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Global Trends, Technology, and Workforce
Creating Challenges and Opportunities in
Aerospace and Defense
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This article originally appeared in the March/April 2024 issue of Expansion
Solutions Magazine.
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The Aerospace and Defense industry has been getting a lot of attention in the
news recently. Top stories include exciting innovations in autonomous
technology, space exploration, defense needs related to new and continuing
global conflicts, and clean technology including advances in power sources and
fuels. There has also been coverage of topics of concern within the industry,
including recent high-profile equipment malfunctions and security failures.

This attention will likely continue as Aerospace and Defense is a critical industry
not only for our economy but also for national security, business and leisure
travel, space exploration and development, and our continued advancement of
new technologies serving multiple industry sectors.

Aerospace and Defense is comprised of many core industries within aircraft
manufacturing, including guided missiles, space vehicles, explosives,
ammunition, and arms, military vehicles, and all their related parts and systems.
There are also a number of related industries within the supply chain such as
metals, plastics, composites, electronics, information technology, and
professional and technical services including engineering and R&D.

In this article, we will focus on a core subset of industries considered part of or
connected to Aerospace and Defense, their economic performance, and what
is driving economic opportunities and investment. The supply chain for
Aerospace and Defense is expansive and therefore creates multiple
opportunities across many sectors and subsectors. A detailed listing of the
specific industries and the associated North American Industry Classification
Codes (NAICS) is included at the end of this article.

Economic Performance by the Numbers

The Aerospace Industries Association has represented the industry since 1919.
It provides an annual economic assessment of the industry[1] which highlights
the significant positive contributions year after year, including:

e Economic output representing 1.65% of the total US GDP in 2022

e High wages

e High exports with a positive trade balance (exports are higher than
imports)

e Sales and purchases across a large supply chain

e High levels of innovation

Digging deeper into recent data from multiple sources supports this
assessment of the industry. In 2022, Aerospace and Defense revenues were
estimated at $373 billion in the US, a substantial increase over the 2017 level of
$335 billion and an indication of recovery from the declines experienced in
2019 and 2020 driven by COVID-19 and supply chain constraints.
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IBISWorld projects this revenue turnaround will continue and estimates that
Aerospace and Defense revenues will reach $439 billion by 2027. Within the
industry group, Aircraft, Engine, and Parts Manufacturing represent by far the
largest source of revenues, an estimated $300 billion in 2022.

Aerospace and Defense Revenue
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Supporting strong output and economic benefit, Aerospace and Defense is a
“high-value” industry, meaning its revenues are significantly higher than the
cost of the goods and services it uses in production. Aerospace and Defense’s
value[2] add in 2022 was estimated at $97 billion and is projected to reach $115
billion by 2027.
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Aerospace and Defense Cluster Value Added
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In terms of employment, Aerospace and Defense had an estimated 574,271
jobs in 2002 with 71% specifically related to aircraft and related parts. Another
17% of jobs are within Guided Missile and Space Manufacturing and related
parts.

Earnings and related wages per job are relatively high in Aerospace and
Defense, averaging $135,222/year in 2022.
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The top occupations in Aerospace and Defense are a mix of production (CNC
and other machining, tooling, and metal working), engineers, computer
software, and supervisors and managers requiring either degrees or moderate
on the job training.

Increasingly, industry employers report needing more employees with skills in
IT, problem-solving, communications, the ability to work in teams, and the ability
to work with integrated technology including robotics.

Aerospace and Defense Industry Group Jobs and Job Share by Region, 2022

United States

Share of
Industry Sectors Jobs  Group
Aircraft Manufacturing 25111 393%
Other Aircraft Parts and Auxiliary Equipment Manufacturing %152 17.1%
Aircraft Engine and Engine Parts Manufacturing 81315 142%
Guided Missile and Space Vehicle Manufacturing 14591 130%
Small Arms, Ordnance, and Ordnance Accessories Manufacturing 54T 44%
Ammunition (except Small Arms) Manufacturing 16195  28%
Guided Missile and Space Vehicle Propulsion Unit and Propulsion Unit Parts Manufacturing 16,157 28%
Small Arms Ammunition Manufacturing 127057 22%
Military Armored Vehicle, Tank, and Tank Component Manufacturing 6749 15%
Other Guided Missile and Space Vehicle Parts and Auxiliary Equipment Manufacturing 7868 14%
Explosives Manufacturing 122 13%
Total Aerospace and Defense Industry Group 574211 100.0%

Source: Lightcast

Aerospace and Defense is both a high exporter and importer of goods and
services. According to IBISWorld, exports in 2022 totaled approximately $23
billion, representing 6% of revenues for all industries in the US. That same year
imports totaled approximately $54 billion, resulting in a trade deficit of $31
billion. Federal efforts to produce more goods and services in the US and
through onshoring efforts will help stabilize this trade deficit, however imports
will likely remain high to meet industry needs within global supply chains and
markets. It is worth noting that non-defense activity in Aerospace is typically
high in exports and contributes positively to the US trade balance.
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Aerospace and Defense Exports and Imports
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Canada and Mexico are the largest recipients of Aerospace and Defense
exports, each accounting for 10% or more of the industry group’s 2022 exports.
China and Canada are the main sources of the industry group’s imports,
supplying 16% and 11%, respectively, of total imports.
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Raytheon Technologies is the largest Aerospace and Defense company in the
US, with a market share of 10.3% in 2022. The next largest by market share are
Boeing Company and GE Aviation UK, with 8.4% and 5.5%. Other significant
players include Lockheed Martin Corporation (4.7%) and General Dynamics
Corporation (1.3%).

Data on total jobs and job concentration reveal Aerospace and Defense hubs in
major metropolitan areas, many of which feature significant airport facilities or
proximity to multiple facilities. This includes Seattle, WA, Los Angeles, CA,
Dallas, TX, and Hartford, CT.

Smaller metropolitan areas can have a larger job concentration relative to total

jobs in all sections, and the most concentrated include Camden, AK, Wichita,
KS, Ozark, AL, Cedartown, GA, and Milledgeville, GA.
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Factors Driving Trends and Opportunities

There are numerous factors that impact and drive economic development
trends and opportunities in Aerospace and Defense. The following is an
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overview of the more critical factors related to recent and emerging activities.

Innovation, Entrepreneurship, and Technology
Innovation and entrepreneurship are driving growth in existing and emerging

regional hubs. This includes growth of test sites, R&D, technology, and
commercialization.

L, Griffiss International Airport, NY

NORTH DAKOTA

2. New Mexico State University, NM

3. North Dakota Department of Commerce, ND
4, State of Nevada, NV

5. Texas AGM University Corpus Christi, TX

6. University of Alaska Fairbanks, AK

1. Virginia Polytechnic Institute & State University, VA

\*\

Test sites for Unmanned Aircraft Systems (UAS) are seeing significant growth
and investment. The Federal Aviation Administration (FAA) has seven UAS test
sites across the country that are generating emerging industry activity.

In addition to the FAA test site locations, innovation related to Aerospace and
UAS is also emerging in other regions.

GENIUS NY is a startup accelerator in Syracuse sponsored by Empire State
Development, which invests $3 million annually into seed-stage startups
focused on uncrewed aerial systems, automation, and artificial intelligence (Al)
[3]. Itis located near Griffiss International Airport at the Griffiss Business
Technology Park in Rome, NY, and is operated by Oneida County. This is
creating a targeted growth corridor from Rome to Syracuse.

Detroit’s Advanced Aerial Innovation Region is a recent entrant into UAS and
drone hub development. A partnership between Ford affiliate Michigan Central
and the Michigan Department of Transportation, it is the first cross-sector,
advanced aerial urban initiative in the US. It seeks to attract drone company
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startups, provide high-skill job training, and advance public policy related to the
commercialization of drone technology in the state[4].

The AeroPark Innovation District located at and adjacent to St Mary’s County
Airport in Maryland is also a recent entrant hoping to create a hub of Aerospace
and Defense activity. It encompasses the University of Maryland UAS Test Site;
TechPort business accelerator; aviation and aeronautic companies including
PaxAero, Solutions, ABSI Aerospace & Defense, MTECH, and AlRtec; and the
Wildewood Professional and Technology Park and retail areas.

The Tulsa Hub for Equitable & Trustworthy Autonomy (THETA) in Oklahoma
was recently designated as one of 31 Tech Hubs to receive federal funding from
the US Department of Commerce’s Economic Development Administration.
THETA will focus on unmanned aerial systems, drones, cybersecurity, and
generative artificial intelligence and is an excellent example of the importance
of regional collaboration for success in Aerospace and Defense. Led by Tulsa
Innovation Labs, the partnership includes Tulsa Regional Chamber of
Commerce, University of Oklahoma, Oklahoma State University, Tulsa
Community College, Oklahoma Aeronautics Commission, and many more.

The Los Angeles region has long been an area dense with Aerospace activity
and is seeing considerable investment as a hub for emerging technologies and
commercialization. Among the coordinating partners from an economic
development perspective is the SoCal Aerospace Council.

The council’s purpose is to build and sustain the most globally competitive
Aerospace and Defense cluster. This effort is building on and succeeding in
growth with involvement from multiple top companies, including Relativity
Space, SpaceX, Rocket Lab, and many more.

In almost all cases, innovation advances in Aerospace and Defense are being
led by or are occurring parallel to advances in information and digital
technologies. Examples include:

¢ Increased use of data and analytics that supports modeling-based
systems for design, engineering, and throughout production and other
ongoing processes.

e Sensors, monitoring, digital twins, and blockchain that support production
and supply chain monitoring, efficiency, and safety.

e Al-supported predictive maintenance that provides the ability to forecast
equipment failure.

¢ Virtual and augmented reality that supports training as well as
maintenance and repairs.

This increased use of data and information technologies within Aerospace and
Defense is also simultaneously increasing the necessity and demand for
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enhanced cybersecurity.

Another major area of innovation and technology is cleantech, which uses
technology to reduce carbon emissions and depletion of natural resources,
increase the use of renewable energy and materials, and help companies
improve efficiency by requiring less energy or materials. For Aerospace and
Defense, this includes integration of cleaner fuels (biofuels), advanced materials
(lighter stronger, sources from cleaner raw materials such as bioplastics),
electrification, R&D, and commercialization of hydrogen technologies.

Cleantech is being integrated within the Aerospace and Defense industry in
response to global consumer trends and demand, which are driving new
regulations, policies, and incentives, and as a way to reduce costs and improve
performance. According to IBISWorld, “Concerns about sustainability and the
industry’s reliance on fossil fuels have driven demand for electricity-based
solutions to air travel that are more environmentally friendly. Viable electric
models have already gone airborne with the help of lightweight body and
engine compositions, though some look to hydrogen planes as a more practical
solution. While electric cars are a modern reality, battery limitations and a lack
of regulatory frameworks have dramatically slowed the technology’s adoption
in air travel. To address this, manufacturers will continue partnering with electric
vehicle companies and invest heavily in exploring electric propulsion
technology.”

Federal Spending and Initiatives

Federal spending by the US Department of Defense (DOD) plays a significant
role in the demand for the Aerospace and Defense products and services. In
the past ten years, DOD budgets have grown substantially, increasing from
$560 billion in 2015 to $842 billion in 2024.
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DoD Budget FY 2015-FY 2024

inbillions $
015 2016 2017 2018 2019 220 221 22 2023 204
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i

Source and Notes: Defense Budget Overview, United States Department of
Defense, Fiscal Year 2024 Budget Request; Includes Global War on
Terror/Overseas Contingency Operations and other supplemental funding
including funding for Ukraine.

This increase in US defense spending is consistent with global trends.
According to ResearchAndMarkets.com, which released a 2023 report on the
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global Aerospace and Defense market, “The defense industrial base across US
[and] Europe is gearing up to ramp-up production rates over near term to refill
depleting stockpiles of munitions, missiles, [and] weapons following the rapid
rate at which they are being used in Ukraine and to meet growing international
orders. The global defense spending, thus, is projected to reach the record
$2.5 trillion level by 2027 as the industry prepares to ramp up production rates
to unprecedented rates [and] level over near to medium term to meet huge
global demand, replenish depleted inventory levels and develop next
generation capabilities with significant investments underway towards R&D as
well.”

In addition to DOD spending, US government spending has long played a role
in the trajectory of the Aerospace and Defense sector. In addition to the typical
annual budget allocations, this has been especially true in the last three years,
as there have been numerous blockbuster government spending bills aimed at
transforming the nation’s infrastructure, energy, and manufacturing sectors.

Three pieces of legislation that will have a notable impact on Aerospace and
Defense industries include the Infrastructure Investment and Jobs Act (passed
in November 2021), the CHIPS and Science Act (passed in August 2022), and
the Inflation Reduction Act (passed in August 2022). Much of the federal
investment is driven by the desire to ramp up manufacturing within the US, to
accelerate the application of Al and other digitals technologies, and to fast track
the research and application of sustainable fuels and practices that will make
the industry more resilient and lessen its impact on the environment.

The federal government set a goal to reach net-zero greenhouse gas emissions
in the US aviation sector by 2050[5] and pieces of the Inflation Reduction Act
seek to incentivize this transition and mitigate industry’s impact on climate
change. This includes grants that encourage the use of sustainable aviation
fuels (SAF) and low-emission technology.

The Fueling Aviation’s Sustainable Transition (FAST) grant program will award a
total of $244.5 million to a range of users in the industry. Private sector
companies can apply for the funds, along with other stakeholders like airports,
air carriers, universities, local governments, and nonprofits.[6] The latest round
of applications is currently being reviewed and additional funding is set aside in
the coming years.

The Infrastructure Investment and jobs Act (IlJA) stands as one of the nation’s
largest investments in infrastructure. It includes $25 billion in funding for
aviation-related items like airports and air traffic control. These investments are
severely overdue according to the American Society of Civil Engineers (ASCE),
an industry group that gave US aviation infrastructure a D+ rating in their 2021
Report Card for America’s Infrastructure.[7]

The objective of the CHIPS and Science Act is to incentivize the production and
innovation of semiconductor chips across the US. These chips are prevalent in
the aerospace industry and the availability to secure them is critical to the
stability of both the commercial and defense side of the industry. The CHIPS
Program Office notes that while there is no fixed amount for awards, they
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anticipate their investments to range between 5-15% of the applicant project’s
total capital expenses. The first Notice of Funding Opportunity was released in
February 2023 and there were several waves of funding for different parts of
the industry.

Applicants are asked to demonstrate their level of commitment to the project,
which is judged based on the level of coordination with other local and state
incentives, the amount of private capital leveraged compared to the grant ask,
and the status of site evaluation if the project is construction focused.[8]

Additional funding opportunities will be available in the coming years around
the production, construction, workforce, and research and development.

At the end of 2023, the federal government awarded the very first CHIPS and
Science Act grant to BAE Systems, based in New Hampshire. The Aerospace
and Defense government contractor received a $35 million grant to quadruple
its semiconductor production capabilities. The US Commerce Department says
that it expects to roll out around $53 billion in CHIPS and Science Act grants.[9]

Commercial Aircraft

Commercial aircraft, engines, and parts are a major part of all Aerospace and
Defense activity. They are primarily driven by consumer demand which can be
measured by enplanements. Impacted significantly by COVID-19, air travel has
since rebounded. According to the US Department of Transportation, Bureau of
Transportation Statistics, based on October seasonally adjusted data:

e Systemwide enplanements (81 million) reached a new all-time high based
on data through October 2023.

e Domestic enplanements (70.1 million) were down 1.2% from the all-time
high of 70.9 million reached in January 2020.

¢ International enplanements (10.89 million) reached a new all-time high
based on data through October 2023.

On recent and future demand, IBISWorld reported in 2023: “Despite a collapse
of demand for air travel and new airplanes amid the COVID-19 pandemic, the
pent-up demand in its aftermath brought a surge of air transit that boosted
revenue as airlines sought replacements for planes and plane parts.”[10]

However, IBISWorld also indicated this demand was somewhat muted:
“Climbing inflation has led to plummeting consumer confidence, discouraging
travel. This trend has rippled through consumer aerospace markets,
counteracting post-pandemic growth.”[11]

Consumer sentiment has also been impacted by safety concerns and service
disruptions that have gained significant media attention. According to
IBISWorld: “Commercial air transit represents the largest revenue stream, so
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steadily improving consumer sentiment will drive growth. Domestic and
international trips by US residents will reliably and notably climb over the next
five years, representing a continued interest in travel following the still-lingering
pandemic lockdowns.”[12]

Supply Chains

In addition to negatively impacting air travel, COVID-19 also directly impacted
Aerospace and Defense supply chains. The impact was significant, and the
recovery was slow. Supply chains have also been impacted by the reduced
availability of computer chips and critical minerals and continued threats and
disruptions from global conflicts. Additional computer chip capacity is being
added within the US through the federal funding programs mentioned earlier in
this article but is not yet online.

In addition to building physical capacity, technology is increasingly being
deployed to make supply chains more efficient, responsive, and resilient.
According to an article published by Deloitte Research Center for Energy &
Industrials: “The A&D supply chain is a complex, globalized ecosystem of
customers and original equipment manufacturers; multiple tiers of suppliers;
and maintenance, repair, and overhaul providers. This complexity makes
implementing diversification and transparency across the value chain extremely
difficult, but imperative.[13]”

This is where technology is increasingly coming into play. The Internet of Things
(10T), as well as sensors, blockchain, and Al are all being piloted and integrated
into supply chain applications. Adaptive manufacturing (3D Printing) also
provides the ability to some make parts and materials on site, reducing the
need for warehousing and transporting.

According to an article on Aerospace and Defense technology trends published
recently by Epicflow: “The main advantage of additive manufacturing for the
aerospace sector is that it improves manufacturing efficiency (thanks to rapid
prototype development) and makes it possible to produce more lightweight
components for aircraft, spacecraft, and satellites. This is especially relevant in
the context of post-pandemic production ramp-ups in the aerospace realm; the
technology makes it possible to reduce production costs, optimize fuel
consumption, and generally gives aerospace manufacturers a competitive
advantage.”[14]

Workforce

Aerospace and Defense industry employers require a workforce with traditional
advanced manufacturing skills in production, engineering, and related field, but
are increasingly seeking workers with IT/digital skills. Furthermore, due to rapid
changes in technology, no one can be expected to learn and be skilled at both
what is needed and applicable in today’s industry as well as what might be
required five years into the future and beyond without the strong commitment
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of industry, companies, and the education and workforce system for providing
workers with continuous and adaptive learning.

This is all occurring in the midst of workforce shortages and competition for
workers across all industries which is unlikely to subside in the mid-to long term
future given the retiring population and demographics of the population in the
Us.

Companies and industries will need to significantly increase opportunities for
training and education through partnerships with government and academia.
This will need to be coupled with increasing the flexibility of traditional
shiftwork, compensation and benefit increases, and providing a supportive
work environment that meets workers needs within the region and localities
where work is done in the form of housing, family care, and transportation.

Key Takeaways for Economic and Business
Developers

The economic trends and opportunities presented in this article affect
Aerospace and Defense companies all the way from start-ups to large global
companies. Economic and business developers seeking to support these
companies or attract new companies and investment will benefit from a focus
on strategies and actions within three key areas.

Support Workforce Development: While support to retain and attract workers
exists across numerous occupations and skill areas the most critical for
Aerospace and Defense are those within manufacturing and production,
engineering, and information technology. Successful workforce development
efforts will require close collaboration between industry, education, and
workforce partners. The focus should be on providing continuous training and
the modernization of skills to include critical thinking, problem solving, and
communications alongside technology. Supporting and partnering with high
school career and technical centers as well as community colleges can have
the most immediate impact.

Focus Marketing Efforts on Attraction and Investment: Aerospace and
Defense require specific methods and data for marketing and business
attraction. It is important to understand foreign and domestic trade and supply
chains to be able to align with your niche and assets, including R&D, workforce,
and location.

Specific Aerospace and Defense trade shows and conferences to consider
attending for business and economic development include:

¢ AeroDef Manufacturing: Held every two years and produced by SME in
partnership with industry OEMs, its mission is to foster innovation across
the extended enterprise to reduce costs, expedite production times and
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maintain manufacturing competitiveness in the global economy. The
show is collocated with WESTEC, a manufacturing technology show.

Farnborough International Airshow: A trade exhibition for the aerospace
and defense industries where civilian and military aircraft are
demonstrated to potential customers and investors.

International Paris Air Show: An international aviation and aerospace
exhibition, which is organized every two years and is the oldest and
largest air show in the world.

AUVSI XPONENTIAL: The Association for Uncrewed Vehicle Systems
International’s tech conference, it is dedicated to unmanned systems and
robotics.

Military Robotics and Autonomous Systems USA: This conference is
dedicated to military robotics in the land environment and brings
together leading US and international programs managers, robotics
experts and industry to discuss role of military robots in modern warfare.

UAV Technology: This leading international forum is focused on the
development of uncrewed aerial systems for military, industry, and
academia.

Foster Regional and Cross-Sector Partnerships: The footprint of Aerospace
and Defense industry typically spans multiple states or regions and involves a
variety of sectors within the value and supply chains. No one region can
compete alone and no one organization can provide all the effort and services
needed to succeed. Help develop and sustain collaborative relationships with
the organizations, companies, schools, and agencies in your community.
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Aerospace and Defense Industries

325920
332992
332993
3329%
336411
336412
336413
336414
336415
336419
336992

LEA

Description

Explosives Manufacturing

Small Arms Ammunition Manufacturing

Ammunition (except Small Arms) Manufacturing

Small Arms, Ordnance, and Ordnance Accessories Manufacturing

Aircraft Manufacturing

Aircraft Engine and Engine Parts Manufacturing

Other Aircraft Parts and Auxiliary Equipment Manufacturing

Guided Missile and Space Vehicle Manufacturing

Guided Missile and Space Vehicle Propulsion Unit and Propulsion Unit Parts Manufacturing
Other Guided Missile and Space Vehicle Parts and Auxiliary Equipment Manufacturing
Military Armored Viehicle, Tank, and Tank Component Manufacturing
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