FOREWORD
Oliver Wyman’s Global Fleet & MRO Market Forecast Commentary 2020-2030 marks our firm’s
20th assessment of the 10-year outlook for the commercial airline transport fleet and the
associated maintenance, repair, and overhaul (MRO) market. We’re proud to say that the
annually produced research, along with our Airline Economic Analysis, has become a staple
resource of aviation executives, whether in companies that build aircraft, fly them, or
service them, as well as for those with financial interests in the sector through private
equity firms and investment banks.
This research focuses on airline fleet growth and related trends affecting aftermarket
demand, maintenance costs, technology, and labor supply. The outlook reveals trends and
new marketplace realities vital to understanding aviation as well as making well-informed
business decisions and developing strategic long-term plans.
As you will see from the report, the next decade holds great challenges for the industry
as both technological innovation and the move away from traditional energy sources
begin to redefine business as usual across industries and the globe and as the fastgrowth economy of the last decade slows. This will be an era of disruptive growth,
driving companies to ask tough, fundamental questions about how to stay relevant
and profitable.
In conjunction with the Global Fleet & MRO Market Forecast 2020-2030, we conduct an
annual survey on hot topics, critical issues, and new opportunities in MRO. To participate
in the 2020 survey, please contact the research team at MROsurvey@oliverwyman.com.
Oliver Wyman’s Aviation Competitive and Market Intelligence team, Partners, and Vice
Presidents are available to assist with any questions about this forecast, as well the
Airline Economic Analysis, which is scheduled to be released later in February. We hope you
find the data and insights valuable as you refine your business models and develop
strategies for moving forward.

Best regards and wishes for a wonderful 2020,

Tom Cooper,
Vice President and Study Leader
February 11, 2020
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Executive Summary

DECADE OF GROWTH AND CHALLENGES
The next decade — 2020 to 2030 — will be more challenging for aviation, despite the fact
that passenger air travel demand continues to break records. The industry will have to
contend with a slower pace of economic expansion, particularly in historically high-growth
nations such as China and India.
In China especially, a cloud hangs over the economy in the short term because of the
rapidly proliferating novel coronavirus 2019-nCoV, which in less than two months has
infected thousands more people than the infamous 2003 SARS outbreak did in almost nine
months. The highly contagious nature of the disease has prompted the lockdown of tens
of millions of people and countless closures of businesses and factories. With the crisis still
unfolding and the rising likelihood that the coronavirus will be declared a pandemic, it’s
difficult to calculate the ultimate economic impact. In the Scenario Analysis section, we
review the dimensions of the threat.
There are other challenges likely to have longer-term impacts on the industry. As the
decade progresses, increased maintenance costs will remain a consideration for airlines
as will potential labor shortages in key areas, increased congestion in the air and at
airports, and an existential threat that efforts to abate climate change may limit the
industry’s growth in the future.
All of these challenges are likely to test the industry in ways not entirely under its control,
making the next decade pivotal. To get ahead of any concerns, aerospace manufacturers,
airlines, and the maintenance, repair, and overhaul (MRO) aftermarket will need to be
much more strategic and long-term oriented in planning — and willing to consider
fundamental changes in the way they operate and the technologies they use.
One of the events already posing some challenges for global aviation is the grounding of
the 737 MAX, unprecedented in its length, and the subsequent halt in production of one of
the industry’s most popular aircraft. At least for the next few years, repercussions from
the MAX are likely to weigh heavily on the industry.
Originally expected to account for over a quarter of all global aircraft deliveries in 2020
and 2021, the MAX does not look like it will return to service before the summer and will
have sizable regulatory hurdles to scale on its way back. As we prepared this report, new
MAX information continued to be shared, yet considerable uncertainty still exists around
the timetable for the aircraft’s return to service and the rate of production ramp-up.
Oliver Wyman believes the extended effects of the MAX grounding will remain a factor for
airlines for at least 18 months and will impact MRO operations for years down the road.
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Even with these challenges, the outlook for the global fleet and aftermarket continues to
indicate growth. By the beginning of 2030, the global fleet should grow to over 39,000
aircraft, an average compound growth rate of 3.4 percent annually, driven by continued
increases in orders and deliveries. Over the next 10 years, original equipment
manufacturers (OEMs) will produce over 21,000 aircraft, an average of 2,100 annually
and more than 30 percent above production for the previous decade.
Half of these deliveries will be replacement aircraft, with aircraft retirements expected to
accelerate at a rate of 3.5 percent over the next 10 years. Currently, almost nine percent
of the global fleet — close to 2,400 aircraft — is over the age of 25 versus just five percent
in 2010.
This aging fleet will have a positive effect on MRO demand over the decade, particularly in
the first half of the decade. Along with a larger fleet, increasing utilization rates will push
MRO demand to $130 billion in 2030 from $90 billion in 2020, an average annual growth of
3.7 percent.

Go-go to slow-go
After a decade of substantial growth, aviation will contend next with a period of
slowing growth, with certain regions losing momentum faster than others. The major
global economic monitors — the International Monetary Fund, World Bank, and
United Nations — have recently downgraded expectations for the first few years of
the next decade. Asia — in particular, China and India — is slated to lead global fleet
expansion, and while the projected slowing of growth in the region is not yet alarming,
it does indicate the outlook is less certain.
Growth in revenue passenger kilometers (RPKs) — a measure of distance traveled by
paying customers and the industry’s metric for demand — is slowing even in fast-growth
regions like China. The International Air Transport Association (IATA) forecasts average
annual growth of 3.6 percent in global RPKs through 2030, a substantial slowdown from
the previous decade’s 6.8 percent.
In 2019, there was a decline in freight tonne kilometers (FTKs), the principal metric that
measures cargo demand. In fact, FTKs have experienced 13 consecutive months of yearover-year declines for the first time since the 2009 global recession, which was at least in
part attributable to the trade conflict between the United States and China.
Despite the drop in FTKs, the size of the cargo fleet did not see a similar decline; in fact,
it grew five percent year over year. This deviation relates in part to the significant growth
in ecommerce shipments in recent years. E-commerce cargo is lighter than typical air
freight, which means it depresses FTKs and makes the metric less reflective of the state
of cargo. Total shipments appear to have increased, which justifies the continued fleet
growth for the largest parcel carriers.

© Oliver Wyman

3

Executive Summary

The slowdown in RPKs and drop in FTKs contributed to lower-than-expected airline
profits at year’s end — 30 percent below predictions made at the beginning of 2019. The
decline in profitability from 2018, which was experienced in most regions, reflects a
3.8 percent increase in expenses and a slowdown in revenue growth to 3.2 percent in 2019
from 7.2 percent in 2018. North America was an exception and represents 65 percent of
global airline profits in 2019, up from 47 percent in 2017. Still, along with tightening
margins, the weaker performance indicates a period of slower growth and tougher times
on the horizon.

MAX difficulties
The grounding of the 737 MAX in March 2019, followed by a series of reentry delays and
an eventual pause in the aircraft’s production, is partly responsible for slowing global
revenues and capacity shortages. Currently, the industry is facing the likelihood that there
will be no new MAX deliveries until at least the second half of 2020.
As a result of the aircraft’s popularity, the MAX troubles are causing substantial
repercussions across the aviation industry that will last for the next few years. At the
beginning of 2019, Oliver Wyman estimated that by the end of 2020, over 1,400 MAX
aircraft would be in service across the globe. With the grounding and current production
pause, that number is expected to be closer to 700 and could be as low as 150. Where the
number of in-service MAX aircraft lands within that range will depend upon such factors as
how fast the aircraft is cleared by the Federal Aviation Administration and other regulatory
agencies, how fast pilot training requirements specific to the MAX are met, and how fast
the MAX production line can be restarted. For example, the lack of available MAX flight
simulators globally may constrain pilot training. Global regulatory approval may also
create delays. While many of the major agencies plan to coordinate approvals with the
FAA, authorization from the Civil Aviation Authority of China is expected to lag. Over
25 percent of the currently stored 737 MAXs are earmarked for Chinese operators,
making CAA approval key to the speed of reentry into service.
Short-term impacts extend beyond operational shortages and reach into maintenance
demand. Mass reentry into service — even if spread across nine to 12 months — will
create demand spikes for calendar-driven maintenance checks over the next 24 to 36
months. While Boeing has approved extensions on certain calendar-driven tasks for
aircraft in storage, the initial airframe check is likely to be more intensive than normal with
“catch-up” reliability work.
On a positive note, the long-term effects on global fleet size and MRO demand are likely to
be minimal. Boeing still has a strong orderbook to fill over the next decade, and the
demand for replacement aircraft is not expected to relent. But at least in the short term, it
will remain a significant challenge facing the industry and one that could be expected to
take years to work its way through the system.
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FLEET AND MRO FORECAST SUMMARY
Region

Africa

Middle
East

Asia
Pacific

China

India

Latin
America

North
America

Eastern
Europe

Western
Europe

World

2020 fleet
Narrowbody

454

534

2,218

2,914

490

1,089

4,195

945

3,328

16,167

Widebody

188

793

1,430

489

43

181

1,339

165

1,087

5,715

Regional jet

173

46

219

146

2

245

1,936

254

451

3,472

Turboprop

322

31

662

0

76

231

617

116

475

2,530

1,137

1,404

4,529

3,549

611

1,746

8,087

1,480

5,341

27,884

Narrowbody

737

985

3,746

5,758

1,568

1,582

6,233

1,428

4,458

26,495

Widebody

439

1,013

1,749

1,301

113

205

1,556

287

1,048

7,711

Regional jet

95

30

168

168

6

128

1,704

205

195

2,699

Turboprop

190

77

635

9

269

185

386

75

280

2,106

1,461

2,105

6,298

7,236

1,956

2,100

9,879

1,995

5,981

39,011

Total
2030 fleet

Total

Fleet growth rates
2020-2025

3.1%

5.0%

3.4%

8.8%

15.7%

2.0%

2.5%

3.0%

0.3%

3.7%

2025-2030

2.0%

3.3%

3.3%

6.0%

9.1%

1.7%

1.5%

3.1%

2.0%

3.2%

2020-2030

2.5%

4.1%

3.4%

7.4%

12.3%

1.9%

2.0%

3.0%

1.1%

3.4%

$1.0

$3.2

$2.1

$0.4

$0.9

$4.5

$0.9

$3.7

$17.4

2020 MRO (US$ in billions)
Airframe

$0.6

Engine

$1.1

$7.3

$7.9

$3.1

$0.8

$2.1

$9.6

$2.1

$9.5

$43.5

Component

$0.6

$1.0

$2.7

$1.7

$0.3

$1.0

$4.8

$0.9

$3.4

$16.3

Line

$0.3

$0.9

$2.2

$1.6

$0.3

$0.7

$3.3

$0.7

$3.5

$13.5

Total

$2.7

$10.1

$16.0

$8.5

$1.7

$4.7

$22.3

$4.6

$20.1

$90.7

2030 MRO (US$ in billions)
Airframe

$1.1

$1.5

$4.2

$4.2

$0.9

$1.1

$5.6

$1.3

$4.1

$24.0

Engine

$2.6

$8.3

$11.8

$11.4

$2.6

$2.9

$12.5

$2.9

$9.3

$64.2

Component

$0.9

$1.5

$3.9

$4.1

$1.0

$1.2

$5.8

$1.3

$3.5

$23.1

Line

$0.5

$1.2

$3.0

$3.4

$0.7

$0.9

$4.4

$1.0

$3.9

$19.1

Total

$5.1

$12.5

$23.0

$23.1

$5.2

$6.1

$28.2

$6.5

$20.7

$130.4

MRO growth rates
2020-2025

7.5%

2.9%

4.8%

12.6%

13.2%

1.9%

1.3%

3.3%

-0.5%

3.6%

2025-2030

5.9%

1.4%

2.6%

8.4%

11.0%

3.4%

3.4%

3.7%

1.0%

3.8%

2020-2030

6.7%

2.2%

3.7%

10.5%

12.1%

2.6%

2.4%

3.5%

0.3%

3.7%
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GET INTERACTIVE WITH THE FORECAST DASHBOARD
To enhance the 2020-2030 Global Fleet
& MRO Market Forecast, our interactive
dashboard lets users explore online
the results of the forecast in a deeper
fashion. The underlying data, which
comes directly from Oliver Wyman’s
forecast, can be filtered and viewed in
ways that are most relevant to each
user, providing a unique complement
to the content within the report.
The dashboard is made up of two views. The first is a summary view that looks at the size,
growth, and share of the global MRO market. With the ability to filter by aircraft class and
within specific MRO segments, users can identify changing trends and the relative size of
MRO demand in different market groupings.
The second view provides more granular insight into the size of the MRO market by
year and growth of the market by geographical region. A breakdown of fleet growth in
terms of deliveries and retirements is also provided. This view can be filtered by region
and MRO segment, allowing users to identify the relative size and growth across
specific geographies.
This dashboard highlights the strength and flexibility of the Oliver Wyman Fleet & MRO
Forecast models. For questions or to discuss how to further expand on these insights,
please reach out to AviationMarketIntelligence@oliverywyman.com

Click to view the Fleet & MRO Forecast Interactive Dashboard
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State of the Industry

AS MARGINS TIGHTEN
Growth of the aviation industry over the past five years has been supported by a solid
foundation of underlying factors: growth in gross domestic product (GDP), low global
unemployment, greater consumer buying power, low interest rates, and rising financial
markets. The combination has been swelling the ranks of the middle class worldwide and
is lifting air travel to historic levels. Operating costs stayed in check, thanks to stable fuel
prices and capacity discipline, and the industry in general remained profitable.
The next decade will bring less growth and fewer profits for global aviation. Already, in the
past year, RPKs rose more slowly across all regions, especially in mature aviation markets,
such as Europe and the US. From a cargo standpoint, the industry is feeling the effects of
global trade tensions between the US and other countries, particularly China. FTKs
declined in 2019 to below 2017 levels, and 2020’s outlook is uncertain because of lingering
trade and geopolitical tensions.
Combined with increasing labor costs, the slowdown in RPKs and drop in FTKs contributed
to lower-than-expected airline profits at year end — 30 percent below predictions made at
the beginning of 2019. Margins remained above three percent, thanks to low fuel prices
and growth in revenue from passenger operations, but were well below the global
industry peak of five percent set in 2015. Global airline profits of $25.9 billion were
5.1 percent lower than in 2018 and 31 percent below 2017 earnings.
Globally, as the economic expansion completed its 10th year, expectations are for sluggish
short-term GDP growth. In January, the IMF revised its global growth outlook downward
and made sizable cuts to the GDP forecasts for several countries; India’s dropped to
5.8 percent in 2020 from 6.7 percent. The IMF now anticipates 2.9 percent growth globally
in 2019 and 3.3 percent in 2020, down from October’s forecast of three percent and
3.4 percent, respectively. In 2021, the rate will be 3.4 percent.
External challenges are compounding the potential for an economic slowdown. In Europe,
public concern over the role of aviation emissions on climate change is increasing,
prompting campaigns promoting rail over air and raising the prospects for regulation.
The debate is unlikely to complicate aviation’s outlook over the decade’s first five years,
but the second could see more rules.
One wild card is the effect that the 737 MAX grounding and subsequent production
halt will have on global fleet growth and MRO demand. While airlines have delayed
retirements and, where possible, pulled aircraft out of storage in response, there has
been a tangible industrywide effect on network growth.
To offset these downward pressures, the industry will need to implement cost-conscious
strategies to thrive and may see consolidation in certain regions.
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Economic impact
While demand for air travel has been closely tied to GDP trends for most of the past
50 years, growth in passenger traffic during the last decade significantly outpaced global
economic expansion. This trend continued in 2019 as global RPKs increased 4.2 percent,
45 percent higher than the global GDP growth of 2.9 percent anticipated by the IMF. IATA
estimates that in 2019 the world spent $873 billion on air transportation, representing
one percent of global GDP.
Growth has been fueled by a combination of improved living standards, particularly in
developing regions, an expanding middle class in countries like China and India, and a
proliferation of lower-cost airlines. Air travel has become more affordable and accessible
for a wider population. Although the growth in RPKs is expected to slow during the next
decade, travel will continue to reach new historic highs. With most regions adding aircraft,
the global fleet will also expand in size.
While the mature regions of North America and Europe have historically been the largest
in terms of fleet size, the largest gains over the next decade will be in the developing
regions of Africa, Asia, the Middle East, and Latin America, where the percentage of people
with money to travel is expected to jump. By 2030, almost 75 percent of global fleet
growth will be from increased travel in these developing regions.
Exhibit 1: 20-Year projections for traffic growth and gross domestic product

Source: Boeing Commercial Market Outlook
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Traffic and global demand drivers
As the global aviation market expands, new airlines are starting up, and existing airlines
are investing in new routes. Many of the newcomers — such as Breeze Airways, a
USbased airline expected to begin operation by summer 2020 — are lower-cost carriers
with price points that make air travel accessible to a larger population than ever before.
This should effectively generate new demand.
Exhibit 2: Passenger and cargo traffic, 2016-2020F

Note: E stands for estimate, F for forecast; 2019 year-end data are estimated
Source: IATA

Demand for air transport for both passengers and cargo, as measured by RPKs and FTKs,
has historically grown with economic expansion, but 2019 saw cargo traffic decline even
as passenger travel increased. This is attributed in large part to the mounting trade
friction between the US and China and the consequent decline in global trade. Beginning
in mid-2018, FTKs began to drop after having consistently increased each year since 2012.
In total, cargo demand contracted 3.3 percent in 2019 after growing 6.4 percent on
average from 2016 to 2018. The 13 consecutive months of year-over-year FTK declines
marks the longest contraction since the 2007-2009 US recession.
Despite this decline, the global cargo fleet expanded five percent in 2019. In China and the
US, where trade tensions have been concentrated, the cargo fleets grew 10.7 percent and
4.1 percent, respectively.
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Exhibit 3: Cargo fleet and freight tonne kilometer growth trends, 2004-2019

Source: Oliver Wyman, IATA

One possible explanation for the contrarian growth in the cargo fleet is the continued
expansion of e-commerce, which may not yet be fully captured by traditional measures for
cargo demand. While FTKs measure the total weight of cargo transport, e-commerce
shipments are typically lighter and less dense than traditional air cargo. Since 2016, global
e-commerce sales have grown 20 percent annually; e-commerce’s share of the global
retail market is estimated to have reached 16 percent by the end of 2019, up from
10.5 percent in 2016. Combined, Black Friday and Cyber Monday online sales in 2019 were
the highest in history at $15.3 billion, an 8.9 percent jump from 2018. Sales for Singles
Day, the Chinese equivalent to Black Friday, soared 26 percent.
As e-commerce shipments have become more prevalent in the air cargo market, express
shipping companies have been busy building their fleets to accommodate the growth.
Since 2016, the FedEx fleet has grown 3.3 percent annually, and UPS has expanded its fleet
2.2 percent annually. Together, these two carriers have added over 50 aircraft for a total
fleet of over 630. Amazon, the third-largest retailer in the US, expanded its Prime Air fleet
to more than 50 aircraft after only beginning operations in 2016. In China, the largest
cargo operator, SF Airlines, an Alibaba shipping partner, has grown 30 percent on average
each year since 2016 and now operates over 50 aircraft. Growth fueled by e-commerce
has made China and North America the two fastest-growing cargo fleets since 2016.
Meanwhile, passenger RPKs rose 4.2 percent in 2019, well below annual average growth
of 7.3 percent from 2016 to 2018, as uncertainty over the terms of Britain’s exit from the
European Union, mounting trade and geopolitical tensions, and sluggish economic
growth constrained demand. RPK growth rates decelerated across every region, with the
biggest slowdown in Asia, where growth slid five percentage points. Even so, Asia remains
the fastest-expanding region, with an RPK increase of 4.7 percent in 2019.
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Exhibit 4: The Airbus and Boeing 20-year forecasts for global passenger travel
growth, 2018-2038

*CIS = Commonwealth of Independent States (Russia)
Note: The 20-year period ends in 2038
Source: Boeing Commercial Market Outlook, Airbus Global Market Forecast

In 2019, growth in mature aviation markets remained steady. European passenger air
travel expanded 4.5 percent, and in North America it was up 3.8 percent. Growth in these
developed markets is expected to slow, with both Boeing and Airbus forecasting an
average rate of between three and 3.5 percent annually for North America and Europe
through 2038.
Despite more passenger travel, over a dozen airlines across Europe collapsed in the past
24 months because of rising operating costs, tightening margins, and lower profitability.
Among the victims: WOW Air, Air Berlin, and Thomas Cook, the world’s oldest travel
company. The collapse of Thomas Cook left 600,000 people stranded and led to the largest
peacetime repatriation of British citizens in history.
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Exhibit 5: Two years of European airline closures

Source: Oliver Wyman

An unpredictable and very real threat to global RPK growth is the mounting concern,
particularly in Europe, over climate change and aviation emissions. Across Europe, there
has been an emergence of public campaigns to reduce aviation’s CO2 emissions, including
a highly successful one in Sweden where air travel overall declined four percent from 2018
and domestic travel dropped nine percent. These movements are encouraging people to
take rail rather than fly within Europe where an extensive rail system makes it a
competitive method of travel.
Current estimates put commercial aviation as responsible for about 2.5 percent of all
global carbon dioxide emissions, much less than other forms of transportation except rail.
But the increasing size of the fleet and strong demand for air travel suggest that aviation’s
contribution to global emissions will increase: IATA forecast a 1.1 percent rise in total
aviation CO2 emissions in 2019.
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Fuel and labor
Currently representing 24 percent of operating expenses, jet fuel has always played a
pivotal role in the profitability of airlines and, by extension, the MRO industry. This decade
will be no exception as alternative fuels and power sources — such as biofuels, hydrogen,
batteries, and fuel cells — are unlikely to become widely integrated into commercial
aerospace technology until about 2030 or later.
From 2016 to 2018, fuel prices steadily increased until hitting a three-year high in
October 2018. Since then, an oversupply of crude oil — in large part because of an
increase in shale oil production from the US and a global slowdown in demand — pushed
the price of crude down. IATA estimates the decline to be worth $9.8 billion in annual
savings on jet fuel.
Still, even with the drop, total 2019 fuel expenditures are expected to have increased more
than $8 billion over 2018, as an expanding global fleet and demand from consumers led to
more total air travel and fuel consumption.
Exhibit 6: Spot prices of crude oil and jet fuel per gallon, 2007-2020F

* WTI = West Texas Intermediate
Note: Crude prices are calculated by dividing the price by the number of gallons in a barrel
Source: US Energy Information Administration
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While moderate fuel prices were a happy surprise in 2019, the recent price drop did not
appear to be large enough to change operators’ fleet plans. Conventional wisdom is that
aircraft retirements move in lockstep with fuel prices, but the reality is that fleet
movements typically follow a pre-established schedule. And 2019 was no different, as
there was a significant increase in aircraft retirements across the world, particularly in
China, Africa, and the Middle East. With over 60 percent of these aircraft built in the 1980s
or prior, the removal of these older, less fuel-efficient aircraft — in a global market
stretched for capacity amid the 737 MAX grounding — illustrates that airlines do not
radically alter fleet plans in response to short-term fluctuations.
Exhibit 7: A decline in per flight emissions

* ASK = Available Seat Kilometers
Source: IATA, Oliver Wyman Analysis

Retiring older, less fuel-efficient aircraft also helps curb the growth of emissions. Nearterm initiatives, including fleet modernization and fuel efficiency improvements, have
helped drive down the year-over-year greenhouse gas emissions per flight. Over the long
term, however, investments in sustainable aviation fuel, new electrification technology,
and carbon offsets will be necessary if the industry is to achieve the UN Intergovernmental
Panel’s goals of a 55 percent reduction in net global emissions by 2030 and “net zero”
emissions by 2050.
The other critical operating expense for airlines is labor, which, like fuel, makes up about a
quarter of operating costs. In 2019, IATA estimated that industry employment grew to
2.9 million workers and total labor costs to $188 billion, a 3.5 percent annual increase.
Year-over-year unit labor cost increased 0.5 percent after remaining relatively flat in 2018.
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With global unemployment that hit its lowest rate in a decade in 2018, airlines have been
facing a tight labor market, rising wages, and challenges finding candidates to meet the
numbers of pilots, flight crews, and aviation maintenance technicians (AMT) needed to
operate, not to mention grow. The problem is compounded by the number of aviation
workers approaching, or already at, retirement age as the baby boom generation leaves
the labor force. For example, in the US, the retirement rate of mechanics is increasing, but
the pool of young AMT candidates to replace them is not. Oliver Wyman estimates that the
shortfall will grow well into the decade. In particular, the shortage of AMTs is a critical
challenge for independent MRO operations.

Profitability and utilization
Industry net profits for 2019 are estimated to be $25.9 billion versus $27.3 billion reported
in 2018. While industry consolidation and strong load factors have helped limit significant
margin degradation, rising operating costs and slowing revenue growth have contributed
to a 1.9 percentage point net margin decline from a high of five percent in 2015 to today’s
3.1 percent.
North America is still generating the strongest financial performance, with its share of
global profits increasing from 47 percent in 2017 to an estimated 65 percent in 2019.
Airline bankruptcies and slowing passenger traffic growth have contributed to a net
margin decline of 1.7 percentage points in Europe over the past three years, from 4.7 to
three percent. In North America, net margins have declined from a peak of 9.9 percent in
2015 to 6.4 percent in 2019, still far above any other region.
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Exhibit 8: Global airline industry financial performance, 2011-2020F

Note: The net profit totals have been rounded to the nearest whole number; E stands for estimate, F stands for forecast
Source: IATA

Despite declining profitability, the industry appears better prepared to handle cost
pressures than it was a decade ago. Between 2010 and 2015, many airlines implemented
measures to improve profitability and operational metrics, such as increasing load factors.
In 2010, immediately after the recession, global load factors were 78.6 percent, and they
have increased every year since, reaching an all-time high of 82.4 percent in 2019.
In recent years, operators have steadily increased the size and passenger capacity of
aircraft, showing preference for narrowbody and widebody aircraft over regional jets and
turboprops. Since 2010, those two classes have grown from 72 percent to 78 percent of
the global fleet. With higher fuel prices, smaller aircraft are simply less profitable to fly on
a per-seat-mile basis, and airlines have opted to improve load factors by flying
narrowbody aircraft fewer times a day on routes previously flown by regional jets.
Airlines are also looking to get more out of aircraft over their lifespan. In 2010, the
average aircraft was flying just over 2,700 hours per year and accumulating nearly
1,500 total cycles. Today, the average aircraft is flying more than 2,900 hours per year in
slightly less than 1,400 cycles. The result is an increase in the ratio of flight hours to flight
cycles, which has risen 11 percent over the decade from 1.9 to 2.1. This combination of
improved load factors and longer flights has helped airlines optimize assets and maintain
operating margins.
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Exhibit 9: Ratio of flight hours to flight cycles versus load factor, 2010-2019

Source: IATA, Cirium Fleets Analyzer, Oliver Wyman Analysis

At the global level, this changing utilization pattern is partially attributable to the changing
mix of aircraft as narrowbodies and widebodies make up a larger percentage of the fleet.
But the trend is also seen within classes. When comparing 2010 to 2019, widebody
aircraft, on average, are being utilized 230 more flight hours while having 40 fewer flight
cycles per year. Over the same period, narrowbodies have also seen the ratio of flight
hours to flight cycles increase three percent. Each region has also seen a flight-hour-toflight-cycle ratio increase of at least nine percent over the last decade despite differences
in overall utilization levels.
Exhibit 10: Ratio of flight hours to flight cycles by region, 2010 and 2019

Source: Cirium Fleets Analyzer, Oliver Wyman Analysis
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While these strategies have helped improve profitability in terms of cost per available
seat mile, the increased flight hour utilization has a significant impact on MRO demand.
On average, every 100 additional hours flown annually by an aircraft adds the equivalent
of $400,000 over the decade to its cost of engine-related shop visits. The increased
frequency of shop visits as the fleet steadily accumulates more flight hours has
implications for the life of engines, including more expensive late-life visits and tighter
capacity in the aftermarket.
Increased flight hour utilization of aircraft will also have a significant impact on retirement
decisions for operators. Many aircraft will reach flight hour totals that exceed historical
norms for retirements at a much younger age. Operators will have to decide how long to
continue to deploy these aircraft and pay for additional maintenance visits. From 2010 to
2019, the average narrowbody aircraft retired from the fleet with 56,000 flight hours and
39,000 flight cycles. Oliver Wyman predicts that over the next 10 years, the average
narrowbody will retire with closer to 76,000 flight hours — 20,000 more than the recent
historical average — while flight cycles will remain close to 40,000.
Exhibit 11: Aircraft utilization distribution at formal retirement

Source: Cirium Fleets Analyzer, Oliver Wyman Analysis
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In-Service Fleet Forecast

THERE’S MORE GROWTH AHEAD
Establishing a baseline for the 2020 fleet forecast is being complicated by the grounding
of the 737 MAX in March 2019. The in-service commercial fleet forecast is based on the
assumption that the 737 MAX will be cleared to reenter service in the last half of 2020.
That means all 737 MAX aircraft previously delivered to operators and in service prior to
the grounding — 386 in total — are not included as a part of the current in-service fleet
and will reenter the fleet from storage in 2020. All aircraft produced but not delivered are
designated as future deliveries, with delivery dates based on a timeline that accounts for
all regional regulatory approvals and new simulator training for pilots.
Exhibit 12: 737 MAX aircraft stored and undelivered, by region, as of January 2020

Source: Cirium Fleets Analyzer

The active global commercial fleet stood at over 27,800 aircraft at the end of 2019. Driven
by strong demand for air travel, the global in-service fleet is forecast to grow on average
3.4 percent annually over the next 10 years, supporting RPK growth of 3.7 percent over
the same period. During the first five years of the decade, the compound annual growth
rate (CAGR) for the fleet is expected to be 3.7 percent, slowing to 3.2 percent over the
second five years.
Of the more than 21,500 aircraft deliveries anticipated in the decade, 50 percent are
expected to replace in-service aircraft; the rest represent additions to the fleet. New
deliveries will be concentrated in narrowbody aircraft, with the 737 MAX and A320
expected to account for 63 percent of total deliveries over the next 10 years.
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Both the passenger and cargo fleets are expected to grow 3.4 percent annually over the
next 10 years. Sixty percent of additions to the cargo fleet are expected to be passengerto-cargo conversions; new freighter deliveries will decline throughout the period. One
reason for the drop: Production of the 767-300F — historically a major driver of new cargo
aircraft — will be discontinued at the end of 2025.
Exhibit 13: Projected global fleet changes, 2020-2030

Source: Oliver Wyman

Unique to global fleet growth over the next year will be the large-scale reentry of the
737 MAX. These aircraft, in service before March 2019, are currently in storage awaiting
clearance from regulators to return to service. The pace of reentry depends on a number
of factors, but the overall impact on global fleet growth will be largely positive, even with a
large percentage of these aircraft likely serving as replacements.
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More than 10,800 retirements will occur over the next 10 years. While the growth in
retirements will average 3.6 percent annually over the period, the majority will take place
in the latter half of the decade. Narrowbody aircraft — primarily the 737 NG and A320ceo,
which make up 48 percent of the fleet — will account for 41 percent of all retirements over
the forecast period. Regional jets, only 12 percent of the total global fleet, will make up a
disproportionate 21 percent of retirements over the period, as CRJ-700, CRJ-900, and E 190
aircraft begin to leave the fleet in larger numbers. Eighteen percent of the decade’s
retirements will be widebody aircraft, which represent 21 percent of the fleet.

Fleet trends and insights
The rate of aircraft deliveries and retirements determines the size and growth of the fleet,
while the composition and characteristics of each have a significant impact on MRO costs.
Globally, decisions about retirements are driven primarily by an aircraft’s age and the
number of service hours and flight cycles it has accumulated. As aircraft reach thresholds
at which the maintenance and operation costs are not economically viable, airlines and
other operators often park, store, and eventually retire them. Individual aircraft have
different retirement thresholds depending on their usage, class, and type, and these
thresholds have held steady over the last decade.
Exhibit 14: Annual retirements, 2010-2019

Source: Oliver Wyman
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Between 2009 and 2019, there were 700 aircraft retirements on average each year, but
with substantial year-to-year variance. In 2019, for instance — excluding MAX aircraft that
were sent to storage — there were over 850 global aircraft retirements, the most since
2009, when over 1,100 aircraft were retired as demand contracted in the wake of the
2007-2009 global recession. Despite capacity challenges precipitated by the 737 MAX
grounding and corresponding production slowdown, 2019 saw a spike in retirements,
up 66 percent over 2018. That trend was consistent across all regions except for North
America, with China, Africa, and the Middle East reaching all-time highs for a single year.
Over the next decade, annual aircraft retirements are expected to surpass previous highs,
steadily increasing throughout the forecast period. By 2027, retirements will exceed the
previous peak of around 1,100. Between 2025 and 2030, growth in retirements will
accelerate to 4.5 percent annually. Throughout the decade, regional jets and turboprops
will account for a disproportionately large share, as operators replace these smaller jets
with newer generation narrowbody aircraft that offer more seats and lower costs per
seat mile.
Currently, in absolute numbers, there are 2.5 times more aircraft over the age of 25 in the
global commercial fleet than in 2010. Those older aircraft represent over eight percent of
the current fleet versus only five percent in 2010. Almost half of these older aircraft are
operated by airlines in North America. As they are phased out of the fleet, retirements in
North America will increase 5.6 percent annually, totaling over 400 a year by 2029.
Exhibit 15: Global in-service fleet segmented by age

Source: Cirium Fleets Analyzer, Oliver Wyman Analysis
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Outside of North America, the increase in expected aircraft retirements will be
concentrated in regions that have historically been strong growth markets — China and
Asia Pacific. As these regional fleets mature, the share of the fleet over 15 years old will
increase. In China, aircraft over the age of 15 will make up 12 percent of the fleet by 2025
versus eight percent in 2015. With a higher concentration of older aircraft, China’s share of
global retirements will increase six percentage points to nine percent.
While the average age of retiring aircraft is not expected to change significantly
throughout the forecast period, average hours and cycles accumulated on these aircraft
are expected to increase. Globally, across all classes, aircraft are likely to have 20 percent
more cumulative flight hours at retirement in 2029 than they did in 2019. For example, a
narrowbody aircraft has historically retired with 58,000 flight hours on average. By 2029,
this figure is expected to increase over 30 percent to roughly 76,000 flight hours.
The accelerated pace of aircraft retirements will fuel demand for replacement aircraft,
particularly toward the end of the decade. However, OEMs are expected to be more
reluctant to increase production rates than they were over the past 10 years. Over the
previous decade, aircraft production increased at an annual rate of 5.1 percent, topping
1,800 aircraft in 2019. A continuation of this trend would mean that by 2030 more than
3,000 aircraft would have to be produced annually. Given recent supply chain issues and
the significant investment required to produce at that magnitude, Oliver Wyman expects
the average annual growth rate of aircraft production to slow to 2.5 percent over the next
10 years. This slowdown, along with the increase in aircraft retirements, would mean over
50 percent of new aircraft deliveries between 2025 and 2030 will be replacement aircraft
versus the 40 percent they represented over the past five years.

In-service fleet characteristics
The global commercial fleet has grown at an annual rate of 3.2 percent over the past
decade. Despite this growth, the global fleet’s average age has remained relatively
constant over the last 10 years: currently 11.5 years old versus 11.2 in 2010.
From a regional perspective, Africa has the oldest fleet, with an average age of 15.4, while
China has the youngest fleet at 6.7 years old. As aging turboprops and regional jets are
retired, their average fleet ages will drop to 14.8 years old and 10.7, respectively, by 2030,
while the average ages of the narrowbody and widebody fleets are expected to slightly
increase to 10.7 years old and 12, respectively.
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Passenger aircraft currently represent 92 percent of the global commercial fleet, in line
with their historic share. The passenger fleet will grow at 3.4 percent annually over the
forecast period, and the percentages of both narrowbody and widebody aircraft will
increase as the shares of turboprops and regional jets decline. Narrowbody aircraft
currently make up 60 percent of the passenger fleet and 58 percent of the global fleet;
over the forecast period, this share will rise to 71 and 68 percent, respectively.
From a geographic perspective, the distribution of the global fleet is shifting. Historically,
the largest fleets have been in the mature regions of North America and Western Europe.
Currently, the combined fleets in these two markets represent almost half of all in-service
commercial aircraft.
Today and for the past several years, emerging markets like Asia have had the strongest
fleet growth, which will eventually lead to their dominance if the pattern continues as
expected. Since 2010, Asia, inclusive of China, has grown in global fleet share from
22 percent to 31 percent, driven by average annual RPK growth of 9.1 percent through
2019. Asia’s robust fleet growth is expected to increase its global share to 39 percent
by 2030.

Aircraft classes
In this year’s fleet analysis, six classifications are used instead of four. Narrowbodies are
classified as small or medium, and widebodies are classified as large or extra-large.
Regional jets and turboprops represent the remaining classes.
Exhibit 16: Fleet aircraft by seat capacity

Source: Oliver Wyman
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As the largest aircraft class, narrowbodies currently make up 58 percent of the global
fleet. With expected average growth of 5.1 percent annually over the next 10 years, the
narrowbody share of the fleet will expand to 68 percent by 2030.
Medium narrowbodies — defined as single-aisle aircraft with 140 seats or more —
currently make up 98 percent of the narrowbody fleet. Of that group, 84 percent are
either 737 NG or A320ceos. Growth in the narrowbody class is expected to be driven
entirely by their successors — the 737 MAX and A320neo — with nearly 13,500 aircraft
deliveries of the two expected by 2030. China, North America, and Western Europe —
where more than 61 percent of 737 MAX deliveries are expected to take place over the
next decade — face a short-term risk that the 737 MAX reentry could be delayed beyond
current expectations. This would likely lead to additional postponements of aircraft
retirements or cancellation of some flights in 2020 or both.
Exhibit 17: Narrowbody projected deliveries by aircraft platform, 2020-2029

Source: Oliver Wyman

The other segment of the class — small narrowbodies, defined as single-aisle aircraft with
fewer than 140 seats — has also seen strong growth in recent years, despite a limited
presence in certain regions. Since 2017, most of this segment’s growth has been fueled by
deliveries of the A220, reflecting orders by major airlines including Swiss Air, airBaltic, and
Delta Air Lines.
As the second-largest class, widebodies have maintained a consistent fleet share of close
to 20 percent over the past decade. Looking ahead, that share should remain the same
over the next decade, with average annual growth of three percent anticipated for the
widebody fleet over the forecast period.

© Oliver Wyman

27

In-Service Fleet Forecast

The 777 and A330, considered large widebodies, are currently the most popular widebody
platforms, making up almost half of the in-service widebody fleet. This will change over
the next 10 years, with the 787 and A350 comprising the majority of new deliveries. In
contrast, demand for extra-large widebodies, like the A380 and 747 with over 350 seats,
is expected to steadily decline at a 2.4 percent annual rate as carriers turn away from
these jumbo jets and, as a result, manufacturers no longer want to produce them. By the
end of the decade, the average age of the extra-large widebody fleet will nearly double,
from 12.6 years old to 20.9, because of low demand and production rates, as well as the
availability of more popular new, smaller and more flexible aircraft models.
Exhibit 18: Global fleet forecast by aircraft class, 2020-2030

Note: CAGR stands for compound annual growth rate
Source: Oliver Wyman

As the third-largest class, regional jets form only 12 percent of the current global fleet, a
decline from a 16 percent share in 2010. Over the forecast period, the decline will
continue, with the regional jet fleet expected to shrink at a 2.5 percent annual rate. By
2030, there will be fewer than 2,700 regional jets in the fleet.
Part of the problem facing regional jets is limited choice. Despite the introduction of five
aircraft types in recent years, the SpaceJet M-90 will be the only new-generation regional
jet that falls within current US scope clause requirements, referring to the part of a
contract between a major airline and its pilots that limit the number and size of aircraft
flown by the airline's regional airline affiliate. CRJ production will cease after the fulfillment
of the remaining order book in 2020.
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As the smallest class, turboprops represent less than 10 percent of the global fleet and
are expected to decline further throughout the forecast period, shrinking at a rate of
1.8 percent annually. By 2030, they will make up a mere five percent of the fleet. Currently,
there are about 2,500 turboprops in service, a number that has stayed relatively stable
over the previous 10 years. As the turboprop fleet matures, an increase in retirements will
push the average age of the segment down to 14.8 by 2030 from the current 16.9.

Aircraft usage
Passenger aircraft will dominate the fleet through 2030, as they have over the previous
decade. Of the more than 39,000 aircraft in the fleet by 2030, more than 36,000 will fly
passengers. The number of cargo aircraft, now eight percent of the fleet, is expected to
grow 3.4 percent annually over the forecast period, an acceleration from the 2.3 percent
annual growth rate of the previous decade. Fifty-three percent of the growth in cargo
aircraft will be concentrated in widebodies — specifically in 767-300F conversions and
777F deliveries.
Historically, the cargo fleet has been concentrated in North America, with major cargo
carriers like UPS and FedEx owning the majority of the region’s fleet. In recent years, with
the expansion of e-commerce, other regions have also seen strong cargo growth. Since
2017, China’s cargo fleet has grown 32 percent, with expansions by both SF Airlines and
China Postal Airlines. Fueled by strong demand, this growth in China’s cargo fleet is
expected to continue throughout the forecast period.
Exhibit 19: Passenger and cargo fleet forecasts, 2020-2030

Note: CAGR stands for compound annual growth rate
Source: Oliver Wyman
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Regional trends
China has been the fastest-growing aviation market over the last decade. Since 2010,
China’s fleet has nearly tripled in size, with fleet expansion averaging 10.5 percent
annually for the last decade. The commercial fleet in China now has almost 3,600 aircraft
and currently represents 13 percent of the global fleet. The number of aircraft in China’s
fleet is expected to double by 2030, as it continues to grow 7.4 percent annually. This
expansion will be spurred by new wealth in the nation’s expanding middle class and
anticipated investment in infrastructure. Medium narrowbody aircraft have been the
primary choice of Chinese airlines over the past decade and currently make up over
82 percent of China’s fleet. Although widebody growth has been strong in recent years in
China, these aircraft still represent only 14 percent of the region’s fleet.
China also saw a surge in retirements over the past year, a trend expected to continue
over the forecast period. Throughout the next decade, excluding the impact of the
737 MAX, the number of retirements in China will be more than double that of the
previous 10 years, when they averaged 36 retirements per year. The 737NG and A320ceo,
which make up 74 percent of China’s current fleet, will account for 73 percent of
retirements over the forecast period.
Despite the spike in retirements and a substantial number of new deliveries, the average
age of China’s fleet will increase to 8.9 years old from 6.7 over the forecast period.
Exhibit 20: Fleet growth by region, 2020-2030

Source: Oliver Wyman
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India, what has been another booming aviation market, is expected to more than triple in
fleet size over the forecast period, emerging as the fastest-growing region as it expands
an average 12.3 percent annually. As operators seek to accommodate increasing demand
for air travel, India’s fleet will reach almost 2,000 aircraft by 2030, 79 percent of which will
be narrowbody passenger aircraft. As India’s middle class expands, increased investment
in infrastructure will be necessary to accommodate further growth in air travel and new
aircraft deliveries. Although India’s fleet will mature slightly to an average age of 8.4 years
old by decade’s end, it will remain the world’s youngest. Possible caveats are the recent
downgrading of the nation’s economic outlook by the IMF and the uncertainty created by
the novel coronavirus, which is spreading throughout Asia at a rapid rate but has infected
only a few people in India so far.
The Asia Pacific region outside of China and India is a blend of mature economies such as
those of Japan, South Korea, and Australia and of developing economies like those of
Vietnam and Indonesia. Traditionally identified as an emerging market, the larger Asia
Pacific region is beginning to resemble a mature region with its fleet surpassing 4,500
aircraft at the end of 2019. After rising 4.9 percent annually over the last decade, fleet
growth is forecast to slow to 3.4 percent through 2030. The region’s fleet characteristics
are unique, as Asia Pacific has the highest count of widebodies of any region at over 1,400
aircraft, representing 32 percent of the total regional fleet. This share of widebody aircraft
is the highest of any region outside of the Middle East.
The Asia Pacific, China, and India fleets total more than 8,600 aircraft, representing
31 percent of the global fleet. These fleets are expected to surge to over 15,400 aircraft by
2030 — 40 percent of the global fleet. In total, Asia will comprise 61 percent of global
growth over the next decade.
Exhibit 21: Regional composition of the fleet in 2020 and 2030

Source: Oliver Wyman
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The North American fleet has represented nearly 30 percent of the global fleet for the
last decade. With more than 8,000 aircraft, the region’s commercial fleet has grown
one percent annually over the last 10 years, accounting for 10 percent of global growth.
Despite receiving 19 percent of all deliveries over the last decade, North American fleet
growth was limited by a large number of retirements — 30 percent of total global
retirements over the same period.
The region’s fleet is the second oldest in the world, with an average age of 14.4 years old.
Over the next 10 years, the North American fleet will experience an additional 3,300
retirements, reducing total fleet growth to just two percent annually. While this wave of
retirements is expected to lower the average aircraft age to 13.4 years old in 2030, the
North American fleet will remain the second oldest in the world.
Behind North America, Western Europe is the second-largest aviation market, with a fleet
size of over 5,300 aircraft. The region has seen modest fleet growth of 1.1 percent
annually since 2010, losing three percentage points of global share.
The last few years have been difficult for many European operators as financial troubles
caused several to cease operations. With environmental concerns mounting, passengers
in certain countries are engaging in campaigns to “fly responsibly,” helping to slow RPK
expansion. These factors are likely to create a slight drag on fleet growth over the forecast
period. Western Europe will see fleet growth averaging 1.1 percent annually through
2030, the slowest of any global region.
In contrast to anemic growth in Western Europe, Eastern Europe maintained strong fleet
growth, expanding at an annual rate of 5.3 percent between 2010 and 2015 and adding
nearly 300 aircraft. That pace was disrupted over the next two years by geopolitical
turmoil related to the conflict and annexation of the Ukraine’s Crimean Peninsula by
Russia. That led to multiple large-operator bankruptcies and a nearly 70-aircraft decline
in the regional fleet size. In the three years since, from 2017 to 2020, Eastern Europe
has rebounded, its fleet growing 8.9 percent annually to almost 1,500 aircraft from
1,100 in 2017.
While the region has received an average of 90 new deliveries annually over the past three
years, most of the growth has been through acquiring used aircraft — 51 percent of which
came from Western Europe. The region has had only 14 aircraft retirements over the last
three years after seeing 150 in the two years prior. Despite the recent strong growth, a
slowdown in passenger traffic in Western Europe and geopolitical pressures from Brexit
and tensions with Russia are likely to curtail expansion of the fleet in Eastern Europe to
three percent annually over the next decade.
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When it comes to acquiring midlife aircraft from other regions, Africa outpaces Eastern
Europe. Here, the average aircraft age of 15.4 years old makes it the world’s oldest fleet.
Aircraft migrations have made up 25 percent of all additions in Africa over the past
decade. The fleet is expected to continue this growth pattern throughout the forecast
period, accepting over 440 migrations with an average age of 13.2 years old versus 550
new deliveries.
Another distinctive feature of the African fleet is its preponderance of turboprops, which
currently make up almost 30 percent of the region’s aircraft. No other region has this type
of concentration of turboprops; Asia Pacific has the next highest concentration at just
15 percent. The large share of turboprops, with an average age of 16.9, contributes to the
fleet’s high average age. As the African fleet grows at a forecast rate of 2.5 percent
annually over the next decade, the share of turboprops will slide to 13 percent, with the
fleet makeup shifting to narrowbodies and widebodies.
The Middle Eastern commercial fleet has the highest concentration of widebody aircraft
of the regions — even more than Asia Pacific. Currently, 14 percent of the global widebody
fleet is based in the Middle East. The region’s focus on widebodies, specifically the
777200LR/300ER, A380, and A330, has allowed it to become an international connection
hub, driving 5.9 percent annual fleet growth since 2010. The Middle East has averaged
roughly 60 widebody deliveries per year over the last decade and is expected to see an
increase to 70 deliveries annually through 2030. But as more of the deliveries replace
retiring aircraft, the region will see the growth of its widebody fleet slow significantly to
two percent annually over the decade. The anticipated increase in narrowbody
deliveries over the forecast period will also depress the region’s share of widebodies.
The narrowbody class will expand to 47 percent of the region’s fleet from the current
38 percent.
Finally, the last decade of commercial aviation in Latin America can be divided into two
distinct periods. The first, from 2010 through 2015, saw the fleet grow at an average rate
of 4.8 percent per year. In the second period, from 2016 through 2019, growth stagnated,
and the rate of deliveries slowed significantly. Political and economic instability limited
industry growth during the last decade and is expected to hinder expansion over the next
10 years. Projections for growth resemble those for Western Europe at an average
1.9 percent or less annually.
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BUSIER SECOND HALF FOR MRO
The global commercial air transport MRO market is expected to grow at an average
annual rate of 3.7 percent over the next decade, in line with the 3.4 percent per annum
expansion in the global fleet. By 2030, MRO demand will total $130 billion, up 44 percent
from 2020’s anticipated spend of $91 billion. Driving the growth are an expanding global
fleet and a changing mix of new-generation aircraft.
MRO demand will build consistently over the next 10 years, at a CAGR of 3.6 percent in the
first half of the forecast period and a 3.8 percent rate for the last five years. By 2025, the
market will reach $108 billion, driven primarily by growing demand from narrowbody
aircraft. Global market growth will inch up over the following five years, as the first round
of scheduled maintenance comes due on new airframes and engines, with engines slated
for their first expensive life-limited parts replacements.
Exhibit 22: Total MRO demand forecast by segment, 2020 and 2030

Note: MRO stands for maintenance, repair, and overhaul; CAGR stands for compound annual growth rate
Source: Oliver Wyman

Airframe MRO will grow the slowest of the MRO segments over the decade, increasing
3.3 percent on average each year. This is because new-generation aircraft use more
durable materials that are less likely to corrode, extending the time between scheduled
checks by as much as 50 percent. Demand will be slowest in the first five years when
almost 70 percent of heavy checks will be on aircraft designed in the 1990s and only
11 percent on new generation aircraft.
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As new-generation aircraft increase as a percentage of the fleet between 2025 and 2030,
growth will accelerate to a CAGR of 3.5 percent when more heavy checks are required.
With moderate growth foreseen for the decade, airframe MRO’s share of the total market
will slip from 19 percent in 2020 to 18 percent in 2030
Engine MRO is expected to grow the fastest of all MRO segments, with a projected CAGR
of four percent over the next 10 years. Like new-generation airframes, engines on aircraft
built after 2000 have longer intervals between required maintenance visits. That means
the majority of engine MRO growth will occur in the second half of the decade, with these
new-generation engines increasing from 19 percent of all shop visits and life-limited parts
replacements between 2020 and 2025 to 39 percent between 2025 and 2030.
These engines will have higher maintenance costs and use more expensive materials
because of their sophisticated engineering. The list price for life-limited parts
replacements on some widebody engines reaches upwards of $10 million per engine
versus $4 million on older engine models.
While not as large as engine MRO in terms of total spend or growth, the component MRO
market will expand 3.6 percent annually over the decade. Although the segment is
comprised of many component groups that support the various aircraft systems, three
component groups — wheels and brakes, auxiliary power units, and avionics systems —
will account for 45 percent of total component spend. Largely driven by the fleet’s
expansion, component MRO growth will average annual growth of 3.9 percent between
2020 and 2025. In the second five years of the decade, as fleet growth moderates,
component growth will slow to a CAGR of 3.2 percent.
Line maintenance will grow 3.5 percent annually, slightly outpacing annual fleet growth
of 3.4 percent. The share of line maintenance spend is closely aligned with the share of
the fleet: Almost 60 percent all line maintenance spend in 2020 will be on the A320 and
737 platforms, which make up a combined 54 percent of the fleet. By 2030, the 737 and
A320 platforms will account for 66 percent of line maintenance spend and 62 percent of
the fleet.
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Exhibit 23: MRO market forecast by aircraft class, 2020-2030

Note: MRO stands for maintenance, repair, and overhaul; CAGR stands for compound annual growth rate
Source: Oliver Wyman

Narrowbody and widebody aircraft comprise the majority of the fleet and will also account
for most of the MRO spend. Still, the contribution by each class differs greatly. In 2020,
48 percent of MRO spend is expected to be led by narrowbody aircraft, which make up
58 percent of the fleet. Widebodies are expected to account for 41 percent of spend
despite making up only 21 percent of the fleet. The average visit for widebody engine
maintenance is over three times as expensive as the average narrowbody engine
maintenance event, explaining widebodies’ disproportionate share of total MRO.
Over the decade, the fleet share of regional jets and turboprops will slide from 22 percent
to 12 percent, resulting in a similar decrease in their shares of MRO — dropping from
10 percent to six percent.
Historically, spending on MRO has been concentrated in the top 10 aircraft platforms. That
pattern is expected to continue through 2030. In 2020, the top 10 platforms will constitute
85 percent of MRO spend; by 2030, that share will remain the same. However, over the
forecast period, the leading platforms will change. In 2020, the A320ceo, 737NG, 777, and
A330ceo will be the top four platforms in MRO spend and will represent 63 percent of total
MRO demand. By 2030, the top four platforms will mainly be narrowbody aircraft, with the
new-generation A320neo and 737 MAX replacing the 777 and A330ceo in the top four.
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While the issues with the 737 MAX are expected to be resolved within the year, it will be
years before the impact on MRO demand will become apparent. Shop visits and
associated spending on LEAP-1B engines was expected to ramp up in 2024, topping
$1 billion in annual demand by 2025. At this point, the ramp-up in spend is not expected
until 2025, and the total number of shop visits required over the decade could fall
four percent, given the reduction in MAX production. The MAX will still be a key platform
and is projected to account for 11 percent of total MRO demand and 16 percent of the
fleet by 2030. In the short term, MRO spend on the 737 MAX may vary, based on operatorspecific maintenance programs and reentry plans.
Since the global grounding of the 737 MAX in March 2019, more than 400 aircraft have
been built but not delivered, and over 380 remain in storage. While Boeing has approved
extensions on calendar-driven tasks for these aircraft, the initial airframe check is likely to
be more intensive than normal because of catch-up reliability work. Mass reentry into
service — even if spread across nine to 12 months — will create demand spikes for
calendar-driven maintenance checks in the 24 to 36 months following delivery.
Exhibit 24: Top aircraft platforms by total MRO expense projections, 2020 and 2030

Note: MRO stands for maintenance, repair, and overhaul
Source: Oliver Wyman
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Fleet age is one of the primary drivers of MRO spend, as older aircraft require more
frequent and expensive maintenance than newer aircraft. Over the next 10 years, older
aircraft will leave the fleet at an accelerated pace, as they reach utilization thresholds and
become increasingly expensive to maintain. By 2030, aircraft built in the 1990s will drop to
37 percent of total MRO spend and 32 percent of the fleet, down from 67 percent of total
MRO spend and 65 percent of the fleet today. Conversely, 2010s-vintage aircraft will
drastically increase from one percent to 33 percent of total MRO spend and from
four percent to 47 percent of the fleet.
Exhibit 25: Total MRO spending by aircraft vintage, 2020 versus 2030

Note: MRO stands for maintenance, repair, and overhaul
Source: Oliver Wyman

Regionally, growth in the MRO market also reflects changes in size and composition of the
fleet in that area of the world. With rapid fleet growth of 7.4 percent annually, China will
see an increase in MRO demand to $23 billion in 2030 from $9 billion in 2020. The increase
expands the nation’s share of the global market from nine percent in 2020 to 18 percent
in 2030. Over the forecast period, the average age of the fleet in China will increase to
8.9 years old from 6.6, driving an increase in MRO demand.
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Exhibit 26: Total MRO demand forecast by region, 2020 versus 2030

Note: MRO stands for maintenance, repair, and overhaul
Source: Oliver Wyman

In India, strong fleet growth will spark a drastic increase in MRO demand, albeit on a
smaller basis. The region is expected to double its share of the global MRO market from
two percent in 2020 to four percent in 2030. The market will grow to $5.2 billion by the
end of the decade from $1.7 billion in 2020.
While developing regions of the world are experiencing rapid growth, the MRO market in
developed regions is expected to expand more slowly and will represent a smaller slice of
total MRO demand. Given sluggish fleet growth in Western Europe, the MRO market will
expand at a modest CAGR of 0.3 percent between 2020 and 2030. As a result, Western
Europe’s share of global MRO will decline significantly, tumbling from a 22 percent share
in 2020 to 16 percent in 2030. During the forecast period, MRO in North America will
expand much faster than in Western Europe, at a CAGR of 2.4 percent. Despite stronger
growth, North America will still see its market share decline, falling from 25 percent in
2020 to 22 percent in 2030.
The Middle East is the one exception to the rule that MRO spend follows trends in the
fleet. The region’s share of global MRO is twice its share of the fleet. By 2030, the Middle
East will operate five percent of the global fleet but will drive 10 percent of global MRO
spend. This disproportionately large share of MRO spend stems from its reliance on
widebody aircraft, which are more expensive to maintain. Globally, widebody aircraft
make up 21 percent of the fleet, but they account for over half of the Middle East fleet.
Since 2010, the Middle East widebody fleet has risen 6.7 percent annually, increasing the
share of the global widebody fleet residing in the Middle East from 10 percent to
14 percent in 2020.

© Oliver Wyman

40

MRO Market Forecast

Threats to MRO profitability
Cost is the primary factor for most operators when choosing an MRO, and with the
increasing prevalence of lower-cost carriers, the importance of keeping maintenance costs
down will only magnify. Over the next 10 years, a variety of factors will affect how much
these costs increase.
The supply side of the MRO market has undergone significant changes in recent years
with the increased presence of OEMs in the aftermarket and a wave of industry
consolidation. Even with aircraft deliveries growing over the last decade, OEMs have been
looking for new sources of revenue, with many expanding into the MRO aftermarket and
using their control over aircraft intellectual property to grab share.
At its inception in 2017, Boeing Global Services announced its ambition to generate
$50 billion in services revenue by around 2025. Since then, it has grown an impressive
34 percent, reaching $18.5 billion in 2019.
In 2018, Airbus made a similar commitment to boost MRO revenue, promising to triple its
annual revenue from MRO over the decade to $10 billion.
OEMs’ attempts to gain share in the MRO market is leading to industry consolidation, with
Safran, United Technologies, and Boeing among others acquiring companies to enhance
their MRO capabilities. These new ventures attempt to win market share by offering
power-by-the-hour service contracts, maintaining control over technical data, and
increasingly introducing technology that only they can repair. Consolidation and
escalating competition from OEMs will present a significant threat to independent MROs
as they try to maintain share in a tougher competitive environment.
Many MROs worry about the potential for increased costs to access to OEM repair data, as
OEMs both offset the real cost of product support and leverage the data to increase
revenue as part of their aftermarket support strategies.
Leveraging the benefits of new technologies could reduce MRO costs. For example, to
reduce the labor hours needed for line and airframe checks, major airlines and
maintenance providers are experimenting with drones and other measurement
technologies.
Data analytics, aircraft health monitoring and predictive maintenance are also emerging
as ways to contain MRO costs. Combining data produced by new-generation aircraft with
information that MRO providers are starting to collect on their own operations could
increase productivity 20 to 30 percent, just as predictive maintenance has in other sectors.
Predictive maintenance and new technologies such as drones are expected to play
significant roles in MRO as the decade unfolds.
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With the global fleet expected to grow to over 39,000 aircraft by 2030, a shortfall in MRO
capacity may develop, especially in fast-growing regions like China and India. By 2030,
China is expected to double its current fleet and India will more than triple its fleet. Almost
2,000 aircraft have been delivered to China and India in the last five years, and many of
these aircraft are approaching or entering midlife when maintenance requirements
become significant. If investments in additional capacity are not made soon, operators in
fast-growth regions may be forced to curb their expansion or to outsource their MRO to
other regions with excess capacity.
But outsourcing may prove challenging, given the labor shortages expected in markets
like North America. The median age is in the 50s for US aviation maintenance technicians
(AMTs), meaning large numbers of these skilled laborers are near retirement. Competition
from other industries with better wages is also making it hard for MROs and airlines to
hire enough AMTs to replace those leaving. To attract enough candidates, MROs may
need to raise pay rates and either absorb the cost themselves or pass it onto airlines.
In general, the outlook for MRO over the next decade is favorable. With cumulative
global demand surpassing $1.2 trillion over the next 10 years and annual growth of
four percent, MROs are poised to keep busy, assuming sufficient investment in capacity to
accommodate the growth in certain regions and an adequate workforce. Even in regions
with moderate growth, emerging labor shortages have the potential to constrain the
supply to fill this demand.
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WHY THINGS COULD CHANGE
Forecasting, particularly over the long term, is subject to many external variables and
considerable uncertainty. The baseline forecast presented in previous sections reflects
Oliver Wyman’s view of the most likely course for the industry. But changes in underlying
economic assumptions or industry conditions can have a substantial effect on the size and
composition of the global fleet, as well as the growth of the aviation MRO market.
Although commercial aviation has experienced consistent growth over the last decade
and considerable profitability over the last five years, there is no doubt that the industry is
facing more downward pressures and less impressive profits than in years past. As such, it
would take a shock of less magnitude to the economic or geopolitical order to produce
results below expectations.
For instance, the growth in GDP — an approximation for middle-class income growth — is
a primary indicator of demand for passenger air travel. A larger-than-anticipated drop in
growth or contraction in a specific regional economy may limit fleet growth. There are also
factors beyond economic well-being that can affect demand for air travel and therefore
may restrict or increase RPKs. For instance, increased hostilities in a region or a sudden
jump in oil prices could negatively affect travel demand.
Exhibit 27: How the economy affects the size of the global fleet and MRO demand

Source: Oliver Wyman
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Below we analyze several scenarios that, if they came to pass, would change the trajectory
of the current baseline forecast for fleet growth on a global and regional basis as well as
the short-term outlook for the size and growth of the MRO market.

Global recession
For the last 10 years, the global economy has been growing at an average annual rate of
3.7 percent. Although most economists no longer view a recession as imminent, slow
growth in major developed markets like the United States and Europe and less robust
growth in pivotal economies like China and India suggest the global economy is more
fragile than it has been in a while, meaning that it may not take a big crisis to turn what
looks like a slowdown into a recession.
What would the impact of a mild recession be? The last global downturn in 2009, when
economic activity declined 4.3 percent from its peak in 2007, is an extreme example.
The precipitous drop — considered the worst financial contraction since the Great
Depression — coincided with a nearly four percent decline in global revenue passenger
kilometers (RPKs) and a fleet that grew less than one percent that year. The Asia region
was only marginally affected in 2009, with the in-service aircraft fleet expanding
5.8 percent, despite a regional 1.7 percent drop in RPKs.
Although an economic downturn in the next couple of years is unlikely to be that severe
because of the increased stability of global financial institutions, it would likely inflict more
damage on global fleet growth. This is because of the increased interconnectedness of
international air networks through codeshares and connecting routes — particularly in
Asia and the Middle East, where fleets have nearly doubled since the previous global
downturn. It is estimated that a 0.2 percent decline in global GDP in 2020 — a fraction of
the drop in 2009 — would result in a nearly three percent difference in the size of the
global fleet compared with the baseline.
Regionally, North America could again face a one-year contraction in fleet size, as it did
during the previous recession — a decline of 0.3 percent versus the anticipated
2.2 percent growth in the baseline scenario. Europe, already forecast to contract slightly
by 0.3 percent in the baseline, is projected to decline 1.5 percent in a recession scenario.
As a more mature aviation market than in 2009, Asia would feel more of an impact this
time around, with one-year fleet growth of just 3.5 percent, compared to 6.7 percent in the
baseline scenario.
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Exhibit 28: Projected year-over-year declines from baseline in a global recession
scenario, 2020-2021

Source: Oliver Wyman

GDP growth post-recession historically recovers quickly, and a long-term growth trend is
re-established four to five years after a downturn. The same cannot be said for the global
commercial fleet. In this recessionary scenario, it would likely take 10 years for the global
fleet to approach the long-term baseline fleet projection.
In the wake of a downturn, the short-term, reactive strategies of airlines would likely
involve a mix of deferred or canceled deliveries and accelerated aircraft removals. Usually,
deferrals of deliveries are not economically feasible as they come with a financial cost and
the loss of a position in the production line. But given the industry’s tighter margins, some
airlines with limited cash on hand would simply not be able to cover the financing costs of
new aircraft and would have no choice but to defer or cancel.
Airlines would also face the prospect of either retiring aircraft earlier than planned or
paying the increased maintenance costs and higher fuel bills for older, less efficient
models. The total number of deliveries that might be lost during the first year of this
scenario is over 300, almost 25 percent of the total deliveries forecast for that year. The
estimated increase in aircraft removals would be nearly 50 percent.
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An increase in retirements in the early years of this scenario would have an immediate
negative impact on MRO, given the fact that older planes require more maintenance. The
lack of new deliveries would not greatly affect MRO until the later years of the forecast as
new aircraft usually don’t experience significant maintenance events for four to six years.
Under these conditions, spend on MRO in 2021 is likely to be $94.6 billion — 1.5 percent
lower than expected. Over the full 10-year forecast period, the total loss of MRO would be
$8.4 billion.
Exhibit 29: Regional decreases in MRO spend in a global recession scenario, 2021

Note: MRO stands for maintenance, repair, and overhaul
Source: Oliver Wyman

Among the regions, the Middle East would experience the largest one-year decrease in
MRO at over $430 million because of an anticipated increase of widebody retirements that
would limit expensive engine overhauls. North America would also incur a large drop in
MRO spend in 2021 — estimated at roughly $335 million. The impact to Asian MRO would
likely come during the second half of the forecast period as an effect of the anticipated
short-term decline in new deliveries.
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Coronavirus impact
China, one of the engines for much of the past decade’s global growth, is facing a
challenge from the coronavirus 2019-nCoV, which one scientific model indicated could
infect as many as 75,000 people before it is contained. Global health officials are now
suggesting that the infection is behaving like a pandemic. In response to the outbreak,
China has been closing access to certain cities, shuttering businesses and factories, and
limiting travel. Airlines worldwide have been canceling flights to China, and some nations
have been closing their borders to people coming from China and discouraging or even
preventing their own citizens from traveling there. While the death rate is not as high as
from SARS in 2003, the proliferation has been far faster, suggesting the potential for a
prolonged quarantine and short-term disruption of the global supply chain.
Travel, tourism, and trade will be particularly affected in the short term. In 2003, because
of the SARS outbreak, airlines worldwide saw a decline in traffic, with those operating out
of Asia Pacific losing as much as eight percent on an annual basis, according to IATA. That
amounts to a reduction of 39 billion RPKs. The outbreak cost those airlines around
$6 billion in lost revenue. In North America, the loss to airlines was around $1 billion as
RPKs dropped 12.8 billion, or 3.7 percent, of total international traffic, IATA reported.
Global airline capacity into China is 3.8 times larger than it was in 2005, according to
PlaneStats.com, Oliver Wyman’s aviation data portal. Domestic capacity is more than four
times larger. China flights now account for 12 percent of total worldwide available seat
kilometers versus only five percent 15 years ago.
Regardless of how large this epidemic becomes, it will almost certainly result in more
economic damage than the SARS pandemic of 2003. The 2019-nCoV virus is paralyzing
what has become the world’s second-biggest economy and its largest outbound tourism
market. In 2003, the SARS pandemic cut global economic activity by $33 billion, and that
was when China accounted for only four percent of global output. Today its share is more
than four times that. Our global recession scenario does not include any impact from the
coronavirus because it is too early in the outbreak to quantify its economic impact.

Downside in Europe
Europe poses some interesting challenges for the aviation industry over the coming years.
Western Europe, where the growth forecast is already quite modest, faces a number of
potential downward pressures that would further affect fleet growth prospects — and it
would not take an extraordinary occurrence to push the slow growth into a downturn.
More complications with Brexit alone might do it, as might the threatened trade war
between the United States and Europe if it were to materialize.
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Over the last three years, there have been about a dozen commercial airline closures
across Europe. Many of these occurred with very little warning, leaving hundreds of
thousands of passengers stranded across the world. Given tighter operating margins, the
prospect exists for more European airlines to close or be swallowed up in the continent’s
increased industry consolidation efforts.
There may also be mounting trade tensions. At the end of 2019, the World Trade
Organization ruled in favor of the US on a claim that Airbus unfairly benefited from
European subsidies in the production and sale of the A350 and A380 platforms. This
decision allows the US to impose 10 percent tariffs on Airbus products beginning in 2020
and levy $7.5 billion in tariffs against a host of other European Union products as well. The
likely impact of these tariffs, if they are passed along, will be increased acquisition costs
for newly built aircraft, potentially limiting demand. The WTO is expected to rule on a
similar complaint from the EU against Boeing this year.
Concern over climate change has been increasing, especially in Europe. While the aviation
industry currently generates about 2.5 percent of global carbon emissions, the industry
acknowledges the likelihood that percentage will rise over the next decade as demand for
air travel grows. Other industries are also coming up with increasingly feasible
alternatives to the internal combustion engine and fossil fuels, pushing down their
contribution to global emissions. As a result, aviation is starting to feel some heat. Still,
Europe recorded a 4.5 percent increase in RPKs over the course of the year.
Any downside scenario for Europe cannot be complete without discussing the exit of the
United Kingdom from the EU. Long-term effects of Brexit suggest a decline of between
five and 10 percent of UK GDP over the next 10 years and a drop of about one percent to
overall GDP in the remaining EU. Brexit became official on January 31, 2020.
Eastern Europe poses its own set of challenges because of its erratic year-over-year fleet
growth, which has ranged from minus three percent to a positive 12 percent over the last
five years. The region remains susceptible to geopolitical shocks that make annual
forecasts quite difficult. That said, as a developing region of the world, it can be expected
to average significantly higher growth than Western Europe, where only small annual
increases will be seen this decade.
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European risks
With so much industry-specific pressures and uncertainty, paired with changing attitudes
toward air travel in Europe, there exists a significant downside scenario for the continent.
IATA forecasts 1.9 percent annual RPK growth over the next 10 years. In a downside
scenario, the pressures could depress RPK growth to as little as 0.7 percent in 2020. RPK
growth might average just 0.9 percent annually over the next 10 years which would have a
considerable impact on the European passenger fleet. This downside RPK scenario would
lower the three-year average growth of the European fleet from 0.8 percent year-overyear to just 0.2 percent. The long-term ramification is a slowdown in fleet growth from
1.6 percent annually to 0.7 percent annually, resulting in a fleet eight percent smaller than
the baseline forecast.
Exhibit 30: Impact of a downside scenario in Europe, 2020-2030

Source: Oliver Wyman
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In addition to slower fleet growth, the mix of aircraft in the European fleet would be
seriously altered in this scenario as newer, larger-capacity and more fuel-efficient aircraft
replace older, smaller and less fuel-efficient jets at a faster rate than is already forecast.
The percent of new aircraft deliveries representing direct replacements could rise as high
as 85 percent versus 73 percent in the baseline forecast. The fuel and maintenance costs
of older aircraft are expected to outweigh the cost of acquiring new aircraft, leading to
this high level of replacement.
The cost associated with financing new aircraft, however, is still significant, something
small airlines may not be able to afford in a lower revenue environment, which could
trigger further consolidation in the region. Most of the fleet mix trends identified globally
over the next 10 years will be exacerbated in a European downside scenario.
Exhibit 31: Change in Europe MRO demand, baseline versus European
downside scenario

Note: MRO stands for maintenance, repair, and overhaul
Source: Oliver Wyman

This will have a dramatic effect on MRO in the region. Under this scenario, fleet decisions
by European operators would likely lead to stagnant airframe and engine MRO spend over
the next three to five years as older aircraft leave the fleet. The difference between the
baseline forecast and the downside scenario would then widen in the later years as there
are far fewer aircraft reaching heavy maintenance events. MRO spending for Europe in
2025 would be over $450 million less than the baseline forecast of $25.1 billion. By 2030,
approximate MRO for Europe would be $2.1 billion less than the forecast, a nearly
10 percent difference. Over the full 10-year European downside scenario, the total
regional MRO loss would be an estimated $7.1 billion.
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Overall, a declining Europe has only marginal effects on the global market, as the only
tangible impact would be the potential for deliveries currently slated for European
operators to go to operators in other regions instead. In total, annual growth of the global
fleet would remain at 3.4 percent in this scenario, while annual growth of MRO demand
slows slightly from 3.7 percent to 3.6 percent.

737 MAX scenarios
As of this publication date, uncertainty remains high over how long it will take the
737 MAX to reenter service and when the green light will be given on restarting
production. A significant driver of short-term fleet growth, the MAX was originally
expected to account for 26 percent of all aircraft deliveries through 2021. Until the MAX
grounding in March 2019, 386 were delivered and in-service. Shortly after, production of
the aircraft was curtailed, dropping from 52 per month to 42. At the beginning of 2020,
the production disruption had already reduced the number of anticipated MAX aircraft by
90 planes. Depending on the length of the production pause, that number could exceed
500 by the end of this year. This explains why the timeline for FAA clearance and the
corresponding pace of reentry is crucial to calibrating the growth of the fleet.
To offset the missing MAX aircraft in the active fleet, some airlines have postponed the
retirement of aircraft to avoid extensive capacity shortages. While the short-term impact
of such decisions on MRO demand has been a net positive, the extended grounding and
production gap could hurt revenue in specific market segments later in the decade. For
instance, the first maintenance events on the LEAP engines that power the 737 MAX were
slated to begin in 2023, and then ramp up over the next two years. Now these visits will be
deferred until 2024, and LEAP-related engine MRO demand is likely to be less than
expected — potentially a total shortfall of $4 billion over the decade.
At the global level over the 10-year period, the production slowdown and stoppage will
have a minimal impact on MRO demand. The current impact is estimated to be less than
one percent in total, but that estimation could change based on delays in regulatory
clearance or a faster-than-expected rate of operator delivery acceptance. The cumulative
size of the MAX fleet throughout the next 24 months will also affect global capacity. For
this reason, best-case and pessimistic-case scenarios were modeled to estimate the effect
of further delays or an accelerated pace of reentry.
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The best case
A best-case scenario requires a combination of factors coming together to support an
increase in the number of 737 MAXs that Boeing can produce and faster than expected
delivery of aircraft already built. In this scenario, no further issues are found with the MAX,
and it is recertified to fly by the FAA before July, with all foreign regulators recertifying the
aircraft within 30 days. On top of that, an accelerated pace of pilot training is achieved
with the efficient engagement of all available MAX simulators.
This would create a scenario in which all stored and undelivered MAXs are put into service
within seven months. Given the strong order backlog, this accelerated rate of deliveries
would support a resumption of production of the MAX around the same time as
regulatory clearance — albeit at a lower rate. As Boeing reallocates employees back to the
production line and the supply chain stabilizes, production rates would increase, reaching
42 aircraft per month by the start of 2021.
Exhibit 32: 737 MAX best case in-service scenario, 2020-2022

Note: Values are for the beginning of the month
Source: Oliver Wyman

As a result, over 775 MAXs would be in service by the end of 2020, almost 25 percent more
than in the baseline forecast. Most of the increase occurs in the months immediately
following recertification. Driven by a stable supply chain, MAX production and
corresponding deliveries would accelerate to a monthly rate of 47 in 2021 and reach
historical rates of 52 by early 2022. Should these criteria be met, the in-service MAX fleet
would reach roughly 1,500 by the end of 2021, 10 percent above the baseline estimate.
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A pessimistic case
A pessimistic-case scenario could occur if regulatory approval of the MAX is delayed into
the later part of 2020. In this scenario, the FAA would not recertify the MAX until late in the
third quarter and approval in China would be delayed as much as 90 days beyond that.
This scenario could also include slow, inefficient training of the thousands of MAX pilots on
the fewer than 40 simulators that exist worldwide. This would reduce the ability of airlines
to take delivery of new aircraft or remove existing MAX aircraft from storage. Smaller
airlines without simulators are likely to be the most affected.
The restart in production would be delayed as a result of tardy regulatory approval and
the subsequent delivery of existing aircraft. Other potential disruptors: reduced demand
by operators to accept MAX aircraft, supply chain instability, and labor issues with the
Boeing production workforce. Of course, any one of these events could on its own create
problems for the MAX schedule.
Should this scenario occur, the in-service MAX fleet will be less than 150 aircraft by the end
of 2020, 75 percent below the baseline forecast. This scenario also has effects beyond
2020, as the monthly production rate would struggle to eclipse 40 aircraft by the end of
2021. As a result, by the end of 2021, the in-service MAX fleet would still be almost
15 percent below baseline expectations.
Exhibit 33: 737 MAX pessimistic case in-service scenario, 2020-2022

Note: Values are for the beginning of the month
Source: Oliver Wyman
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Exhibit 34: 2020-2030 Global fleet characteristics
2020

2025

2030

Fleet size

27,884

33,373

39,011

5-year CAGR

N/A

3.7%

3.2%

Average age

11.1

11.2

11.0

2020

2025

2030

Fleet size

16,167

21,243

26,495

5-year CAGR

N/A

5.6%

4.5%

Market share

58%

64%

68%

Average age

10.5

10.5

10.6

Note: CAGR stands for compound annual growth rate
Source: Oliver Wyman

Exhibit 35: Narrowbody fleet, 2020-2030

Source: Oliver Wyman

Exhibit 36: Narrowbody aircraft size categories
Small

Intermediate

Large

Seat count

<140

140–190

>190

Aircraft type variant

737-700, A319,
A220 Series

737-7 MAX, 737-800,
737-8 MAX, 737-900,
A319neo, A320,
A320neo, Irkut MC-21,
COMAC C919

737-9 MAX,
73710 MAX,
737 MAX 200, A321,
A321neo

Source: Oliver Wyman
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Exhibit 37: Widebody fleet, 2020-2030
2020

2025

2030

Fleet size

5,715

6,860

7,711

5-year CAGR

N/A

3.7%

2.4%

Market share

20%

21%

20%

Average age

10.7

11.4

11.9

Source: Oliver Wyman

Exhibit 38: Widebody aircraft size categories
Small

Intermediate

Large

Seat count

<275

275–350

>350

Aircraft type
variant

787-8, A330-200,
A330800neo, A350-800

777, 787-9, 787-10,
A330-300,
A330900neo, A350900

747, 777X, 777-300ER,
A350-1000, A380

2020

2025

2030

Fleet size

3,472

3,104

2,699

5-year CAGR

N/A

-2.2%

-2.8%

Market share

12%

9%

7%

Average age

11.2

12.4

10.6

Source: Oliver Wyman

Exhibit 39: Regional jet fleet, 2020-2030

Source: Oliver Wyman
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Exhibit 40: Regional jet fleet categories
Meets scope

Exceeds scope

Regulatory limits

<100

>100

N/A

and

or

MTOW limit

<86,000 lb

>86,000 lb

Aircraft type variant

CRJ, ERJ, E-Jet

E-Jet E2, MRJ

Seat count

Superjet 100, ARJ

Note: MTOW stands for maximum takeoff weight
Source: Oliver Wyman

Exhibit 41: Global fleet average age by aircraft usage, 2020-2030
2020

2025

2030

Passenger

10.3

10.1

9.8

Cargo

20.8

23.3

25.9

Overall

11.1

11.2

11.0

Source: Oliver Wyman

Exhibit 42: The fleet’s average annual growth rates by region, 2020-2030
2020-2025

2025-2030

2020-2030

Africa

3.1%

2.0%

2.5%

Asia Pacific

3.4%

3.3%

3.4%

China

8.8%

6.0%

7.4%

Eastern Europe

3.0%

3.1%

3.0%

India

15.7%

9.1%

12.3%

Latin America

2.0%

1.7%

1.9%

Middle East

5.0%

3.3%

4.1%

North America

2.5%

1.5%

2.0%

Western Europe

0.3%

2.0%

1.1%

Source: Oliver Wyman
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Exhibit 43: Average age of fleet by region, 2020-2030
2020

2025

2030

Africa

14.3

14.6

14.1

Asia Pacific

9.5

10.2

10.7

China

6.6

7.7

8.9

Eastern Europe

11.0

11.8

12.6

India

6.5

7.2

8.4

Latin America

11.2

11.1

10.0

Middle East

8.7

9.3

9.4

North America

14.0

14.0

13.2

Western Europe

11.4

11.5

11.1

Source: Oliver Wyman

Exhibit 44: Projected widebody deliveries by aircraft platform, 2020-2029

Source: Oliver Wyman
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Exhibit 45: Projected regional jet deliveries by aircraft platform, 2020-2029

Source: Oliver Wyman

Exhibit 46: Projected turboprop deliveries by aircraft platform, 2020-2029

Source: Oliver Wyman
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Exhibit 47: Projections for growth in MRO expenses, 2020-2030

Note: CAGR stands for compound annual growth rate
Source: Oliver Wyman
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Mobility technologies
and trends

NOW ARRIVING

FORBES CONTRIBUTORS

In-depth aviation data
daily from PlaneStats
Subscribe for email
delivery at
www.planestats.com/
arrival_subscribe

Transformative ideas
and technologies across
travel and transport
from our transportation
team on Forbes.com
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Appendix

GLOBAL RISKS REPORT
2020
Annual report on major
threats to global
prosperity published by
the World Economic
Forum and Marsh &
McLennan

Ranking energy system
performance of various
nations by Oliver Wyman
and the World Energy
Council

AUTOMOTIVE MANAGER 2019

ENERGY JOURNAL VOL. 4

Oliver Wyman’s
perspectives on the
latest trends and issues
in the automotive
industry

Oliver Wyman’s latest
thinking from across our
global energy practice
on the current and
emerging opportunities
and risks facing the
industry

RISK JOURNAL VOL. 8

MOBILITY 2040: THE QUEST
FOR SMART MOBILITY

A collection of
perspectives from across
Oliver Wyman practices
on complex risks
determining the future
of companies and
societies

© Oliver Wyman

THE WORLD ENERGY
TRILEMMA INDEX 2019

Oliver Wyman survey of
7,500 people worldwide
on smart mobility
technologies

STATE OF THE FINANCIAL
SERVICES INDUSTRY 2020

RETAIL & CONSUMER
JOURNAL VOL. 7

Oliver Wyman’s annual
review of the financial
services industry

Oliver Wyman’s latest
perspectives on the
retail and consumer
goods industry
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About Oliver Wyman
Oliver Wyman is a global leader in management consulting with offices in 60 cities across
29 countries.
Our aviation, aerospace, and defense experts advise global, regional and cargo carriers;
aerospace and defense manufacturers and suppliers; airports; maintenance, repair and
overhaul companies; and other service providers in the transport and travel sector. We
grow shareholder and stakeholder value, optimize operations, and maximize commercial
and organizational effectiveness.
The team’s capabilities also include: CAVOK, technical consulting on safety and
compliance, maintenance programs, and certification (www.cavok.oliverwyman.com);
analytical data tools at PlaneStats.com; and strategies and modeling for market share,
network, and fleet planning analyses via our Network Simulation Center.
This deep industry expertise and our specialized capabilities make us a leader in serving
the needs of the sector.
Oliver Wyman is a wholly owned subsidiary of Marsh & McLennan Companies
[NYSE: MMC].
For more information, visit www.oliverwyman.com
Follow us on Twitter @OliverWyman
For more information about this study, please contact Tom Cooper at
tom.cooper@oliverwyman.com
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