A Pathway for Maritime Innovation in Hampton Roads:
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A" Hampton Roads stands out in the unique combination of significant maritime-related customers involved with the Navy’s largest
shipbuilding and repair complex, a large commercial port and related TDL activities, an emerging offshore-wind energy industry
cluster and coastal resilience demands by government, industry and residents

A The region is home to a wide range of existing and planned testing, demonstration and scale-up activities for maritime innovation
solutions that leverages Hampton Roads physical attributes, infrastructure and breadth of maritime activities




High Level Assessment of Maritime Markets and
Innovation Drivers
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Defense Shipbuilding,

Sustainment &
Unmanned Systems

$23.6 billion market in 2020
for U.S. Navy shipbuilding
and repair

A 81% for new Navy
shipbuilding and 19% for
Navy ship repair and
maintenance

I 3.8% growth expected in
Naval Outlays expected over
2021-2025 (before Biden
budget)

$4 billion market in 2018 for
Defense Unmanned
Autonomous Systems

I 9.8% compounded annual

return projected over 2018-
2023
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L $2.8 billion market in

2020 for U.S. Port and
Harbor Operations
! 3.5% annual

increase expected
through 2025

Overview of Selected Maritime Market Trends

! Expected to grow in U.S.

from 30 mega-watts to
23 giga-watts over the
next decade

I 76% compounded
annual growth rate

Turbine manufacturing —
the largest cost of
construction — will grow
from $2.6 billion in 2018
to $5.2 billion in 2024
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High Level Situational Assessment of Hampton
Roads in Maritime Innovation
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Quantitative Scan of Hampton Roads Innovation Activity

Patent Activities: Venture Capital:

I Few patent innovations being invented in I Few companies in Hampton Roads in leading
Hampton Roads in maritime-related areas of maritime innovation receiving any
innovation areas: venture financing — pre-seed, angel investor,

Some patenting activity present in leading technology classes seed or formal VC investments
aligned with innovation drivers but few clear linkages to ,
potential marine industry applications A DroneUp — Walmart strategic investment; previous $8m raised, CIT and

Charlottesville Angels -- drone flight services provider, including flight
services, data analysis, drone program development, regulatory
consulting, training, equipment, and Part 107 drone delivery

A SVT Robotics -- $5.5m raised, 757 Accelerate, Plug & Play T(u)5n13(Tc)5460.99 350.06 Tm0.0627 0.0706 0.0706 rg0.0627 0.0706 0.0i460.99 350.063JETQ EMC5 0 960 540 r
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Situational Assessment: Highlights of Hampton Roads Assets In
Maritime-Related Innovation Drivers

: Digital Advanced
Autonomous Systems Cybersecurit , -
y y y Transformation Manufactu ring

NASA Langley(;s keyI driver of ODU capabilities: VMASC capabilities in NASA Langley research
innovation and applications in _ - capabilities in structures and
autonomous systems — has evolved ! VMASC - applied research (renno?r?éebﬁ E]Edggfgems mgterials, including light
from autonomy incubator to mature ] 9 g, dal : alloys, high performance
testbed environment with CERTAIN* E'fﬁféfscehc%?!t?ff fast sciences/analytics/fusion polymers, metal printing,
Success of NIA's REaKTOR Unmanned growing degree program Port of Virginia leading large scale composites and
Systems Accelerator — 32 companies efforts in automation wind tunnel
?g\s/:esrtmﬁg' SeZnJe(:)rgie?crleated andsamin Coastal Virginia Center for - - NIA basic research in

: _ Cygerflnnovatlon - reg||ohnal Emerging effortsin advanced materials, such as
Base of autonomous companies in node for Commonwealt shipbuilding and repair by :
region —i.e. DroneUp, Longbow, Cyber Initiative nanomaterials, but not
Psionic ’ ’ _ defense contractors applications oriented
Huntington Ingalls development of an ngﬁpgmgglonal Leelneltoy Base of regional ODU efforts in mechatronics,
unmanned systems center of technology companies robotics and digital
excellence 20-acre campus in Port of Virginia advancing _ _ manufacturing
Hampton Roads new cybersecurity solutions Pendlng establishment of Def o
ODU?s leadership of Virginia Institute with ODU new supercomputer Detense contractor activities

: in use of additive

for Spaceflight and Autonomy and centers at Jlabs focused on facturi d roboti
applied research in applications for real-time Mmanutacturing and robotics

drones and autonomous systems

* CERTAIN stands for City Environment for Range Testing of Autonomous Integrated Navigation and is a instrumented UAS test range across the NASA .
10

i‘ TECLUNULUMY Langley campus fully integrated into NASA Langley’s autonomy research activities
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Situational Assessment: Weaknesses and Gaps in Maritime-
Related Innovation

I Large maritime anchoring organizations in Hampton Roads are
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Situational Assessment: Threats

A Future defense spending levels and priorities

A Current Navy contracting for surface shipbuilding and repair creates disincentive for
Innovation

In past, Navy used Multi-Ship, Multi-Option cost plus contracting to enable contractors to bid on
sustainment for a class of Navy ship on a multi-year basis — proved to be too expensive for Navy

Shifted to a ship-by-ship approach using fixed price — no incentive for contractors to invest in new
capacities or innovations since uncertainty in being awarded future contracts

Seek a new direction to combine Multi-Ship, Multi-Option but with fixed price, along with a small
business set-aside requirement

L Other regions of the nation
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Recommended Pathway Initiatives:

A A National Hub in Integrated Autonomous Systems

A A Maritime Small Business Innovation Collaborative

A A DoD Center of Excellence in Ship-building and Sustainment
Technologies

i A Sustainable Home and Brand for Maritime Innovation
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Competitive focus is on Hampton Roads ability to offer testing and demonstration, combined with
applied research strengths, across aerial, surface and underwater platforms linked with digital
transformation
A Link with Data Transformation to enable applications in addressing Navy’s Unmanned Campaign
Framework, preventive maintenance for off-shore wind and Navy sustainment, and new tools for
Coastal Resilience
A Key Testing and Demonstration Activities: NASA Langley CERTAIN, Fort Monroe (Longbow’s Center for
ggﬂ?\r}lr%eA Systems Research & Technology), Wallops, HHI Unmanned Center of Excellence Campus,
, etc.

L Applied Research Strengths
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Build upon the base of SBIR companies to foster an open innovation/collaboration SBIR-Prime partnership approach with focused gr
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https://www.globalinsuranceaccelerator.com/
https://capitalinnovators.com/nga-accelerator-program
https://celdaramedical.com/about/
https://victech.com/business-model/

Focus on advanced manufacturing applications and digital transformation efforts for the U.S. Navy:

A Address weak connections among regional defense complex with ONR and Warfare Center R&D on sustainment technologies

A Help bridge current “problematic” dynamics of Navy waiting on industry for sustainment innovation while defense contractors
defer to Navy direction in contract requirements

I Leverage the existing relationship of ODU and NSWC Dalghren
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Graphic Illustration of Story Line
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Innovating Tomorrow’s Economic Landscape

TEConomy Partners is a global leader in research, analysis and strategy for
innovation-based economic development. Today we’re helping nations, states,
regions, universities, and industries blueprint their future and translate
knowledge into prosperity.









Appendix Slide: Specific Headwinds to Innovation for Maritime
Markets in Hampton Roads




