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PwC’s eighth annual edition of aerospace manufacturing attractiveness 
rankings reveals a complex picture as the commercial aerospace 
industry has launched an uneven recovery from the global COVID-19 
crisis that broke out in March 2020. Beginning in late 2020, air 
passenger (pax) and air freight cargo markets diverged sharply. As 
of July 2021, while industry-wide revenue passenger kilometers 
remained 53.1% lower than pre-pandemic benchmark levels, industry-
wide cargo tonne kilometers had slightly exceeded pre-crisis levels for 
eight consecutive months.1 Meanwhile, demand for military equipment 
held steady through 2020, amid heightening global security concerns. 
In 2020, the US defense budget totaled $718 billion (slightly more 
than 2019), while world military expenditure hit $1.98 trillion, up 2.6% 
from 2019.2, 3

The global aerospace and defense (A&D) industry was rocked in 
2020 by the global pandemic with pervasive supply chain disruptions, 
economic contractions and lockdowns, resulting in periods of double-
digit unemployment. However, the pandemic also had disproportionate 
effects on some economies. Of the top five countries in this year’s 
ranking, Canada had the highest unemployment rate in 2020 
(averaging 9.5%), followed by the United States (8.3%), Australia 
(6.6%), Singapore (5.2%) and South Korea (4.1%).4 In the United 
States, the pandemic hit the accommodation and food services 
industries — an indicator of travel activity — particularly hard, leading 
to an average jobless rate of 18.9% and peaking at 34% in May 2020.5 
Total travel-supported jobs in the US plummeted by 34% in 2020 to 11 
million.6 And, on the heels of this societal disruption, fresh concern arose 
with the discovery of the coronavirus’s delta variant (in December 2020), 
muting full recovery to pre-pandemic levels of the global economy and 
the A&D industry in 2021.

Introduction
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Cargo keeps commercial aviation aloft. After bottoming out in April 
2020, the world’s three main air cargo corridors (North America–Europe, 
North America–Asia and Asia–Europe), which together constituted 
nearly 50% of global cargo traffic in 2019,7 have led the way to 
an impressive V-shaped recovery of global air freight.8 Cargo has 
outperformed pax traffic since the pandemic’s outbreak, providing a 
critical cash flow lifeline to many airlines. Total cargo volume is expected 
to reach 63.1 million tonnes by the end of 2021, just shy of its pre-
COVID-19 peak in 2018. Cargo revenues are forecast to reach $152 
billion in 2021 (and account for about one-third of industry revenue), 
a historic high, up from $128 billion in 2020 and $101 billion in 2019.9 
This market disruption is reinforced by pandemic-driven changes in 
economic fundamentals, including sustained growth in worldwide 
manufacturing and export orders and the massive lockdown-fueled 
surge in consumer e-commerce.

Passenger revenue languishes. Meanwhile, the airline industry as a 
whole continues to suffer as cargo growth has been insufficient to offset 
the dramatic decline in pax revenues. The International Air Transport 
Association (IATA) has projected net industry losses of $47.7 billion in 
2021 — a substantial improvement over the estimated $126.4 billion 
net losses in 2020. However, the rebounds in markets without internal 
travel restrictions this year, including the United States, the European 
Union and Russia, demonstrate the scale of pent-up consumer demand 
for leisure travel that supports long-term optimism. In the United States, 
for example, TSA checkpoint traveler throughput statistics show 2021 
numbers beginning to recover as early as mid-March, then rising in 
June and surging in July (even surpassing on some days 90% of the 
comparable 2019 numbers), only to slump again in early September.10

Business travel is in freefall and uncertain to recover. Business 
travel under COVID-19 has declined along with leisure travel. But 
the explosion of remote work and the rapid deployment of innovative 
communication tools to accommodate it suggest that the post-
pandemic new normal for business travel could be substantially different 
from the old status quo. It’s not just standard virtual meeting tools at 
work: Augmented reality is enabling, for example, remote factory floor 
inspections with astonishing success. The Global Business Travel 
Association has estimated that corporate travel spending might sink to 
as low as $1.24 trillion by 2024 from a pre-pandemic 2019 high of $1.4 
trillion as companies seek efficiency, lower costs, higher employee quality 
of life and a reduced carbon footprint.11 Although business travelers 
accounted for only 12% of seats pre-pandemic, the more expensive 
tickets they buy typically add up to 75% of airlines’ profits, so the 
impact of a sustained reduction in business travel would be significant.12
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A hard-to-predict short term looms. The long-term prospects 
for every sector of aerospace manufacturing — commercial air 
travel, cargo freight, private-sector space, and military air and space 
— remain strong. Yet the global commercial aviation industry in 
particular is likely to remain somewhat unstable and hard to predict, 
as the shape of the post-pandemic recovery demand arc has 
become even more uncertain than it was at the same time last year. 
New viral variants continue to emerge; the progress of vaccination 
remains unpredictable in the United States and globally; policies 
and regulations governing airline passenger health and safety evolve 
continually; and progress toward uniform international standards 
for proof of vaccination and pre- and post-flight negative COVID-19 
testing is halting.

Moreover, commercial aviation has been besieged by a serious 
labor shortage due to layoffs and furloughing of a huge portion of its 
workforce last year that will also likely be a drag on recovery. Major 
airlines have been forced to cancel thousands of flights this year, 
leaving passengers scrambling. The pilot shortage is particularly 
severe, but the labor shortfall extends to flight attendants, passenger 
service agents and beyond. All these factors may lead to a new era 
of punctuated equilibrium in which consumer demand, while remaining 
somewhat suppressed overall relative to pre-2020 expectations, could 
nonetheless surge transiently as it did in summer 2021.

Our rankings

The PwC rankings are based on a weighted score of category 
and subcategory rankings. Ranking categories comprise cost, 
economy, geopolitical risk, infrastructure, labor, industry and tax 
policy. Since it is similar for all states, we exclude geopolitical 
risk from state rankings. The categories comprise several discrete 
metrics that are aggregated and weighted to arrive at the final 
rankings. While both state and country rankings use comparable 
metrics, there are slight differences in each measure’s relevance 
to the ranking and the availability of quantitative information. For 
more details on the ranking methodology, please see the Appendix.

 We hope that the 2021 edition of our aerospace manufacturing 
attractiveness rankings can help inform investors and manufacturers 
in both the civilian/commercial and defense spheres as they seek 
locations that will support their strategic vision. Consumers have 
already had to become more adaptable than ever in making their 
travel plans. Whether addressing demands to reduce their carbon 
footprint, seeking to adopt digital technologies to make their 
supply chains more transparent and more resilient, or striving to 
meet consumer demand for improved travel experiences, airline 
companies and the manufacturers that supply them will need to 
be just as nimble.
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Top 10 country/region rankings for aerospace attractiveness

Country/
region

Final Rank Cost Labor Infrastructure Industry
Geo 

Political Risk
Economy Tax Policy

Singapore 1 3 6 4 4 12 9 7

United 
States

2 7 3 8 1 4 19 25

Canada 3 5 1 20 2 3 36 19

South Korea 4 15 45 2 26 5 2 21

Australia 5 2 27 17 14 5 12 28

Japan 6 41 9 1 15 1 4 51

United 
Kingdom

7 29 5 10 10 9 13 27

Germany 8 45 8 7 3 2 14 46

Switzerland 9 16 13 14 30 14 7 20

Netherlands 10 35 11 5 31 11 10 22
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Singapore

Singapore swapped places and edged out the United States this 
year to come in first in our rankings compared with 2020, with a strong 
showing in all of our metrics and a significant improvement in cost. 
One contributing factor for its rise is its relatively low unemployment 
rate (5.2%) compared with the United States, which averaged an 8.3% 
jobless rate for the year. Pax throughput at the Changi aviation hub has 
recovered modestly through 2021, while cargo traffic achieved 92% of 
its pre-pandemic level by April 2021. Singapore continues to invest in 
its aviation infrastructure to prepare for predicted growth — especially 
in leisure travel — as the Asia-Pacific region’s primary hub. The Seletar 
Aerospace Park (announced in 2006 and continuing to grow beyond its 
original 2018 projected completion date) clusters all aspects of the civil 
industry — R&D, training, business, design and manufacturing of light 
aircraft and components, and maintenance, repair and overhaul (MRO), 
which, together with precision engineering, may offer the greatest 
local opportunities for foreign investment as the industry pulls out of 
the COVID-19 nosedive.13 Home to some 130 aerospace companies, 
Singapore typically accounts for 10% of global MRO output.14

Developments in MRO have dominated Singapore’s recent aerospace 
news. Government support for the industry announced in March 2020 
focused on labor force investment, mainly reskilling, in anticipation 
of an altered sector post-pandemic ecosystem.15 Rolls-Royce, long 
a major investor in Singapore, announced in September 2021 a 
collaborative venture to develop an aircraft engine inspection robot.16 
Convergently, Boeing launched a local program to develop a laser tool 
system to identify surface heat damage.17

United States 

The United States has landed in the top slot in our rankings every 
year since we began this analysis in 2014, with only two exceptions, 
including this year, which is accounted for by a falling rank in our 
economy metric, from sixth to 19th place. A relatively high pandemic-
induced unemployment rate of 8.3% for the year contributed to the fall 
of that metric. Commercial aviation has struggled to confront drastically 
fluctuating pax demand in 2020–21, while defense sector growth was 
transitionally checked by changes in federal mandates complicating 
logistics across the overlapping civil and military A&D supply chains 
for thousands of suppliers. Nonetheless, 2020 figures show that the 
A&D sector continues to support nearly 2 million US jobs18 (including 
about 44,000 in aerospace products and parts manufacturing19 and 
about 60,000 engineers20 in 2020), with wages and benefits 41% higher 
than the national average. While industry revenues dropped 2.8% to 
$874 billion from 2019 to 2020, US A&D sales nonetheless accounted 
for nearly 19% of all nonfood manufacturing revenue and 1.8% of US 
GDP, at some $382 billion. US A&D exports fell to $90 billion in 2020, 
or by 39%, yet still amounted to 6.3% of total US exports. Top buyers, 
in order of magnitude, remain Germany, France, the United Kingdom, 
Canada, Japan and Brazil — a sign of the enduring long-term strength 
of the country’s trade relationships with key partners. The US A&D 
trade balance, at $40.6 billion, represents a plunge below a threshold 
not seen for more than a decade, yet A&D remains a leading American 
export industry.21 Foreign direct investment in US aerospace actually 
rose in 2020, to $20.7 billion, strongly led by UK firms.22

 

Below is a closer look at the top five countries in our ranking:
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Canada

Canada ranks third this year and has come in second or third in 
our rankings every year since 2017. Canada’s A&D sector has tripled 
its global market share over the past 20 years, with 82% of A&D 
production (the highest level globally) destined for export.23 Canada 
is the world leader in flight simulator production, third in engine 
production and fourth in aircraft production, all in the civil sector; 
unlike many of the other nations at the top of our ranking, Canada’s 
A&D industry tilts heavily — 80% — to civil manufacturing. Montreal 
is the globe’s third-largest aerospace hub (after Seattle and Toulouse). 
Canada’s A&D sector is intensely active in R&D (five times more R&D 
intensive than the Canadian average for manufacturing). MRO activity 
in Canada is increasing (up 26% over the past decade), especially for 
military equipment.24

Aviation supply chains across the 49th parallel are tightly integrated 
in a relationship of mutual import-export: Canada is a perennial top-
five export market for the United States, while sending more than 
half of its own sector exports south of the border. Multiple bilateral 
agreements favor US aerospace companies investing in Canada 
over other foreign markets, while ensuring that US and Canadian 
firms compete on a level playing field across the continent. Given 
the country’s vast landmass and thinly spread population, successful 
foreign investment typically relies on long-term relationships with local 
sales representation or bespoke distributorships.25

Canada’s A&D industry declined in revenue from US$24 billion to 
US$14.2 billion from 2019 to 2020 following a drastic retraction in pax 
volume (down 95%), with adverse spillover effects on local MRO and 
suppliers.26 Some firms are slimming down deliberately: Bombardier 
completed the sale of its train division to France’s Alstom in January 
2021 and plans to continue as a business-jet-only manufacturer.27 The 
Canadian government and public opinion have converged to endorse 
long-overdue upgrades for the Royal Canadian Air Force that could 
open growth opportunities on the military side in Canada, especially 
for US and US-affiliated companies through 2025: imminent purchase 
of an advanced fighter jet system, including 88 aircraft; purchase of a 
medium-altitude remotely piloted aircraft system; and development of 
multiple new pilot training systems. The total procurement budget for 
these projects could exceed US$2 billion.28, 29
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South Korea

At fourth place, South Korea maintains its previous year’s standing in 
2021. The country’s aerospace sector, highly centralized in Gyeongnam 
province’s Korean Aerospace Valley and also highly concentrated, has 
weathered the pandemic shock better than many other nations, with 
an approximately 25% retrenchment in total market size, forecast at 
just under $7 billion for 2021. The A&D trade relationship between 
South Korea and the United States is lopsided: In 2020, South Korea 
was only the United States’ 19th-largest market for A&D exports, 
yet US aerospace sales (100% duty free since 2012) amounted to 
77% of South Korea’s sector imports. Civil and defense aircraft and 
components/parts accounted for more than 98% of Korea’s A&D 
imports in 2020 (79% of which came from the United States). 

Though space plays a minor role in the country’s A&D industry, there 
are opportunities for foreign suppliers in satellite launch services and 
high-tech parts. The country’s industry is dominated by two firms, 
Korea Aerospace Industries (KAI) and Korean Air (KA), which are both 
the leading maker/assemblers for Boeing and Airbus on the peninsula 
and the leaders in developing indigenous aircraft, both civil and military. 
In April 2021, KAI rolled out the KF-X prototype fighter for the Korean 
Air Force, a milestone.30 A key idiosyncrasy of the Korean aviation 
industry is indigenous dominance in MRO services: KA is the world’s 
only commercial airliner with 100% self-owned MRO capability; KAI 
also founded a major, partly state-owned MRO subsidiary in 2018.31

Korean aviation market concentration reached another milestone in 
2021 with the near financial collapse of the country’s second-largest 
airline, Asiana, and its acquisition by KA; full integration is expected 
by 2024. As a regional “mega-airline,” KA will likely be the major player 
in long-haul routes.32 The Korean government’s 2019 plan to support 
local development of unmanned aircraft systems (UAS) continues to 
offer opportunities for foreign suppliers of parts/components.33
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Australia

Australia returns this year to our fifth-place slot, which it last held 
in 2019, after slipping to sixth last year. The country’s high ranking 
is supported by its exceptionally low cost and low geopolitical risk. 
Although the country tops our ranking for cost this year, it has lost 
some business, especially in MRO, to cost-driven offshoring since 
2016, including some key MRO contracts reshored to the United 
States.34 Exports had climbed steadily until 2020–21, when they 
slumped by 35% (while still accounting for 60% of industry revenue).35

Australia’s aerospace industry is tightly interwoven with that of the 
United States, its largest export market and its No. 1 source — 
accounting for more than half — of imported aircraft and components/
parts.36 US players and standards dominate the market. Australia is 
the top importer of US-made helicopters (of which Australia has the 
world’s second-largest fleet) and its military flies US-built aircraft almost 
exclusively. Australian aerospace is dominated by small to medium-size 
mainly US subsidiaries supplying parts as well as engineering and other 
technical services. Local manufacturing specializations include airframe 
components, avionics, engines and airport systems.37

Good news this year came with Boeing’s renewed commitment to 
produce the Loyal Wingman unmanned aerial vehicle (UAV) system in 
the country — Boeing’s first aircraft ever produced outside the United 
States. In January 2021, Boeing also named Australia its preferred 
supplier of armed reconnaissance helicopters for a US$3 billion defense 
project. Near-term opportunities include innovation in aerial firefighting 
(fixed-wing and rotor) and the helicopter industry generally, as well as 
growth in parts/components supply for MRO of US-built airplanes. 
The Australian government in 2020 updated its 2016 defense equipment 
investment/acquisition program with a budget of US$200 billion 
through 2030, with a heavy aviation focus. The small but burgeoning 
space sector features many startups, focused on smaller rockets. 
In June 2021, the government announced its intention to pursue a 
bilateral Technology Safeguards Agreement to foster US-Australian 
collaboration in space initiatives. In the long term, investors could 
more closely consider the country as a major distribution point for the 
Asia-Pacific region.38

2021 Aerospace manufacturing attractiveness rankings10
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Notable events in other countries

Taiwan

Taiwan rises from 15th place in our rankings last year to 11th, with a 
steep climb from 13th to third place in the economy metric. Taiwan’s 
domestic A&D industry offers robust design and development 
capability, with a strong need and preference for imports of advanced 
American technology, offering opportunities to US companies. Taiwan’s 
aerospace sector retracted significantly in 2020, with a 40% fall in 
production, somewhat offset by defense contracts. The military sector 
will likely outperform commercial aviation manufacturing at least until 
the  industry’s full post-pandemic recovery. The country’s defense 
budget will also likely continue on its recent pattern of approximately 
3% growth in fiscal 2022.39 US arms sales (US$17.3 billion since 
2019)40 are critical to Taiwan’s security and its ongoing military 
modernization program.

Taiwan’s domestic A&D comprises some 180 small to medium-
size firms (60% MRO; 40% manufacturing that is roughly equally 
divided between military and civil). Local manufacturers’ focuses 
are aerostructures/components, engine and interior parts, avionics 
and UAS. Jet trainers are a special strength: AIDC, Taiwan’s lead 
A&D manufacturer, plans to build 66 advanced jet trainers by 2028, 
budgeted at US$2.28 billion, with significant projected knock-on 
benefits to local companies in production and maintenance. AIDC 
also won a contract with Lockheed Martin to develop the country 
as a regional F-16 MRO hub and components manufacturer. In 2021 
Taiwan’s first Space Development Promotion Act was passed, seeking 
primarily to integrate local companies into the global low-earth-orbit 
satellite supply chain, including launch capability (ten local companies 
already enjoy contracts with SpaceX). Despite the pandemic setback 
in pax aviation, Taiwan is also proceeding with important airport 
upgrades, offering US companies opportunities as suppliers and 
signaling enhanced hub capacity for the Asia-Pacific region.41

New Zealand

New Zealand rises from 2020’s 22nd place to 15th this year, with 
significant improvements in our metrics for cost, industry and 
economy. In September 2021, Air New Zealand signed a memorandum 
of understanding with Airbus to launch a joint research project to study 
the feasibility of zero-emission hydrogen-powered aircraft in-country.42 
The carrier has also announced plans to reduce its jet fleet to only 
two models, the Boeing 787 and the Airbus A320, by 2028, which 
could benefit both original equipment manufacturers (OEMs) and MRO 
suppliers.43 New Zealand’s Defence Capability Plan 201944 budgets 
US$12.5 billion in investments through 2030, with upgrades in the 
country’s air force and space-based systems; the plan’s procurement 
apparatus is very closely tied to Australia’s and broadly favors US 
OEMs.45 The country’s emerging space sector in particular could open 
opportunities for US companies in advanced manufacturing.46
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Considerations for your business

Our country rankings this year suggest a global A&D industry largely 
circling in a holding pattern: 2019’s top nine countries are all in this 
year’s top nine, in an only slightly reshuffled order. A pandemic-induced 
glut of grounded pax aircraft continues to reduce manufacturing 
demand.47 Leasing is on the rise as prices for used- and new-aircraft 
leases fall: lessors, which currently own 40% of the fleet, may soon 
own half or more. While the leasing industry is being severely shaken 
in multiple ways, one takeaway for manufacturers is lessors’ potential 
to further suppress demand for new aircraft.48

Debt may complicate recovery for aviation manufacturing. Meanwhile, 
some airlines may not make it; the collapse of Alitalia, Italy’s national 
carrier for three-quarters of a century, which closed shop on Oct. 15, 
2021, has been seen as an ominous sign by some industry observers 
(the state-owned ITA will take the company’s place).49 Others, currently 
burning cash, may eventually emerge from the protracted crisis heavily 
burdened by debt: Despite government-supplied financial relief and 
capital market borrowing, the industry’s total debt burden has rocketed 
from $220 billion to $651 billion.50 The resulting drag may further delay 
much-needed and long-anticipated investment in fleet upgrade and 
expansion, with global consequences for civilian aviation manufacturers, 
which are likely to confront multiple canceled, postponed and converted 
orders for new aircraft for some years to come, as they are now.51

Long-term trends promise a strong recovery in leisure travel 
demand. Long-term trend data, however, are hopeful: The 
number of scheduled passengers boarded by the global airline 
industry increased every year but one from 2004 to 2019, from 
1.994 million to a pre-pandemic projection of 4.723 million for 
2020. The actual figure for 2020 fell to around 1.763 million — 
a 61% decline — and the forecast figure for 2021 is back up 
only to 2.383 million.52 The delta variant — and possibly future 
viral variants as well — looks to dent pax recovery into 2022.53

Nonetheless, the three main factors widely credited with fueling growth 
in air travel remain largely unaffected by the pandemic. The global 
middle class expanded sharply from 2011 to 2019, especially in China, 
and while the pandemic has stalled this expansion,54 that trajectory will 
ultimately prove to have been interrupted but not halted.55 The global 
middle class is expected to reach up to 5.5 billion people by 2030 
(growing mainly in Asia), and to account for a third of GDP growth.56 
Low-cost carriers, which have almost doubled their market share since 
2007, will remain major players.57 A growing middle class augurs that 
more consumers can and will afford air travel. Supporting that growth 
in demand will likely continue to spur increased airport infrastructure 
spending, led by the Asia-Pacific region, which despite the pandemic is 
projected to persist at least through 2040, significantly increasing global 
carrying capacity.58
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Air cargo growth promises opportunities for innovation. Persistent 
supply chain bottlenecks — especially a worldwide shortage of 
containers, port congestion and overwhelmed container vessel 
operators — indicate continued growth in reliance on air freight in the 
months and years to come.59 Numerous businesses have shifted from 
sea to air freight in response to the supply chain crunch, and at least 
part of that shift may prove permanent. Despite some recent erosion 
in demand for air freight due to the delta variant’s grip on the global 
economy — and even if air cargo rates decline somewhat on the way 
to an eventual post-pandemic “new normal” stabilization — there is 
a strong prospect for growth in the overall cargo fleet and also for 
growing demand for new pax aircraft with enhanced and more flexible 
cargo capacity,60 including “preighters” (jetliners fully convertible to 
freight and back).61 Some airlines may need design, manufacturing 
and logistical support in permanent conversions as well. The results 
for civilian aircraft design and manufacturing could be significant, even 
before the pandemic ends.

Meanwhile, global military spending continues to rise. Having 
reached nearly $2 trillion in 2020, led by the United States, China, India, 
Russia and the United Kingdom, defense budgets show no sign of 
shrinking.62 Revenues of the world’s top 100 defense companies rose 
for the fifth year in a row; the coronavirus is not denting military industry 
profits.63 The pandemic has likewise not dented projections for the long-
term prospects in the growing commercial space sector, which could 
triple in size to become a $1.4 trillion market over the next decade.64

Breakthroughs may be on the horizon for greener aviation. 
The accelerating demand to decarbonize aviation is already 
stimulating technological research that is likely to lead to important 
breakthroughs.65 The aircraft of the future will be lighter, and they may 
be radically different in form from what we know today.66 A raft of new 
battery technologies could help accelerate the development of electric 
and hybrid-electric aircraft,67 and even potentially enable so-called flying 
cars to transform commuting in major cities through urban air mobility 
before the end of this decade.68

2021 Aerospace manufacturing attractiveness rankings13
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Don’t jump to conclusions about business travel. Expert opinion on 
the future prospects of business travel ranges widely.69 PwC’s research 
suggests that the most pessimistic estimates may be exaggerated — 
that some face-to-face transactions will always remain essential, while 
new reasons for business travel will likely emerge.70 For manufacturers, 
one consequence of the evolving climate for business travel will likely 
be increasing demand from carriers for easily reconfigurable “quick 
change” aircraft seating systems that would enable them, for example, 
to swap out business class rows for premium economy, and vice 
versa.71 Airlines may also require new “premium leisure” seating — 
in effect, business-class-comfort-level seats redesigned to cater to 
couples, families and groups.

Plan now to train the workforce of the future. The commercial 
pilot shortage is projected to continue growing to reach a global 
gap of up to 50,000 by 2025. Clearly, airlines will need to rethink 
recruitment, training and retention, and soon.72 Aviation OEMs might 
do well to anticipate emerging needs for flexible specialized training 
equipment for a new generation of pilots who may need to be more 
technologically adaptable than ever.

This points to perhaps the greatest opportunity in the industry revealed 
by the current crisis. All of our top recommendations for action last 
year remain urgent: investing in supply chain resiliency and new 
technology, maintaining sustainable liquidity in proportion to debt, 
and reconfiguring to take advantage of military demand. Yet across 
the industry, companies are discovering that this is an exceptional 
moment to invest in your people today, and in your workforce of the 
future — broadening their skill sets, flexibility and commitment through 
educational and training initiatives targeted toward a very different 
aerospace sector already visible on the horizon, and incentivizing 
partners all along your supply chains to do the same.
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Top 10 state rankings for aerospace attractiveness

Country/
region

Final Rank Cost Labor Infrastructure Industry Economy Tax Policy

Texas 1 22 7 10 1 2 9

Ohio 2 33 17 4 3 3 1

Washington 3 41 9 10 5 5 2

Georgia 4 30 13 6 6 6 5

Arizona 5 9 11 18 4 19 6

North 
Carolina

6 25 21 18 7 7 3

Indiana 7 28 29 16 10 4 4

Florida 8 39 23 7 8 8 17

Utah 9 13 8 24 23 24 12

Kansas 10 22 16 2 17 26 20
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Texas

Texas, which has cruised in the top five of our rankings since 2016, 
ascended to the top spot from last year’s fourth place, while also 
placing first in the industry category and second in economy — 
categories in which the state also notably ranked second and first, 
respectively, in 2019. Most of the state’s other indicators have also 
risen strongly: up to ninth from 25th in tax policy (perhaps owing to 
recent changes to ease sales and use tax reporting);73 up to 22nd from 
37th in cost; and up to 10th from 20th in infrastructure. (While noting 
that Texan infrastructure as a whole confronts many challenges, the 
American Society of Civil Engineers rates aviation, energy and transit 
infrastructure among the state’s relative strengths.)74

The A&D industry directly employs more than 138,000 Texans at over 
1,700 installations that represent 17 of the world’s top 20 aerospace 
manufacturers, yielding total annual wages in 2020 of $3.3 billion. 
The state ranks first in the nation in air transportation employment, 
third in aerospace product and parts manufacturing, and fourth in 
sector exports. Texas has produced more than 66,000 graduates 
in aerospace- and aviation-related fields since 2011; the state’s 
colleges and universities are investing more than $5 billion a year in 
R&D expenditures. In addition to military-industrial leaders such as 
Lockheed Martin, which is building F-35 Joint Strike Fighters in Fort 
Worth, the state is home to 15 military bases, including six active Air 
Force bases and NASA’s Lyndon B. Johnson Space Center.75

Dallas-based aerospace and defense supplier Alpine Advanced 
Materials (part of the holding company Catalyze), which holds an 
exclusive global license to the lighter aluminum alternative HX5 
(originally developed by Lockheed Martin Skunk Works), raised $13 
million in capital in 2020–21. Alpine intends to fight the pandemic 
aerospace headwind by using the funds to fuel growth in new markets 
such as electric flight and commercial space.76 The helicopter maker 
Bell Textron moved its commercial employees to a new high-tech Fort 
Worth campus in late 2020 in preparation for anticipated growth.77 
Important developments have also taken place in 2021 at the Houston 
Spaceport, including the addition of Hamilton Sundstrand, a subsidiary 
of Collins Aerospace (itself a division of Raytheon) as an anchor 
tenant, with manufacturing space; and expansion in the facility by 
Intuitive Machines.78

Below is a closer look at a few notable industry initiatives or other 
indications of significant growth among the five most highly ranked states:



2021 Aerospace manufacturing attractiveness rankings18

Ohio

Ohio ranked second for the second year in a row in our analysis, 
holding remarkably steady, with no significant changes, rising or 
falling only one, two or three places in the state rankings in any of 
our categories. Ohio has been a perennial standout in our survey, 
in the top nine since 2014 and in the top three since 2016.

Ohio hosts some 550 aerospace companies, including OEMs and 
systems/components suppliers, employing about 37,000 people. 
The state is second among US states in aerospace infrastructure and 
third in sector scale, and it is the largest supplier state to both Airbus 
and Boeing. Other major players cover a wide spectrum of civilian 
and military aviation, including the NASA Glenn Research Center (the 
agency’s leading R&D facility), the Ohio Unmanned Aircraft Systems 
Center, Battelle Memorial Institute, Air Force Research Laboratory 
and Wright-Patterson Air Force Base (the state’s largest single-site 
employer). Ohio has recently developed particular strength in R&D 
and production capacity in UAV technology, which is predicted to 
double in size globally in the next ten years.79

In 2021, Great Lakes Biomimicry merged with the Ohio Aerospace 
Institute, working to bolster OAI members in incorporating biomimetic 
perspectives in their research (seeking solutions to engineering 
problems in nature). Discoveries in biomimetics can range far beyond 
the expected (such as insights derived from the structure of bird and 
insect wings): Researchers recently discovered that lessons from 
the hydrodynamic texture of seals’ whiskers can improve jet engine 
turbine performance.80

Washington

Washington maintains its third-place ranking from 2019 this year, 
balancing significant improvements in tax policy (up to second place 
from 13th) and infrastructure (up to 10th place from 17th) against a 
continued relatively low ranking for cost (sinking to 41st place from 
33rd). Washington has a strong record in our rankings, shooting from 
20th place in 2015 to 10th in 2014 and never out of the top three 
since. With more than 1,300 aerospace-related companies employing 
more than 130,000 workers, Washington has the country’s largest 
sector supply chain. The state is home to industry giant Boeing and 
the second-largest supplier to Airbus. The Washington State Aviation 
Alliance, formed in 2015, is a strong advocate for the state’s $70 billion 
aerospace industry, which has ranked first for over a decade among 
all states in sales, exports, profits and employment. The state is also 
growing as a space technology cluster.81

Both Boeing and Airbus were challenged by significant delivery 
backlogs in 2021 — 4,164 jets at Boeing (mostly of 737 Maxes) and 
6,932 at Airbus (mostly of A320neos) by August — as well as many 
canceled or converted orders amid a continued demand slump. With 
further production of Boeing’s Dreamliner still stalled as the company 
awaits FAA approval for a new fuselage inspection procedure, the 
company’s dominance of the skyrocketing air cargo market, in which 
Airbus does not yet compete, has sustained both order and delivery 
figures since the pandemic began.82 Boeing’s defense revenue also 
fell, by $1.9 billion.83 Federal pandemic relief payroll grants worth 
$41 million were announced in August 2021 that will benefit 32 
mostly smaller aircraft manufacturing and maintenance companies 
in Washington, largely bolstering Boeing’s supply chain.84
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Georgia

Georgia, which has placed at least seventh in our ranking since 2014, 
swapped places with Texas this year. The state’s drop from our top 
ranking to fourth is mainly attributable to a significant increase in cost, 
a category in which the state fell from 20th place to 10th, while also 
slipping from first place to sixth in infrastructure (though Georgia also 
climbed from tenth place to sixth in economy). Aerospace products 
are the state’s top export ($9.98 billion in 2020) and its second-biggest 
manufacturing industry, with more than 800 companies employing 
some 100,000 people and generating $57.5 billion in economic impact.85

The Georgia Center of Innovation for Aerospace promotes business 
partnerships and intercompany collaborations to nurture the state’s A&D 
expertise. The state also has a robust aerospace education pipeline, 
with a dozen high schools that offer training in the field, five technical 
colleges with aviation programs, and several universities offering 
degrees in aerospace engineering.

NXT Communications Corp. (NXTCOMM) opened a 10,000-square-foot 
production facility in Ball Ground in June 2020 to assemble, calibrate 
and test flat-panel satellite antennae, adapting a military technology 
to deliver more efficient, high-performance broadband connectivity to 
markets including aviation. A number of Georgia-based startups, such 
as Skyfire Consulting and VersaTOL, have made rapid strides in the 
past two years in developing innovative applications for UAS, including 
civilian use of first-responder and smokestack inspection drones.86

Arizona

Arizona edged up into the top five this year from seventh place in 
2019, with continued strong and slightly improved rankings in most 
categories. Arizona’s 2021 first-quarter GDP growth was among the 
nation’s strongest, a sign of recovery.87 The state has long been a US 
aerospace leader, ranking first in our study in 2014 and 2015, and never 
out of the top ten since. The defense industry is deeply rooted in the 
state: Government owns more land than the private sector, and military 
bases annually contribute more than $11 billion to Arizona’s economy 
(the state’s climate is considered ideal for air- and spacecraft testing 
and observation). The state is home to some 1,300 A&D suppliers 
employing a workforce of 58,000.

The state is a leader in development of 3D printing for A&E fabrication, 
led by the Manufacturing Research and Innovation Hub, launched in 
2017 by Arizona State University leading a coalition of manufacturers. 
The Arizona Commerce Authority launched AZSkyTech in 2018 to 
advance UAS and UAV tech and policy (Fort Huachuca houses the US 
Army’s primary UAS test site).88 Aerospace Arizona, founded in 2014, 
promotes the state’s A&D industry and maintains a test site in Benson. 
Among its pandemic initiatives are R&D projects for innovation drone 
technology in the area of first-responder support and medical lab test 
sample delivery.89 All these fields are seeing a boost in investment under 
pandemic conditions.

Raytheon Missiles & Defense, headquartered in Tucson since 2020, 
employs 15,000 Arizonans and is noted in particular as the creator and 
ongoing supplier (not without controversy) of Israel’s Iron Dome short-
range rocket interception system.90 US military aid to Israel primarily 
takes the form of government contracts; funding to replenish the system 
after the conflicts with Palestinian forces in Gaza in spring 2021 is 
budgeted at $1 billion.91, 92
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Utah

The aviation industry in Utah appears to be on an upswing and returning 
to former strength: After placing fourth in 2014 and third the year after, 
the state has hovered just above the midpoint of our rankings ever 
since, but this year climbed from 2019’s 18th place to ninth. Utah also 
ascended to 24th place from 41st in infrastructure (perhaps on the 
strength of a $264 million infrastructure investment plan adopted in 
Utah’s budget in March)93 and rose eight places in industry. Utah posted 
the second-highest increase in real GDP of any state in the first quarter 
of 2021, at 9.2%, with durable goods manufacturing as the leading 
contributor to this increase.94

A&D accounted for $14 billion in economic activity in the state in 2020 
and created more than 58,000 jobs. Hill Air Force Base (HAFB) is the 
state’s largest single-site employer and has launched an expansion 
program through 2025 that will add 1,200 positions. HAFB roots an 
A&D ecosystem that includes leading employers L3Harris, Boeing and 
Hexcel. Ogden-Hinckley Airport is upgrading runways and taxiways 
under a $10 million Federal Airport Improvement grant. Northrop 
Grumman was awarded $13.5 billion over 8.5 years in 2020 to launch 
the initial engineering and manufacturing development stage of the Air 
Force’s largest acquisition program ever, the $86 billion Ground Based 
Strategic Deterrent ICBM modernization initiative, estimated to take 20 
years overall and to create 3,000 jobs in total. L3Harris continues its Salt 
Lake facility expansion, begun in 2019.95

Kansas

After placing 33rd in our ranking in 2014, Kansas has ascended 
over the years, reaching 19th place in 2018 and 2019. But this year, 
the state rocketed into the top ten for the first time with significant 
improvement in infrastructure, up from 11th to second place (Kansas 
announced $750 million in roadway improvement in July)96, and 
economy (up from 36th to 26th). Kansas companies export $2.25 
billion worth of products annually, nearly 20% of the state’s exports, 
made by the third-largest aviation workforce among US states. A 
cluster of 450 defense-industrial supply chain businesses provide 
engineering and manufacturing support for a wide array of DoD 
programs. About a third of all US civilian aircraft are built in Kansas, 
many by Bombardier Learjet, Textron Aviation’s Beechcraft and Cessna 
divisions, and Spirit AeroSystems, the state’s largest employer. Wichita, 
which considers itself the Air Capital of the World, has been a critical 
hub of A&D R&D and manufacturing for more than a century. Industry-
aligned education and research institutions include the National 
Center for Aviation Training and the National Institute for Aviation 
Research (NIAR).97

Kansas received more than any other state, $100.4 million, to protect 
4,284 aviation manufacturing jobs at 30 companies in-state in the first 
round of the Aviation Manufacturing Jobs Protection Act.98 Spirit’s 
2021 second-quarter revenues totaled $1 billion, up 55% from first-
quarter 2020, a hopeful sign of resiliency; the company expects to 
add 4,600 hires through 2024 as its facilities expand. Hiring has also 
expanded at Textron.99 Wichita State University won a $2.1 million 
federal grant (to be matched by WSI funds) to equip new aerospace 
research facilities, creating 475 jobs over ten years at the NIAR and 
seeking to enhance regional aviation sector resiliency.100

Notable events in other states
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Alabama

Lockheed Martin opened a 65,000-square-foot manufacturing plant 
in northern Alabama in October 2021 to produce hypersonic weapons 
for the US Navy and US Army. The plant is the company’s third all-
digital factory employing advanced technologies, including virtual 
and augmented reality and robotics. The company expects the plant 
to accelerate development through production timelines and to 
improve efficiencies.101

Considerations for your business

Like our country rankings, our state rankings this year indicate a US 
aviation industry in a holding pattern during the fourth wave of the 
COVID-19 pandemic. Our top seven states in 2019 are again our top 
seven in 2020, in an only slightly revised order. All of our top ten states, 
in fact, as well as others further down in the ranking, continue to offer 
outstanding opportunities for A&D investment, as many have for 
decades. While employment and profits are down for many companies, 
as our close-up analysis of the eight states above shows, capacity and 
capability in American aerospace have not been reduced. The sense 
of pent-up energy and a powerful urge to return to full production and 
delivery are palpable.

Act now to protect your workforce. This is not to minimize current 
challenges and the hardships the aviation industry has endured since 
it nosedived in 2020. According to the Transportation Department, more 
than 100,000 US aerospace jobs have been lost to date in an industry 
that had employed about 2.2 million people pre-pandemic. However, 
the federal government has intervened strongly this year, beginning 
initially to distribute $482 million in payroll support to protect sector jobs 
at 313 companies nationwide, and with further funding promised in fall 
2021 through the American Rescue Plan, signed into law by President 
Joe Biden in March.102

Industry leaders’ own analysis suggests optimism that such government 
support may not be needed for long. Boeing’s analysts project a full 
recovery to 2019 levels for domestic air travel in 2022, for regional 
international air travel in 2023, and long-haul international air travel in 
2024.103 Similarly optimistic, Airbus’s influential reference, Global Market 
Forecast for 2019–2038, anticipates a robust 4.2% air traffic growth that 
will demand 39,000 new pax and dedicated freighter aircraft to be built 
in the next 20 years.104
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US defense seeks high-tech innovation — and efficiency. Military 
suppliers were lifted by the release of the Air and Space forces 
combined budget proposal for FY 2022 in June, including $156.3 
billion for the Air Force and $17.4 billion for the Space Force, reflecting 
increases of 3% and 13.1%, respectively, over FY 2021. Budgetary 
priorities — sure to entail significant upsides for manufacturers in both 
cases — emphasize modernization in the Air Force and Space Force 
evolution. The latter’s procurement budget, growing by $456 million to 
acquire National Security Space Launch vehicles for the anticipated 
launch of security and intelligence satellites, will likely prove especially 
stimulative to R&D innovation. Likewise, plans are underway to procure 
GPS III Follow-on Space Vehicles with enhanced features, such as 
a spot beam with anti-jam capability 100 times greater than current 
encrypted military code.105

To ensure a safe landing, invest in your people. Despite the 
pandemic, the United States has reinforced its position as the world 
leader in development and production of both military and commercial 
aircraft this year. As they pull out of the pandemic holding pattern, 
companies that prioritize long-term investment in IT (especially 
predictive analytics), supply chain resiliency, short-term employment 
support and long-term workforce development may prove to be 
the biggest winners. One striking commonality of all the states 
noted above is a strong network connecting corporate support and 
collaboration to local secondary schools, technical colleges, and 
university programs that yields a robust supply of engineers and 
technicians who can aspire to attractive jobs close to home.
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