrial Association (NDIA) which
provides a forum for companies in search of market opportunities to interact with the DoD.
The relative remoteness of the State to Washington D.C. and the individual program offices
tasked with developing technologies for use within the DoD, DHS and other federal agencies,
presents a hurdle to market access for many companies, as well as colleges and universities
within the State. In addition, access and exposure to traditional defense contractors such as
General Dynamics, Lockheed Martin, Leidos, Northrop Grumman, Raytheon and even Boeing
(outside of commercial aerospace variants) is lacking.
Furthermore, both the government and traditional defense contractors are used to a
development landscape in which product improvements occur in a linear fashion. However,
commercial innovation companies and educational institutions, particularly within the Life
Sciences and Global Health, Information and Communications Technology, and Clean
Technology sectors, tend to develop solutions exponentially and continually. Thus, there is a
communications and business operations gap that many of the State’s companies, colleges and
universities must overcome in order to fully take advantage of this market.
Finally, the coordination of industry, academia and government in the pursuit of attracting
federal business or investment was shown to be a key differentiator for states comparable to
Washington in geography, workforce and industry focus.
Therefore, providing companies and educational institutions within the State greater exposure
to- and facilitating interaction with potential federal government customers and decision
makers within the prime contractor cohort is of paramount importance in any strategy to
capture more of this market. In addition, the State, as well as individual companies and
organizations, must recognize not only the strength of the market and wide variety of
opportunities within, but also the complexities of the federal budget, procurement and
contracting processes.
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The State and/or the WMA should consider several options that would provide for a more
coordinated effort, greater exposure to potential customers and better understanding of both the
tremendous opportunities and inherent challenges within the federal marketplace, including:

1. Expand WMA Mission: Exposure to contracting opportunities and collaboration would be
greatly enhanced if the WMA augmented its ADC-like mission with either a stronger
affiliation with PNDC and/or the establishment of an NDIA-like standing committee.
Either structure would assist the Department of Commerce Industry Sector Leads to
highlight the State’s industries and organizations to prospective customers, proactively seek
contracting opportunities and foster collaboration with organizations, including colleges
and universities. In addition, the WMA would expand its membership and therefore its
funding base, which would increase program offerings and exposure of its members to
greater business development opportunities.
2. Technology and Innovation Development: The State should consider establishing a
program to stimulate technological innovation in coordination with potential federal
customers through increased collaboration across the various industry sectors with the
State’s colleges and universities.
Envisioned is a three-phase program modeled after, and to be run concurrently with the federal
Small Business Innovation Research (SBIR) program. This program will encourage industry
and academia to engage in research and development (R&D) of technologies that have the
potential for both federal investment and commercialization.
A key component to this program would be the co-location of several disparate technologies in
various phases of development, as interaction of brilliant, entrepreneurial minds in a
professional setting often leads to increased collaboration and innovation. In Phase I this
should occur at locations throughout the State, taking advantage of the vast college and
university network and their facilities most near the technology development. Phase II and
Phase III may group like- technologies together at or near specialized research centers.
Another factor in the development of such a program is funding. The federal SBIR program
provides up to $150,000 in funding to develop technologies in Phase I, and up to $1,000,000 for
Phase II. However, Phase III is unfunded so while government participation in testing and
evaluation is required, so is outside funding. Fulfilling this recommendation would provide
companies in the State with a particular advantage in not only securing SBIR status but
following through on Phase III, commercialization of product.
Phase I would engage the State’s colleges and universities in a model such as the
University of Washington’s CoMotion, as technology incubators to establish the technical
merit, feasibility and commercial potential of the proposed technology. (6-12 months)
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Phase II would expand R&D efforts to establish scientific and technical merit in connection
with specialized research programs within the State, including colleges and universities,
the Pacific Northwest National Laboratory, Applied Physics Laboratory, Madigan Army
Medical Center and others. In addition, this phase would engage established privatesector organizations in a model such as Ignite Northwest, as business accelerators. (12-24
months)
Phase III is reliant on the establishment of a Technology and Innovation Investment Board
or such organization that would allocate grant funding to the most promising technologies
in pursuit of commercialization objectives.
3. Technology and Innovation Investment Board: As envisioned, the Technology and
Innovation Investment Board would provide an investment for the most promising
technologies coming out of Phase II, with the aim of generating new technologies, increased
employment and a return on investment. This virtuous cycle should merit sustained or
increased external venture capital investment in the technology areas in Washington
identified in this analysis. Such an investment fund would be modeled after the not-forprofit venture capital firm, In-Q-Tel, which combines government and private venture
funding to invest in high-tech companies for the sole purpose of using private sector
ingenuity to advance technologies for the government.
Such a program would not only elevate the State’s reputation for fostering innovative
technologies, it would also highlight its own innovation in supporting technologies through
commercialization and beyond. It is recommended such an organization maintain an economic
development, rather than revenue raising function, therefore it should operate under the
oversight of the Washington Department of Commerce and have formal coordinating
responsibilities with various industry sector leaders and related consortia or organizations such
as the Washington Military Alliance.
4. Small Shipyard Fund: The federal Small Shipyard Grant Program allows the United States
Maritime Administrator to provide assistance in the form of grants to make capital and
related improvements in small shipyards located in or near maritime communities. The
purpose of the program is to foster efficiency, competitive operations, and quality ship
construction, repair, and reconfiguration in small shipyards across the United States.
Additionally, the grant can be used to provide training for workers in communities whose
economies are related to or dependent upon the maritime industry.
The grant is competitively administered and requires a 25% funding match from the recipient or
on the recipient’s behalf.
The State should consider establishing either a grant program or a low- to no-interest revolving
loan program as an incentive for the State’s boat and shipyards to make investments in new
employees and new equipment, thereby making them more competitive for future contract
opportunities. Such a fund could be established with an investment of less than $500,000.
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5. AUV Center of Excellence: The Applied Physics Laboratory (APL) at the University of
Washington has led Autonomous Underwater Vehicle (AUV) design and development since
the 1950s. APL’s expertise along with its established relationship with the United States
Navy's Research Lab; in combination with the proven expertise and past DoD performance
of the Pacific Northwest National Laboratory (PNNL) outpost in Sequim; and the test and
training ranges at Naval Undersea Warfare Center (NUWC) – Keyport; provide an
opportunity for the State to become a center of excellence in the development and
application of new unmanned technologies for emerging undersea warfare missions.
The size, complexity and range of the Navy's vision for future AUV employment provides a
robust opportunity for public/private sector collaboration between APL, PNNL and the State’s
maritime industry in which to become engaged in the early phases of the Navy's AUV master
planning and requirements definition process.
The combination of APL and PNNL with the maritime expertise in the region provides a
foundation for industry/academia collaboration to create a DoD approved funding testbed to
evaluate emerging maritime technologies (to include either unmanned underwater systems,
subsystems, and components for underwater operations, or persistent intelligence, surveillance
& reconnaissance technologies).
With the ability to identify funding resources, and link capabilities with requirements, there is a
strong rationale for collaboration between academia and industry in maritime technology
development, as well as Independent Verification & Validation (IV&V) of capabilities for the
Navy and USCG, which is particularly true at a time when the DoD is looking to shed
infrastructure and missions which can be performed by non-DoD entities.
6. Cyber Center of Excellence: The Washington Air National Guard’s (WANG) 252nd
Cyberspace Operations Group was established as the first of its kind, conducting a full
range of cyber activities with citizen airman that are IT professionals with requisite technical
expertise and industry leadership skills. The 252nd was previously seen as the lynch-pin to
establish a Cyber Center of Excellence in the State, however, the National Guard has
continued to increase its cyber capability across the enterprise, with an expectation of 30
established units in 30 states by 2019. In addition, the federal government established the
National Cybersecurity Center of Excellence (NCCoE) located in Rockville, MD in 2012.
Nonetheless, the federal government often seeks regional parity and redundancy, particularly in
the area of Information and Communications Technology, and it is expected that NCCoE will
seek to establish a West Coast operation.
The State is home to a large number of academic, industry and state/federal agency partners,
including a critical mass of systems design and operational control experts in the Supervisory
Control and Data Acquisition (SCADA), whose resources would complement the NCCoE.
Therefore, the State is encouraged to embark on a concerted, state-wide strategy to establish a
West Coast NCCoE office, staffed with some of the country’s premier cyber experts.
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7. UAS Research: Although, the State was unsuccessful in their initial bid to develop the
Pacific Northwest Unmanned Aerial Systems Flight Center at the Grant County
International Airport, the state should build on their bid, continue research and
development of a capture strategy for future competition. The Unmanned Systems Industry
Council (USIC) should be encouraged and fully supported to focus on unmanned systems
technology innovation, incubation and development, as well as establishing a UAS test
range. As the industry continues to grow, it is likely that every state will have an unmanned
UAS research and development center in the future. The State, therefore, should remain in
the forefront of this sector, collaborating with industry and academic institutions that will
identify solutions for existing and projected industry issues.
8. Clean Technology Research: The National Network for Manufacturing Innovation (NNMI)
is a National Institute of Standards and Technology (NIST) program designed to bring
industry, academia, and government partners together to leverage existing resources,
explore collaborations, and nurture manufacturing innovation and accelerate
commercialization. The NNMI consists of several linked Manufacturing Innovation
Institutes, each with a unique technological concentration. These Institutes operate in
partnership with the Departments of Defense, Energy, Education and Agriculture, as well as
NASA and the National Science Foundation.
The Clean Energy Smart Manufacturing Innovation Institute (CESMI2), headquartered in Los
Angeles, CA is launching five regional manufacturing innovation centers across the United
States including one located at the Pacific Northwest Laboratory (PNNL), which will lead
efforts for the Northwest region. The State should consider establishing the Washington Clean
Technology Consortium of companies across the clean energy enterprise (bio & synthetic fuels,
nuclear, wind, solar and wave) to both support the efforts of CESMI2, and enhance
collaboration and information sharing within the industry.
9. Advanced Manufacturing: There is a fine line between invention and innovation. Invention
is the creation of a product or a process for the first time, while innovation is the
improvement or significant contribution to something that has already been invented.
The State business climate is well suited to support invention, which is reflected in its
reputation as a strong technology incubator. However, outside of the Information and
Communications Technology sector in which innovation is represented by advancements in
data processing rather than physical products, the State lags behind its competitors in
producing innovative next generation products and the economic growth associated with job
creation across the industry sectors.
In order to better capitalize on the inventive and innovative nature of the Pacific Northwest, the
State should make a concerted effort to attract and retain manufacturing of products developed
within the State. Renewed attention to production would foster innovation and benefit the
State’s economy in the long-term.
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For example, in addition to capitalizing on the CESMI2/PNNL partnership outlined above, the
State should utilize this exposure to the National Network for Manufacturing Innovation
(NNMI) by leveraging capabilities across all industry sectors to proactively develop and
establish its own Manufacturing Innovation Institute.
It is recognized that a cost is associated with any change in economic development strategy, so
while the proposed shift toward advanced manufacturing can be achieved primarily through
tax incentives and regulatory variances, the State must confront these issues proactively to
determine the future makeup of the State’s economy.
10. Investment in Shipyard Infrastructure: There will be a strong investment by the Navy in
maritime ship repair, maintenance & overhaul (MR&O). Additionally, the USCG will focus
additional resources on attaining a more operationally sustainable state for the icebreaking
fleet. Each of these investments will lead to opportunities for industry in the near-term and
beyond. Furthermore, it is expected that growing personnel costs in government shipyards
will outpace private contract values over the next 30 years, requiring Navy and USCG
maintenance operations to rely more heavily on private contractors into the future.
Therefore, as the State seeks to attract more ships into the Puget Sound for homeporting, it
should consider encouraging investment in at least two areas that could feasibly provide the
necessary space for a contractor to establish a maintenance and repair facility which could
service both commercial and Navy vessels.
Derelict property owned by Kimberly-Clark Corporation sits between Naval Station
Everett and the Port of Everett would also have the benefit of providing surge berthing
capacity for Naval Station Everett.
The former State Department of Transportation Pontoon Construction Facility in Aberdeen
could also offer the economic benefits of a thriving, commercial shipyard.
Each property would require maintenance dredging but each site has deep water access, rail,
water, sewer, power and natural gas, meriting further consideration by the Cities, Counties, Port
Districts and the State.
11. Tax Incentives: If the State is going to have the ability to expand and grow its marquee
industries, it must recognize other states provide the industry a more competitive
environment to locate facilities. As an example, Blue Origin is in the process of locating a
manufacturing center for its rocket engines, however, while the company is headquartered
in the State, it is currently unlikely such a facility will be located within the State. Therefore,
the State should consider:

-Page 72
! -

Expanding the Aerospace Manufacturer B&O Tax Credit: Expanding the credit
beyond commercial airplanes and related component parts would support the
burgeoning space flight industry and its supply chain, as well as providing the
State’s aerospace subcontractors with an incentive to diversify and expand work
with traditional, defense prime contractors, such as Lockheed Martin and
Northrop Grumman, which would increase employment opportunities within the
industry; and
Renewing the Research and Development Tax Credit: It seems incongruent that a
state with such a heritage of invention and innovation, as well as a Department of
Commerce tag-line of “Innovation is in our nature” would not seek to
competitively recruit new business investment. Therefore, in order to continue
attracting start-up companies, inventors and investors, the State should consider
renewing the Research and Development Tax Credit.

This report was prepared under contract with Washington State Department of
Commerce, with financial support from the Office of Economic Adjustment, Department
of Defense. The content reflects the views of Washington State Department of Commerce
and does not necessarily reflect the views of the Office of Economic Adjustment of the
Department of Defense.
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Addendum
State Share of Revenue Captured by the Top 10 Defense Contractors, FY11 - FY16

State

Boeing

TX
CA
CT
MO
AZ
WA
VA
MA
GA
MS
NY
FL
PA
ME
MD
DC
IL
NJ
OH
KS

0.32%
20.70%
0.00%
30.84%
9.54%
27.31%
0.09%
0.00%
0.00%
0.00%
0.00%
0.35%
6.61%
0.00%
0.17%
0.00%
0.00%
0.00%
0.56%
1.76%

General
Dynamics

Honeywell

0.09%
0.12%
7.99%
1.56%
44.02%
0.00%
0.06%
51.68%
2.53%
23.78%
0.09%
0.22%
4.08%
0.15%
6.59%
0.00%
1.51%
0.02%
0.00%
0.10%
0.00%
0.01%
0.54%
7.21%
0.02%
0.43%
18.35%
0.00%
0.02%
1.77%
10.06%
0.05%
0.00%
0.02%
0.02%
0.00%
1.82%
0.71%
0.00%
0.34%
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Huntington
Ingalls

L-3

0.00%
1.50%
0.00%
0.00%
0.00%
0.47%
49.11%
0.00%
0.00%
48.76%
0.00%
0.00%
0.02%
0.01%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

67.88%
3.99%
0.15%
0.00%
0.10%
0.18%
1.68%
1.73%
0.58%
0.87%
3.39%
1.85%
0.80%
0.00%
0.20%
0.04%
0.05%
1.26%
0.34%
0.00%
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