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Introduction

The aerospace industry has long been a beacon
of innovation, driving advancements that have
revolutionized how humans connect. However, as the
sector faces mounting challenges, from increasing safety
demands to the urgent need for sustainable solutions,
collaboration is more critical than ever. Engineers,
research institutions, innovators, and regulatory bodies
must break down silos and work together to address
these shared challenges.

This white paper explores the critical role of collaborative
innovation in aerospace research and development
(R&D), offering insights and strategies to foster
successful partnerships that propel the industry forward.
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The Current Landscape of
Aerospace R&D

The aerospace sector stands at a crossroads. Rapid
developments in technology, coupled with societal and
environmental pressures, have created both opportunities
and obstacles for modern aviation R&D. Below are the
key areas requiring urgent innovation:

Safety Standards: With the growth of air
travel, continuously enhancing safety measures
for passengers, carriers, and crew remains non-
negotiable.

Efficiency Gains: Cost management through
energy-efficient engines, fuel optimization,
and streamlined operations is essential to stay
competitive.

Environmental Concerns: The sector is
increasingly scrutinized to adopt sustainable
practices, significantly reducing carbon emissions
and minimizing noise pollution.
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Collaboration is no longer a
“nice-to-have” but a necessity

to tackle these multifaceted
challenges. By combining
expertise, resources, and a shared
vision, industry stakeholders can
accelerate progress and create
transformative change.
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Case Studies in Collaborative innovation

The power of collaboration in aerospace R&D becomes evident when examining successful
projects that have produced groundbreaking results. Below are examples that highlight what’s

possible when diverse stakeholders come together:

The Highway in the Sky

Officials representing U.S. Transportation Command
(USTRANSCOM), Air Mobility Command (AMC), the
National Aerospace Research & Technology Park
(NARTP), and the Atlantic County Economic Alliance
(ACEA) create a test and evaluation range for the
development of Uncrewed Aerial Systems (UAS) and
Advanced Air Mobility (AAM) technologies.

The parties are developing a prototype dual-use U.S. East
Coast test and evaluation range for the demonstration,
development, and evaluation of military, commercial,
academic, and federal government UAS and AAM
technologies with future application to strategic airlift
capabilities of the U.S. Air Force.

UASs are often referred to as drones, while AAM involves
the use of electric vertical takeoff and landing (eVTOL)
aircraft to move people and cargo between places not
easily served by other modes of transportation. Both
UAS and AAM technologies are being developed rapidly
by government and military agencies and private industry,
and the test range will help to safely integrate them into
the national airspace system.

The availability of the UAS/AAM evaluation range linking
Joint Base McGuire-Dix-Lakehurst (JBMDL) in New
Jersey and Dover AFB in Delaware allows AMC and
USTRANSCOMto rapidly assess technical and operational
concepts for UAS and AAM, and to develop measures of
value in operational scenarios.

What makes the designated
airspace a “dual-use” corridor?
The CRADA facilitates the
launching and landing of civilian
and military craft from non-

DOD sites within the test range,
including the NARTP. Many

of the tests and experiments
envisioned are only possible
with a dedicated range.
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CLEEN (Continuous Lower Energy,

Emissions, and Noise)

The CLEEN program is a series of public-private
partnerships initiated by the FAA to promote
the development of new sustainable aircraft
technologies. The program began in 2010, followed
by CLEEN Il in 2015. In September 2021, the
FAA announced the third phase of the program.
Throughout these three phases, ten corporate
partners joined the initiative, including major aircraft
and engine manufacturers such as Boeing, General
Electric Aviation, and Honeywell Aerospace.

CLEEN Phases | and Il are projected to save the
aviation industry 36 billion gallons of fuel by 2050,
resulting in a reduction of CO2 emissions by 420
million metric tons during this period. These fuel
savings would lead to over $90 billion in cost
reductions for airlines at current jet fuel prices. The
COz2reductions are equivalent to taking three million
cars off the road from 2020 to 2050.

Airbus’ E-Fan X Program

A partnership between Airbus, Rolls-Royce, and
Siemenssoughttodevelop hybrid-electric propulsion
technology. While the project was paused during
the COVID-19 pandemic, its collaborative efforts laid
the groundwork for subsequent advancements in
sustainable aviation technologies, highlighting how
cross-organization collaboration can share valuable
early-stage insights.

These examples showcase how collaboration in
aviation leads to shared knowledge, reduced R&D
costs, and tangible industry advancements.

Collaborative research efforts
have resulted in:

= Innovations like advanced composite
materials for lighter airframes.

= Aircraft designs that decrease carbon
dioxide emissions by up to 16 percent.

u Efficient jet engine systems that meet
stricter regulatory requirements.

To participate in the program, partners are required
to match or exceed the FAA's funding contributions.
During the first two phases, the program leveraged
$388 million from the private sector, while the FAA
invested $225 million. * Looking ahead, the FAA
plans to launch a fourth phase of the program, which
is scheduled to run from 2025 to 2029.

*Source: statement of Kevin Welsh, Executive Director, FAA Office of
Environment and Energy. U.S. Senate hearing March 29, 2023.
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The Role of Regulatory Bodies in

Supporting Collaboration

Government agencies like the FAA play a pivotal role in
establishing a supportive ecosystem for collaborative
aviation R&D. They:

Provide Grants and Funding: Through initiatives
such as CLEEN and the Aviation Research Grants
Program, the FAA finances R&D projects focused
on safety, emissions reduction, and operational
efficiency.

Establish Policy Frameworks: The FAA has
developed collaborative forums for stakeholders
to discuss advancements and address barriers,
ensuring alignment with safety and compliance
standards.

Facilitate Knowledge Exchange: By creating
platforms for shared research findings, regulatory
agencies enable wider adoption of emergent
technologies.

Such support encourages a
culture of cooperation and
ensures that stakeholders are
aligned in the pursuit of the
common goals necessary for
the future of aviation.
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Best Practices for Effective Collaborative
Partnerships in Aerospace R&D

The aviation industry’s future depends on collaborative innovation in R&D. By breaking down silos and
forging partnerships among engineers, institutions, and innovators, stakeholders can overcome challenges
and create a sustainable path forward for air travel.

Regulatory agencies must continue to support collaboration, and industry players must embrace diverse
perspectives, communicate effectively, leverage shared resources, and set common goals to drive successful
partnerships that propel the industry forward. It is essential for all stakeholders to prioritize collaboration
and work together towards a better future for aviation.

Here are several best practices:

1. Define Shared Goals . Safeguard Intellectual Property
Establish a clear vision for success with mutually Use contracts to address data ownership and
agreed-upon objectives. Transparency at intellectual property issues. Building trust within
the start fosters synergy and guards against collaborations ensures that sensitive innovations
misalignment. are handled securely while also being shared
judiciously.
2. Leverage Complementary Strengths : Y

Identify each partner’s strengths and ensure
roles are complementary. Research institutions
may focus on ideation, engineers on technical
execution, and innovators on real-world
applications.

3. Create Open Communication Channels

Develop systems for streamlined communication
between teams to encourage discussion,
problem-solving, and real-time idea exchange.

. Measure and Adjust

Regularly assess project outcomes, timelines,
and practices to identify opportunities

for refinement. Agile adjustments ensure
collaborative projects are always headed in the
right direction.

Implementing these practices
empowers stakeholders to
overcome common barriers
to collaboration and ensure
productive partnerships.
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Future Trends in Aerospace R&D

The aerospace industry must remain agile to survive and thrive amid global technological, economic, and
environmental change. Below are some future trends as identified by the FAA where collaboration will

play a pivotal role:

Advanced Air Mobility (AAM)

Advanced Air Mobility (AAM) represents a pivotal step forward in the future
of transportation, bringing innovative and efficient air travel solutions closer
to reality. With the integration of the newest technology, AAM aims to
revolutionize how we move people and goods by leveraging electric vertical
takeoff and landing (eVTOL) aircraft and other advanced aviation systems.

Our vision for AAM is rooted in creating a more connected, accessible, and
sustainable world. This emerging field provides opportunities to reduce urban
congestion through aerial mobility solutions, enhance regional connectivity,
support environmental objectives with cleaner technologies, and open up
access to underserved communities.

We remain committed to collaborating with industry leaders, innovators,
and policymakers to address challenges such as infrastructure, airspace
integration, safety, and regulations. By fostering collaboration and innovation,
AAM promises to transform transportation networks, benefiting people,
businesses, and the environment alike.

Advanced Air Cargo

The world recognizes the critical role that advanced air cargo solutions play
in today’s global economy. The rapid growth of e-commerce, coupled with
the demand for faster and more reliable international shipping, has placed air
cargo at the forefront of global trade logistics.

Innovation in air cargo technology has transformed the industry, enhancing
efficiency, reducing transit times, and ensuring the safe transportation of
goods across continents. From real-time tracking systems and automation
to advancements in green technologies, the future of air cargo is faster and
more sustainable.

We remain committed to supporting and implementing advanced solutions in
the air cargo sector. By working closely with logistics providers, manufacturers,
and technology innovators, we aim to meet the evolving needs of businesses
and consumers while prioritizing environmental responsibility.

The future of AAM
is bright, and we
are excited to play
arole in driving this
transformation.
Together, we can
redefine mobility
and unlock new
possibilities in
how we travel and
connect.

Advanced air cargo
is the backbone

of interconnected
economies, driving
progress and
unlocking new
opportunities.
Together, we are
shaping a future
where logistics
excellence meets
sustainability and
innovation.
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Ooperations Safety Tools/Analysis (STPA)

Systems-Theoretic Process Analysis (STPA) is an innovative and structured approach to identifying
potential hazards within complex operational systems. Developed with the goal of improving safety and
reliability, STPA offers a methodical framework for proactively analyzing system interactions, evaluating
risks, and ensuring robust operational safety mechanisms are in place.

Key aspects of STPA include: This tool has proven invaluable

Hazard Identification: STPA focuses on identifying unsafe in industries such as aviation,
control actions and system-level failures that could lead to healthcare, nuclear power, and
hazards, rather than solely targeting component failures. software-intensive systems,

where high levels of complexity
and interdependence
necessitate thorough safety
analysis. By leveraging STPA,

System Thinking Approach: By assessing how system
elements work together, it captures unsafe interrelations
that might not be apparent through traditional analyses.

Dynamic Risk Assessment: It prioritizes evaluating risks organizations can better

in holistic, dynamic operational environments, accounting understand and address risks,
for evolving system conditions and external factors. ultimately fostering safer
Enhanced Prevention: STPA helps mitigate accidents by work environments and more
developing critical safety controls and countermeasures resilient systems.

tailored to the specific operational design.

Alternate Propulsion/Fuels

The aviation industry stands at a pivotal crossroads as it seeks to address environmental challenges while
sustaining global mobility. To meet ambitious carbon reduction goals and ensure the future of flight,
exploring alternate propulsion systems and fuel has become a critical priority.

Innovative propulsion technologies, such as electric, hybrid-electric, and hydrogen-powered systems,
offer groundbreaking potential to reduce emissions and dependence on traditional fossil fuels. These
advancements are redefining how aircraft are designed and powered, paving the way for cleaner and
more sustainable operations.

Similarly, Sustainable Aviation Fuels (SAF) provides a near-term solution to lower greenhouse gas
emissions significantly. Derived from renewable sources, SAFs can integrate seamlessly into current
aviation infrastructure, enabling immediate progress toward sustainability goals.

The effective transition to alternate propulsion and fuels requires collaboration across manufacturers,
airlines, researchers, and policymakers. By prioritizing investment in research, development, and scalable
infrastructure, the aviation sector can lead the way in achieving economic efficiency and environmental
stewardship, ensuring a sustainable future for the skies.

Our commitment to advancing these technologiesis unwavering. Together, we can redefine the possibilities
of air travel while safeguarding the planet for future generations.
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Cvber Security

The aviation industry represents one of the most interconnected
and complex global systems, playing a critical role in connecting
people, economies, and cultures around the world. With rapid
advancements in digital technology influencing almost every aspect
of air travel, from booking systems to air traffic control and in-flight
entertainment, cybersecurity has become a priority.

Ensuring the safety and security of passengers, airlines, and
stakeholders is no longer limited to physical threats but now extends
heavily into the digital realm. Cyberattacks targeting aviation can
disrupt operations, compromise sensitive data, and potentially
threaten lives. Sophisticated threats against airports, airline systems,
and critical infrastructure continue to evolve, demanding constant
attention and innovation to defend against vulnerabilities.

At the heart of this effort lies collaboration. Governments,
international aviation organizations, airlines, and cybersecurity
experts must work together to enforce stricter regulations, adopt
innovative technologies, and share intelligence to bolster defenses
across the aviation sector. Regular training, robust threat detection
systems, and proactive risk assessments are no longer optional but
essential measures for the industry as a whole.

By prioritizing
cybersecurity in aviation,
we can ensure not only
the seamless movement
of people and goods but
also uphold the trust,
reliability, and safety
that are fundamental to
modern air travel. The
stakes are high, but with
vigilance, innovation, and
cooperation, the skies
can remain both open and
secure for all.
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Autonomy and Human-in/On-The-Loop

Autonomy is shaping the future of aviation and air travel,
revolutionizing how we approach safety, efficiency, and decision-
making. However, as the industry embraces advanced technologies,
itis crucial to balance autonomous systems with human oversight to
ensure optimal performance and trust.

The concept of “Human-In-The-Loop” (HITL) and “Human-On-The-
Loop” (HOTL) serves as a foundational principle in modern aviation.
HITL emphasizes direct human participation during criticalmoments,
allowing pilots and operators to interact with autonomous systems
in real time. Meanwhile, HOTL focuses on supervisory roles, where
humans oversee and intervene, when necessary, in autonomous
operations.

By maintaining human-in/on-the-loop systems, we ensure that
decisions in aviation leverage both the efficiency of automation and
the critical thinking of human expertise. This synergy is essential to
addressing unforeseen challenges, adapting to complex scenarios,
and adhering to strict safety standards.

Striking the right balance is not just about technology, it is about
fostering trust among passengers, regulators, and stakeholders.
The path forward lies in continued research, collaboration, and
innovation to ensure autonomy in aviation supports, complements,
and enhances the role of human oversight.

Whether it is navigating
the proliferation of Al in
aircraft maintenance or
unlocking the potential
of hydrogen fuel systems,
long-term, strategic
alliances are the only way
to stay ahead of these
trends.

10
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Working with FAA at NARTP

Establishing a presence at the National Aerospace Research & Technology Park (NARTP) offers an
unparalleled opportunity to collaborate with FAA researchers and other leading R&D firms. As a hub for
innovation in aviation and aerospace, NARTP provides access to innovative facilities, industry experts,
and a dynamic ecosystem designed to foster groundbreaking advancements. Whether your focus is on
developing next-generation technologies or enhancing operational efficiency, NARTP creates the ideal
environment to drive collaborative projects and achieve your strategic goals.

FAA Lab Partnership
Program

The FAA has 321absthat provide unique capabilities
and subject matter experts. Partnering enables
the FAA to share its laboratory infrastructure and
subject matter expertise with other federal and
non-federal entities, including NARTP tenants,
to advance broader national objectives while
sustaining core FAA mission performance.

PartnershipProgram/

We remain committed to collaborating with
industry leaders, innovators, and policymakers to
address challenges such as infrastructure, airspace
integration, safety, and regulations. By fostering
collaboration and innovation, AAM promises to
transform transportation networks, benefiting
people, businesses, and the environment alike.

Regional Focus, National Impact

NARTP serves as a hub that bridges regional
expertise with national objectives, ensuring that
our innovations resonate on a broader scale.

Collaborative Problem Solving

We connect regions and facilitate partnerships
to tackle pressing issues in aviation and industry,
offering diverse perspectives and innovative
solutions.

Adding Valuable Perspective

By joining NARTP, you gain access to a network that
values diverse insights and fosters an environment
where every tenant contributes to solving industry-
wide challenges.

Aerial view of FAA Tech Center

1
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Labs/Test Beds/Data Feeds
(NPN, NDP)

Unlock the future of innovation with access to the FAA’s
state-of-the-art labs, test beds, and real-time data feeds.
Tailored specifically for NARTP Building #2 tenants, our
solutions empower businesses to accelerate research
and product development, fostering a community of
innovative technology and groundbreaking ideas that are
aligned with the FAA’s mission.

Advanced Air Mobility/Urban Air
Mobility/Regional Air Mobility
and Airline/Air Cargo

We are growing our infrastructure and aerospace
ecosystem to support R&D in AAM, UAM, and RAM
technologies. Come access our programs, resources,
services, and network of leading subject matter experts
to develop your emerging technology.

Prototyping/Testing/Infrastructure

Gain access to facilities for prototyping and testing
technologies. Our space can be customized to handle
your most ambitious projects.

Join a community
of forward-thinking
companies dedicated

Work alongside industry experts who understand the to advancing aerospace
complexities and regulatory requirements of aerospace technology. Collaborate,
innovation. Benefit from their knowledge and experience innovate, and grow

to accelerate your development process. alongside other industry

Operate within a framework that meets stringent FAA leaders in a space designed
standards. Leverage our relationships and proximity to to foster creativity and

the William J. Hughes Technical Center for Advanced advancement.

Aerospace to streamline processes, help you reduce

development costs, and get your products to market

faster, all while ensuring compliance.

12
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Advanced Testing

Validate your designs with rigorous testing protocols to ensure reliability and safety. In addition to the
FAA and NARTP, New Jersey’s Aviation Innovation Ecosystem also includes Atlantic City International
Airport (ACY), a commercial airport that serves as a designated airport Smart Airport testing facility,
enabling R&D companies to test their designs in a live airport environment.

C A S E S T UDY

Atlantic County in Action:
Al R&D/Demonstration

Israel Aerospace Industries North
America (IAl) showcased its advanced
technology aimed at mitigating the risk
of spreading illness during air travel. This
demonstration took place at the Atlantic
City International Smart Airport Testbed.

IAl introduced two key innovations:
the “Grenada” disinfection technology,

utilizing ultraviolet light to sanitize
equipment and surfaces, and the “Tamar”
physiological monitoring system, capable
of remotely measuring vital signs such

as respiratory rate, heart rate, and body
temperature.

This initiative exemplifies successful
government-industry collaboration,
fostering an attractive business
environment in Atlantic County.

13



/‘-\\, 7
\“::/ "ARTP COLLABORATIVE INNOVATION IN AEROSPACE R&D:
NATIONALARROSEACE  HOW ENGINEERS, INSTITUTIONS, AND INNOVATORS CAN SHAPE THE FUTURE OF FLIGHT

RESEARCH & TECHNOLOGY PARK

Infrastructure

Utilize our comprehensive infrastructure to support every stage of your development process. From
design and prototyping to testing and validation, NARTP offers state-of-the-art facilities for your needs.
With access to these resources, organizations can accelerate their R&D timelines while maintaining
rigorous standards of quality.

Additionally, NARTP regularly hosts events and workshops that bring together researchers from
universities and industry experts. These opportunities for networking and knowledge sharing further
enhance collaboration between academia and industry.

Through engaging with leading universities at NARTP, organizations gain a competitive
edge in the ever-evolving aviation landscape. By harnessing the power of collaboration,
you can drive innovation forward and shape the future of aviation in the U.S.

Expert Consultation

By bringing together diverse perspectives and experiences, NARTP creates a dynamic environment where
ideas flourish and breakthroughs happen. Combined with access to advanced facilities and resources, these
collaborations provide organizations at NARTP with all the tools they need to drive innovation in the aviation
industry. Join us as we work towards a collaborative future for the industry and make history in the skies.

Connect with Some of our partners include:
Government Leaders EAA

Collaboration with government leaders at NASA

NARTP presents a unique opportunity to U.S. Air Force Air Mobility Command;
shape the future of aviation through public- U.S. Transportation Command

177th Fighter Wing, New Jersey National Guard
Department of Homeland Security (DHS);

The Federal Air Marshal Service;
Transportation Security Laboratory

Strategic Alliances

private partnerships. By working closely
with policymakers, regulatory agencies, and
other government entities, organizations can
align their innovations with evolving industry
standards and regulations. These engagements

enable the development of solutions that — National Institute of Aerospace

address critical challenges, from improving _ South Jersey Transportation Authority
airspace efficiency to enhancing sustainability /) : :

in aviation. The pro.)<|m|ty t,o key deC|5|9n- — Atlantic City International Airport (ACY)
makers fosters meaningful dialogue, ensuring tps:// , l /

that breakthrough technologies have the _ Applied Research Associates (ARA)
support and framework needed to succeed on https://www.ara.com/

a national and global scale. — Urban Low Altitude Transport Association

14
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Engaged with Higher Education

At NARTP, collaborating with leading universities is a
cornerstone of our mission to drive innovation in aerospace.
By partnering with top academic institutions, we can tap into
their extensive research capabilities and expertise, bringing
a fresh perspective and ideas to the table.

Through these collaborations, organizations at NARTP
have access to groundbreaking research in fields such as
aerospace engineering, materials science, and data analytics.
This allows them to stay ahead of emerging trends and
leverage new technologies for their own R&D efforts.

But it is not just about accessing knowledge; working with
universities also provides opportunities for mentorship and
talent development, with students and researchers gaining
valuable hands-on experience.

Our partners include:

Stockton University

Rowan University

Rutgers University

Embry-Riddle Aeronautical University
Atlantic Cape Community College

Accelerate Your Flight Path
to Success

NARTP Building #2 is more than just a workspace; it
is a runway for your next breakthrough. By joining our
community, you gain a competitive edge through access to
top-tier resources and a network of like-minded innovators.

Join us at NARTP, where your
organization can lead the charge in
deploying solutions from research
to reality. Contact us today to learn
about becoming a tenant at NARTP
Building #2 and take the first

step towards revolutionizing the
aerospace industry.

15



4N\
SN

\‘-1/’ "ARTP COLLABORATIVE INNOVATION IN AEROSPACE R&D:
SS9 NATIONAL AEROSPACE  HOW ENGINEERS, INSTITUTIONS, AND INNOVATORS CAN SHAPE THE FUTURE OF FLIGHT

The Collaborative Future of Aviation

Collaboration in aviation R&D is no longer optional; it is
the key to unlocking the next generation of innovation
and ensuring the industry remains resilient, sustainable,
and competitive. Engineers bring technical expertise,
research institutions provide academic rigor, innovators
deliver disruptive ideas, and regulatory bodies promote
shared standards.

Join the Revolution

Together, these stakeholders have
the power to tackle the industry’s
most pressing issues, from improving
efficiency and safety to addressing
the environmental impact of flight.

By applying these insights and prioritizing collaboration, engineers, and organizations can lead the charge
in shaping the future of aviation. If your team is ready to explore how partnerships can accelerate your R&D
efforts, get in touch today to learn more about how we can connect you with forward-thinking collaborators.

National Aerospace Research and Technology Park

600 Aviation Research Blvd., Suite 120 | Egg Harbor Township, NJ 08234 | nartp.com | 609.365.2183
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