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Abstract 

 The Air Domain is a critical National Security industry driving a broad spectrum of 

technology development.  Air Domain is a technology integrator of capabilities from other 

industry studies such as munitions, information technology, and electronic warfare.  Therefore, 

the Air Domain drives economic growth across multiple business sectors.  Research in the 

shifting of strategic priorities revealed the Air Domain is not positioned to maintain the U.S. 

technical superiority.  Policymakers should focus on increasing research and development, 

improving technology protection, and revise restrictive regulations enabling rapid development 

and fielding.  The 2020 Air Domain Industry Study for the Eisenhower School of National 

Security and Resources Strategy consists of the following students:

Lt Col Andrew Beitz, U.S. 

Air Force 
CDR Ryan Gaul, U.S. Navy 

Ms. Patricia Ryan, 

Department of the Air 

Force 

LtCol Jon Bidstrup, U.S. 

Marine Corps 

COL Stephen Kapkory, Kenya Air 

Force 

Dr. Marc Shaver, 

Department of the Air 

Force 

Mr. Robert Collins, 

Department of State 

Ms. Cecily Lowenstein, 

Department of Homeland 

Security, U.S. Coast Guard 

Lt Col Joe Stangl, U.S. Air 

Force 

Mr. Jeff Donald, Business 

Council for International 

Understanding 

Lt Col Marty O’Brien, U.S. Air 

Force 

Mr. Cliff Stevens, 

Department of the Army 

COL Andrii Dyda, Ukraine 

Army 

COL Andres Parra Espitia, 

Colombia Army 

CDR Jerrod Washburn, 

U.S. Navy 

The faculty members are Dr. Tim Russo and Colonel Michael Hesse. 

 In the development of this report, the Air Domain Industry Study Seminar (henceforth 

Seminar 1) met and interviewed experts from the public and private sectors, including the 

Department of Defense, Federal Aviation Administration, Boeing Corporation, Bell Textron, 

Elbit USA and numerous other sources.  Air Domain also had the benefit of receiving guest 

lectures from domain experts from the Teal Group, the Aerospace Industry Association, the 

Defense Counterintelligence and Security Agency, Joint Staff/J8, AF/A5, and AFWIC. 

 Seminar 1 focused its study on major aviation manufacturers in the U.S., significant U.S. 

Government interaction with those manufacturers, and the worldwide environment in which Air 

Domain industries participate, including U.S. Great Power competition with China and Russia.
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Introduction 
 

Domain Definition  
The Air Domain Industry consists of all products and services related to aviation, in 

particular as they may relate to the national security of the United States of America.  This is a 

broad field, including manned and unmanned aircraft, systems for operating aircraft such as 

avionics and sensors, munitions that may be fired or dropped from aircraft, and the facilities, 

materials, and manpower used to manufacture, support, and repair aircraft.  It is not restricted to 

purely military products, as commercial and general aviation products are often dual-use or can 

be repurposed. 

National Security Capabilities 
The first recorded use of aircraft for military purposes was in 1793, when the French 

employed a hydrogen balloon to observe enemy troop movements.1  The use of aviation for 

national security purposes has broadened significantly since then, especially after the advent of 

heavier-than-air flight in 1903.  Intelligence, surveillance, and reconnaissance (ISR) has been a 

staple capability since that first balloon but has expanded recently with the introduction of 

unmanned aerial systems (UAS).  The delivery of ordnance onto enemy positions on land and 

ships on water became prevalent during World War One and developed into tactical and strategic 

bombing through World War Two and beyond.  The ability of aircraft to attack other aircraft to 

prevent reconnaissance or bombing also developed during World War One and has continued to 

advance to the point of discussion of Sixth Generation fighter aircraft and/or systems.  Aircraft 

can transport troops and material virtually anywhere around the world more quickly than any 

other transportation method, allowing global power projection. 

Thesis 
 The U.S. is the world’s leader in Air Domain technology innovation and manufacturing 

and has been at the forefront of flight for over a century.  Over the last two decades, the Air 

Domain adapted to economic fluctuations marked by civil market expansion and shrinking 

defense budgets as well as continued rigid regulatory and acquisition policies.  This has reduced 

the Defense Industrial Base (DIB) through mergers and acquisitions, supply chain globalization, 

and off-shoring of manufacturing capability.  This has left the air domain industry ill-prepared to 

support the National Security Strategy (NSS) transition to great power competition.  This paper 

depicts the state of the Air Domain industry today and identifies emerging technologies and 

processes, concluding with policy recommendations to maintain U.S. national security through 

military, economic, and industrial power. 

Research Methodology 
 Seminar 1 used a combination of literature review, site visits, in-person interviews, and 

remote conferencing to conduct research on the Air Domain Industry.  Due to the COVID-19 

crisis, site visits were limited but comprehensive electronic conferencing overcame the 

limitations.  Seminar 1 spoke with representatives from the Department of Defense, industry, and 

relevant industry observers to gain multiple viewpoints on issues.  Through extensive discussion 

and debate among the seminar, consensus on conclusions was achieved. 
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Disclaimer 
 The views expressed in this paper are those of the seminar members and do not reflect the 

official policy or position of the National Defense University, the Department of Defense, or the 

U.S. Government. 

  



3 

 

Strategic Environment 
 

Security Situation 
 The global security situation facing the U.S. has evolved in recent years from the focus 

on less-developed rogue states and violent extremist groups to one where we have identified the 

technologically advanced revisionist powers of China and Russia as the primary threats to 

American security and prosperity.  The most recent National Defense Strategy (NDS) also calls 

out “rapid technological advancements and the changing character of war” as major challenges 

to our security.2  For example, both Russia and China have employed advanced Anti-

Access/Area Denial (A2/AD) capabilities, specifically designed to thwart American air 

superiority.  The U.S. strategy seeks to capitalize on cooperative efforts with allies such as 

security commitments and arm sales to address great power competition with China and Russia. 

Security Commitments 

The U.S. has legal security commitments to other nations around the world.  In Europe, 

the U.S. is a signatory to and leading power in the North Atlantic Treaty Organization (NATO), 

which states that the members acknowledge, “that an armed attack against one or more of them 

… shall be considered an attack against them all and … will assist the Party or Parties so 

attacked by taking … such action as it deems necessary, including the use of armed force, to 

restore and maintain the security of the North Atlantic area.”3  NATO members include several 

countries that border and are potentially threatened by Russia, including the Baltic and Nordic 

states.  In Asia, the U.S. has treaty alliances with Japan, the Republic of Korea, Australia, and the 

Philippines.  The U.S. also has a defensive relationship with Taiwan declaring the U.S. has a 

policy to “to provide Taiwan with arms of a defensive character” and “to maintain the capacity 

of the U.S. to resist any resort to force or other forms of coercion that would jeopardize the 

security, or the social or economic system, of the people on Taiwan.”4  This does not mandate 

the U.S. would go to war to defend Taiwan, but does indicate a higher likelihood if Taiwan was 

threatened by its long-time opponent China.  In the Near East, the U.S. has a long defensive 

relationship with Israel though no formal alliance commitment.  However, it is currently likely 

that the U.S. would support Israel’s defense, especially if Israel came under attack from Iran.5 

Arms Sales 

Arms sales are an important component of strengthening U.S. alliances, particularly by 

deepening interoperability.6  If the U.S. operates the same systems as our allies, it can operate 

together more effectively to secure common objectives.  Out of $56.2 billion in announced 

foreign military sales in 2019, two of the largest sales were of F-16 fighters ($14.5 billion) and 

air-to-air missiles ($2 billion).  These sales can also help to support domestic industry when U.S. 

arms purchases slow.7  During a Seminar 1 visit to a major American aerospace manufacturing 

facility in February 2020, it was noted several major production lines were currently being kept 

in operation solely by foreign sales. 

The U.S. does not import significant numbers of finished Air Domain products from 

abroad as it focuses on domestic producers.  However, major Air Domain Industry 

manufacturers in the U.S. do rely on numerous global suppliers for systems and materials. 
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Economic Strength 
 At the end of 2019, the U.S. economy, as measured by Gross Domestic Product growth, 

was stable but slowing with the final two quarters of 2019 showing 2.1% growth.8  However, the 

current COVID-19 crisis has significantly affected the U.S. economic strength as a whole.  The 

Congressional Budget Office (CBO) predicts a sharp contraction in the second quarter based on a 

number of factors, including “more than 24 million new unemployment insurance claims 

reported since mid-March.”9  Follow on effects of this economic contraction include a significant 

increase in the federal deficit and federal debt held by the public.10  This trajectory suggests the 

possibility of future decreases in discretionary U.S. Government spending, to include defense 

spending.  

Defense Budgets 
 Prior to the COVID-19 crisis, Department of Defense (DoD) budgets for procuring 

aircraft have generally trended downwards since a high of $34 billion in 2010.11  In a 30 year 

forward projection of one-for-one replacement, CBO estimates that “costs for procuring aircraft 

increase steadily through the mid-2030s and peak at $44 billion in 2038.  DoD’s costs would 

exceed the peak appropriation of the past 20 years ($34 billion in 2010) every year between 2030 

and 2043, CBO estimates, and would exceed the 2000–2018 average ($26 billion) every year 

between 2021 and 2047.”12 

Defense Industrial Base 
 The U.S. Defense Industrial Base for the Air Domain is dominated by three major 

corporations: Boeing, Lockheed Martin, and Northrop Grumman.  These corporations are 

supported by a global supply chain consisting of hundreds of companies ranging from large 

corporations to local small businesses.  Airbus is the predominant player in the rest of the world, 

though Russia and China have industrial capacity at a lower level.  Presentations detailing these 

corporations’ strategies, strengths, and weaknesses are included as Appendices A – D. 
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Products 
 

 Three major product lines dominate the future of Air Domain in the U.S.  They are Future 

Vertical Lift, Sixth Generation Fighters, and Unmanned Aerial Systems.  These products will 

perform nearly the entirety of the mission sets assigned to Air Domain platforms and could 

revolutionize the conduct of military action in the air. 

Future Vertical Lift (FVL) 
 The DoD has over 5,700 helicopters in service today.13   All of these aircraft will “reach 

the end of their expected useful life starting in the mid-2020s.”14  In order to replace this fleet, 

DoD decided to implement a joint effort called “Future Vertical Lift” encompassing the next 

generation replacements for all sizes, or “capability sets”, of vertical lift aircraft in the DoD’s 

inventory.15  The first FVL system being developed is the Medium Lift Capability Set Three 

aircraft, which will replace such aircraft as the UH-60, UH-1, and V-22.  As the lead FVL 

agency, the Army designated it the Future Long Range Assault Aircraft (FLRAA).  The 

competition for FLRAA has come down to two designs, the Sikorsky-Boeing SB>1 Defiant, a 

compound helicopter with two counter-rotating main rotors and a pusher-propeller at the back of 

the aircraft for increased speed, and the Bell V-280 Valor, a tilt-rotor aircraft that improves on 

the technology of the current V-22 Osprey.  The next competition will be for the Capability Set 

One aircraft, designated the Future Attack Reconnaissance Aircraft (FARA).  As of March 2020, 

the Army selected the Sikorsky Raider X and Bell A360 Invictus designs to compete for the 

contract award.16  See Appendix E for more detail. 

 While the FVL concept is to procure the same aircraft in each capability set for all the 

services, lessons learned from the F-35 program indicate trying to have one platform meet the 

varying service needs will not meet expectations.  It is recommended that each service is allowed 

the option to field either of the final two competing designs within each FVL capability set in 

order to better meet differing service requirements (e.g. shipboard compatibility) and service 

history and culture (e.g. the Army has no tilt-rotor experience and would likely transition to 

another helicopter more easily).  As the FVL program continues, future capability sets will 

ostensibly be derived from these designs, which are scalable.  This will also improve DIB 

resilience by increasing and diversifying the manufacturers available. 

Sixth Generation Fighter 
The U.S. maintains its air supremacy advantage over its competition through integrating 

several advanced capabilities to create new generations of fighters.  The current U.S. 5th 

Generation fighters, the F-22 Raptor and F-35 Lightning II, incorporated advancements in 

stealth, composite material manufacturing, and advanced data links, which Russia and China are 

still trying to match.  As the F-35 progresses towards full operational capability, the U.S. is 

defining 6th Generation fighter technologies.  The literature review indicates 6th Generation 

fighters may include upgrades in data fusion improving situational awareness, directed energy 

weapons,17 cooperative unmanned systems (loyal wingmen),18 artificial intelligence to conduct 

and defend against kinetic and cyber-attacks, and advanced multi-use materials (e.g. structural 

components that double as sensors).19  However, there are mission questions on the future 

operational environment,20 such as should 6th Generation fighters be manned or remotely piloted 
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like UAS, and to what extent should artificial intelligence be used to control systems.  Given the 

long development times, to ensure air dominance, the U.S. must first define the future mission 

environment and then direct the necessary 6th Generation advanced technology development. 

Unmanned Aerial Systems 
In the U.S., technology advancements enabled the DoD to expand the missions assigned 

to UASs meeting the new and challenging mission environments not suited for manned missions.  

UAS has given “the military the ability to conduct persistent surveillance and strike quickly,”21 

that is more cost-effective22 and reduces combat personnel losses.  As the DoD continues to 

expand its use of and research in UASs, the civil and commercial UAS use have exploded using 

the same technology to support a wide array of missions to include surveillance, surveying, 

agriculture, and freight delivery.23  As a result of commercial and civil growth, the U.S. has 

become the largest UAS market across all sectors.  However, U.S. UAS manufacturing has not 

kept up with demand, especially in the commercial market.   

In the U.S., the UAS manufacturing capability is dominated by military systems and 

primarily produced by the large air domain companies such as General Atomics and Northrup 

Grumman24 Although AeroVironment, a small/medium manufacturer, has successfully competed 

for DoD UAS business.25  The commercial market is dominated by a single Chinese firm, Da-

Jiang Innovations (DJI), providing 70% of global non-military UAS sales and 76.8% of all sales 

in North America.26  This gap is further supported in a recent innovation base assessment where 

the Council for Foreign Relations Task Force 77 stated there was no major U.S. commercial 

UAS manufacturer.27    

As UASs continue to grow in capability supporting more national security and 

commercial requirements, the U.S. needs to invest in expanding manufacturing capabilities to 

meet commercial requirements.  With the large air domain firms focused on military solutions, 

commercial manufacturing should emphasize growth in small and medium UASs, which 

represent 84% of U.S. manufacturing.28 
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Innovation Policy Environment 
 

 The ability to innovate in the Air Domain has been critical to the U.S. since World War 

II, in such areas as supersonic flight, use of rotorcraft, stealth, and use of new materials like 

composites in manufacturing.  Strong foundational policies regarding education and workforce 

development will be critical to continue this lead in innovation in addition to the innovative 

developments themselves. 

Leading Air Domain Innovation 
 Through a robust National Security Innovation Base (NSIB) consisting of interlinked 

relationships between private industry, academic institutions, and government entities, the U.S. 

continues to be the world leader in aviation-based innovation.  The U.S. Government spurs a 

large amount of Research and Development (R&D) directly through organizations such as the 

Defense Advanced Research Projects Agency (DARPA) and the National Aeronautics and Space 

Administration (NASA), indirectly by setting requirements for new acquisitions and encouraging 

private sector R&D to find new solutions for those requirements.  The U.S. Government is also 

the largest funder of basic research in the country, accounting for 42% in 2017.29 

 China, potentially the greatest competitor to the U.S., focuses significantly on innovation 

and R&D, but still lags behind the U.S. in the Air Domain.  China relies on purchasing or 

licensing foreign technology.  For example, China continues to import a significant number of 

helicopters from Russia due to limitations in their ability to produce helicopter engines, rotors, 

and transmissions.30  Chinese firms also have a history of intellectual property theft and the 

Chinese government “has implemented a whole-of-government campaign to recruit talent and 

foreign experts from around the world.”31 

 In order to maintain U.S. dominance in Air Domain innovation, the U.S. Government 

must continue or increase its investment in basic and applied research.  At the same time, the 

U.S. should strengthen efforts and penalties to limit Chinese access to U.S. higher education 

facilities32 while continuing to block their acquisition of critical businesses and intellectual 

property either through purchase or theft. 

Workforce Development 
The innovation and industrial bases’ success is reliant on having workforce development 

programs providing access to education and training programs focused on filling critical human 

capital gaps.  Despite the acknowledgment of its importance, human capital educational gaps, 

especially trade skills, is a constant theme in numerous assessments and reports on the industrial 

base health.33   The gaps’ impact are felt throughout the Air Domain industry but they are greater 

in the midsize and small companies that do not have the resources or access to help.34  In the last 

decade, the government enacted several programs revising the nation's training infrastructure 

through hands-on job skill programs and increasing apprenticeship35 only to have the same 

concerns arise in subsequent assessments and new reprogramming efforts36.    

Reports indicate some localized success, mainly with the Air Domain prime contractors. 

However, these successes have not transitioned equally to small and midsize enterprises.  The 

Air Domain industry's health is only as strong as the supply chain's health, and to ensure overall 
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industry health, the nation must focus on building up the workforce's strength for the midsize and 

small companies.  The U.S. government must establish a human capital strategy and consolidate 

all educational programs under a single lead.  The strategy needs to emphasize improving small 

and midsized companies access to the program and encourage prime contractors to lead in 

strengthening supply chain health through investment in programs where its suppliers are 

located.  Finally, the strategy must address the negative opinion regarding trade skills and 

manufacturing jobs as low paying, no opportunity for advancement and growth, and constantly 

under the threat of layoffs.37 
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Trade, Tax and Regulatory Environments 
 

 The civilian and defense portions of the Air Domain are not separate.  The two largest 

global aerospace manufacturers (Boeing and Airbus) derive much of their income from 

commercial aircraft while still being heavily invested in their defense divisions.  Innovation in 

commercial UAS technology can translate into defense requirements.  Thus, the U.S. can ensure 

strength in the Air Domain industry by focusing on domestic and international legal structures 

affecting commercial markets. 

Regulatory Environment 
Governance in the democratic world is a social contract balancing freedom and control.  

This is as true for the economy and specific markets as it is for individuals.  The Air Domain has 

been heavily regulated since its inception.  Enacted in the U.S. by the Federal Aviation 

Administration (FAA), this regulation has induced inevitable market inefficiencies and it is 

arguable that the Air Domain innovation environment has been stunted as a result.  To improve 

this environment, some degree of deregulation should be undertaken.  Three options include 

relatively small actions such as eliminating FAA subsidization and control of airports.  A more 

significant option would be the privatization of the FAA’s Air Traffic Control function.  The 

most drastic option would be to redefine the FAA’s role, removing all regulatory authority and 

making it a coordinating entity for formal standards as agreed upon by the Air Domain industry.  

A graduated implementation of all three options starting with the easiest and ending with full 

civilian Air Domain industry deregulation would likely spur further innovation in the Air 

Domain, though it may be politically implausible to move towards full deregulation in the near 

future. 

Trade and Tax Environment 
Many nations have used subsidies, local content requirements in procurements, tax 

holidays, infrastructure enhancements, R&D credits, and university partnerships to attract Air 

Domain industry investment.  China has been especially aggressive in attracting investments and 

has made technology transfer a requirement to access the market (projected at 7,500 new aircraft 

over the next 20 years).38  In adapting to this environment, American and European Air Domain 

companies have made acquisitions, formed joint ventures, and established research partnerships 

around the world, in the process diversifying and making more resilient the global supply chain. 

Despite agreements like the Plurilateral Agreement on Trade in Civil Aircraft, the U.S., and 

European Union (EU) have waged a sixteen year battle of claims and counterclaims on subsidies 

for the aerospace industry.  In October 2019, the World Trade Organization (WTO) made the 

largest arbitration award in its history allowing the U.S. the right to impose $7.5 billion in 

punitive tariffs and rejected claims that the EU no longer provides subsidies to Airbus.39  

Effective March 13, 2020 the U.S. imposed a 15% tariff on aircraft imported from the EU, 

though not on aircraft parts.40  These tariffs will raise prices for U.S. airlines purchasing Airbus 

aircraft and for passengers. 

    The U.S. should leverage the punitive tariffs to force an end to EU subsidies for the 

civil aircraft industry and gain European support for an aggressive effort against subsidies by 

other parties.  Working together to curb the practice would enable the U.S. and the EU to 
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maximize the benefits of their economies of scale and efficiency of production in the 

manufacture of aircraft.  Furthermore, the U.S. and EU should give preferential treatment to 

Trade in Civil Aircraft Agreement signatory countries in their Air Domain supply chains and 

target investments in those economies.  The U.S. and Europe should act in concert to challenge 

China to end its practice of forced technology transfer and joint ventures as a precondition to 

access in its civil aircraft market, imposing further technology transfer restrictions should they 

not do so. 
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Equipping Allies in the Air Domain 
 

 A primary NDS tenet is to “Strengthen Alliances and Attract New Partners.”41  The U.S. 

superiority in Air Domain products and systems can be leveraged with friendly countries 

supporting “our interests, maintaining favorable balances of power that deter aggression and 

support the stability that generates economic growth.”42  There are several methods allied 

countries can obtain U.S. Air Domain materiel, each with strengths and weaknesses.  Foreign 

Military Sales (FMS) is a system where the U.S. Government facilitates sales of U.S. defense 

articles to friendly countries supporting interoperability and generating more strength for the 

U.S. industrial base.  FMS sales includes additional support including spares, maintenance 

assistance, and training under the Total Package Approach (TPA) rubric43.  However, some 

technological upgrades are withheld from foreign users, leaving them to resort to intermediaries 

to keep their equipment relevant.  Direct Commercial Sales (DCS) is where U.S. defense 

industries sell directly to foreign militaries, as approved by the Department of State.  Allies can 

obtain aircraft much cheaper through DCS but cannot utilize TPA resources to maintain materiel 

obtained through DCS.44  For allies with more limited budgets, this can make the sustainment 

costs unaffordable.  The U.S. should work to elevate the value of FMS to allies by ensuring 

adequate upgrade plans for items supplied in this manner or allow allies to better use TPA 

resources for items procured via DCS.  Either, or both, will ensure U.S. allies continue to operate 

U.S. manufactured systems and prevent our allies from looking to Russia or China for alternative 

support. 

Ukraine as an Air Domain Partner 
 As the U.S. seeks new partnerships, Ukraine provides opportunity to establish new 

support capabilities strengthening the European theater.  The Air Force of the Armed Forces of 

Ukraine must recapitalize its force soon to replace an aging fleet of Soviet-made aircraft, as their 

prospects for maintenance and modernization diminish.  The youngest aircraft in the Ukrainian 

Air Force date back to the 1991 Ukrainian independence and have passed into their fourth 

decade of service. 

The Ukrainian Air Force transition to U.S. fighter jets is an option increasing its combat 

capability and moving closer to NATO standards.  Today, seven European NATO countries 

successfully operate different models of F-16 fighter jets (Portugal, Netherlands, Belgium, 

Denmark, Slovakia, Poland, Turkey).  Ukraine could join this club by purchasing surplus U.S. F-

16 fighters or seek buying former Polish/Dutch/Belgian F-16 fighters that will soon be replaced 

with newly acquired F-35s.  Either of these options could be beneficial to all parties.  Ukraine 

could become a more valuable partner to the U.S. and NATO and a long-term operator of U.S. 

fighter jets.  Furthermore, given the technical capabilities of Ukrainian aerospace companies, the 

U.S. Defense Industrial Base could create valuable partnerships and leverage new sources of 

knowledge and innovation and NATO can establish new sources of maintenance, overhaul, and 

supply. 
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Acquisition 
 

The process by which the DoD procures new systems has become so rigid that 

acquisition professionals now intentionally avoid new procurement efforts.  Instead, they tend to 

choose to execute costly Service Life Extension Programs (SLEPs) resulting in updated 

capabilities for old and limited platforms.  This tendency has resulted in excessively aged 

inventories, and an overall failure to modernize Air Domain assets.  Additionally, past and 

current procurement decisions have resulted in a “High-Low” mix of aircraft.  The High-side of 

this mix includes very expensive but extremely capable assets paired with the Low-side featuring 

more affordable aircraft bought in higher quantities.45  The problem in the U.S. is the DoD is 

planning to buy too many High aircraft (e.g. F-35/B-21/FLRAA) and the Low aircraft versions 

are not really affordable (F-16/A-10/AH-1) when the costs of SLEPs and modifications are taken 

into account.   

This model is no longer affordable with diminishing resources post COVID-19, and no 

longer agile enough for the U.S. to keep pace with competitors in 21st Century Great Power 

competition.  A first step to solving this problem is to maximize the production of High-side 

products, such as the F-35, to minimize the number of expensive Low-side products needed.  For 

example, Air Force acquisition executive Dr. Will Roper has proposed a system of multiple 

manufacturing lines producing a new “century series” of highly modular high-performance 

aircraft, each fitted with a wide array of capabilities.46  The constant low rate production of 

different aircraft would provide a constant stream of new more capable aircraft to replenish 

active aircraft inventories.47  The next step would include limiting the expense of maintaining the 

Low-side inventory.  The emerging fiscal reality of decreasing defense spending will mandate 

aircraft inventories maintain a lower number of High-side aircraft and consist of more affordable 

Low-side aircraft that are much more affordable. 
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Mobilization and Supply Chain 
 

 The ability to mobilize people and materiel in times of conflict and ensure a robust 

supply chain are critical to future U.S. success in the Air Domain. 

Defense Industrial Supply Chain 
In 2018 a presidentially directed assessment revealed the Defense Industrial Supply 

Chain (DISC) faces unprecedented challenges that are eroding capabilities and threatening the 

Department of Defense’s ability to equip the nation’s armed services for great power 

competition.  During the 1990s a dramatic decline in aircraft procurement led to market 

consolidation.48  Dozens of companies in the sector merged, resulting in a decline from 51 

aerospace defense companies to the large prime contractors dominating today’s market, resulting 

in less competition, driving up costs, and dampening innovation. 

Strategic market analysis suggests a few variables in current defense manufacturing drive 

market diversification.  Firms creating situations driving new rules in the markets or product 

differentiation are two strategic variables increasing diversity, but both require research, testing, 

and extensive evaluation, a luxury new firms simply do not have.   Furthermore, discretionary 

defense budget forecasts make the prospect of new firms competing in the markets unlikely. 

Public policy could impact the strategy of existing defense firms while reducing barriers 

to entry for burgeoning firms anxious to introduce new rules into the old game.  Economic, 

legislative, and industrial factors can contribute to the formation and maintenance, or dissolution, 

of oligopolies.  However, the disparate regulatory guidance currently regulating the DISC 

appears as a tactical response to a strategic problem.  A national DISC strategy that considers the 

known rules of the game and leverages them against the constricting market serves it and the 

nation.  Government regulations are more likely to improve rather than impede the DISC 

performance when they adhere to broad economic principles rather than impose narrow statutory 

rules.  Principle-based regulatory approaches have the advantage of being more adaptable to 

changes in economic conditions opportunities, as new rules develop in the game.  As the DISC is 

continually adjusting to the global and domestic economic conditions so must a national DISC 

strategy.  Formal and continuous monitoring of a broad strategy encourages agile regulatory 

energy that can ebb and flow as the politics and economy move the DISC toward diversification 

and agility. 
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Conclusion 
 

Implications for Security and Defense 
The U.S. lead in the Air Domain is not insurmountable.  Renewed Great Power 

competition leads to questions of whether the United States can deter near-peer rivals in 

aerospace conflict or industrial capability.  To remain competitive, it is clear that the U.S. needs 

to innovate in Air Domain products, policies, and innovation itself.  The U.S. also needs to 

continue strengthening its allies and partners and ensuring its ability to manufacture and acquire 

materiel is efficient and effective. 

Policy Recommendations 
 No U.S. ground troop has been killed in an attack by an enemy aircraft since 1953.  This 

is due in large part to the massive advantage the US has enjoyed in the air domain for decades.  

This advantage has deteriorated significantly in the last two decades, as adversaries have made 

substantial technological developments in both mil and civil aviation.  If the U.S. is to regain and 

secure the advantage in the Air Domain, it must implement the following recommendations: 

Strengthen Defense Industrial Base 

• Increase federal investments in basic and applied research and development and 

advanced manufacturing methods such as the American Manufacturing Institutes with the 

intent of reinvigorating manufacturing in the U.S.  

• The U.S. should work to elevate the value of FMS to allies by ensuring adequate upgrade 

plans for items supplied in this manner or allow allies to better use TPA resources for 

items procured via DCS.   

• Work with NTIB countries and close NATO and Indo-Pacific region allies to better 

protect dual-use technologies and ensure a diverse and secure supply chain. 

Dominate the Future of Air Domain 

• The U.S. should invest R&D dollars for Sixth Generation Fighters, Unmanned Aerial 

Systems, and Future Vertical Lift (in priority order) in combination with middle tier 

acquisition reform to streamline the acquisition process.  Within the context of the 

Advanced Battle Management System (ABMS) for multi-domain joint service 

communication, these products will perform nearly the entirety of the mission sets 

designed for Air Domain platforms and will revolutionize the conduct of military action 

in the air. 

• To ensure air dominance, the U.S. must first define the future mission environment and 

then direct development of the necessary 6th Generation advanced technology.  

• Accelerate production of the F-35 and reduce investments in aging platforms.   
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Trade, Tax and Regulatory Environments 

• The U.S. should leverage the punitive tariffs to force an end to EU subsidies for the civil 

aircraft industry and gain European support for an aggressive effort against subsidies by 

other parties.   

• The U.S. and Europe should act in concert to challenge China to end its practice of forced 

technology transfer and joint ventures as a precondition to access in its civil aircraft 

market, imposing further technology transfer restrictions should they not do so.  

• Some degree of deregulation in the civil aviation market should be undertaken.  Three 

options include relatively small actions such as eliminating FAA subsidization and 

control of airports.  A more significant option would be the privatization of the Air 

Traffic Control function of the FAA.  The most drastic option would be to redefine the 

role of the FAA, removing all regulatory authority and making it a coordinating entity for 

formal standards as agreed upon by the Air Domain industry.  A graduated 

implementation of all three options starting with the easiest and ending with full 

deregulation of the civilian air domain industry would likely spur further innovation in 

the Air Domain. 

Mobilization and Supply Chain 

• The U.S. and EU should give preferential treatment to Trade in Civil Aircraft Agreement 

signatory countries in their Air Domain supply chains and target investments in those 

economies. 

• The U.S. should strengthen efforts and penalties to limit Chinese access to U.S. higher 

education facilities while continuing to block their acquisition of critical businesses and 

intellectual property either through purchase or theft.  

• The U.S. government must establish a human capital strategy.  One option is to 

consolidate all educational programs under a single lead agency.  The strategy needs to 

emphasize improving small and midsized company access to the program and encourage 

prime contractors to lead in strengthening supply chain health by investing in programs 

where its suppliers are located. 

Impact of COVID-19 on Air Domain Moving Forward 
This paper was informed by research and analysis conducted during the early stages of the 

COVID pandemic.  COVID-19 is expected to have the most substantial impact on personal 

services, hospitality/travel, manufacturing, and government.49  The Air Domain is impacted by 

three of the top four. COVID-19 has cascading effects; airlines will face cash-flow liquidity 

challenges and difficulty managing debt obligations, resulting in canceled aircraft orders that will 

directly impact original equipment manufacturers and related suppliers.50  Demand for U.S. 

defense companies will likely experience supply chain disruptions, resulting from the financial 

impact requiring suppliers to halt production.51  Two F-35 facilities in Italy and Japan have 

already paused production.52  This exogenous event will have a significant economic impact on 

the health of the Air Domain. 



16 

 

 The full impact of COVID-19 on the Air Domain will not be fully realized for a while.  

The impacts to large companies like Boeing are already being felt, the impact on the related 

small and medium commercial and defense companies is inevitable. As the U.S. deficit 

increases, it is clear that all aspects of the government will need to examine and prioritize current 

and future spending.  Recovery will take a year or longer.  The impact of COVID-19 may result 

in dual use airframes supporting both commercial passenger and cargo flights. Future aviation 

will continue to play an essential role in both the commercial and defense industries; however, 

the near-term impact of COVID-19 will directly impact the evolution and growth of all aspects 

of the Air Domain. 
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Appendix B – Lockheed Martin 
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Appendix C– Northrop Grumman 
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Appendix D – Airbus 



87 

 



88 

 



89 

 



90 

 



91 

 



92 

 



93 

 



94 

 



95 

 



96 

 



97 

 



98 

 



99 

 



100 

 



101 

 

 



102 

 

Appendix E – Future Vertical Lift 

 

Figure 1: The five established capability sets defined across FVL Light, Medium, and Heavy 

weight classes.  FVL Medium Capability Set 3 (highlighted in red) is identified to be the first 

FVL aircraft in the development / fielding sequence [Table courtesy of FVL ICRD 2016 p.2] 

 

FVL Current Status Summary 

Development 

Sequence 

FVL Class / Cap Set Aircraft Designs Fielding Date Aircraft Being Replaced 

First Medium Cap Set 3 Bell V-280 Valor 

 

Sikorsky-Boeing 

SB>1 Defiant 

2030 UH-60, UH-1, V-22, AH-64*, 

AH-1* 

Second Light Cap Set 1 Bell A360 Invictus 

 

Sikorsky Raider X 

Early 2030s OH-58, AH-6, AH-64*, AH-1* 

 

*Cap Set 1/2/3 characteristics 
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FLRAA – Competing Designs – Bell V-280 Valor and Sikorsky-Boeing SB>1 Defiant 

Bell V-280 Valor (Photo courtesy of Bell)        Sikorsky-Boeing SB>1 Defiant (photo courtesy 

                                                                               of Boeing) 

FARA – Competing Designs – Bell A360 Invictus and Sikorsky Raider X 

An artist rendering of the Bell 360 

Invictus, the company's design for the 

Army's Future Attack Reconnaissance 

Aircraft (FARA).  Bell is competing to 

build a prototype for the service and 

plans to fly the aircraft in 2022.  

(Photo courtesy of Bell) 

 An artist rendering of Lockheed 

Martin's Raider X, which the company 

has been chosen to build as a prototype 

as part of the US Army's Future Attack 

Reconnaissance Aircraft competition.  

(Photo courtesy of Lockheed Martin) 
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Scalable FVL Technologies 

       
(Photo Courtesy of Sikorsky) 
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