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Forecast Highlights (2024—-2044)

The U.S. commercial air carrier industry
experienced a decade of relative stability,
unprecedented in modern times, that
extended from the end of the great recession
in 2009 up to 2020 when COVID-19
emerged. During that period, U.S. airlines
revamped their business models to minimize
losses by lowering operating costs,
eliminating  unprofitable  routes, and
grounding older, less fuel-efficient aircraft.
To increase operating revenues, carriers
initiated new services that customers were
willing to purchase and started charging
separately for services that were historically
bundled in the price of a ticket. The results of
these efforts were impressive: 2019 marked
the eleventh consecutive year of profitability
for the U.S. airline industry.

The outbreak of the COVID-19 pandemic in
2020, however, brought a rapid and
cataclysmic end to those boom years. Airline
activity and profitability tumbled almost
overnight and without the financial and
competitive strength built up during the
boom, airlines would have faced even
greater challenges. As it was, they were able
to slash capacity and costs, and then, relying
on their balance sheets, credit ratings and
value inherent in their brands, to raise capital
through borrowing and restructuring fleets
allowing them to withstand the period of
losses. Although several small regional
carriers ceased operations in 2020, no
mainline carriers did. Cargo activity was one
of few bright spots as it surged, boosted by
consumers purchasing goods to enhance
time spent at home as necessitated by the
pandemic, and by surface transportation
disruptions caused by worker shortages due
to COVID-19 ilinesses.

In 2022, each passenger carrier across the
industry continued to face generally similar
headwinds and tailwinds as the others.
Demand for travel to leisure destinations
domestically and in the Latin region surged.
Carriers were caught off guard and struggled
to bring aircraft back into service, open new
routes and hire staff to meet the demand.
Just as all carriers were impacted by the
challenges, they also generally all benefitted
from the resurgent desire to travel and the
two-year string of quarterly losses for the
industry was halted.

Then in 2023 the landscape changed again.
As a wider array of accessible destinations
opened up, travelers responded by seeking
flights across the Atlantic and to some Pacific
markets. Domestic and Latin activity
remained solid, but it didn’t match the
increases of those other regions or of its own
growth the year before. Besides that regional
shift, passengers also began to embrace
premium offerings and loyalty programs
more fully. Increasingly, passengers were
willing to pay for some additional comfort and
valued the ability to convert everyday credit
card purchases into airline miles. These
shifts and greater demand for product
differentiation meant that most LCCs, with
single-class service and domestic-heavy
networks, were unable to capture demand to
the extent the mainline carriers could.
Furthermore, after being unprepared for the
surge in demand in the previous year, all
carriers hired and added capacity
aggressively in 2023 in efforts to avoid a
repeat. This saw flight crews migrating up the
chain to mainline carriers and the added
capacity put downward pressure on fares in
many domestic markets, both of which
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added to the strains some, but not all,
carriers faced. Aircraft delivery delays and
manufacturing missteps also  worked
asymmetrically to dampen productivity of
some airlines but not others.

Even as carriers worked to accurately
assess shifting preferences and fine tune the
supply response, the overall level of demand
was strong and supportive of the industry’s
aggregate results. Consumer demand for
experiences over goods continued to fuel the
desire for leisure trips and a willingness to
pay higher fares that exceeded their 2019
levels. Meanwhile, business travel (but not
fares) remained depressed relative to 2019.
For the year, business demand was roughly
ten to twenty percent below its pre-pandemic
level. The strong overall demand led to
positive aggregate financial results but with
losses at some carriers. For all of CY2023,
the top eight U.S. passenger carriers posted
operating profits of $12.7 billion and net
profits of $8.0 billion, including losses at
three of the eight.

The business modifications necessitated by
the downturn will shape the industry for years
to come, long after the recovery is complete.
Primarily, airlines will be smaller having
retired aircraft and encouraged voluntary
employee separations. Fleets, however,
become younger and more fuel-efficient as
retirements targeted the oldest and the least
efficient aircraft.

In the medium-term, airlines will strive to de-
termine which shifts in demand that occurred
following the pandemic will be long-lasting
and which will fade as impacts of the pan-
demic recede. For example, the surge in de-
mand for travel to Florida and Caribbean lei-
sure destinations seems to be waning and
reverting to pre-pandemic levels. Similarly,
the changes to travel patterns — both day-of-

week and time-of-day — due to fewer busi-
ness trips and more hybrid business and lei-
sure trips have been partially unwound but
may not fully revert. On the other hand, many
carriers are investing in premium cabins with
the expectation that customers will continue
to be willing to pay for upgraded experi-
ences. Although that willingness has been
very evident during the past two years, it is
not certain to continue. Furthermore, trade
tensions that emerged during the pandemic
have weighed on some international traffic,
particularly to China and other parts of Asia.
This will likely continue to lag activity in other
regions, but the duration is unknown.

In the long run, many of the strengths and
capabilities developed over during decade
between the end of the great recession and
the onset of COVID-19 will become evident
again. There is confidence that the U.S. air-
line industry as a whole has finally trans-
formed from a capital intensive, highly cycli-
cal industry to an industry that can generate
solid returns on capital and sustained profits.

Fundamentally, over the long-term, aviation
demand is driven by economic activity, and a
growing U.S. and world economy provides
the basis for aviation to grow. The 2024 FAA
forecast calls for U.S. carrier domestic pas-
senger growth over the next 20 years to av-
erage 2.5 percent per year. This average,
however, includes robust growth in 2024, as
activity returns to pre-pandemic levels. Fol-
lowing the recovery period, trend rates re-
sume with average growth through the end
of the forecast of 2.3 percent. Annual domes-
tic passengers in 2024 are forecast to ex-
ceed 2019 levels by 6 percent.

After averaging $55 per barrel over the five
years ending in 2021, oil prices surged to $93
per barrel with the Russian invasion of
Ukraine in 2022 but then moderated to $78



FAA Aerospace Forecast Fiscal Years 2024-2044

dollars per barrel in 2023. Prices are forecast
to remain at about that level for a few years
before climbing slowly to reach $107 per
barrel at the end of the forecast period.

Just as U.S. economic activity drives domes-
tic demand for air transport, foreign eco-
nomic activity affects international travel de-
mand. In 2021, global real GDP rose above
6 percent, driven by worldwide pandemic re-
lief programs. As central banks raised inter-
est rates to restrain inflation caused by de-
mand imbalances, growth moderated to 2.7
percent in 2023. The forecast for growth in
2024 is for a continued slight slowing to 2.3
percent. The U.S. and the Latin America re-
gion slow somewhat below that level but Eu-
rope experiences much slower growth with
some individual countries seeing outright de-
clines. The Asia region, however, supports
the global figure with growth over 4 percent.
Beginning in 2025, global growth returns
close to trend rates although some individual
countries take longer.

System traffic in revenue passenger miles
(RPMs) is projected to increase by 2.7
percent a year between 2024 and 2044.
Domestic RPMs are forecast to grow 2.6
percent a year while International RPMs are
forecast to grow slightly faster at 2.8 percent
a year, as international RPMs have almost
fully recovered to pre-COVID (2019) levels in
FY2023. Thus, unlike prior forecasts, these
figures will not be boosted by several years
of high growth rates coming off the low levels
of 2021 and 2022. System capacity as
measured by available seat miles (ASMs) is
forecast to grow somewhat slower than RPM
during the recovery period as airlines seek to
restore load factors but, subsequently, ASM
grow in line with the increases in demand.

After U.S. carriers posted profits in FY 2023,
the FAA expects U.S. carriers to remain

profitable over the next few years as rising
demand -- despite higher fares -- more than
offsets higher costs for labor and fuel. As
carriers return to levels of capacity consistent
with their fixed costs, shed excess debt, and
yields stabilize, consistent profitability should
continue. Over the long term, we see a
competitive and profitable aviation industry
characterized by increasing demand for air
travel and airfares growing more slowly than
overall inflation, reflecting growing U.S. and
global economies.

Recovery of the general aviation (GA) sector
from the impact of the COVID-19 crisis was
faster than the airlines. Private aviation had
become an attractive substitute for wealthier
individuals who could afford to pay during the
heaviest times of the pandemic. Some
reversal in this trend has been observed
among the turbojet users offering rides to
extended family and friends, even though
many of these newcomers continue to fly
privately. At the lower end of the general
aviation use, mostly by single engine piston
powered aircraft, we see highest numbers in
the past three decades attracted to flying and
becoming student pilots, and highest
numbers among them since 1995 earning
their private pilot certificates. Other pilots
contributing to GA activity more than ever
included private pilots earning their
commercial pilot certificates and commercial
pilots becoming Air Transport Pilots (ATP) as
the new pilot certifications in these two
categories reached new peaks in 2023. The
long-term outlook for general aviation thus is
promising, as growth at the higher-end
offsets continuing retirements at the
traditional low end, mostly piston-powered
part of the sector. The active GA fleet is
forecast to increase by 9.0 percent between
2024 and 2044. The turbine aircraft fleet,
including rotorcraft, did not show a decline
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between 2019 and 2022, and in fact,
experienced a fast growth of 3.6 percent from
2021 to 2022. This fleet is projected to have
an average growth rate of 2.0 percent per
year during the forecast period. The total
piston fleet (single and multi-engine pistons,
light-sport aircraft, and piston rotorcraft)
declined by 2.7 percent between 2019 and
2022 and is estimated to have shrunk by an
additional 0.4 percent in 2023. The average
annual growth rate of the piston fleet
between 2023 and 2044 is forecast to be -0.1
percent. Including experimental aircraft, the
majority of which are pistons, the growth rate
of the combined fleet is flat over the forecast
period, with a total growth of less than one
percent in 21 years. While steady growth in
both GDP and corporate profits results in
continued growth of the turbine and rotorcraft
fleets, the largest segment of the fleet — fixed
wing piston aircraft will continue to shrink
over the forecast period, just to be offset by
the growing experimental aircraft fleet. Any
additional growth in the GA fleet is expected
to occur in turbine aircraft. Despite average
annual growth of the active GA fleet between
2022 and 2044 of 0.4 percent, the number of
GA hours flown is projected to increase by
17.4 percent during this period (an average
of 0.7 percent per year), as growth in turbine,
rotorcraft, and experimental hours more than
offset declines in fixed wing piston hours.

With robust air travel demand growth in 2024
and steady growth thereafter, we expect
increased activity growth that has the
potential to increase controller workload. The
continuing recovery in U.S. airline activity
from the COVID downturn is the primary
driver. The U.S. commercial aviation sector
was hit by the pandemic much harder than
the non-commercial sector. Operations at
FAA and Contract Towers returned to pre-
COVID levels in 2023 and are forecast to

grow from these levels, led by strong growth
in commercial operations. Large and
medium hubs will continue to see faster
increases than small and non-hub airports,
largely due to the commercial nature of their
operations. Over the entire forecast period,
operations at FAA and contract towers are
forecast to grow 1.1 percent a year with
commercial activity growing at approximately
four times the rate of non-commercial
(general aviation and military) activity.

Commercial Space launch activity has been
steadily growing over the past 5 years.
FY2023 actuals were the highest in U.S.
history at 113, accounting for 16.7% of the
activity since 1989. FAA is forecasting launch
and re-entry activity to increase from a low-
high range of 134-156 in FY2024 to a low-
high range of 195-338 by FY2028. Much of
this increase is attributable to the lineup of
reusable vehicles and the expectation for
increased human space exploration and
space tourism.

Drones have been experiencing healthy
growth in the United States and around the
world over the past decade. The last few
years have been no exception despite the
profound impact of COVID-19 on the overall
economy. The introduction of drones in the
NAS has opened numerous possibilities,
especially from a commercial perspective.
That introduction has also brought
operational challenges including safe and
secure integration of drones into the NAS.
Despite these challenges, the drone sector
holds enormous promise; potential uses
range from individuals flying solely for
recreational purposes to individual
businesses carrying out focused missions to
large companies delivering commercial
packages and delivering medical supplies.
Public service uses, such as conducting
search and rescue support missions
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following natural disasters, are proving to be
promising as well. The FAA forecasts that the
recreational small drone fleet will likely (i.e.,
base scenario) attain its peak over the next 5
years, from the present 1.78 million units to
approximately 1.88 million units by 2028,
thus attaining cumulative annual growth rate
of 1.2% during 2023-2028. Based on
registration data, the size of the commercial
drone fleet (> 0.5 Ibs. and up to 55 Ibs.)
totaled approximately 842,000 aircraft by the
end of 2023. As the base (i.e., the cumulative
total) increases, the FAA anticipates the
growth rate of the sector to slow over time,
and forecasts the commercial drone fleet to
(i.e., base scenario) be about 1.12 million by
2028.

Another sector showing promise s
Advanced Air Mobility (AAM). Based on
research performed by others, the FAA
believes that AAM will likely enter into service
(EIS) in the 2025-2027 timeframe. Starting
from limited services to initial launch cities,
services will be experimental, slow, and likely
gain a gradual trajectory of growth until 2030.
We expect that initial 5 years or so will be
required to resolve many outstanding issues
including establishing solid AAM business
cases. Depending upon the sector's
resolving the outstanding issues, this will be
followed by a moderate service trajectory
during 2030-2040. Beyond that period, we
anticipate a sustainable, mature sector on a
longer-term growth trajectory.
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Review of 2023

Three years after the start of the COVID-19
pandemic, its repercussions continued to be
felt across the industry in 2023. Consumer
spending continued to rebalance out of
goods and into services, supporting demand
for travel. Geographically, however, the
reopening of countries across the Atlantic
meant that demand surged there instead of
in domestic markets as had happened the
previous year. Although the Pacific region
did not experience the same surge, it did see
gradually increasing traffic. Another post-
pandemic shift that continued was greater
consumer preference for seats towards the
front of the aircraft. Customers displayed a
willingness to pay higher fares for these
premium seats, whether preferred seating,
premium economy, business or first class.
On the capacity supply side, supply chain
disruptions had still not dissipated,
restraining the manufacture and delivery of
new aircraft. In addition, some new
headwinds emerged such as manufacturing
missteps that impeded deliveries and
operations. Nevertheless, carriers added
capacity aggressively and by the end of the
year, in many cases, found that excess
capacity was suppressing yields and the
ranks of new employees were depressing
productivity. Demand for air travel was
sufficiently strong, however, to boost industry
profitability and that of individual carriers that
could satisfy the evolving customer
preferences.

Air cargo activity pulled back from the boost
it received during the pandemic, consistent
with the normalization of consumer spending
from goods back into services. The general
aviation segment saw growth in aircraft de-
liveries, although total flight hours were little

changed from the year before. UAS activity
grew solidly, and commercial space
launches surged in 2023, both of which had
expanded in 2022.

U.S. commercial passenger activity started
the year within 5 percent of 2019 levels and
by spring had achieved parity with 2019
levels. TSA checkpoint throughput increased
from about 5 percent below 2019’s level to
about 3 percent above by the end of the year.
The main source of strength throughout the
year was from leisure travelers, with a surge
in the summer driven by a pick-up in the
Atlantic region, adding it to the domestic and
Latin destinations that by the end of the year,
exceeded 2019 levels. In the business
segment, activity increased as many
employees began to return to the office on a
more regular basis and in-person meetings,
conferences and trainings resumed.

After strong employment gains in 2022 that
averaged nearly 5,000 per month as airlines
rushed to accommodate the surge in
demand that year, 2023 saw more muted
growth in air travel and with it, slower
employment gains. According to the Bureau
of Transportation Statistics (BTS), airline
employment rose during the year with
average increase of about 1,000 jobs per
month. At year end, employment was 47,000
higher than in December 2019 and most
mainline carriers were adequately staffed.
While regional carriers continued to have
difficulty retaining and hiring pilots, both
attrition and availability improved towards the
end of the year. Across the industry,
productivity continued to be hampered by
onboarding and training requirements of the
large number of new employees brought on
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in the past three years. While the FAA met its
hiring goal of 1,500 air traffic controllers in
FY2023, shortages at some facilities
remained and contributed to some
operational restrictions.

In FY2023, system ftraffic as measured by
revenue passenger miles (RPMs) grew 15.8
percent from the previous year while system
enplanements rose 11.1 percent. Domestic
RPMs were 9.6 percent higher while
enplanements were up 9.7 percent.
International RPMs increased by 36.3
percent after more than doubling in 2022,
while enplanements rose by 22.6 percent —
the relative difference due to the pickup in
long-haul Atlantic markets. Despite being
hampered by constraints, system ASM
expanded by 12.9 percent with domestic
ASM growing 8.8 percent and international
up 25.3 percent. The disparate growth rates
pushed the system-wide load factor up 2.1
percentage points to 83.7 percent.

System nominal yields continued to rise in
2023, up 8.0 percent after jumping up 31.0
percent in 2022. Several factors contributed,
including on the supply side, a spike in labor
costs and continued high oil prices, as well
as constrained production. On the demand
side, consumers were eager to travel and, in
aggregate, tolerated the fare increases.

With the surge in activity during the year,
financial results improved as well. Data for
FY2023 shows that the reporting passenger
carriers had a combined operating profit of

$14.7 billion — a number approaching the
average profit over the five years ending in
FY2019 of $22.1 billion, but not beginning to
recover the $58 billion in combined losses in
2020 and 2021. As with operations,
profitability was uneven throughout the year
as combined profits were just $26 million
during the March quarter. On the other hand,
strong activity during the June quarter
generated profits of $7.7 billion that rivalled
pre-pandemic highs.

The general aviation industry continued its
growth in 2023 with an increase of 7.7
percent in deliveries of U.S. manufactured
aircraft between 2022 and 2023 (18.8 above
2019 levels), with pistons up by 10.7 percent
and turbines up by 4.3 percent. Global
billings increased by 2.2 percent to $23.4
billion (0.6 percent below 2019 levels —
statistics for U.S. billings were not available
as of the publication date of this report).

Total operations in 2023 at FAA and contract
towers increased by 3.7 percent compared to
2022 and exceed pre-COVID (2019) levels
by 2.3 percent. Air carrier activity increased
by 6.7 percent, while air taxi operations fell
1.0 percent. General aviation activity in-
creased by 4.1 percent (the only segment
with activity levels higher than 2019) and mil-
itary activity was down by 8.6 percent. Activ-
ity at large and medium hubs rose by 3.9 per-
cent and 0.7 percent, respectively, while
small and non-hub airport activity rose by 4.0
percent in 2023 compared to the prior year.
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Glossary of Acronyms

Acronym Term

AAM Advanced Air Mobility

ANG FAA Office of NextGen

ARP FAA Office of Airports

ASMs Available Seat Miles

AST FAA Office of Commercial Space Transportation
ATO FAA Air Traffic Organization

ATP Air Transport Pilot

AUVSI Association for Unmanned Vehicle Systems International
BVLOS Beyond Visual Line of Sight

CAPS COA Application Processing System

CBP Customs and Border Patrol

CFR Code of Federal Regulations

COAs Certification of Authorizations

CORSIA Carbon Offsetting and Reduction Scheme for International Aviation
CRS Commercial Resupply Services

cYy Calendar Year

DARPA Defense Advanced Research Projects Agency
DHS Department of Homeland Security

DoD Department of Defense

DoE Department of Energy

Dol Department of Interior

EIS Entry Into Service

EMS Emergency Medical Services

eVTOL Electric Vertical Take-off and Landing

FAA Federal Aviation Administration

FY Fiscal Year

GA General Aviation

GAMA General Aviation Manufacturers Association

GC Grand Challenge

GDP Gross Domestic Product

ICAO International Civil Aviation Organization

IFR Instrument Flight Rules

IMF International Monetary Fund

ISS International Space Station

LAANC Low Altitude Authorization and Notification Capability
LCC Low-Cost Carriers

LSA Light Sport Aircraft

IUAS Large Unmanned Aircraft System(s)

NAS National Airspace System

NASA National Aeronautics and Space Administration
NDAA National Defense Authorization Act

NOTAM Notices to Airmen

NPRM Notice of Public Proposed Rulemaking

PCE Personal Consumption Expenditure

PDARS Performance Data Analysis and Reporting Systems
RAC Refiners’ Acquisition Cost



RLV
RP
RPA
RPMs
RTMs
sUAS
SpaceX
TRACON
TRB
TSA
UAM
UAS
UASFM
usbD
VFR
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Reusable Launch Vehicle

Remote Pilot

Remote Pilot Authorization

Revenue Passenger Miles

Revenue Ton Miles

Small Unmanned Aircraft System(s)
Space Exploration Technologies Corp.
Terminal Radar Approach Control
Transportation Research Board
Transportation Security Administration
Urban Air Mobility

Unmanned Aircraft System(s)

UAS facility maps

United States Dollar

Visual Flight Rules
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Economic Environment

In 2023, global real GDP expanded but con-
tinued its gradual deceleration from the spike
in the second year of the pandemic. GDP
surged by 6.1 percent in 2021, slowed to 3.1
percent in 2022 and then slowed further in
2023, to 2.7 percent, a few tenths slower
than the average over the decade prior to the
pandemic. During the pandemic, inflation
spiked, and government deficits swelled,
conditions that monetary and fiscal authori-
ties have worked to combat with higher inter-
est rates and reduced spending — efforts that
have restrained economic growth. GDP is
expected to ease further in 2024 due to still-
elevated interest rates, before edging up to
its trend rate thereafter.

In the U.S., real GDP growth slows from 2.4
percent in 2023 to 1.4 percent in 2024 as
COVID-19 relief measures wear off,
consumer spending normalizes and higher
interest rates slow activity. High interest
rates continue to suppress growth in 2025 at
1.4 percent and with that slower growth,
unemployment rates rise from 3.6 percent in
2023 to 4.3 percent in 2024 and 4.7 percent
in 2025. By restraining demand, the central
bank achieves its goal of lowering inflation to
2.0 percentin 2025 after being 4.1 percentin
2023. Interest rates are brought down and in
the long-term, GDP growth averages 1.7
percent per year and the unemployment rate
stabilizes at 4.3 percent. As with other
advanced economies, GDP growth is
hindered by an aging population that slows
labor force growth and contributes to the
decline in the participation rate. Compared to
the U.S., real GDP growth in the European
Union plus U.K. is considerably weaker in
2023 at 0.5 percent and again at 0.6 percent
in 2024. Aggressive deficit reduction efforts,
high energy costs and interest rates all

12

dampen growth in the near-term and
combine with the area's lower trend rate
resulting from slowing demographic and
productivity trends. In Japan, tourism, capital
investments and expansionary fiscal policies
contribute to produce real GDP growth of 1.9
percent in 2023 but high prices and weak
exports dampen growth slowing it to 0.8
percent in 2024. Trend growth rates of under
one percent continue in the second half of
the decade as the country’s persistent
problems of weak consumer spending and
slowing population and demographic trends
remain. After bouncing back from a low 3.0
percent rate in 2022 due to its zero-COVID
policy, China’s GDP growth picked up to 5.4
percent in 2023 before resuming its long-
term gradual slowdown, averaging about 4.5
percent in the second half of the decade.
Growth is expected to be weighed down by
the downturn in property markets, stalled
economic and banking-sector reforms, and
high rates of household savings.

Among large emerging markets, Brazil’s
considerable fiscal stimulus supported
growth again in 2023, coming in at 3.0
percent before dropping to 1.8 percent in
2024 as stimulus is withdrawn. Longer term,
Brazil's economy benefits from its large
domestic market and abundant natural
resources but is restrained by high interest
rates and large fiscal deficits. Russian
growth recovered to 3.3 percent in 2023 after
its sanctions-induced decline in 2022 as the
country found ways to sidestep sanctions
and has boosted military spending. Growth
eases steadily to end the decade at 1.5
percent as the emigration of skilled
professionals and military age people adds
to  downward demographic  trends.
Productivity losses from the withdrawal of
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foreign companies and investment also
contribute to the slowdown. Finally, India has
seen strong expansion in both the
manufacturing and  services  sectors,
resulting in growth of 6.9 percent in 2023,
easing through the second half of the

decade. In the medium-term its growth will be
driven by favorable demographics including
strong consumer spending from growing
middle-income  households, increasing
contributions from the service sectors, and
undeveloped natural resources.

World Economic Growth in 2023
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S&P Global forecasts world real GDP to grow
at 2.5 percent a year between 2024 and
2044. Emerging markets, at 3.7 percent a
year, are forecast to grow faster than the
global average but at lower rates than in the
early 2000’s. Asia (excluding Japan), led by
India and China, is projected to have the
fastest growth followed by Latin America,
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Eurozone

Eastern Europe, and Africa and Middle East.
Growth in the more mature economies (1.4
percent a year) will be lower than the global
trend with the fastest rates in the U.S.
followed by Europe. Growth in Japan is
forecast to be very slow at 0.7 percent a year
reflecting deep structural issues associated
with a shrinking and aging population.
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Oil spiked to $93 per barrel in 2022 in the
wake of Russia’s invasion of Ukraine. After
pulling back in 2023 and again in 2025,
prices begin to climb as economic activity ac-
celerates. Over the long-run, S&P Global ex-

$120

pects the price of oil to increase due to grow-
ing global demand and higher costs of ex-
traction. S&P Global forecasts U.S. refiner's
acquisition cost of crude to rise to $107 per
barrel at the end of the forecast horizon.

U.S. Refiners' Acquistion Cost
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U.S. Airlines

Domestic Market

Mainline and regional carriers' offer domes-
tic and international passenger service be-
tween the U.S. and foreign destinations, alt-
hough regional carrier international service is
confined to the border markets in Canada,
Mexico, and the Caribbean.

Over the coming years, the commercial air
carrier industry will be focused on managing
through the aftereffects of the pandemic. Alt-
hough demand has by most measures re-
turned to 2019 levels, the progress has been
unsteady and uneven across segments mak-
ing it difficult to plan and manage capacity.
Furthermore, carriers face numerous factors
constraining their ability to add capacity back
into networks — factors that will take years to
resolve. A significant constraint will continue
to be aircraft delivery delays carriers face
having ordered hundreds of new aircraft
whether for fleet renewal, replacement of air-
craft retired during the pandemic, or to take
advantage of lower unit operating costs.
These new aircraft will add to debt burdens
but as predictability returns and balance
sheets strengthen, carriers will be better po-
sitioned to pay down this debt plus that accu-
mulated during the pandemic. With stronger
balance sheets, carriers will be able to tran-
sition to more traditional long-term business
strategies.

While some aspects of demand were more
predictable in 2023 than in the previous
years, its strength and characteristics were
still not the same as in the pre-pandemic en-

" Mainline carriers are defined as those providing
service primarily via aircraft with 90 or more
seats. Regionals are defined as those providing
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vironment and it may be years before it re-
turns to that previous normal. Leisure trav-
eler demand is expected to continue as the
main driver while business trips remain
somewhat below prior levels and are growing
only slowly. And although leisure travelers
are demonstrating confidence by booking
further out from departure, the day-of-week
and seasonal patterns have been shifted by
an increase in blended leisure and business
trips. By geographic region, the altered bal-
ance between leisure and business has
shifted demand towards medium-sized and
sunbelt cities, and away from transcontinen-
tal routes and coastal destinations.

Air carriers’ ability to manage capacity is fur-
ther complicated by constraints that arose
during the pandemic and that will take years
to unwind. Hiring and training bottlenecks
only began to be resolved in 2023 and have
left carriers, regionals especially, short
staffed for pilots as well as maintenance
crews. And even where staffing levels are
above where they were in 2019, such as for
gate and ramp agents, the large proportion
of new hires has lowered productivity. The ef-
fects of supply chain disruptions linger, and
combined with similar staffing issues, are
hampering manufacturers’ ability to deliver
new aircraft creating years-long backlogs. Fi-
nally, under-staffing at a few ATC facilities is
limiting the number of aircraft that can be
handled in those places. These issues will all
be slow to reverse and weigh on the forecast

service primarily via aircraft with 89 or fewer seats
and whose routes serve mainly as feeders to the
mainline carriers.
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of capacity production for the next three to
five years, or possibly longer.

Higher airfares have already resulted from
increased labor expenses necessary to
attract and retain workers and this elevated
spending is expected to be permanent.
Labor unions representing pilots and flight
attendants have found considerable
leverage in this environment, making cost
increases, and therefore fare increases, an
industry-wide phenomenon. Passengers
have been largely undeterred, allowing some
carriers to add on additional fare or fee
increases that are helping to begin paying
down debt incurred during the pandemic.
Until debt returns to more typical levels, it will

act as an additional restraint on investment
and expansion.

During the first years of the pandemic, re-
gional carriers suffered very similar conse-
quences of COVID-19 as did the mainline
group. However, in 2023, regionals provided
7.2 percent of domestic capacity, down from
11.1 percent in 2019, a result of both the shift
in demand and difficulty supplying capacity
as flight crews moved up to higher paying
mainline jobs. In terms of traffic, regionals
saw similar declines, dropping to 6.9 percent
of RPM in 2023 compared to 10.4 percent in
2019. The deviations in 2023 are expected to
revert over time as travel patterns and airline
operations continue the slow recovery to
more normal conditions.

U.S. Commercial Air Carriers
Domestic Enplanements by Carrier Group
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U.S. Commercial Air Carriers
Domestic Passenger Nominal Yield
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The regionals have less leverage with the
mainline carriers than they have had in the
past as the mainline carriers have negotiated
contracts that are more favorable for their op-
erational and financial bottom lines. And as
mainline carriers cut service to smaller cities
since the pandemic, it was the regional part-
ners that were most affected. Furthermore,
mainline carriers successfully reduced costs
by offering voluntary retirements to flight
crews but as activity rebounded, they drew
replacements from the ranks of the region-
als, exacerbating their pre-pandemic pilot
shortages. As regional carriers recover and
activity returns to 2019 levels, service to
smaller cities is expected to return. Regional
pilot shortages, however, are likely to persist
through next year due to the time required for
training and recruitment.

A trend for regionals that was largely unaf-
fected by the pandemic is the longstanding
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increase in the number of seats per aircraft.
This measure rose by more than 55 percent
over the decade from 1997 to 2007 and alt-
hough it slowed more recently to an increase
of 17 percent in the ten years ending in 2019,
it is a trend that is expected to continue into
the future. A consequence of this drive to re-
place 50 seat regional jets with more fuel-ef-
ficient 70 seat jets is that capital costs have
increased. The move to the larger aircraft will
prove beneficial in coming years, however,
since their unit costs are lower.

Mainline carriers have also been increasing
the seats per aircraft flown although, unlike
that for the regionals, the trend had been
accelerating up until 2019. From 2009-2019,
the measure grew by an average of 1.5
percent per year. Then during the pandemic,
seats per aircraft jumped around, ranging
from an increase of 5.0 percent in 2021 to a
0.6 percent decrease in 2022 as carriers first
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flew some of their idle long-haul international
aircraft on domestic routes and then
reallocated them to more typical markets.
That aircraft positioning seemed to normalize
in 2023 when seats per aircraft grew 1.1
percent.

Another continuing trend is that of ancillary
revenues. Carriers generate ancillary reve-
nues by selling products and services be-
yond that of an airplane ticket to customers.
This includes the un-bundling of services
previously included in the ticket price such as
checked bags, on-board meals, and seat se-
lection, and by adding new services such as
boarding priority and internet access. After
posting record net profits in 2015, U.S. pas-
senger carrier profits declined subsequently
on rising fuel and labor costs, and flat yields,
but were supported by ancillary revenues.
Even in 2020 when profits turned to stagger-
ing losses, this remained a meaningful
source of revenue for carriers.

On the other hand, revenue management
systems that have grown increasingly so-
phisticated in recent years became almost
worthless during the pandemic years. These
systems enable carriers to price fares opti-
mally for each day and time of flight, and to
minimize foregone revenue. But, because
they rely on historical data to make price and
schedule predictions, the unprecedented na-
ture of the collapse in 2020 meant they could
provide little guidance and carriers were
forced to assess market conditions without
the benefit or precision of that quantitative
analysis.

While revenue management systems will
regain their important role once travel
demand returns to more normal rhythms,
one source of ancillary revenue, change
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fees, was broadly scrapped in 2020. As
traveler plans were forced to change due to
COVID-19-related  restrictions,  airlines
began dropping fees for itinerary changes in
many ticket classes. As a share of total
passenger revenue, cancellation fees
dropped from about 2 percentin FY2019 and
the years prior to under 1 percent in FY2023.
Some airlines have stated that the
elimination of change fees is a permanent
move and won't be reversed with the end of
the pandemic. In contrast, baggage fees
seem unlikely to be rescinded as their share
remained at about 4.0 percent in FY2023.

Other methods of segmenting passengers
into more discreet cost categories based on
comfort amenities like seat pitch, leg room,
and access to social media and power
outlets were unaffected by the pandemic.
The offering of Basic Economy fares has
been part of an effort by network carriers to
protect market share in response to the rapid
growth low-cost carriers (LCC) have
achieved in recent years. In 2019, mainline
enplanements had increased almost 23
percent since 2007 but low-cost carrier
enplanements grew by 39 percent. RPM
over the same period show a similar pattern
with mainline RPMs up almost 27 percent
and LCC RPM fully 48 percent higher. These
longer-term trends were interrupted in 2020
with enplanements and RPM dropping
across both mainline and LCC carriers to just
over half of 2019's levels. However, by 2023
the strength of LCC's became apparent
again as their enplanements and RPM had
recovered to about 7 percent above 2019
levels while mainline traffic lagged slightly at
about 5 percent above pre-pandemic levels.
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U.S. Commercial Air Carriers
Domestic Market
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International Market

Over most of the past decade, the interna-
tional market has been the growth segment
for U.S. carriers when compared to the ma-
ture and much larger U.S. domestic market.
For the ten years ending in 2023, interna-
tional enplanements grew by 31 percent
while domestic enplanements grew 24 per-
cent. However, during the downturn in 2020
and first years of the recovery, domestic ac-
tivity fell less and recovered faster. Then in
2023, domestic enplanements were virtually
even with 2019's level after being at 91 per-
cent a year earlier, while international en-
planements showed even stronger improve-
ment, reaching 107 percent, compared to 87
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percent in the previous year. International
travel had been particularly impacted by bor-
der closings, quarantine requirements and
other travel restrictions, as well as the uncer-
tainty of when requirements might change
but as restrictions lifted, activity rebounded
sharply. On the domestic side, the fall off in
business travel contributed to the decline
and slower recovery, even as leisure travel
surged. International travel is expected to
show further gains in 2024 as some markets
continue to experience recovery-fueled
growth.
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U.S. Carriers - ASMs

80 -
60

A

40

Annual Growth Rate (%)
N
o

==Domestic Market

International capacity and demand will see
another year of strong growth in 2024 as the
recovery continues but rates will return to
more typical values in 2025 and 2026. For
FY2024 the average annual growth rates for
international ASM and RPM are forecast at
13 percent, and enplanements at 8 percent
as aggregate trip lengths grow due to in-
creasing Atlantic and Pacific activity. From
FY2025-2044, annual growth for ASM and
RPM are forecast to both grow at 2.8 per-
cent, while enplanements will grow at a rate
of 3.1 percent. Taking these two periods as
a whole gives annual growth from FY 2023-
2044 for ASM, RPM and enplanements of
3.3 percent (after rounding).

Load factors recovered sharply again in
2023, reaching 83 percent, above the 77 per-
cent in the previous year and about the same
as 2019’s level. Load factors are projected to
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rise only slightly throughout the remainder of
the decade to reach 84 percent at the end of
the forecast.

In the long-run, growth of major global
economies will slow from the above-trend
rates of recent, pre-pandemic years. Several
moderating factors are at work, including
high inflation and interest rates, reduced
global trade, and political stresses. The
European and Japanese economies are
generally seeing slow but positive growth, in
part due to weak trade with Asia, mainly
China. Overall, global conditions appear set
to return to a stable path once the economic
environment improves with looser financial
conditions, diminished risk of recession, and
improved government fiscal positions. Rising
oil prices, however, will create some drag on
this otherwise supportive environment for air
travel demand.
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U.S. Commercial Air Carriers
International Market
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The impact of COVID-19 on travel by region
has varied considerably, as will the recovery
paths. Factors affecting the responses by
market are similar to those affecting travel as
a whole: COVID-19 case counts, govern-
mental restrictions, predominant traveler
segments, and macroeconomic conditions.
As a result, enplanements to Latin America
had fully recovered in 2022, and to the Atlan-
tic region in 2023. The Pacific region is fore-
cast to be recovered in 2027 though it will be
within 3 percent the year before.

For U.S. carriers, Latin America remains the
largest international destination with more
than twice the enplanements of Atlantic, the
next largest in a typical year, due to its prox-
imity to the U.S., strong trade ties, and pop-
ular visitor destinations. In 2023, Latin Amer-
ica enplanements rose by 10 percent while
RPMs rose 9 percent. Much of the strength
was again driven by leisure traffic heading to
warm weather destinations and by the rela-
tively low number of COVID-19 cases and
travel restrictions. Enplanements and RPM

22
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growth are expected to slow further in 2024,
returning to long-term trend rates, as other
regions become viable to leisure travelers.
Over the twenty-year period of 2024-2044,
Latin America enplanements are forecast to
increase at an average rate of 3.7 percent a
year while RPMs grow 3.9 percent a year.

Switching to the Pacific region, it is the
smallest in terms of enplanements despite
region's emerging markets’ economic growth
and potential for air travel. Enplanements
bottomed out at just 5.8 percent of 2019's
level in 2021 as many countries enforced
stringent travel restrictions, especially China,
a very large market in the region. RPM also
collapsed by similar amounts. In 2022,
enplanements and RPM came off the bottom
and had recovered to about 56 percent of
2019 levels in 2023. In 2024, those
measures of activity are expected to
continue expanding to above 85 percent.
With comparatively slow trend growth, the
region’s enplanements take time to fully
recover to 2019's level but are within 5
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percent by 2026 while RPM are fully
recovered in that year. From FY2026 through
the end of the forecast, Pacific enplanements
and RPM are forecast to grow at average
rates of 2.4 percent. Although the region is
forecast to have the strongest economic
growth of any region over the next 20 years,
led by China and India, enplanements and
RPMs over the period are restrained in part
because of generally low incomes and
relatively small middle classes.
Consequently, demand centers on wealthier
countries such as Japan and Korea, rather
than the faster growing economies.

The Atlantic region ranks in the middle be-
tween the other two, with pre-pandemic en-
planements roughly twice those in the Pacific
region and half those in the Latin region. Af-
ter contracting in 2015 and 2016, Atlantic en-
planement growth began rising to reach 7.0
percent in 2019. This growth was supported

Total Passengers to/from the U.S. on Ameri-
can and Foreign Flag Carriers

Key factors that may influence international
air travel include globalization, incomes,
technological improvements, and migration
patterns. Total passengers (including pas-
sengers flown on Foreign Flag carriers) be-
tween the United States and the Atlantic,
Latin America, Pacific, and Canada Trans-
border regions grew 25 percent during 2023
to total 244.2 million. It is the third consecu-
tive year of double-digit percentage growth
for passengers as the post-pandemic re-
bound continues.

Passenger levels for the combined regions
have been steadily increasing since the 73.4
percent drop posted in 2020 but have yet to
return to pre-pandemic levels. The percent-
age growth in passengers for each of the
years going from 2021 to 2023 was 47.4 per-
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by U.S. demand as well as growth of Middle
East and African markets, even as the Euro-
pean economies slowed in 2019. In 2020,
like the other regions, Atlantic enplanements
tumbled and bottomed out in 2021 at 21 per-
cent of 2019's level. Subsequent percentage
gains were large, returning enplanements to
114 percent of 2019 levels in 2023. Although
Western Europe is a mature area with mod-
erate economic growth, the economically
smaller Middle East and Africa areas are ex-
panding rapidly with GDP growth rates more
than twice that of Europe. As a result, a grow-
ing share of the forecast aviation demand in
the Atlantic region is linked to those two ar-
eas, particularly in the second half of the
forecast period. Over the forecast horizon
from 2024 to 2044, enplanements and RPM
in the Atlantic region are expected to grow at
average annual rates of 1.9 percent and 2.1
percent, respectively.

cent, 97.3 percent, and 25.0 percent, respec-
tively. While the overall percentage growth in
international passengers is forecast to slow
to 6.8 percent in 2024, it is strong enough to
surpass the peak of 252.9 million passen-
gers posted in 2019.

While combined international passengers to-
tal is forecast to return to pre-pandemic lev-
els this year, not all regions are recovering at
the same pace. The Latin region has already
returned to 2019 levels, surpassing pre-pan-
demic levels in 2023 with year-over-year
growth of 13.2 percent. The level of passen-
gers during the same year totaled 99.6 mil-
lion for an increase of almost 11 million pas-
sengers beyond 2019 levels. The Atlantic re-
gion is forecast to return to pre-pandemic lev-
els in 2024. Passenger growth in this region
is forecast to be 6.7 percent during 2024, for
a total of 92.6 million passengers, surpassing
2019 levels by approximately 4 million.
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Passenger growth in the Transborder Can-
ada region is forecast to be 12.0 percent in
2024, almost two times greater than the
growth in the Atlantic region. Passenger lev-
els in 2024 are forecast to be 31.8 million and
remain shy of pre-pandemic levels. The
Transborder Canada region is forecast to
surpass pre-pandemic levels in 2025.

Pacific region passengers posted the strong-
est year-over-year growth of the four regions
during 2023 (93.0 percent), but continue to
fall short of the 43.8 million passengers in
2019. Passenger levels for this region are
forecast to exceed pre-pandemic levels in
2027. During the first four years of the fore-
cast period, the percentage growth in pas-
sengers is expected to taper from 15.6 per-
cent in 2024 to 7.1 percent in 2027, and the
passenger levels are forecast to exceed pre-
pandemic levels by approximately 3.5 million
in the same year.

Over the 20-year forecast horizon, combined
international passengers are forecast to
grow an average of 3.3 percent annually,
from a level of 244 million in 2023 to 483 mil-
lion in 2044. During the first five years of the
forecast period passenger growth averages
4.7 percent annually and is more than two
times greater than the average annual
growth for the remaining forecast period (2.2
percent). The accelerated growth during the
early forecast years reflects the ongoing re-
covery of Pacific region passengers to pre-
pandemic levels.

2 Only select countries within each world region
are forecast individually and are primarily those
countries posting the highest passenger levels.
The rest of the countries within a region are not
forecast individually, but rather as a whole. Those
countries identified as having the highest average
annual percentage passenger growth within each
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A comparison of passenger share by region
shows the Latin share of total international
passengers increasing from 35.1 percent in
2019 to 40.2 percent in 2044. The percent-
age share of passengers in the Atlantic, Pa-
cific and Canda Transborder regions by 2044
is forecast to be 33.2 percent, 15.8 percent,
and 10.6 percent, respectively. Between
2019 and 2044, the Pacific region passenger
share decreases 1.5 percentage points, the
Atlantic region share decreases 1.8 percent-
age points, and the Canada Transborder
passenger share decreases 2.0 percentage
points.

The two countries forecast to have the high-
est passenger levels at the end of the fore-
cast horizon by world region are Mexico
(71.6 million) and Dominican Republic (26.0
million) in the Latin America region; United
Kingdom (32.8 million) and Germany (17.7
million) in the Atlantic region; and China
(17.5 million) and South Korea (14.7 million)
in the Pacific region. Correspondingly, for
countries that are forecast individually, those
with the highest average annual percentage
growth over the forecast period by world re-
gion are the Dominican Republic (4.5 per-
cent) and Brazil (4.4 percent) for the Latin re-
gion; France (2.7 percent) and Netherlands
(2.6 percent) for the Atlantic region; and
China (16.7 percent) and Hong Kong (6.5
percent) for the Pacific region.? The fast
growth in the Pacific region reflects a contin-
uation of recovery to pre-pandemic levels.

region is based solely on those countries that are
forecast individually. It is plausible that countries
within a world region have a higher percentage
growth in passengers than those identified, how-
ever the growth would be on a considerably
smaller passenger base.
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System

System (the sum of domestic plus interna-
tional) capacity contracted 36 percent to 789
billion ASMs in 2020 while RPMs plummeted
47 percent to 548 billion. During the same
period, system-wide enplanements fell 44
percent to 509 million. After a tentative be-
ginning towards recovery in 2021, activity
surged in 2022 and had recovered to 2019
levels in 2023. Prior to the pandemic, U.S.
carriers had prioritized the domestic over the
international market in terms of allocating ca-
pacity as the U.S. saw stronger economic
growth than many regions around the world.
Then during the pandemic and recovery
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years, the split continued as domestic capac-
ity rose 3 percent above 2019’s level in 2023
while international capacity remained 1 per-
cent below. However, as international mar-
kets continue their recoveries, capacity
growth rates in those regions will outpace do-
mestic. Subsequent years through 2044 see
slightly faster capacity expansion in interna-
tional markets compared to domestic driven
in part by somewhat stronger economic
growth in some Latin and Asian countries.

U.S. mainline carrier enplanement growth in
the combined domestic and international
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markets was 15 percent in 2023 while re-
gional carriers saw a decline of 9 percent of
passengers carried. The difference resulted
from strong growth in international markets
where regional carriers have little exposure
as well as capacity constraints from pilot
shortages that more severely impacted re-
gional carriers.

In the domestic market in 2019, mainline en-
planements marked their ninth consecutive
year of increases, a trend that was abruptly
halted in 2020 with a decline of 44 percent
but followed by two years of strong growth in
2022 and 2023. Similarly, international main-
line passengers had posted a tenth consec-
utive year of growth in 2019, a trend that was
also broken in 2020 with a 53 percent decline
but then fully reversed in 2023 after two
years of strong increases. Mainline enplane-
ments exceeded their 2019 levels in 2023 by
6 percent in domestic markets and 9 percent

Cargo

Air cargo ftraffic includes both domestic and
international freight/express and mail. The
demand for air cargo is a derived demand re-
sulting from economic activity. Cargo moves
in the bellies of passenger aircraft and in
dedicated all-cargo aircraft on both sched-
uled and nonscheduled service. Cargo carri-
ers face price competition from alternative
shipping modes such as trucks, container
ships, and rail cars, as well as from other air
carriers.

Historically, air cargo activity tracks with
GDP. Other factors that affect air cargo
growth are fuel price volatility, movement of
real yields, globalization, and trade. The fore-
casts of revenue ton miles rely on several as-
sumptions specific to the cargo industry.
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in international. Domestic mainline enplane-
ment growth is forecast to slow in 2024, ris-
ing 6 percent as the recovery winds down.
With the recovery complete, domestic en-
planements resume growth driven by eco-
nomic fundamentals and average 2.3 per-
cent over the remainder of the forecast. In-
ternational mainline enplanements follow a
similar path with strong growth in 2024 and
trend-like growth through the end of the fore-
cast averaging 3.1 percent.

Although carriers cut capacity aggressively
in 2020, the drop in traffic was even greater
and system load factor fell from 84.5 percent
in 2019 to a low of 68.5 in 2021 — a combined
drop that far exceeded those following both
9/11 and the Great Recession. Load factor
recovered sharply in 2022 and rose modestly
in 2023, reaching 83.9 percent. Through the
forecast, load factor edges gradually higher,
culminating at 85.7 percent in 2044.

First, security restrictions on air cargo trans-
portation will remain in place. Second, most
of the shift from air to ground transportation
has occurred. Finally, long-term cargo activ-
ity depends heavily on economic growth.

The forecasts of RTMs derive from models
that link cargo activity to GDP. Forecasts of
domestic cargo RTMs use real U.S. GDP as
the primary driver of activity. Projections of
international cargo RTMs depend on growth
in world and regional GDP, adjusted for infla-
tion. FAA forecasts the distribution of RTMs
between passenger and all-cargo carriers
based on an analysis of historic trends in
shares, changes in industry structure, and
market assumptions.
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U.S. carrier international air cargo traffic
spans four regions consisting of Atlantic,
Latin, Pacific, and ‘Other International.’

U.S. air carriers flew 47.3 billion revenue ton
miles (RTMs) in 2023, a step down from 51.5
billion in 2022. During the pandemic,
households made huge changes in spending
patterns, shifting out of services and into
goods, goods that were often shipped by air.
As a result, RTMs surged to 20 percent
above 2019’s level by 2022. Consumer
spending then began to revert in 2023,
bringing system RTMs down to 10 percent
above 2019’s level. Domestic cargo RTMs
dropped 11.3 percent to 17.6 billion in 2023
while international RTMs declined 6.4
percent to 29.7 billion. Air cargo RTMs flown
by all-cargo carriers averaged 78.7 percent
of the total in the years leading up to 2020
but then spiked to 88.0 percent in 2020 and
2021, with passenger carriers flying the
remainder. With the return of passenger
flights and their belly-hold capacity, that ratio
dropped to 85.7 percent in 2023. Total RTMs
flown by the all-cargo carriers fell 8.8 percent
in 2023 while total RTMs flown by passenger
carriers fell 4.7 percent.

After falling by 8.3 percent in 2023, total
RTMs are expected to grow 4.3 percent in
2024 as the normalization of consumer
demand for goods versus services
concludes and air cargo is again governed
by economic activity. Because of steady U.S.
and world economic growth in the long term,
FAA projects total RTMs to increase at an
average annual rate of 3.0 percent over the
forecast period (from 2024 to 2044).
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Domestic cargo RTMs from 2024 to 2044 are
forecast to increase at an average annual
rate of 2.0 percent. In 2023, all-cargo carriers
carried 93.1 percent of domestic cargo
RTMs. The all-cargo share is forecast to re-
main roughly flat in the medium-term as pas-
senger flights return to the system. In the
long-term, the all-cargo share rises only
slightly to 94.3 percent by 2044 based on in-
creases in capacity for all-cargo carriers.

International cargo RTMs also declined in
2023 with the normalization of spending and
as international passenger flights returned,
RTM shifted away from all-cargo carriers.
With the post-pandemic return of passenger
flights, international RTM on passenger
aircraft is expected to grow rapidly,
increasing about 13 percent in 2024 and 10
percent in 2025. Over the same years, all-
cargo RTMs will grow by about 3 percent per
year as some tonnage is lost to passenger
carriers. The share of international cargo
RTMs flown by all-cargo carriers was 81.4
percent in 2023 and is forecast to decline in
the medium term before gradually increasing
in line with historical trends and ending at
83.7 percent in 2044.

Following the period of recovery and read-
justment, growth for both types of carriers re-
turns to long-run trend rates. For the forecast
period (2024-2044), international cargo
RTMs are expected to increase an average
of 3.6 percent a year based on projected
growth in world GDP with the Other Interna-
tional region having the fastest RTM growth
(4.9 percent), followed by Pacific (3.3 per-
cent), Atlantic (2.6 percent), and Latin Amer-
ica region (2.0 percent).
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General Aviation

The FAA uses estimates of fleet size, hours
flown, and utilization rates from the General
Aviation and Part 135 Activity Survey (GA
Survey) as baseline figures to forecast the
GA fleet and activity. Since the survey is
conducted on a calendar year (CY) base and
the records are collected by CY, the GA
forecast is done by CY. Forecasts of new
aircraft deliveries, which use the data from
General Aviation Manufacturers Association
(GAMA), together with assumptions of
retirement rates, generate growth rates of
the fleet by aircraft categories, which are
applied to the GA Survey fleet estimates. The
forecasts are carried out for “active aircraft,”s
not total aircraft. The FAA’s general aviation
forecasts also rely on discussions with the
industry experts conducted at industry
meetings, including Transportation Research
Board (TRB) meetings of Business Aviation
and Civil Helicopter Subcommittees conducted
twice a year in January and May or June.

The results of the 2022 GA Survey, the latest
available, were consistent with the results of
surveys conducted since 2004
improvements to the survey methodology.
The active GA fleet was estimated to be
209,540 aircraft in 2022 (0.2 percent
increase from 2021). Small declines (less
than one percent) in piston aircraft
categories, including rotorcraft were more
than offset by increases in the turboprop and
turbojet fleets (up 4.6 percent) with additional
increases in experimental and lighter than air
aircraft (total of two fleets, 1.3 percent up).

3 An active aircraft is one that flies at least one
hour during the year.
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Total hours flown were estimated to be
27.0 million in 2022, up 1.9 percent from the
previous year, 5.4 percent above where they
were in 2019 and at their highest level since
the historical peak of 2007. Increases were
observed in the hours by turbojet (7.6
percent up), turboprop (4.6 percent up),
turbine rotorcraft (2.8 percent up), and
single-engine piston (1.5 percent up) aircraft;
while hours by experimental aircraft (down
8.2 percent), piston rotorcraft (down 7.1
percent), multi-engine piston (down 4.2
percent) and much smaller categories of
light-sport aircraft (LSA; down 5.7 percent),
and gliders and lighter than air aircraft
(together forming the other category, down
2.3 percent) declined.

In 2023, deliveries of the general aviation
aircraft manufactured in the U.S. increased
to 2,104 -- 7.7 percent higher than in CY
2022 and 18.8 percent higher than their 2019
level. Deliveries of single-engine piston
aircraft were up 10.7 percent, while the much
smaller segment of multi-engine piston
deliveries were up by 9.5 percent (summing
to a 10.7 percent increase in the fixed engine
piston deliveries). Business jet deliveries
increased by 1.0 percent and turboprop
deliveries were up 8.0 percent, amounting for
a 4.3 percent increase in fixed wing turbine
shipments. While the GAMA statistics for
factory net billings were not available yet for
the U.S. manufactured GA aircraft, global
billings increased in 2023 by 2.2 percent to
$23.4 billion.
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General Aviation
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GAMA also reported the rotorcraft deliveries
increased at a global level in 2023 in both
piston and turbine segments by 7.7 percent
and 10.4 percent, respectively.

These current conditions indicate the GA
sector, which had a much quicker recovery
from the impacts of the pandemic than the
airlines, surpassed the activity level of 2019.
The active fleet in 2022 was only 0.7 percent
below the 2019 level, with the fixed-wing tur-
bine, experimental and other (gliders and
lighter than air vehicles) aircraft categories
above their 2019 levels. The long-term out-
look for general aviation, driven by turbine
aircraft activity, remains stable. The active
general aviation fleet, which showed an in-
crease of 0.2 percent between 2021 and
2022, is forecast to increase from its 2022
level of 209,540 aircraft to 228,975 by 2044,
as the declines in the fixed-wing piston fleet
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are offset by increases in turbine, rotorcraft,
experimental, and light sport fleets. Total ac-
tive general aviation fleet grows by a small
increase of 0.4 percent annually.

The more expensive and sophisticated
turbine-powered fleet (including rotorcraft) is
projected to grow by 18,480 aircraft between
2022 and 2044 to total 52,340 in 2044, an
average growth rate of 2.0 percent a year
during this period, with the turbojet fleet
increasing 2.6 percent a year. When
measured from the 2019 levels, the growth
rate for the turbine-powered fleet is 2.0
percent per year, a total growth of 62.3
percent. The growth in U.S. GDP and
corporate profits are catalysts for the growth
in the turbine fleet.

The largest segment of the fleet, fixed wing
piston aircraft, is predicted to shrink by 6,945
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aircraft between 2022 and 2044, with an av-
erage annual growth rate of -0.2 percent. Un-
favorable pilot demographics, overall in-
creasing cost of aircraft ownership, availabil-
ity of much lower cost alternatives for recre-
ational usage, coupled with new aircraft de-
liveries not keeping pace with retirements of
the aging fleet are the drivers of the decline.

On the other hand, the smallest category,
light-sport-aircraft (created in 2005), is
forecast to grow by 3.0 percent annually,
adding about 2,439 new aircraft by 2044,
nearly doubling its 2022 fleet size of 2,666.

Active General Aviation Aircraft
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Although the total active general aviation
fleet is projected to marginally increase, the
number of general aviation hours flown is
forecast to increase an average of 0.7
percent per year through 2044; amounting to
a total growth of 17.4 percent, from 27.0
million in 2022 to 31.6 million, as the newer
aircraft fly more hours each year. Fixed wing
piston hours are forecast to decrease at a
slightly faster rate than the fleet, an average
of 0.8 percent a year, because most of the
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fleet, 61.1 percent, is expected to be 60
years of age or older by 2044 when we apply
average attrition rates by age groups from
the GA surveys of past 14 years (in 2022,
22.5 percent of the fixed wing piston aircraft
were 60 years or older). Countering this
trend, hours flown by turbine aircraft
(including rotorcraft) are forecast to increase
2.1 percent yearly between 2022 and 2044.
Jet aircraft account for most of the increase,
with hours flown increasing at an average
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annual rate of 2.5 percent during this period.
The large increases in jet hours result mainly

from the increasing size of the business jet
fleet.

General Aviation Hours Flown
(in thousands)

35,000 -

30,000

25,000

20,000
15,000
10,000

5,000

2014

2024

2034 2044

Calendar Year

m Fixed Wing Piston
Rotorcraft

Experimental and Other

Rotorcraft activity, positively impacted by
increases in oil prices, associated oil
exploration and increasing additional and
replacement demand through growing
passenger transfer and Emergency Medical
Services (EMS) sectors helped rotorcraft
deliveries improve in 2022. Potential effects
of Advanced Air Mobility (including electric
vertical take-off and landing-- eVTOLS) in the
later years of the forecast period are too
uncertain yet to include in the forecast. The
active fleet of rotorcraft is projected to grow
at a slightly faster rate compared to the
previous year’s forecast, 1.7 percent a year,
driven by higher growth in the turbine
segment, going from a total of (piston and
turbine together) 9,769 in 2022 to 14,025 in
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2044. Rotorcraft hours are projected to grow
by 2.2 percent annually during this period.

Lastly, the light sport aircraft category is
forecasted to see an increase of 3.6 percent
a year in hours flown, primarily driven by
growth in the fleet.

The FAA also conducts a forecast of pilots by
certification categories, using the data com-
piled by the Administration’s Mike Monroney
Aeronautical Center. There were 806,940
active pilots certificated by FAA at the end of
2023. The number of certificates in most pilot
categories continued to increase, while there
was an expected decline in the recreational
pilot certificate that only 71 pilots carry. The
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FAA suspended the student pilot forecast
since 2018. The number of student pilot cer-
tificates has been affected by a regulatory
change that went into effect in April 2016 and
removed the expiration date on the new stu-
dent pilot certificates. The number of student
pilots jumped from 128,501 at the end of
2016 to 149,121 by the end of 2017, and to
316,470 at the end of 2023. The 2016 rule
change generates a cumulative increase in
the certificate numbers and breaks the link
between student pilot and advanced certifi-
cate levels of private pilot or higher. There is
no sufficient data to perform a reliable fore-
cast for the student pilots.

Commercial and air transport pilot (ATP) cer-
tificates have been impacted by a legislative
change as well. The Airline Safety and Fed-
eral Aviation Administration Extension Act of
2010 mandated that all Part 121 (scheduled
airline) flight crew members would hold an
ATP certificate by August 2013. Airline pilots
holding a commercial pilot certificate and
mostly serving at Second in Command posi-
tions at the regional airlines could no longer
operate with only a commercial pilot certifi-
cate after that date, and the FAA data initially
showed a faster decline in commercial pilot
numbers, accompanied by a higher rate of
increase in ATP certificates. The number of
commercial pilot certificates started to in-
crease since 2017 and with an increase of
2.1 percent reached 106,711 in 2023. While
the ATP certificate holders increased every
year since 2011, significantly reduced num-
ber of flights and a large number of parked
aircraft due to the pandemic generated an
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overcapacity for the ATPs employed by the
airlines, despite government support to the
aviation sector. Consequently, the number of
pilots holding an ATP certificate declined in
2020 and 2021 but started to rise again in
2022 and reached to 174,113 in 2023, a 4.4
percent increase from the previous year (5.6
percent higher than their 2019 level). New
commercial pilot and ATP certificates earned
in 2023 were at their highest level ever.

Private pilots had stabilized their decline
since 2016 at around 162,000 by 2020 and
continued their increase in 2023 by 2.2 per-
cent, from 164,090 in the previous year to
167,711. Sport pilot certificates, created in
2005, kept their steady increase since their
inception to reach 7,144 by December 31,
2023. Rotorcraft pilots reversed their decline
since 2016, scoring a growth rate of 1.9 per-
cent to end up with 13,428 by the end of
2023.

The number of active general aviation pilots
(excluding students and ATPs) is projected
to increase slightly between 2023 and 2044
from 316,357 to 334,290 (0.3 percent annu-
ally). The ATP category is forecast to in-
crease by 30,590 (up 0.8 percent annually).
The much smaller category of sport pilots is
predicted to increase by 2.5 percent annually
over the forecast period. Private pilot certifi-
cates are projected to remain flat between
2023 and 2044, while commercial pilot certif-
icates are projected to increase at an aver-
age annual rate of 0.2 percent over the fore-
cast horizon.
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FAA Operations

The traffic at FAA facilities underwent drastic
changes during the period of 2019 and 2020
from the COVID-19 impact. There was 16.7
percent decline in traffic from 53.3 million in
2019 to 44.4 million in 2020. Activity in-
creased 3.4 percent in 2023, completing the
recovery from the COVID-19 downturn. Air-
port operations at FAA and contract towers
totaled 54.5 million, exceeding the 2019 total
of 563.7 million. While domestic markets led
the way for the recovery from 2020 to 2021,
international markets began to pick up steam
in 2022 and continued their strong recovery
in 2023. By September 2023, both domestic
and international passenger volumes on U.S.
airlines had exceeded 100% of the pre-
COVID-19 level.

In the long run, economic the growth in air
travel demand and the business aviation
fleet will drive the long-term growth in opera-
tions at FAA facilities over the rest of the fore-
cast period. Activity at FAA towers and con-
tract towers is projected to increase at an av-
erage rate of 1.1 percent a year through 2044
from 56.8 million in 2024 to 70.1 million in
2044. The 1.1 percent annual growth fore-
cast is similar to the 1.2 percent forecast for
2023-2043 last year. Commercial opera-

4 Commercial operations include air carrier and
commuter/air taxi operations.

5 A large hub is defined to have 1 percent or more
of total U.S. revenue passenger enplanements in
FY 2022. A medium hub is defined to have at

tions* at these facilities are forecast to in-
crease 1.8 percent a year, approximately
four times faster than non-commercial oper-
ations. The growth in commercial operations
is less than the growth in U.S. airline passen-
gers (1.8 percent versus 2.6 percent) over
the forecast period due primarily to larger air-
craft (seats per aircraft mile) and higher load
factors. Both trends allow U.S. airlines to ac-
commodate more passengers without in-
creasing the number of flights.

General aviation operations are forecast to
increase an average of 0.5 percent a year as
increases in turbine powered activity more
than offset declines in piston activity. Gen-
eral aviation operations accounted for 55
percent of total operations in 2023. This is
slightly higher than pre-COVID share of 51
percent in 2019. The decline of general avia-
tion traffic was relatively mild during the early
years of the pandemic where recovery speed
was swift.

The growth in operations at towered airports
is not uniform. Most of the activity at large
and medium hubs?® is commercial in nature,
as these are the airports where the vast ma-
jority (about 89 percent in 2023) of the pas-
senger enplanements in the U.S. occur.

least 0.25 percent but less than 1 percent of total
U.S. revenue passenger enplanements. In the
2022 TAF there were 30 large hub airports and
34 medium hub airports.
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Given the growth in airline demand and most
of that demand is at large and medium hubs,
activity at the large and medium hubs is fore-
cast to grow substantially faster than smaller
airports including small FAA towers® and
FAA contract towers’. The forecasted annual
growth in operations is 2.0 percent at large
hubs, 1.6 percent at medium hubs, 0.9 per-
cent at small FAA towers, and 0.5 percent at
FAA contract towers between 2024 and
2044.

Among the 31 large hubs, the airports with
the fastest long-term annual growth forecast
are those located along the coastal sections

6 Small FAA towers are defined as towered air-
ports that are neither large or medium hubs nor
FAA contract towers.

" FAA contract towers are air traffic control towers
providing air traffic control services under con-
tract with FAA, staffed by contracted air traffic
control specialists.

2024

2034 2044

Fiscal Year

35

® Non Commercial

of the country where most large cities are lo-
cated. Large cities have historically gener-
ated robust economic activity, which in turn
drives up the airline demand. On the other
hand, many of the large hub airports located
in the middle of the country are forecast to
have slower long-term annual growth. In
terms of COVID-19 recovery, the airports
with mostly domestic traffic and located at
popular leisure destinations have had
stronger recoveries.

FAA Tracon (Terminal Radar Approach Con-
trol) Operations?® are forecast to grow slightly
faster than at towered facilities. This is in part
a reflection of the different mix of activity at

8 Tracon operations consist of itinerant Instru-
ment Flight Rules (IFR) and Visual Flight Rules
(VFR) arrivals and departures at all airports in the
domain of the Tracon as well as IFR and VFR
overflights.
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Tracons. Tracon operations are forecast to
increase an average of 1.3 percent a year
between 2024 and 2044. Commercial opera-
tions accounted for approximately 57 percent
of Tracon operations in 2023 and are pro-
jected to grow 1.8 percent a year over the
forecast period. General aviation activity at
these facilities is projected to grow only 0.4
percent a year over the forecast.

The number of IFR aircraft handled is the
measure of FAA En-Route Center activity.
Growth in airline traffic is expected to lead to
increases in activity at En-Route centers.
Over the forecast period, aircraft handled at

® Much of the general aviation activity at towered
airports, which is growing more slowly, is local in
nature, and does not impact the centers.
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En-Route centers are forecast to increase at
an average rate of 1.9 percent a year from
2024 to 2044, with commercial activity grow-
ing at the rate of 2.1 percent annually. Activ-
ity at En-Route centers is forecast to grow
faster than activity at towered airports and
FAA Tracons because more of the activity at
En-Route centers is from the faster growing
commercial sector and high-end (mainly tur-
bine) general aviation flying.® In 2023, the
share of commercial IFR aircraft handled at
FAA En-Route centers is about 81 percent,
which is greater than the 57 percent share at
Tracons or the 41 percent share at FAA and
Contract Towers.
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U.S. Commercial Aircraft Fleet

Boosted by the continuing recovery in de-
mand for air travel and cargo, the number of
aircraft in the U.S. commercial fleet grew by
11 percent in 2022-23 (an increase of 720
aircraft). The total number of commercial air-
craft is forecast to increase from 7,572 in
2023 to 10,793 in 2044, an average annual
growth rate of 1.7 percent a year. The con-
tinued recovery in demand from the COVID-
19 downturn along with long-term post-
COVID increases in demand for air travel
and growth in air cargo is expected to fuel in-
creases in both the passenger and cargo
fleets.

Between 2023 and 2044 the number of jets
in the U.S. mainline carrier fleet is forecast to
grow from 4,832 to 6,894, a net average of
98 aircraft a year as carriers continue to re-
move older, less fuel-efficient narrow body
aircraft. As the industry continues its recov-
ery from the COVID-19 downturn, increasing
utilization rates, production issues and con-
tinuing supply chain constraints are all ham-
pering near term growth. These factors result
in slight declines in the narrowbody fleet (in-
cluding E-series aircraft as well as A220-se-
ries at JetBlue and A220-series at Delta) into
the second half of the decade. Into the
2030s, the fleet sees solid increases averag-
ing 138 aircraft per year as carriers replace
current technology 737 and A320 family air-
craft with the next generation MAX and Neo
families. The wide-body fleet grows by an av-
erage of 19 aircraft a year as carriers add
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777-8/9, 787’s, A350’s to the fleet while retir-
ing 767-300/400, A330-200/300 and 777-
200 aircraft. In total the U.S. passenger car-
rier wide-body fleet increases by 2.6 percent
a year over the forecast period.

The regional carrier fleet is forecast to in-
crease from 1,772 aircraft in 2023 to 2,000 in
2044 as the fleet expands by 0.6 percent a
year (11 aircraft) over that period. Carriers
remove 50 seat regional jets and retire older
small turboprop and piston aircraft, while
adding 70-90 seat jets, especially the E-2
family in the 2030s. By 2044, the number of
jets in the regional carrier fleet totals 1,813,
up from 1,436 in 2023. The turboprop/piston
fleet is forecast to shrink by 44% from 336 in
2023 to 187 by 2044. These aircraft account
for 9.3 percent of the regional fleet in 2044,
down from 19.0 percent in 2023.

The cargo carrier large jet aircraft fleet is
forecast to increase from 968 aircraft in 2023
to 1,899 aircraft in 2044 driven by the growth
in freight RTMs. The narrow-body cargo jet
fleet is projected to increase on net by just 3
aircraft a year as 737-800/900MAX’s are
converted from passenger use to cargo ser-
vice as older 757-200’s are retired. The wide
body cargo fleet is forecast to increase 42
aircraft a year as new 777-8 and converted
767-300 aircraft are added to the fleet, re-
placing older MD-11, A300, and 747-400
freighters.
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Commercial Space

The FAA’'s Office of Commercial Space
Transportation (AST) licenses and regulates
U.S. commercial space launch activities in-
cluding launch and reentry of vehicles and
operation of non-federal launch and reentry
sites authorized by Executive Order 12465
and Title 51 U.S. Code, Subtitle V, Chapter
509 (formerly the Commercial Space Launch
Act). Title 51 and the Executive Order also
direct the U.S. Department of Transportation
to encourage, facilitate, and promote U.S.
commercial launches. The FAA’s mission is
to license and regulate commercial launch
and reentry operations and non-federal
launch sites to protect public health and
safety, the safety of property, and the na-
tional security and foreign policy interests of
the United States.

The FAA licenses launches or reentries car-
ried out inside the U.S. and by U.S. persons
(which includes U.S. corporations) inside or
outside the United States. The FAA does not
license launches or reentries the U.S. Gov-
ernment carries out for the Government
(such as those owned and operated by Na-
tional Aeronautics and Space Administration
(NASA) or the Department of Defense). Am-
ateur-class rockets do not require a FAA li-
cense or permit1o.

To accomplish its mission, the FAA performs
the following major functions:

< Maintains an effective regulatory
framework for commercial space
transportation activities,

0 Per 14 CFR Chapter 1, Part 1, section 1.1: Am-
ateur rocket means an unmanned rocket that is
propelled by a motor or motors having a com-
bined total impulse of 889,600 Newton-seconds

 Provides guidance to prospective
commercial operators on how to com-
ply with regulatory requirements for
obtaining an authorization and oper-
ating safely,

- Evaluates applications for licenses,
experimental permits, and safety ele-
ment approvals for launch and
reentry operations and related com-
mercial space transportation activi-
ties,

- Evaluates applications for licenses
for launch and reentry site opera-
tions,

« Monitors and enforces regulatory
compliance through safety inspec-
tions of launches, reentries, sites,
and other regulated commercial
space activities,

< Provides U.S. Government oversight
of investigations associated with the
mishap of an FAA authorized launch
or reentry,

< Facilitates the integration of commer-
cial space launch and reentry opera-
tions into other modes of transporta-
tion including the National Airspace
System (NAS) by establishing appro-
priate hazard areas and limits to en-
sure the protection of the pubilic,

< Coordinates research into the safety,
environmental, and operational impli-
cations of new technologies and the
evolving commercial space transpor-
tation industry,

(200,000 pound-seconds) or less; and cannot
reach an altitude greater than 150 kilometers
above the earth’s surface.
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« Conducts outreach to the commercial
space industry by hosting working
groups and conferences,

e Collaborates with Government part-
ners, such as the Department of De-
fense and NASA to assure consistent
approaches to regulations, policy,
and standards, and

« Conducts outreach to international
counterparts to promote the U.S. reg-
ulatory framework across the world.

In addition to AST headquarters offices in
Washington, D.C., AST maintains staff with
assigned duty locations near active launch
ranges to facilitate communication with
space launch operators and to implement

Regulatory Safety Oversight Activities of FAA

The business cycle from the time a firm first
contacts FAA until the last launch of a li-
censed operation can be several years.
There are many activities performed by FAA
during this cycle. The most notable activities
are described here.

Pre-Application Consultation for Licenses,
Experimental Permits, and Safety Element
Approvals

Prospective applicants seeking commercial
space transportation licenses, experimental
permits, or safety element approvals are re-
quired by regulation to consult with FAA be-
fore submitting their applications. During
this period, FAA assists them in identifying
potential obstacles to authorization issuance
and determining potential approaches to reg-
ulatory compliance. In addition, many new
operators are seeking to incorporate new
technologies, vehicle types, or operational
models creating opportunities for FAA to as-
sist in determining the applicable regulations
or approach to regulatory compliance.
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FAA’s regulatory responsibilities more effi-
ciently. AST personnel are currently as-
signed to duty locations in close proximity to:
Kennedy Space Center and Cape Canaveral
Space Force Station in Florida; Johnson
Space Center in Texas; Wallops Flight Facil-
ity in Virginia; FAA’'s Western-Pacific Re-
gional Office; Vandenberg Air Force Base,
and the Mojave Air and Space Port in Cali-
fornia. FAA also directly supports NASA’s
commercial space initiatives by providing
on-site staff at both the Johnson Space Cen-
ter and Kennedy Space Center to coordinate
the FAA’s regulatory and compliance activi-
ties with NASA’s development and opera-
tional requirements for commercial space.

Licenses, Permits, and Safety Element Ap-
provals

FAA authorizes commercial space transpor-
tation activities via the issuance of licenses,
permits, and safety element approval. Typi-
cally, FAA issues a license with a narrow
scope to a single vehicle configuration and
mission trajectory. With the dynamic com-
mercial space industry, these licenses are
required to be modified to add additional ve-
hicle configurations and mission profiles.
FAA’s new regulatory regime under Part 450
allows more flexibility by allowing authoriza-
tion to conduct launch or reentry activities for
various vehicle configurations and trajecto-
ries from multiple sites.

Inherent in the review process is the require-
ment to conduct policy reviews and payload
reviews. When conducting a policy review,
FAA determines whether the proposed
launch, reentry, or site operation presents
any issues that would adversely affect U.S.
national security or foreign policy interests or
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be inconsistent with international obligations
of the United States. If not otherwise exempt
from review, FAA reviews a payload pro-
posed for launch or reentry to determine
whether the payload would jeopardize public
health and safety, the safety of property, U.S.
national security or foreign policy interests,
or the international obligations of the United
States. The policy and/or payload determina-
tion becomes part of the licensing record on
which FAA’s licensing determination is
based.

FAA issues launch and reentry site operator
licenses and license renewals. FAA coordi-
nates with Federal, state, and local govern-
ments and with the commercial range opera-
tors or users for commercial space licenses
and operations. As part of the evaluation of
applications for launch licenses, reentry li-
censes, and site operator licenses, FAA also
conducts environmental reviews consistent
with its responsibilities under the National
Environmental Policy Act.

FAA anticipates issuing a growing number of
safety element approvals for space launch
systems equipment, processes, technicians,
training, and other supporting activities. FAA
reviews, evaluates, and issues safety approv-
als to support the continued introduction of
new safety systems, safety operations appli-
cations, and safety element approval re-
newal applications.

Safety Analyses

FAA conducts flight safety, system safety,
maximum probable loss, and explosive
safety analyses to support the evaluation and
issuance of licenses and permits. FAA also
evaluates and analyzes the performance of a
vehicle operator's safety systems including
safety-critical systems and any associated
crew involved in the function of the safety
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system to determine how they affect public
safety risk.

Inspections and Enforcement

FAA currently conducts as many as 750 pre-
flight/ reentry, flight/ reentry, and post-flight/
reentry safety inspections per year. Inspec-
tions often occur simultaneously at any of the
14 licensed commercial space launch sites,
as well as at 4 Federal launch ranges and 3
exclusive-use launch sites. The establish-
ment of non-federal launch sites requires ad-
ditional inspections in areas such as ground
safety that have traditionally been overseen
by the U.S. Air Force (now the U.S. Space
Force) at Federal ranges. At spaceports and
launch sites with high launch rates (e.g.,
Cape Canaveral Space Force Station, Ken-
nedy Space Center, and Vandenberg Air
Force Base), at least 70 percent of inspec-
tions are typically conducted by locally based
field inspectors. Currently, the FAA is lever-
aging a risk-based approach in order to re-
spond to a dynamic operational tempo, mini-
mize cost, and increase efficiency.

Mishap Investigations

Mishap events have demonstrated that FAA
needs to have the capacity to oversee the in-
vestigation of at least two space launch or
reentry mishaps or accidents simultaneously
anywhere in the world, and to lead/oversee
as many as nine investigations during a sin-
gle year. FAA anticipates an increase in mis-
haps with new operators coming online. FAA
reviews all applicant mishap plans and acci-
dent investigation procedures as part of the
license and permit evaluation process.

NAS Integration

AST works in partnership with all FAA lines-
of-business, notably the Air Traffic Organiza-
tion (ATO) and Office of Airports (ARP) to
support the safe and efficient integration of



FAA Aerospace Forecast Fiscal Years 2024-2044

commercial launch and reentry operations
through the NAS and its system of airports
and air traffic managed by the ATO. Further,
AST works with the ATO and the Office of
NextGen (ANG) as FAA develops technolo-
gies to facilitate safe and efficient integration
of commercial launch and reentry operations

FAA’s Launch and Reentry Operations Forecast

FAA’s 5-year launch and reentry operations
forecast relies on data collected from opera-
tors and prospective applicants as the start-
ing point for its launch and reentry forecasts,
tying launch and reentry forecasts directly to
anticipated operations by commercial space
transportation firms known to FAA. As com-
mercial space activity is still a highly dy-
namic and rapidly evolving industry, FAA’s
forecasting methodology continues to take a
conservative view of industry growth by us-
ing historical launch activity data to establish
better forecasting parameters for both new
applicants and existing operators.

There are several factors that magnify the
challenges associated with predicting the
number of launches and reentries to expect
in a given year. They include:

e list of firms intending to launch or ac-
tually launch is dynamic,

e continued development of new tech-
nologies,

e |aunch rates for reusable launch vehi-
cles,

e commercial human spaceflight by
both government astronauts and pri-
vate citizens,

e dynamic nature of flight test pro-
grams, and

e mishaps.
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through the NAS, including technologies to
improve the integration of launch and reentry
data into FAA air traffic control systems and
technologies to improve the timely and accu-
rate development and distribution of notices
of aircraft hazard areas.

New technologies [e.g., reusable launch vehi-
cles] allow a faster operational tempo, and at
the same time, early use of these technologies
can increase the probability of a mishap. A
mishap can drastically impact launch plans for
one or more firms. Investigations and subse-
quent “return to flight” for firms impacted by a
mishap can take months. FY2024 forecast
data was collected in summer 2023 and final-
ized in September-November 2023.

There are reasons for optimism around the
future of space activity moving forward.
Space data, products, and services provide
tangible benefits and economic opportunity to
the American people as well as people all
over the world. Firms are motivated towards
new technology that is expected to increase
launch cadences year over year. Interest and
demand for space tourism as well as de-
mands for placement of satellites and other
equipment is anticipated to grow with each
successful space mission. Likewise, as
launch/reentry activities increase investment
opportunities are also expected to grow with
the global space economy approaching $1
trillion through the next decade. FAA has li-
censed approximately 676 launch/reentries
since 1989, with 47% or 316 launch/reentries
occurring in just the past five years (FY2019-
2023). FY2023 actuals were the highest in
U.S. history at 113, accounting for 17% of the
activity since 1989.
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FAA is forecasting launch and re-entry
activity to increase from a low-high range of
134-156 in FY2024 to a low-high range of
195-338 by FY2028. Much of this increase is
attributable to the lineup of reusable vehicles,
the growing demand for commercial satellite

services, and the expectation for increased
human space exploration. Considering these
factors, the following table and graph provide
FAA’s forecasts through 2028, as well as
historical activity.

FAA’s Authorized Operations Forecasts
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2015 | 2016 | 2017 | 2018 | 2019

2020

2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028

e Forecast High| 25 29 26 38 44
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44 73 94 156 | 172 | 206 | 257 | 338

e Forecast Low | 22 25 17 17 33

34

36 52 61 134 | 128 | 141 | 181 | 195

e— Actual 14 17 22 35 32

33

64 74 113

It is important to note all FAA-authorized
commercial space operations are included in
this forecast, regardless of where they oc-
curred in the world. That is, not all launch and
reentry activity occur at one location, for ex-
ample, at Cape Canaveral, Florida. In the
past year, FAA licensed launches and reen-
tries throughout the world, including multiple

Additional Factors Affecting Forecast Accuracy

Commercial space transportation is a rapidly
evolving industry. The industry’s growth
through technological innovation and the de-
velopment of new markets increases the
challenges associated with forecasting com-
mercial space transportation operations.
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reentries in the Pacific and Atlantic Oceans
and eight licensed launches from New Zea-
land. This forecast, however, does not in-
clude launch activity not authorized by the
FAA (e.g., launches the Government carries
out for the Government), launch activity for
other nations, and this forecast is not tied ex-
clusively to satellite demand.

Increase in Flights Over Previous Projec-
tions

The FY2024 forecast includes a slight in-
crease in flights over the FY2023 forecast for

the high forecast and a significant increase
over last year for the low forecast. This
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change is largely a result of two factors: in-
creased projections for flights by Space Ex-
ploration Technologies Corp. (SpaceX) due
to its continued deployment of its Starlink
communications satellites and decreased
projects for other flights because of the bank-
ruptcy of Virgin Orbit and the decision to can-
cel future Relativity Space’s Terran 1 flights,
discussed in further detail below. Roughly
60% of SpaceX’s flights are largely to launch
its Starlink satellite internet constellation.
These satellites will also need to be replaced
in five years from when they launched. The
forecast shows a high of 338 projected
launches in FY2028.

Changes to The List of Firms Intending to
Launch

As previously mentioned, the list of firms in-
tending to launch or that actually launch is
dynamic. During the past year, Virgin Orbit
filed for bankruptcy protection. It ceased op-
erations and sold its assets and equipment
to other aerospace companies. Other market
changes could certainly occur in the future.

Move to Larger Launch Vehicles

As previously mentioned, SpaceX is working
on a successor to the Falcon rockets, the
Starship, which would be fully and rapidly re-
usable and could substantially reduce the
number of future Falcon 9 launches needed
for Starlink deployment. In addition, Relativ-
ity Space’s Terran 1 is being stopped in favor
of the larger Terran R. The medium-heavy lift
rocket is targeted for its first launch in 2026.

New Commercial Launch Technologies and
Operations are Emerging Rapidly

The commercial space transportation indus-
try is exploring a variety of new technologies
and new approaches to space launch and
reentry. In late 2015, both Blue Origin and
Space Exploration Technologies Corp.
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(SpaceX) successfully demonstrated the re-
usability of their vertically launched rockets.
Both companies are now developing a new
generation of much larger orbital vehicles
that will launch and land in a vertical config-
uration. In 2022, 56 of 60 Falcon 9 launches
were accomplished using reused boosters.
While these new orbital-class vehicles are
expected to lead to increases in the number
of annual launch and reentry operations over
the next four years, if the trend is realized,
greater increases may continue in the future,
as the upper end of the forecast shows in fis-
cal years 2024 through 2028. Other U.S.
commercial entities are also developing sev-
eral launch vehicles for medium and small
payloads. In the medium launch sector
ULA’s Vulcan, Rocket Lab’s Neutron, and
Relativity Space’s Terran R vehicles are
scheduled to begin launching over the next
few years. In the small launch vehicle sector
Virgin  Orbit's LauncherOne, Relativity
Space’s Terran 1, ABL’s RS1, Firefly’'s Al-
pha, Astra Rocket 3 have all made their first
launch attempts during the past few years. At
the same time, state and local governments
are joining with commercial firms to promote
additional launch and reentry sites, and
some firms are seeking to establish launch
sites for their exclusive use. This added
launch capacity sets the stage for simultane-
ous operations and an increase in the num-
ber operations per year.

New Markets for Commercial Space Trans-
portation Continue to Emerge

The continuing development of commercial
space transportation technology has spurred
new markets for commercial space transpor-
tation services. As the commercialization of
space flight demand increases on suborbital
and orbital launches, new and reusable ve-
hicles are emerging. With SpaceX and Blue
Origin leading the way for reusable rocket
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development, there are a number of other
private companies following suit. The intro-
duction of reusable rockets is a significant
cost reducer and thereby encourages more
exploration into space.

States and municipalities have sought to
open new spaceports to attract commercial
space transportation and associated high-
tech firms and create technology hubs for re-
search and development. In 2021, Blue
Origin flew its first crewed human space flight
mission into space and has conducted 6 total
human space flight suborbital launches.
Since 2008, NASA has managed the Com-
mercial Resupply Services (CRS) program,
which acquires transportation services from
commercial providers to deliver cargo to and
from the International Space Station (ISS).
Starting in 2021 through 2023, SpaceX suc-
cessfully transported NASA astronauts to
the ISS 7 times and returned NASA astro-
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nauts from the ISS to Earth 6 times. Boe-
ing’s vehicle for NASA’s crewed missions
(Starliner) is scheduled for its first test flight
no earlier than April 2024 with its first
planned human space flight mission no ear-
lier than August 2025. The commercial vehi-
cles used by NASA for cargo and crew trans-
portation will have other commercial applica-
tions that increase the capabilities of the
commercial space transportation industry as
a whole.

Looking further afield, there are several com-
panies in the regulatory pipeline seeking au-
thority to land commercial vehicles on the
Moon, establish private-sector space sta-
tions, service satellites on-orbit, and estab-
lish launch sites using non-traditional tech-
nologies like railguns and tube launchers.
The rapidly growing commercial space trans-
portation industry will continue to demand
FAA products and services enabling safe
space transportation.
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Emerging Aviation Entrants: Unmanned Aircraft System

and Advanced Air Mobility

New Entrants: Analysis and Forecasts

This section of the Aerospace Forecast
summarizes the drone forecasts. Additional
details and accompanying analysis can be
found in the UAS compendium.

https://www.faa.gov/data research/avia-
tion/aerospace forecasts/Unmanned Air-

craft Systems

Unmanned aircraft systems (UAS or drones)
have been experiencing healthy growth in
the United States and around the world over
the past decade. The last few years have
been no exception despite the profound
impact of COVID-19 on the overall economy.
A UAS consists of a remotely-piloted aircraft
and its associated elements—including the
ground control station and the associated
communication links—that are required for
safe and efficient operation in the national
airspace system (NAS). The introduction of
drones in the NAS has opened numerous
possibilities, especially from a commercial
perspective, such as package deliveries.
That introduction has also brought
operational challenges including safe and
secure integration of drones into the NAS.
Despite these challenges, the UAS sector
holds enormous promise; potential uses
range from individuals flying solely for

" These are also called, interchangeably, hobby
or model and non-hobby or non-model UAS, re-
spectively. On October 5, 2018, the President
signed the FAA Reauthorization Act of 2018
(Pub. L. 115-254). Section 349 of that Act re-
pealed the Special Rule for Model Aircraft (sec-
tion 336 of Pub. L. 112-95; Feb. 14, 2012) and
replaced it with new conditions to operate recre-
ational sUAS without requirements for FAA certi-
fication or operating authority. The Exception for
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recreational purposes to small businesses
carrying out focused missions to large
companies delivering commercial packages,
infrastructure inspections and delivering
medical supplies. Public service uses, such
as conducting search and rescue support
missions following natural disasters, are
proving promising as well.

This section provides a broad overview cov-
ering recreational and commercial un-
manned aircraft' of various sizes and their
recent trends, as gathered from trends in reg-
istration, surveys, tracking overall market,
and operational information. Using these
trends and insights from the industry, the
FAA produces several forecasts. Forecasts
reported in the following sections are driven
primarily by the assumptions of the continu-
ing evolution of the regulatory environment,
the commercial ingenuity of manufacturers
and operators, persistent recreational uses,
and underlying demand for drone services.
The analyses in each section are enhanced
by discussion of recent survey findings, data
on imported equipment, remote pilots and
waiver and exemptions of small UAS. Finally,
an analysis of the new and emerging sector
of Advanced Air Mobility (AAM) is provided
together with some initial projections drawn

Limited Recreational Operations of Unmanned
Aircraft established by section 349 is codified at
49 U.S.C. 44809 [see https://bit.ly/30tUf1Z for
more details]. Recreational flyers, under Section
349, are referred to as “recreational flyers or mod-
eler community-based organizations” [see
https://bit.ly/2PUhMCI]. In previous notes includ-
ing other documents of the Agency, these terms
are often interchanged.
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from FAA-sponsored and other research,
government, and industry reports.

Small Recreational UAS

Given trends in recreational UAS registration
and market developments, the FAA fore-
casts that the recreational small UAS market,
which includes all UAS with weights greater
than 0.55lbs and less than 55Ibs operated for
enjoyment, will saturate at around 1.88 mil-
lion units over the next five years.'?,'® How-
ever, there is still some upside uncertainty
due to further changes in technology, includ-
ing battery life, faster integration from a reg-
ulatory standpoint, and the likely event of
continued decreasing prices. This leads to
upside possibilities in the forecast of as many
as 1.92 million units by 2028. In contrast,
there are some low-side uncertainties, chief
among them is the lack of renewals in the
FAA’s recreational registry (i.e., before and
after the expiration dates), followed by expi-
rations and cancellations in the registry.'
The inertia, loss of interest, regulatory frame-
work including implementation of remote ID

2 These forecasts have two dimensions worth
emphasizing. When looked at from the cumula-
tive base, “total” captures the number of drones
that are reported to be in the system (i.e., base
and high case); while “effective/active fleet” refers
to aircraft that are presently operating in the sys-
tem (i.e., low).

3 As we extend the forecast time period by a year
from 2027 to 2028 for rolling 5-year projections,
the sector is expected to expand by around
60,000 from what we forecasted last year for
1.8234 million in 2027 to 1.8830 million in 2028.
This trend is likely to continue due to secular
growth in the sector.
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requirements, or lack of recreational oppor-
tunities may be key factors leading to an ob-
served decreasing trend in renewals. Never-
theless, if renewals are kept up over time, ef-
fective/active fleet would likely converge to
the base-case forecast, i.e., derived from cu-
mulative new registrations combined with es-
timates of aircraft ownership per registrant.

In the presence of slower renewal tendency,
as registration data indicates, it is likely that
the effective/active fleet will be lower than
that derived from the base forecast. This pro-
vides the FAA with an opportunity to derive
low-side forecasts using effective/active fleet
calculations. Nonetheless, low-side uncer-
tainty growth trajectory (i.e., annual growth
rates) tracks closer to the base-case forecast
in the outer years of 2027-2028. The base-
case forecast (i.e., likely), together with high
and low scenarios, is provided in the table
below:®

4 Recreational UAS operators are required to
register with the FAA under 49 U.S.C § 44809.
The code requires recreational flyers to register
but does not require the registration of each air-
craft flown by the recreational flyer.

5 As noted earlier, low scenario reports effec-
tive/active fleet using a net gain/loss calculation.
By definition, low-case scenario differs from base
and high-case scenarios, which are based on
new registrations only. Hence, a low scenario
counting of fleet for the year 2023 is markedly dif-
ferent than the baseline and high-case scenario
for the same year.
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(Million sUAS units)

Calendar Year Low™*

Historical 2023 0.5573
Forecast 2024 0.5557
2025 0.5832

2026 0.6092

2027 0.6213

2028 0.6288

Total Recreation/Model Fleet

'*': effective/active fleet counts combined with multiplicity of craft ownership;
"**!: new registration counts combined with multiplicity of craft ownership;

Base** High**
1.7768 1.7768
1.8264 1.8308
1.8470 1.8674
1.8673 1.8913
1.8787 1.9075
1.8830 1.9208

Last year, the FAA forecasted that the recre-
ational small UAS sector would have around
1.75 million drones in 2023 in base case (i.e.,
new registrations), a growth rate exceeding
3.7% from the year before (2022). Actual
data for 2023 came in higher by 26,613 units
with around 1.78 million units accounted for
by the end of 2023. Thus, our forecast of rec-
reational small UAS last year undershot by
around -1.50% for 2023, (1.78 million aircraft
observed in 2023 vs the 1.75 million aircraft
forecasted in the previous Aerospace Fore-
cast). In contrast, our last year’s forecast of
the low-case scenario stood at around
620,472 for 2023. In reality, actual data came
to be 557,300 (or around 63,000 lower).
Thus, our previous forecast of the lower-
range scenario overshot the actual data by
over 11%.

The FAA uses the observed trends in
registrations, particularly over the past year;
the calculation of net gain/loss of registrants
this year; information collected from a survey
conducted in 2018 and the Survey of UAS
Operated conducted in 2023; expert opinions
distilled from Transportation Research Board
annual workshops; review of available
industry forecasts; market/industry research;
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and time-series models fitted on monthly
data underlying annual data reported in the
above table. These apply to all three
elements reported above: low, base, and
high-case forecasts. Using these, the FAA
forecasts that the recreational small UAS
fleet will likely (i.e., base-case scenario)
maintain its peak with average or trend
growth over the next five years, from the
present 1.78 million units now to
approximately 1.88 million units by 2028 thus
attaining a cumulative annual growth rate of
1.2% during 2023-2028. In the previous
Aerospace Forecast, the cumulative annual
growth rate for small recreational UAS was
reported to be 1.6% for 2022-2027.

Following somewhat different growth trajec-
tory than the base or high growth scenarios,
there will likely be approximately 628,800 ac-
tive/effective small UAS (or, 71,500 more
than what was observed during 2023) over
the next five years in 2028, which is now the
low-case scenario forecast for recrea-
tional/model small UAS. This ensures a cu-
mulative annual growth rate of 2.4% during
2023-2028. Activel/effective fleet count is de-
rived and projected based on the net
gain/loss of recreational registrants; hence,
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the rate influencing lower forecasts growth is
different than the base-case forecast, which
is derived using new registrations. The high-
case scenario, on the other hand, may reach
as high as 1.92 million units (or, 1.6% cumu-
lative annual growth rate). The high-case
scenario projection is based on the trends in
the base-case forecast.

Notice that the saturation of the market is at
a higher level in comparison to the previous
Aerospace Forecast, reflects continued new
registrations, albeit at a slower rate, by rec-
reational flyers observed during 2023 and
the shift of the forecast horizon by a year.
The increased new registration trend, in
partly driven by COVID-19, may or may not
continue in the longer run.'® In comparison,
the low-case scenario forecast assumes the
present trend in renewals combined with new

Commercial/Non-Model Aircraft

Last year, the FAA forecasted that the com-
mercial UAS sector, which includes all UAS
with weights greater than 0.55lbs and less
than 55Ibs operated for non-recreational pur-
poses, would include over 805,000 small
UAS in 2023 for the base case, a growth rate
exceeding 11% over the previous year
(2022). Actual data came in over 842,000 air-
craft by the end of 2023. Our forecast of com-
mercial small UAS in the previous Aerospace
Forecast thus undershot (around -4.4%) for
2023 (or 842,460 actual aircraft vs 805,448
projected aircraft). In the low-case scenario,
the FAA forecasted 349,000 units to be ef-

6 1t is quite likely that many users were buying
and experimenting with recreational small drones
given the COVID-19 public health emergency and
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registrations followed by similar expirations
and cancellations trends. Nevertheless, the
growth rates underlying these numbers are
fairly steady in the initial years but fade faster
in the last two to three years. The gradual
saturation that is projected in five years and
beyond in the recreational small UAS fleet
parallels other consumer technology prod-
ucts and the Agency’s projections from the
last few years, particularly with respect to
base and high-case forecasts. However,
both the numbers and the growth trajectory
for the low-case scenario (i.e., effective/ac-
tive fleet) are fundamentally different than
years earlier compared to the past couple
years for reasons described above. Never-
theless, it provides a lower bound that is
likely to be closer to reality in terms of small
UAS that are in use and operationally active
in the NAS.

fective/active for the year 2023 in the previ-
ous Aerospace Forecast; but in reality, the
number was around 361,000 thus under-
shooting the lower-case scenario by -3.3%.
Forecasting in a time of tremendous uncer-
tainty is indeed challenging, especially given
the economic slowdown during COVID-19
and its impact on the UAS sector. The com-
mercial small UAS sector’s fast growth and
adjustments during the pandemic demon-
strate this fact. Nevertheless, the errors of
our forecast for both recreational and com-
mercial small UAS appear to be within the
bounds of reasonableness.

the substantial portion of the workers presently
working from home. This trend may or may not
continue once regular work patterns resume.
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Calendar Year

Historical 2023

Forecast
2024
2025
2026
2027
2028

'*!: effective/active fleet counts.

Total Commercial/Non-Model Fleet (Thousand sUAS units)
Low*

"**!': new registration counts based fleet counts.

Base** High**
361 842 842
369 951 960
371 1032 1050
372 1083 1113
373 1110 1152
374 1122 1176

The FAA uses the trends observed in part-
107 registrations during previous years, cal-
culation of net gain/loss from the part-107
registry, information from the survey con-
ducted in 2018 and again this year, a review
of available industry forecasts/workshops,
and past FAA Drone Symposiums, and FAA-
sponsored research.’ Using these data
sources and with the help of a time series
model fitted onto the monthly data, the FAA
forecasts that the commercial UAS fleet will
likely (i.e., base-case scenario) exceed the
million aircraft mark with around 1.12 million
by 2028. This is 1.3 times larger than the cur-
rent number of new commercial small UAS. "8

Using low-case scenario or effective/active
fleet, the FAA forecasts an expansion of the
small UAS fleet by 12,800, 1.03 times larger
than the currently calculated effective/active

7 See https://bit.ly/432Gxn5.

8 |ast year, the ratio of end-year forecast to
base-year forecast was 1.31-times. That is, the
FAA forecasted end-year to be 1.31 time base
year's (2022) numbers in 5-year (2027). Higher
forecasts are often the result of improved regula-
tory environments, as noted below, and environ-
ments following the process of rule-making eval-
uation (See fn. #30-33 for these).
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fleet of around 361,000 units.' As the pre-
sent base-case scenario (i.e., the cumulative
total) increases, the FAA anticipates the
growth rate of the sector will slow down over
time, and the effective/active fleet will likely
catch up with the growth trajectory of new
registrations. Nevertheless, the sector will be
much larger than what was understood only
a few years earlier.

In order to understand the growth trajectory
of the sector better, this report makes use of
two categories of commercial UAS: con-
sumer grade and professional grade aircraft.
Consumer-grade commercial UAS have a
wide range of prices, below $10,000 with an
average unit price of approximately $1,500.2°
The professional grade, on the other hand, is
typically priced above $10,000 with an aver-
age unit price assumed to be around
$30,000.2" For both consumer-grade and

' This is driven by the combined effects of pro-
jected underlying growth rates of cancellations,
expiry, new registrations, and renewals.

20See https://tinyurl.com/5dswkz6b for more de-
tails.

21 Because of this wide range in prices between
types of small drones in commercial activities,
start-up costs for a business may vary between
$2,500 and $30,000.
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professional-grade UAS, the average price
has fallen over time, particularly over the last
few years. Currently, the consumer grade
dominates the commercial UAS sector, with
a market share approaching 90%. However,
as the sector matures and the industry be-
gins to consolidate, the share of consumer
grade commercial UAS is likely to decline,
though it will still be dominant.

At present, the sector has numerous uses,
primary among them is the general photog-
raphy and real estate. While real estate
draws chiefly from the Part 107 registrants,
general photographers are often drawn from
recreational registrations. Despite this diffi-
culty in using strict definition, it is instructive
to note that the distribution of industries/busi-
nesses reported by Part 107 operators, and
to some extent, recreational flyers, match the
distributions reported by the Teal Group??

US Commercial Market (Units)
Percent-
Units (Air Vehicles) in 2023 Total ages
Construction 29,000 3.96%
Energy 22,220 3.03%
Agriculture 43,000 5.86%
Communications 300 0.04%
Insurance 10,250 1.40%
Gen. Photography/Real Estate 600,300 81.88%
Other Industrial Inspection 7,600 1.04%
Entertainment 20,000 2.73%
Delivery 500 0.07%
Total 733,170 100.00%

22 hitps://tinyurl.com/5dswkz6b
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Remote Pilots

Remote Pilot Forecast
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An important final metric in commercial small
UAS is the trend in remote pilot (RP) certifi-
cations. RPs?? are used primarily to facilitate
commercial and public use small UAS flights,
as discussed in the preceding section. As of
December 2023, a total of 368,883 RP certi-
fications had been issued, an increase of al-
most 64,000 from the same time last year
(2022) and almost 120,000 higher than the
year before in 2021.

Large UAS

Part 107 limits the gross takeoff weight of un-
manned aircraft to below 55lbs, which cate-
gorizes these aircraft as small UAS. Thus,
UAS with gross takeoff weights above 55Ibs
must operate under separate rules and are

2 In our accounting of RPs, we take pilots who
passed the initial knowledge test (or Part 107),

2025
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Given the actual numbers of RPs at the end
of 2023, RPs are set to experience tremen-
dous growth following the growth trends of
the commercial small UAS sector. Starting
from the base-case scenario of 368,883 RPs
in 2023, commercial activities may require
over 472,269 RPs in five years, a 1.3-fold in-
crease that may provide tremendous oppor-
tunities for growth in employment—over
103,386 new RP opportunities—associated
with commercial and public use activities of
small UAS. Potential for RPs may enhance
even more if larger UAS are used in commer-
cial activities.

thus considered a separate category of UAS
for this forecast, which we refer to as simply
large UAS (IUAS). Since these IUAS are not
type certified and do not fall under the Part
107 operating rules, operation of these air-
craft require a section 49 U.S.C § 44807 ex-
emption or a public aircraft operator (PAO)

plus current traditional pilots who took online
training in lieu of the knowledge test (or Part 61).
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certification.?* In addition, the FAA requires
IUAS operating under a 44807 exemption or
PAO to receive a tail number by registering
the unmanned aircraft in the part-47 aircraft
registry.?® As such, the IUAS fleet and oper-
ations can be separated from the forecast of
small UAS, which utilizes the recreational
and part-107 registries.

Since IUAS are required to register with the
Part-47 Aircraft Registry (PAR), we can use
the PAR to estimate the IUAS active fleet.
Using the Aircraft Reference file from the
publicly available PAR, we identify the IUAS
in the Aircraft Registration Master file and the
Deregistered Aircraft file from which we cal-
culate the active fleet of IUAS.?¢ In 2023,
1,066 new IUAS aircraft were added to the

24 See bit.ly/3KxiuVX for more details.

25 See bit.ly/3ZIcCxJ.

26 The Public Aircraft Registry data for 2022 is
available at https://bit.ly/433igET. Unmanned air-
craft are separated from manned aircraft using
the “NO-SEATS” field in the Aircraft Reference
file. The “AC-WEIGHT” field is used to remove all
small unmanned aircraft, and the “TYPE-ACFT”
field is used to remove all lighter-than-air aircraft,
including blimps and balloons. The remaining
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PAR, a 174 percent increase from 2022. Six-
teen percent of aircraft registered at the end
of 2022 (173) were delisted in 2023, produc-
ing an active fleet of 2,311 IUAS by the end
of 2023.

With robust demand for IUAS operations in-
dicated by a rapid increase in the 44807 ex-
emptions granted, we expect the growth of
new IUAS over the next five years to keep
pace with the growth observed in 2023. As
such, we expect 14,859 new IUAS will be
added to the PAR in 2028, with a total active
IUAS fleet of over 24,000 aircraft by the end
of 2028. This forecast assumes that 44807
exemptions, or an equivalently permissive
rule, remains in place until 2028. However,
the uncertainty regarding the availability of
the 44807 exemptions presents a headwind
for the expansion of the IUAS sector.

codes — held within the “CODE” field — are
matched with the “MFR MDL CODE” in the Air-
craft Registration Master file and the Deregis-
tered Aircraft file, and adjusted based on the
“STATUS CODE?’ field. The remaining aircraft are
sorted for the year the registered using the
“CERT ISSUE DATE” or “LAST ACTION DATE”.
The count of new registration, older registrations,
and delisted registrations are used to construct
the active IUAS fleet.
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Projected Large UAS in the Part-47 Aircraft Registry
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Advanced Air Mobility

In September 2017, NASA launched a mar-
ket study for a new segment of aviation. This
segment of piloted electric and vertical take-
off and landing (eVTOL) vehicles with pro-
gressively remote-piloted or automated con-
trol options, broadly called AAM, is defined
as “a safe and efficient system for air pas-
senger and cargo transportation, inclusive of
small parcel delivery and other urban drone
services, which supports a mix of
onboard/ground-piloted and increasingly-
autonomous operations.”?” 28 Urban air mo-
bility (UAM), contained within the broader
AAM category, is thus envisioned as a trans-
portation system that is likely to use piloted

27 The community is in the process of establishing
nomenclature. Only recently, the community-at-
large has moved on to coining earlier-used “urban
air mobility” (UAM) as “advanced air mobility”
(AAM) to broaden its operational scope, technical
characteristics, economic opportunities, and reg-
ulatory framework. Under this broad characteri-
zation, UAM is considered a subset of AAM.

Removed ™ Continued (P)
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and progressively automated aircraft to
transport passengers and cargo at lower alti-
tude within urban and suburban areas.
AAM/UAM aircraft are expected to adopt
electric engine and vertical takeoff and land-
ing technologies to improve operability in ur-
ban settings.

Despite many regulatory and technological
issues and given the fact that the AAM ser-
vices have not yet begun using this new type
of aircraft within the US, projection of AAM
demand, at best, is challenging and some-
what hypothetical and arbitrary.?® Neverthe-
less, drawing from FAA-sponsored research

28 See https://go.nasa.gov/40Y4hXM.

2 As reported throughout this document, the FAA
routinely forecast sectors (i.e., manned and un-
manned air transportation) for which services ex-
ist, and therefore, a great deal of data exist. For
AAM services using eVTOLs, neither services nor
data are available at present. However, a great
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and other market analyses, we provide an
estimate of a base-case scenario (likely; or
potential adjusted by above-discussed risk

factors) and lower-range scenario for depar-
ture forecasts for the hypothetical years of
one through six after these aircraft enter into
service® in the table below:

Departure Forecasts*
Yearl Year2 Year3 Year4 Year5 Year6
Base 295,530 494,637 827,887 1,385,657 2,319,213 3,881,730
Low 206,871 346,246 579,521 969,960 1,623,449 2,717,211

*': Base (risk-adjusted potential) is based on linear interpolation of ASSURE forecasts;

Low forecast is 30% lower than base forecasts.

In May 2022, the FAA announced that it will
certify winged eVTOL aircraft, which suits
AAM/UAM operations, as powered-lift air-
craft as “special class” under its 14 CFR
21.17(b) regulations, rather than under the
14 CFR Part 23 rules used for small fixed-
wing aircraft.3' This change comes after the
FAA has previously accepted several G-1
certification basis issue papers from eVTOL
companies with the understanding that Part
23 rules, supplemented by special condi-
tions, were applicable. In December 2022,
the proposed airworthiness criteria for the
Archer Midnight aircraft were published in

deal of need, particularly for planning and alloca-
tion of scarce resources, leading to understand-
ing the sector and its future trends is now essen-
tial. To meet these needs, the FAA is providing
the forecasts for overall guidance. We plan to up-
date and revise these forecasts once services
begin and data become widely available.

30 Many in the AAM community identifies 2025-
2027 as likely point of entry in time [see https://ti-
nyurl.com/5n7yzbvy for an analysis] but it de-
pends on numerous factors, some of which have
been outlined above. Depending on resolution of
these issues and business case for AAM contin-
ues to hold, service may begin in 2025-2027 or
soon thereafter. Furthermore, we keep the fore-
cast horizon short to Year 6 afterwards because
the industry will undergo rapid changes once it
begins service due to inherent dynamism and
promises it holds. Hence, we keep the forecast
horizon short so that we can learn from the data
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the Federal Register by the FAA.32 These an-
nouncements suggest that the regulatory
landscape is evolving to accommodate AAM
into service. An example of this evolution is
that the FAA has proposed a Special Federal
Aviation Regulation (SFAR), ‘Integration of
Powered-Lift: Pilot Certification and Opera-
tions, 33 to establish temporary operating and
pilot certification regulations for powered-lift.

However, to account for regulatory uncer-
tainties, only two scenarios that are compa-
rable and drawn from FAA-sponsored re-
search projections, base and low-case fore-
casts are reported in the table above.3*

and revise the projected numbers and growth tra-
jectories annually on a rolling basis, like in case
of UAS sector, drawing from concurrent develop-
ments.

31 See https://bit.ly/3UbsygZ. At present, FAA op-
erating rules apply to five operational categories
and associated aircraft: domestic, commuter,
flag, on-demand and supplement carriers.
Through the powered-lift NPRM, provided it is fi-
nalized, the FAA is proposing adding powered-lift
to the list.

32 See https://bit.ly/436vucy for more details.

33 See https://bit.ly/3Mi3f40 for more details.

34 Higher scenarios will be determined by many
factors including the growth trajectories following
EIS, types of missions/services, expansion into
many metro areas, number of departures and
passengers, commercial success, and success-
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Given the Entry Into Service (EIS) in Year 1-
2, likely departures may reach a level of
295,530 to begin with to a cumulative
790,000 in the base-case scenario within a
couple year. Assuming EIS successful, AAM
departures will then likely accelerate and
reach almost 3.9 million a year in a very short
time (i.e., by the end of Year 6), provided out-
standing integration issues involving new en-
trants have been appropriately addressed
and resolved. In the lower-case scenario es-
timate, the likely departures are expected to
be around 207,000 to a level of 553,000 cu-
mulatively by Year 2. It may likely reach

around 2.7 million by end of the projection in
Year 6.

Although there are several aircraft under
development for the AAM/UAM market® , we
assume relatively low load factors (e.g., 2-3
passengers per departures for lower and
base cases, respectively).®® Using this
assumption, the number of passengers
corresponding to the departure scenarios
may be calculated and are reported in the
table below:

Passenger Flow* Corresponding to Departures

Yearl Year2 Year3 Year4d Year5 Year6
Base 886,590 1,483,910 2,483,661 4,156,972 6,957,638 11,645,190
Low 413,742 692,491 1,159,042 1,939,920 3,246,898 5,434,422

*': 3 passengers per departure and 2 passengers per departures corresponding to

base and low forecasts, respectively.

Starting from an anticipated 887,000 passen-
gers annually, a cumulative 2.3 million pas-
sengers may be reached soon after EIS by
Year 2 in the base-case scenario or risk-ad-
justed potential scenario. In the lower-range

ful integration into NAS. Due to much higher lev-
els of impending uncertainties on the upside, we
are leaving the upper level of forecasts out of
these initial projections.

3 It is not conclusive to what extent lower overall
load factors (e.g., dead-heading back from reve-
nue missions) and lower utilization will impact
business cases negatively and thus may jeopard-
ize services altogether. Many assumptions have
been made, and at this point, the FAA is not cer-
tain how pricing, lower load factors or utilization
of aircraft, types of services and market adoption,
supply chains, funding, manufacturing and role of
operating partners, infrastructure including ac-
cess to airspaces and airports/vertiports will ulti-
mately impact the business cases of AAM ser-
vices. As more information become available in
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scenario, passenger levels may reach a cu-
mulative of 1 million passengers by Year 2
driven by the assumption of lower number of
departures and low load factors.

Translating the above annual numbers to
daily departures/passengers (e.g., total
departures and passengers divided by 365

the future via research, and information from the
industry, we plan to improve on these initial pro-
jections going forward.

36 Generally speaking, eVTOLs are assumed to
have, for majority of vehicles that have been pres-
ently designed (over 200), one to four passengers
with one pilot on board. On average, trips are ex-
pected to have a passenger load of three riders
for airport shuttle, as reported by market studies
accounting for the shared route model of Air
Metro [see https://bit.ly/40WikOt]. The base case
reported in the table (i.e., 3 passengers) draws on
this recent finding. However, air taxi is expected
to have much lower passenger load (1 passen-
ger) due to on-demand nature of services and
associated mobility flexibility.
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days), in the base-case scenario, we
calculate a few hundred departures
transporting a few hundreds to around 2,400
passengers daily to begin with in Year 1.
Around 2,100 cumulative daily departures
transporting around 3,000-6,500 cumulative
passengers (i.e., lower to base cases,

respectively) may be attained soon after by
Year 2. It may reach a level of over 10,000
daily departures in base case transporting
around 15,000 daily passengers in lower-
range scenario to around 32,000 in base-
case scenario in Year 6.

Estimated/forecast of Daily Departures and Passengers
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Despite our efforts to provide initial projec-
tions of the AAM sector, there are numerous
factors that may possibly create a shroud of
uncertainty around the numbers discussed
above. One of the major challenges of eV-
TOL entering the AAM marketplace is infra-
structure. In a recently published report,
GAO (2022)% estimates that for smaller met-
ropolitan areas (1.5-2.5 million population), 6
vertiports will be needed while for larger
metro areas (7-10 million population), the

37 GAO (2022): Transforming Aviation: Congress
Should Clarify Certain Tax Exemptions for Ad-
vanced Air Mobility; GAO-23-105188.

= Daily Passengers_low (risk-adjusted lower bounds)

===Daily Passengers_base (risk-adjusted potential)
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numbers may go up as high as 77. Total es-
timated ground cost for smaller metro areas
have been estimated to be $50 million while
for larger metros, it is almost 5-times higher
at $240 million. ASSURE (2022) reported
that an estimated 75-300 vertiports will be re-
quired for each metro area. In total, ASSURE
estimates 2,500-3,500 vertiports will be
needed to establish a mature AAM passen-
ger network nationwide in the US. Costs in-
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volving setting up such a network will be ex-
pensive as reported in GAO report and else-
where:38

FAA-sponsored research estimated reve-
nues from AAM/UAM operations to be mod-
est; at around $150 million in around 2025-
2026 that is likely to reach around $2.7 billion
in 2030. Combining these revenue projec-
tions with departure and passenger forecasts
reported above, average fare per passen-
gers is calculated to be around $80-$120
corresponding to base and lower-range
cases, respectively. Recent service an-
nouncement3® implies price (i.e., around
$136-$200 for a full cabin of 4 passengers or
$34-$50 per person] to be around half that
ASSURE-implied prices calculated from rev-
enue estimates.*°

AAM services are likely to face stiff competi-
tion from technological advances in indus-
tries with close substitutes, such as ground
transportation (i.e., emerging automated so-
lutions on increasingly electric-powered ve-
hicles). Furthermore, economic and financial
tradeoffs underlying the emergence of AAM

38 See ASSURE (2022) for a detailed discussion
drawing on the existing literature.

39 See https://bit.ly/3ZMIIPb. Furthermore, Blade
with existing services in many parts of the country
including the NYC reported first successful com-
pletion of a historic piloted test flight of BETA’s
ALIA-250 electric and vertical aircraft (EVA) at the
Westchester County Airport in White Plains, New
York on February 14, 2023. Blade reported it to
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may have changed following COVID-19,
changing travel patterns and perhaps long-
term living arrangements. Finally, the high
costs of urban infrastructure, community ac-
ceptance, associated noise, and environ-
mental issues pose considerable challenges
to greater adoption.

As eVTOL aircraft enter service for AAM op-
erations, new initiatives will be undertaken
with new missions envisioned and operation-
alized. The FAA, together with numerous
stakeholders including the industry, and
NASA will be keeping a keen eye on under-
standing overall trends in AAM. It is likely that
AAM services will become a reality in the US
by 2025-2027 and will become incrementally
available in urban and suburban areas fol-
lowed by an accelerated growth trajectories
targeted to reach farther and distant travel
destinations and routes over time. With this
anticipated travelscape is imagined and
drawn over the next few years as more infor-
mation becomes available, the FAA will re-
vise emerging trends and forecasts for AAM
reported in this section in the near future.

be a significant milestone towards transition from
its use of helicopters to EVA in the near future
[see https://bit.ly/3IZgAUY for more details].

40 Research studies, industry reports and analy-
sis tend to suggest a broad range of price esti-
mates with varying effects on AAM demand:
$2.25 per seat mile to as much as $11 per seat
mile as summarized and reported here:
https://bit.ly/3KySwS6.
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Forecast Uncertainties

The forecasts in this document are forecasts
of aviation demand, driven by models built on
forecasts of economic activity. There are
many assumptions in both the economic
forecasts and in the FAA models that could
affect the degree to which these forecasts
are realized. Now that passenger and traffic
volumes have returned to pre-COVID levels,
this year’s forecast is driven, at least in the
near-term, by the strength of the U.S. and
global economies that may be offset partially
by supply chain constraints, most notably air-
craft deliveries. It does go without saying that
terrorism remains among the greatest world-
wide risks to aviation growth. Any terrorist in-
cident aimed at aviation could have an imme-
diate and significant impact on the demand
for aviation services that could be greater
than its impact on overall economic activity.

In addition, changes in the geo-political land-
scape could lead to outcomes very different
than the forecasts provided in this document.
The ongoing crises in Ukraine and in the Mid-
dle East represent a very large uncertainty to
this year’s forecast. The impacts are still
evolving and dependent in large part on the
outcome of the armed conflicts. While there
was an initial negative impact on airline book-
ings as well as a surge in oil prices, those
impacts have diminished over time. The im-
pact of the economic sanctions on Russia
pushed the Russian economy (the world’s
10th largest as of 2021) into a sharp four-
quarter recession in 2022. European eco-
nomic growth remained muted in 2023 as
Europe moved to further restrict trade with
Russia and its allies and reduce its depend-
ence on energy from Russia. Many forecast-
ers see continued low European economic
growth in 2024 as well due to the impacts of
the conflict. In the longer run, most analysts
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are seeing a return to higher tensions be-
tween Russia and the West resulting in
higher expenditures on defense that may
push taxes higher and leave consumers with
less money to spend on items like air travel.

The rapid spread of the novel coronavirus
(COVID-19) that began in early 2020 re-
sulted in the largest decline in aviation activ-
ity since the jet era began in the late 1950’s.
While aviation activity has almost fully recov-
ered to pre-pandemic levels, there is still a
good deal of uncertainty about the long run
path of aviation activity once the recovery
from the 2020 downturn is complete. There
are questions as to whether the strategies
that U.S. and foreign carriers are employing
to recover from the downturn in demand will
be successful in a post-COVID environment.
Other questions surround the stability of con-
sumer attitudes and behaviors towards avia-
tion in a post-COVID environment, as well as
the breadth and depth of the and the speed
and nature of the economic recovery, all of
which apply both domestically and globally.

The future direction of oil prices presents an-
other considerable uncertainty in producing
the forecast. The FAA’s baseline forecast
(derived from economic assumptions in S&P
Global December 2023 U.S. macro forecast
and 30-Year Focus released during Novem-
ber 2023) calls for oil prices to fall from $78
per barrel in 2023 to $73 per barrel in 2025.
Over the long term, the FAA baseline fore-
cast assumes that oil prices will rise gradu-
ally to about $89 per barrel in 2030 and about
$107 per barrel by the end of the forecast pe-
riod in 2044. However, there are other oil
price forecasts that vary considerably from
the FAA base forecast in the next 2-5 years.
These include the latest Energy Information
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Administration (EIA) Short Term Energy Out-
look released in March 2024, the Interna-
tional Monetary Fund (IMF) Commodity Price
Forecast released in October 2023 and the
World Bank Commodity Price Forecast re-
leased in October 2023. The EIA forecast
projects the spot price of oil will reach $85
per barrel by 2025, considerably above the
FAA base forecast of $73. The IMF forecast
sees the price of oil around $73 in 2025 and
falling to $66 per barrel in 2028, well below
the FAA base forecast of $86 per barrel. The
World Bank forecast has oil prices at $80 per
barrel in 2025. Over the long run, lower oil
prices give consumers an impetus for addi-
tional spending, including air travel, and
should enhance industry profitability. In the
case where oil prices turn out to be higher
than the FAA forecast, we would expect
lower spending on air travel by consumers,
higher costs for fuel to airlines and reduced
industry profitability.

The baseline forecast incorporates additional
infrastructure spending in 2023 and beyond.
However, there is considerable uncertainty
as to the magnitude, timing, and nature of
these programs that ultimately determines
the impact on the future growth of the U.S.
economy. In addition, how the U.S. will en-
gage with the rest of the global economy over
the next several years continues to evolve.
Under the right conditions, a period of sus-
tained high and more inclusive growth along
with increased financial stability could occur.
However, considering the recent Russia-
Ukraine conflict there is an increased possi-
bility of an outcome that leads to greater
global economic fragmentation due to rising
tensions resulting in slower growth and in-
creased financial instability.

The baseline forecast assumes that the
global economic recovery that began at the
end of 2020 will continue but at a slower pace
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in 2024. Thereafter, the baseline forecast as-
sumes that China and India will be growth
engines for emerging economies. The fore-
cast assumes China successfully transitions
the economy from heavy reliance on manu-
facturing and resource industries to one
more oriented towards the services and tech-
nology sectors and India continues to imple-
ment reforms to make its economy more
competitive. Many analysts are concerned
that in light of the Russia-Ukraine conflict,
China moves closer to Russia, limiting op-
portunities to further transition its economy
away from manufacturing and resource in-
tensive industries. In the case of India, the
impact of the Russia-Ukraine conflict on en-
ergy prices and food prices may put pressure
on trade and fiscal deficits resulting in a slow-
down of reforms.

In the United States, economic growth in the
near term is expected to be slow as the im-
pacts of the Federal Reserve’s moves to re-
duce inflation by raising interest rates are felt
by consumers and businesses. The forecast
anticipates that inflation returns to accepta-
ble levels by 2024. Over the forecast horizon
economic growth (real GDP) remains below
2 percent as population growth and produc-
tivity growth remain lower than historic aver-
ages. The forecast does not assume any
measure of fiscal restraint will be imple-
mented, despite government debt as percent
of GDP exceeding 100 percent and ap-
proaching levels that were last seen at the
end of World War 2. In Japan, the United
Kingdom, and the European Union economic
growth over the next few years will be well
below rates seen over the past few years as
these regions recovered from the COVID-19
recession. Demand growth will remain slow
in these regions over the forecast horizon as
they continue to be constrained by structural
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economic problems (high debt, slow popula-
tion growth, weak public finances, for exam-
ple) and political instability. In most of the
major advanced economies, governments
need to shore up their finances after the in-
creases in government spending to offset the
impacts of COVID-19. Ifimplemented, higher
tax rates or reduced government spending
would further contribute to suppress demand
growth and a delayed strengthening of fi-
nances could result in even greater impacts.
The current forecasts call for strong passen-
ger growth for travel between the United
States and other world regions, especially
over the next few years. An unexpected
slowing of worldwide economic activity could
push the return of international passenger
demand to pre-COVID levels beyond our
current forecast of 2024.

Although demand has recovered and U.S.
airline finances have improved considerably
since the devastating impacts of COVID-19,
the outlook for U.S. airline finances is not
without risk. For the large network carriers,
the steps taken to pay down debt incurred
during COVID-19 has reduced the risk of
bankruptcy in the next few years. However,
many carriers have placed large orders for
new aircraft to be delivered over the next 5
years and as new contracts with labor groups
(pilots, flight attendants, mechanics) are ne-
gotiated and put into effect, U.S. airlines face
substantially higher costs. If the demand re-
covery is slower than forecast, the increase
in debt that these carriers are servicing plus
the financing of large new aircraft orders
along with higher labor costs increase the
possibility of a bankruptcy or liquidation.
Based on FY 2023 data, the top 6 (American,
Delta, United, Southwest, Alaska and Jet-
Blue) accounted for about 84 percent of the
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U.S. airline industry capacity, and a com-
bined Alaska and Hawaiian would make up
about 6.5 percent.

The forecast assumes the addition of sizable
numbers of large regional jets (70 to 90
seats) into the fleets of regional carriers.
While the recovery in air travel demand from
the COVID downturn has been robust, we
are not projecting a uniform recovery across
all segments. As network carriers continue to
adjust the size and breadth of their networks
in anticipation of the post-COVID environ-
ment, they are continuing to move forward
with plans to significantly reduce the num-
bers of small regional jets they will need.
Strong air travel demand has not ensured fi-
nancial stability for regional carriers, as the
bankruptcy filings of Republic Airways in
2016, Great Lakes Airlines in 2018 and
Trans States Airlines in 2020 have shown. Fi-
nancially strong and well positioned regional
carriers may see increased opportunities for
regional flying because of the network carrier
actions, but the overall impact will most likely
reduce opportunities for many regional carri-
ers. In addition to managing changing rela-
tionships with network carriers, regional car-
riers have struggled with pilot shortages that
have exacerbated during the pandemic re-
covery. The downturn prompted mainline
carriers to reduce costs by, among other
measures, offering voluntary retirements to
flight crews but, as activity picked up, they
drew replacements from the ranks of region-
als, causing additional shortages for those
carriers. To attract and recruit crews, carriers
have raised salaries and offered bonuses,
further increasing financial pressures, and
possibly leading to new consolidation in the
regional airline industry.
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The general aviation sector did suffer a
downturn in activity in 2020 due to the im-
pacts of COVID-19, but the magnitude of the
decline was much less than the decline in
commercial aviation. By the end of 2021
most sectors, including corporate and busi-
ness aviation, were at or exceeding pre-
COVID activity levels and GA flight hours ex-
ceeded pre-COVID levels. Once returning to
pre-COVID levels of activity, future growth in
business and corporate aviation is based
largely upon the prospects for economic
growth and corporate profits. Uncertainty in
these leading indicators poses a risk to the
forecast, but the risk is not limited to these
factors. Other influences, such as potential
environmental regulations and taxes do not
seem to be as much of a concern in the short
term, but over the long term, uncertainties
about the direction of these influences may
place downward pressure on the forecast.

Overall activity at FAA and contract towers
rose 3.7 percent in 2023 and exceed pre-
COVID levels. Activity at large and medium
hub airports (64 in total) increased 3.9 per-
cent and 0.7 percent, respectively, in 2023,
resulting in congestion and delays. In the
long run, operations at large and medium
hub airports grow faster than the overall na-
tional trend and congestion and delays could
become critical limits to growth over the fore-
cast period. FAA's forecasts of both demand
and operations are unconstrained in that
they assume that there will be sufficient infra-
structure to handle the projected levels of ac-
tivity. Should the infrastructure be inade-
quate and result in even more congestion
and delays, it is likely that the forecasts of
both demand and operations would not be
achieved.

Not only is the volume of aircraft operating at
most large hubs expected to increase over
the next 20 years, but the mix of aircraft is
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changing for this same period. The expected
increases in the numbers of larger regional
jets and business jets as well as the antici-
pated widespread deployment of UAS and
Advanced Air Mobility (AAM) vehicles into
the national airspace system will make the
FAA’s job more challenging. For example, in
adding these new vehicles to the system,
they could replace existing traditional air-
craft. The integration of UAS and AAM could
add to the workload above and beyond the
current demand for aviation services.

As passenger demand and activity levels
have returned to pre-COVID levels, there
have been increasing concerns about the re-
sources needed by the FAA to effectively
manage the nation’s airspace. The projected
increase in activity by traditional aviation sec-
tors (airlines, general aviation) coupled with
anticipated growth in new entrant activity
(commercial space, UAS/AAM) has renewed
focus on FAA resources. In addition, much of
the physical infrastructure supporting the na-
tion’s air traffic control system needs to be
repaired or replaced, further exacerbating
the resource concerns. FAA resources may
prove to be inadequate to effectively address
the myriad of future challenges. The likely re-
sult would be greater congestion and delays
at airports, increasing airline passenger dis-
satisfaction. Furthermore, slower growth in
new entrant activity could occur, delaying or
reducing the benefits to the nation from ex-
pansion of these activities.

Increasing concerns about aviation's envi-
ronmental impacts, including noise and
emissions, could potentially limit or delay avi-
ation’s ability to grow to meet national eco-
nomic and mobility needs. Airspace modern-
ization and airport expansion, including new
construction, are often contentious because
of concerns over noise, air quality, and water
quality. Efforts to mitigate aviation’s climate
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impacts could affect future aviation growth.
In Europe, concerns about aviation’s climate
impact are leading to restrictions on airport
expansion activities and proposals to limit
short-haul domestic flights. Community con-
cerns across the U.S. about aviation noise
have led to increasing levels of public de-
bate, political interest, and even litigation.
Without effective measures to mitigate and
abate aviation noise, the infrastructure pro-
jects and airspace redesign efforts needed to
support currently forecasted aviation growth
may be delayed. Similarly, community con-
cerns about environmental and/or other con-
siderations (e.g., privacy concerns) associ-
ated with UAS, AAM, and commercial space
launch activity could impact growth in these
aviation areas.

In addition to providing economic benefits,
technologies to improve aircraft fuel effi-
ciency and reduce fuel consumption provide
benefits in terms of reduced emissions, im-
pacting air quality and climate. Some tech-
nologies that improve fuel efficiency also re-
sult in reduced noise. Airlines are increasing
their use of sustainable aviation fuels, which
provides benefits in terms of improved local
air quality and lifecycle greenhouse gas
emissions reductions. The implementation of
the Carbon Offsetting and Reduction
Scheme for International Aviation (CORSIA),
a global market-based measure for interna-
tional carbon dioxide emissions, will help en-
sure an approach that is economically pref-
erable to a patchwork of State or Regional-
level regulations around the world, and will
help to further address aviation’s climate im-
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pacts. Industry, the U.S. government, and in-
ternational aviation, through ICAO, have all
set an ambitious goal of moving the sector to
net zero carbon dioxide emissions by 2050.
Continued advancements and fleetwide up-
take of sustainable aviation fuels and new
aircraft and engine technologies that result in
improved fuel efficiency, reduced fuel con-
sumption, noise reduction and reduced emis-
sions are required to ensure that access re-
strictions or operating limitations on the in-
service fleet are minimized.

Widespread deployment of UAS and AAM
vehicles, and the electrification of conven-
tional general aviation and short haul aircraft
are other potential near-term tools for reduc-
ing aviation emissions, provided they replace
traditional aircraft in the movement of people
and goods and their power requirements are
met using sustainable sources. Otherwise,
such vehicles would result in a net life-cycle
increase in environmental impacts related to
greenhouse gas emissions. The environ-
mental impacts of these new entrants from a
noise perspective must also be properly un-
derstood, recognizing that these vehicles
may interact with communities in different
ways than the traditional vehicles they re-
place. The expansion of commercial space
launch activity could also change the mix of
aircraft in service, with associated impacts
on aviation noise and emissions. The emis-
sions from commercial space operations are
expected to have a negative impact on both
the climate and the ozone layer; however,
the magnitude of the impacts is unknown at
this time due to the various fuel types cur-
rently used to launch vehicles.
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Appendix A: Alternative Forecast Scenarios

Uncertainty exists in all industries, but espe-
cially in the commercial air travel industry. As
volatility in the global environment has in-
creased, the importance of scenarios for
planning purposes has increased. To help
stakeholders better prepare for the future,
the FAA provides alternative scenarios to our
baseline forecasts of airline traffic and ca-
pacity.

To create the baseline domestic forecast,
economic assumptions from S&P Global’s
November 2023 30-year U.S. Macro Base-
line was used. To develop the alternative
scenarios, assumptions from S&P Global’s

Scenario Assumptions

The FAA’s domestic baseline forecast as-
sumes very slow growth in the first half of
2024 followed by only slightly stronger activ-
ity for the remainder of the year. Both 2024
and 2025 see positive, but below-trend GDP
growth of about 1.4 percent. Growth returns
to about its long-term potential rate of 1.7
percent in subsequent years although that
rate has been nudged down in recent years
due to lower capital investment and labor
force growth forecasts. The below-trend rate
in the near term causes the unemployment
rate to rise and peak at 4.7 percent in 2025.
Slower growth and higher unemployment
contribute to tamp down inflation and the
Federal Reserve is able to begin lowering in-
terest rates. The economy returns to equilib-
rium with GDP growth at 1.7 percent and un-
employment at 4.2 percent. Crude oil re-
mains roughly flat at its 2023 level of $78 per
barrel for several years until global economic
activity begins to pick up. With increasing
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30-year optimistic and pessimistic forecasts
from their August 2023 US Economic Out-
look were utilized. Inputs from these alterna-
tive scenarios were used to create “high” and
“low” traffic, capacity, and yield forecasts.

International passengers and traffic are pri-
marily driven by country specific Gross Do-
mestic Product (GDP) forecasts provided by
S&P Global. Thus, the alternative scenarios
use inputs based on ratios derived from S&P
Global's Major Trading Partner and Other
Important Trading Partners optimistic and
pessimistic forecasts to create high and low
cases.

global demand, the oil price rises to $107 per
barrel at the end of the forecast.

The FAA’s high case forecast uses S&P
Global’'s optimistic forecast. The optimistic
scenario is characterized by a faster resolu-
tion to the fighting in Gaza and a cessation of
fighting in the Russia-Ukraine war resulting
in lower energy prices. Near-term differences
from the baseline include GDP growth of 2.2
percent in 2024 compared to 1.4 percent in
the baseline, driven mainly by stronger con-
sumer spending. Consumer spending rises
2.3 percent in 2024 and 2.1 percent in 2025,
versus 1.9 percent and 1.5 percent in the
base forecast. Stronger spending results
from lower energy expenditures and in-
creased confidence due to lessened political
tensions. The unemployment rate still rises
but it peaks 3 tenths of a percent lower than
in the baseline.
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Conversely, FAA’'s low case forecast uses
S&P Global’s pessimistic scenario. In this
forecast, the worse outcome is mainly due to
a decline in consumer spending caused by
tighter lending standards and higher energy
costs. Banking sector turmoil curtails lending
and worsening conflicts in Ukraine and Gaza
drive oil prices higher. GDP growth in 2024
is 0.6 percent compared to 1.4 percent in the
baseline while consumption grows 0.8
percent compared to 1.9 percent. Over the

forecast horizon, average GDP growth is four
tenths slower than in the baseline. Qil prices
rise sharply throughout the forecast to end
69 percent higher than the baseline in 2044.
As in the baseline, the unemployment rate
peaks in 2025 but is one and a quarter
percentage points higher than the baseline at
that time. It remains elevated by about half a
percentage point through the end of the
forecast.

Real Personal Consumption Expenditure per Capita
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U.S. Refiners' Acquisition Cost
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The price of energy is one of the drivers in goods prices causing the optimistic CPI to
the growth of consumer prices over the fore- rise somewhat slower than the baseline. In
cast period. In the optimistic case, slow the pessimistic case, energy prices, wages
growth of energy prices and import prices and import prices all rise more rapidly com-
counteracts faster growth of other consumer pared to the baseline.
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Alternative Forecasts

Enplanements

In the baseline forecast, system enplane-
ments are forecast to grow at an average an-
nual rate of 2.6 percent a year over the fore-
cast horizon of 2024-2044 (with domestic
and international passengers increasing at
rates of 2.5 and 3.3 percent, respectively).

In the optimistic case, enplanements grow at
a slightly quicker pace, averaging 3.05 per-
cent per year (up 2.95 percent domestically
and 3.69 percent internationally). This sce-
nario is marked by a more favorable busi-
ness environment and lower fuel prices
which make the price of flying more afforda-
ble to business and leisure travelers. By the
end of the forecast period in 2044, system

passengers in the optimistic case are 9 per-
cent above the baseline, totaling 1.7 billion,
142 million greater than in the baseline.

The pessimistic case is characterized by a
period of weakened consumer spending
combined with high inflation, leading to
higher interest rates, and curtailed invest-
ment. In this scenario, enplanements grow
an average of 1.7 percent per year (domestic
up 1.6 percent and international up 2.8 per-
cent). In the pessimistic case, system pas-
sengers in 2044 are 17 percent below the
baseline case, totaling 1.3 billion, or 271 mil-
lion fewer than in the baseline.

System Enplanements
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Revenue Passenger Miles

In the baseline forecast, system RPMs grow
at an average annual rate of 2.9 percent a
year over the forecast horizon (2024-2044),
with domestic RPMs increasing 2.7 percent
annually and international RPMs growing 3.3
percent annually.

In the optimistic case, the faster growing
economy coupled with lower energy prices
drives RPMs higher than the baseline, with

growth averaging 3.3 percent per year (do-
mestic and international RPMs up 3.2 and
3.7 percent, respectively).

In the pessimistic case, the combination of a
slower growing economy and higher energy
prices result in RPM growth averaging 2.1
percent annually with domestic markets
growing 1.8 percent a year while interna-
tional traffic grows 2.7 percent annually.

System Revenue Passenger Miles
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Available Seat Miles

In the base case, system capacity is forecast
to increase an average of 2.8 percent annu-
ally over the forecast horizon with growth av-
eraging 2.6 percent annually in domestic
markets and 3.3 percent a year in interna-
tional markets.
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Optimistic

In the optimistic case, capacity grows some-
what faster than in the baseline forecast, av-
eraging 3.2 percent annually system-wide
(3.0 and 3.6 percent for domestic and inter-
national markets, respectively). Carriers in-
crease capacity compared to the baseline
forecast to accommodate increased travel



FAA Aerospace Forecast Fiscal Years 2024-2044

demand brought about by a more favorable
economic environment.

In the pessimistic case, demand for air travel
is lower than in the baseline, thus system

capacity grows at a slower pace of 2.0
percent annually (domestic growth of 1.6
percent annually and international up 2.7
percent annually).

System Available Seat Miles
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Load Factor

System load factors over the 20-year
forecast period are similar for all three
forecast scenarios. System load factor rises
from 83.9 percentin 2023 to 85.7 (optimistic),
85.6 (pessimistic), and 85.7 (baseline)
percent in 2044.

In all three scenarios it is assumed that car-
riers will keep load factors on the high side
by actively managing capacity (seats) to
more precisely meet demand (passengers).

The domestic load factor increases over the
forecast horizon from 84.1 percent to 86.4

2028

2031

2034 2037 2040 2043

Fiscal Year

70

Optimistic

percent in the baseline, optimistic and
pessimistic scenarios.

The international load factor rises in the
baseline from 83.4 percent to 83.9 percent;
in the optimistic to 83.8 percent; and in the
pessimistic to 83.8 percent. This reflects in
part the relative growth in demand and
capacity in the three (Atlantic, Latin, and
Pacific) international regions under each
scenario.
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Yield

In the baseline forecast, nominal system
yield increases 1.5 percent annually, rising
from 16.57 cents in 2023 to 22.42 cents in
2044. In domestic markets, yield in the base-
line forecast rises from 16.44 cents in 2023
to 22.04 cents in 2044. International yield
rises from 16.90 cents in 2023 to 23.33 cents
in 2044.

System yield rises in the optimistic case at a
slower rate than in the baseline, up 1.1 per-
cent annually to 20.88 cents in 2044. Domes-
tic yield increases to 20.17 cents while inter-
national yield increases to 22.58 cents. The
moderate growth in yield in both cases is due

71

to advancements in technology, gains in
productivity, and modestly rising fuel and
other prices.

In the pessimistic case, nominal yields rise
more rapidly than in the baseline, growing an
average of 2.6 percent annually, reaching
28.61 cents by 2044 (29.52 cents domesti-
cally and 26.65 cents internationally). This
scenario reflects higher general domestic in-
flation and markedly higher energy prices
than in the baseline, forcing carriers to in-
crease fares to cover the higher costs of fuel,
labor, and capital.
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