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Warren Buffett famously commented that the U.S. airline
industry had made zero profit in its first nine decades. Subse-
quently, between the millennium and the Great Financial
Crisis the airlines in total lost almost $60 billion. Yet no
major airline was liquidated or taken over in those nine
years. Financial support was repeatedly provided by GE, the
conglomerate supplier of leasing finance, engines, and
servicing. The article offers a historical perspective on the
factors behind this relationship between GE and airlines. It
outlines the benefits or costs to GE, airline shareholders, and
passengers; the relevance of the model for other industries;
and implications for different notions of efficiency.
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Business historians have repeatedly investigated the process of eco-
nomic natural selection in the business sector, focusing on the ques-

tion posed by Tom McGovern in an article title: “Why do successful
companies fail?”1 McGovern analyzes the decline of Dunlop and its
exit from the tire industry it had dominated. Similarly, Christopher
McDonald charts the decline of Western Union, a mighty company in
the 1950s that finally collapsed under the weight of its losses by the
1990s, with nothing remaining today except a money transfer service
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and a name.2 Joseph Amankwah-Amoah and Yaw Debrah explain the
decline of Air Afrique from its “glorious days” and its eventual exit
from the industry.3

In this article we explore a complementary question in economic
natural selection: Why do unsuccessful companies survive? We focus
on the airline industry, whereWarren Buffett, the famously expert inves-
tor, made a statement challenging the standard economic analysis: “The
worst sort of business is one that grows rapidly, requires significant
capital to engender the growth, and then earns little or no money.
Think airlines. Here a durable competitive advantage has proven
elusive ever since the days of the Wright Brothers. Indeed, if a farsighted
capitalist had been present at Kitty Hawk, he would have done his suc-
cessors a huge favor by shooting Orville down.”4 In an interview
Buffett said, “As of 1992 . . . the money that had been made since the
dawn of aviation by all of this country’s airline companies was zero.
Absolutely zero.”5

Such a long period without profit runs counter to the standard con-
clusions of the microeconomics and industrial organization literatures.
“Those who realize positive profits are the survivors; those who suffer
losses disappear,”wrote Armen Alchian in his classic paper on economic
natural selection.6 The industrial organization text by Frederic
M. Scherer and David Ross argues that “firms departing too far from
the [profit maximization] optimum, either deliberately or by mistake,
will disappear. If the process of economic selection continues long
enough, the only survivors will be the firms that did a tolerably good
job of profit maximization.”7

2 Christopher McDonald, “Western Union’s Failed Reinvention: The Role of Momentum in
Resisting Strategic Change, 1965–1993,” Business History Review 86, no. 3 (2012): 527–49.

3 Joseph Amankwah-Amoah and Yaw Debrah, “Air Afrique: The Demise of a Continental
Icon,” Business History 56, no. 4 (2014): 517–46.

4Warren Buffett, “Letter to Berkshire Hathaway Shareholders,” 2008.
5Warren Buffett and Carol Loomis, “Mr. Buffett on the Stock Market,” Fortune, 22 Nov.

1999, accessed 12 Sep. 2022, https://archive.fortune.com/magazines/fortune/fortune_arch-
ive/1999/11/22/269071/index.htm. AdamPilarski says this conclusion is not justifiedwith infla-
tion-adjusted operating profit. But he agrees that the picture after allowing for the cost of capital
is grim, quoting evidence from a McKinsey study that the industry “burned capital every year
except one [between 1981 and 2006].” Pilarski,Why Can’t We Make Money in Aviation? (Bur-
lington, VT, 2007), 26.

6 Armen Alchian, “Uncertainty, Evolution, and Economic Theory,” Journal of Political
Economy 58, no. 3 (1950): 211–21; Milton Friedman, “The Methodology of Positive Econom-
ics,” in Essays in Positive Economics (Chicago, 1953). Alchian emphasizes positive profits as
necessary to survival. Friedman set a much higher maximum profit condition for survival.
We adopt a less demanding condition, analyzing cases of sustained negative profits.

7 Frederic M. Scherer and David Ross, Industrial Market Structure and Economic Perfor-
mance (Boston, 1990), 48.
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How long is “long enough”? Buffett contends that the airline indus-
try failed to deliver profits in its first nine decades.8 In the period
between the millennium and the Great Financial Crisis, Buffett’s zero
profit then turned into a cumulative loss of nearly $60 billion. And
yet—remarkably, in light of the standard economic model—not a single
major airline was liquidated or taken over in the period 2000–2008.
This article attempts to provide explanations for this most puzzling
episode in an already counterintuitive long-term experience. It outlines
interactions between, on the one hand, the supreme corporate survivor
GE—the only continuous member of the Dow Jones Industrial Index
from 1886 to 2018, led for two decades by “the best manager of the twen-
tieth century,” JackWelch—and, on the other, the airline industry, which
witnessed many failures between deregulation in 1978 and the millen-
nium.9 Those interactions are related to the emergence in the 1990s of
a new model of financing airlines—through aircraft leasing—and GE’s
dominance of the aircraft leasing business.

This article is a multidisciplinary study of the 2000-to-2008 period
but is set in the historical context of the airline industry, the emergence
of airline leasing in the mid-1990s, and the strategy of GE. Some aspects
of the narrative are supported by statistical analyses that use data
stretching back to 1949. Thus, the article unusually blends case study
and statistical methods; this is also relevant given recent methodological
discussions about the need to encourage a plurality of research methods
and concerns about the dearth of detailed case studies published in
financial history.10 We begin by analyzing the aggregate losses

8Anthony Mayo, Nitin Nohria, and Mark Rennella, Entrepreneurs, Managers, and
Leaders: What the Airline Industry Can Teach Us about Leadership (New York, 2009).
The authors report a cumulative loss of £1.1 billion from 1938 to 2002.

9 James Stewart, “Did the Jack Welch Model Sow Seeds of G.E.’s Decline?,” New York
Times, 15 June 2017, accessed 12 Sep. 2022, https://www.nytimes.com/2017/06/15/busi-
ness/ge-jack-welch-immelt.html.

10Walter A. Friedman and Geoffrey Jones, “Business History: Time for Debate,” Business
History Review 85, no. 1 (Spring 2011): 1–8; Stephanie Decker, Matthias Kipping, and Daniel
Wadhwani, “New Business Histories! Plurality in Business History Research Methods,” Busi-
ness History 57, no. 1 (2015): 30–40. Concerns about the dearth of detailed case studies were
raised by Mary O’Sullivan, “Living with the US Financial System: The Experiences of General
Electric and Westinghouse Electric in the Last Century,” Business History Review 80, no. 4
(Winter 2006): 621–55. In terms of historiography, the paper is in the tradition of McGovern,
“Successful Companies”; McDonald, “Western Union’s Failed Reinvention”; and Arjan van
Rooij, “Sisyphus in Business: Success, Failure and the Different Types of Failure,” Business
History 57, no. 2 (2015): 203–23, as advocated by Patrick Fridenson, “Business Failure and
the Agenda of Business History,” Enterprise & Society 5, no. 4 (2004): 562–82. One strand
of this literature compares the strategies and performance of businesses in the same industry.
For example, McGovern contrasts Dunlop with its overseas peer group in the tire industry, and
Stadler compares European firms that sustained outstanding performance over decades with
other old, large, but less successful rivals in the same industry. Christian Stadler, “The Four
Principles of Enduring Success,” Harvard Business Review, July–Aug. 2007, 62–72.
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experienced by the sector from 2000 to 2008, drawing on business-level
and industry-level data to show that this period marked a significant
change for the worse. Yet none of the major airlines filed for Chapter 7
bankruptcy in those years. They survived with weaker finances than
would previously have spelled failure, and their weakness is not
readily explained by the main market-level variables on which econome-
tricians had previously relied to predict industry profits.

We next describe the role played in their survival by the “accommo-
dating” creditor, GE Commercial Aviation Services (GECAS), the finance
arm of GE, the conglomerate supplier of leasing finance, engines, and
servicing. GE repeatedly extended support to distressed operators
mainly through leasing finance. We explain the institutional characteris-
tics of the industry that combined with a special conjunction of circum-
stances to accord GE the extraordinary financial and market power it
enjoyed up to the 2008 financial crisis.

We explore the distribution of the gains and losses accruing respec-
tively to GE, the airlines, and passengers from this relationship, offering
a partial answer—at least for this period—to the question posed by Adam
Pilarski’s book title: “Why can’t we make money from aviation?”11

Upstream suppliers in the air transport industry supply chain were
making profits, but not the airlines. Meanwhile, passengers benefited
from the competition among surviving but ailing airlines: the long-run
trend decline in fares accelerated and choice of flights expanded.

The penultimate section offers a postscript and follows the experi-
ence of GE and of airlines after 2008. It describes a dramatic reversal

Instead, we compare adjacent links in a major supply chain, identifying the factors allowing
one firm to appropriate gains at the expense of its customers. We follow earlier studies that
explore the roles of both external developments (in our case, the 2008 financial crash) and
internal, strategic choices, including GE’s diversifying acquisitions and the airlines’ horizontal
mergers. Our study also has features of population studies—such as Leslie Hannah, “Marshall’s
‘Trees’ and the Global ‘Forest’: Were ‘Giant Redwoods’ Different?,” in Learning by Doing in
Markets, Firms, and Countries, eds. Naomi R. Lamoreaux, Daniel M. G. Raff, and Peter
Temin (Chicago, 1999), 253–94; and Geoff Meeks and Geoff Whittington, “Death on the
Stock Exchange: The Fate of the 1948 Population of Large UK Quoted Companies, 1948–
2018,” Business History (advance online publication, 6 June 2021), https:/doi.org/10.1080/
00076791.2021.1893696—that trace attrition of a group over time. It builds on theoretical
work in the literatures of industrial economics (e.g., Alchian, “Uncertainty”), law (e.g.,
Thomas Jackson, “Bankruptcy, Non-bankruptcy Entitlements, and the Creditors’ Bargain,”
Yale Law Journal 91, no. 5 (1982): 857–907), and finance (e.g., Andrei Shleifer and Robert
Vishny, “Liquidation Values and Debt Capacity: A Market Equilibrium Approach,” Journal
of Finance 47, no. 4 (1992): 1434–66). In terms of source data, it draws on the published
annual reports and accounts of GE and individual airlines, the sectoral data generated by Air-
lines for America, Bloomberg, and national accounts. Material is also drawn from studies in
business history of industries and corporations; past and present econometric studies of cor-
porate failure; legal and regulatory documents (especially from the European Commission);
and press articles.

11 Pilarski, Why Can’t We Make, 26.
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of fortunes that gives an extra perspective on the earlier episode. GE has
recently suffered a declining share price, resulting in its removal from
the Dow Jones Index for the first time since 1886, and has shrunk into
a smaller, focused business that saw three CEOs in two years and
whose own survival was in doubt. By contrast, until the COVID-19 pan-
demic grounded the airlines in 2020, the airlines have since enjoyed sus-
tained profitability.12 Finally, we discuss the generalizability of the
findings and trace implications of the analysis for allocative efficiency
and for the efficiency of bankruptcy resolution, of financial intermedia-
tion, and of the conglomerate business model.

This article adds to studies that have chronicled the history of U.S.
commercial aviation, from the inception of the first airline in 1913 to
the end of the twentieth century.13 The period from 1903 to 1938 was
characterized by bold entrepreneurship; competition from railroads
and ships; government airmail subsidies that spawned the first airlines
in the 1920s; and World War II, which intensified the need for air trans-
port.14 The 1930–38 period saw the airline industry lobbying for more
regulation, leading to a forty-year period of federal regulation, from
1938 to 1978.15 Following the 1973 oil crisis, the 1978–2001 period wit-
nessed deregulation, intense competition, and further saturation. Other
themes studied include U.S. international aviation policy and the role of
entrepreneurs, leaders, and managers who shaped the evolution of the
airline industry and were, in turn, influenced by it.16

The emergence of airline leasing in the 1990s was congruent with the
historical evolution of GE and the new strategic focus that Welch intro-
duced toward the latter part of the twentieth century. Indeed, much of
GE’s success in the 1990s and its problems since 2008 originate from
its overreliance on large financial services businesses.17 GE used to be
known as an industrial giant. Bernard Carlson describes the nine-
teenth-century history of GE and how Elihu Thomson helped convert

12 Leslie Josephs, “U.S. Airlines’ 2020 Losses Expected to Top $35 Billion as Pandemic Threat-
ens Another Difficult Year,” CNBC, 1 Jan. 2021, accessed 12 Sep. 2022, https://www.cnbc.com/
2021/01/01/us-airline-2-losses-expected-to-top-35-billion-in-dismal-2020-from-pandemic.html.

13William Leary andWilliam Trimble, eds., From Airships to Airbus: The History of Com-
mercial Aviation, vols. 1 and 2 (Washington, DC, 1995).

14On government subsidies, see David Lee, “Herbert Hoover and the Development of Com-
mercial Aviation, 1921–1926,” Business History Review 58, no. 1 (Spring 1984): 78–102.

15 Richard H. K. Vietor, “Contrived Competition: Airline Regulation and Deregulation,”
Business History Review 64, no. 1 (Spring 1990): 61–108.

16 Jenifer Van Vleck, Empire of the Air: Aviation and the American Ascendancy (Cam-
bridge, MA, 2013); Mayo, Nohria, and Renella, Entrepreneurs, Managers, and Leaders.
The online Appendix S1 draws on the business history literature to provide some background
on why profitability in the U.S. domestic airline sector was typically low.

17 Stewart, “JackWelchModel”; Drake Bennett, “HowGEWent fromAmerican Icon to Aston-
ishingMess,”BloombergBusinessWeek, 1 Feb. 2018, accessed 12 Sep. 2022, https://www.bloom-
berg.com/news/features/2018-02-01/how-ge-went-from-american-icon-to-astonishing-mess.
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electrical lights, generators, and motors from mere curiosities in 1875 to
commonplace products by 1900.18 It was GE that set the precedent for
industrial scientific laboratory research in the United States.19 It
entered the computer industry in the 1950s and also became one of
the largest and most successful chemical companies.20 However, under
the chairmanship of Welch, GE diversified into finance, transforming
GE into an even more profitable conglomerate, with Welch being
hailed as America’s best manager of the twentieth century.21

GE’s net income increased from $1.65 billion in 1981 to $12.7 billion
in 2000, but a progressively smaller share of that income came fromGE’s
traditional manufacturing businesses.22 Between 1980 and 1998 the
contribution of financial services to corporate earnings grew from 8
percent to about 40 percent.23

The Financial Performance of the U.S. Airline Industry, and Exit
from the Industry: 2000–2008

Table 1 and Figure 1 (Panel A) report two indicators of the financial
health of the U.S. airline industry: aggregate net income and airline
margin (profit/revenue). The highlighted area of the table, covering
the period from 2000 to 2008, depicts a pattern of deficits which
echoes that in studies of individual business failure, including Air
Afrique and Dunlop.24 Cumulative losses for 2000–2008 total nearly
$60 billion.

Of the airline carriers included in these aggregates and analyzed in
Table 2, none filed for Chapter 7 bankruptcy in the period 2000–2008
(leading to liquidation and exit).25 Nine entered Chapter 11, which

18Bernard Carlson, Innovation as a Social Process: Elihu Thomson and the Rise of
General Electric, 1870–1900 (New York, 1991).

19 George Wise, Willis R. Whitney, General Electric, and the Origins of U.S. Industrial
Research (New York, 1985).

20Anthony Gandy and Roy Edwards, “Navigating theM-Form,” Business History 56, no. 8
(2014): 1361–79; J. T. Coe,Unlikely Victory: HowGeneral Electric Succeeded in the Chemical
Industry (Hoboken, 2000).

21 Geoffrey Colvin, “The Ultimate Manager in a Time of Hidebound, Formulaic Thinking,”
Fortune Magazine, 22 Nov. 1999.

22 Bennett, “How GE Went”; Noel Tichy and Stratford Sherman, Control Your Destiny or
Someone Else Will: How Jack Welch Is Making General Electric the World’s Most Competi-
tive Corporation (London, 1995).

23 Thomas O’Boyle, At Any Cost: Jack Welch, General Electric and the Pursuit of Profit
(New York, 1998), 40.

24 Amankwah-Amoah andDebrah, “Air Afrique,” 530;McGovern, “Successful Companies,”
898.

25 Accountants and lawyers have different terms to describe financial distress. Accountants
refer to “cash flow insolvency” and “balance sheet insolvency.” The former means the entity
does not have sufficient liquid assets to pay its debts as they fall due. This might be because
income has failed to meet expenditure or that the financial markets normally used to fund
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Table 1
Profits for Major US Passenger Airlines and for GE activities in

the Aviation Industry (Current prices, $million).

Year Airline
Profit

GE’s Profit from
Airline Leasing

GE’s Profit on AviationEn-
gines/Supplies

2016 14224 6115
2015 24794 5507
2014 7746 1096 4973
2013 12183 896 4345
2012 131 1220 3747
2011 525 1150 3512
2010 2245 1195 3304
2009 −2821 1016 3923
2008 −24500 1140 3684
2007 6306 1155 3222
2006 16527 1108 2909
2005 −28647 764 2573
2004 −10046 520 2238
2003 −2088 506 1809
2002 −11762 439 2060
2001 −8008 475 2147
2000 2238 479 2000
1999 4686 190 2105
1998 4425 195 1769
1997 4779 221 1051
1996 2422 202 1225
1995 2001 176 1176
1994 −682 147 935
1993 163 159 798
1992 −4681 102 1274
1991 −2056 83 1390

Cumulative Airline Profits:
1991–2008 −48,923
2000–2008 −59,980
2009–2016 59,027

Sources: Airlines for America (A4A), “Annual Financial Results: U.S. Passenger Airlines,”
13 May 2022, accessed 12 Sep. 2022, http://airlines.org/dataset/annual-results-u-s-passenger-
airlines/; GE, “GE Annual Report,” accessed 12 Sep. 2022, https://www.ge.com/investor-rela-
tions/annual-report. Some of the data were hand-collected from annual reports and 10k filings.
The segmental profit data for GE are on somewhat different bases in different years and in
different segments. See Online Appendix S2 for details.

operations have frozen, as happened in the 2007–2008 financial crisis with Lehman Brothers
and GE. In neither of these cases was the business at the time “balance sheet insolvent,” where
assets have fallen short of liabilities; however, if no convincing avoiding action is taken, news of
cash flow insolvency can cause a business’s asset valuations to shrink, precipitating balance
sheet insolvency. See Amir Amel-Zadeh and Geoff Meeks, “Bank Failure, Mark to Market
and the Financial Crisis,” Abacus 49, no. 3 (2013): 308–39; and Geoff Meeks and J. Gay
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afforded court protection fromholders of claims, averting exit:USAirways
Group in 2002 and 2004; Delta, Northwest, Atlantic SE, and Comair in
2005; ATA in 2004 and 2008; Hawaiian Holdings in 2003; Allegiant in
2000; and United Airlines in 2002. Of these nine airlines, only five
count asmajor airlines based on theU.S.Department of Trade’s definition:
ATA, Delta, Northwest, US Airways, and United Airlines.

Figure 1. Airline margins and GE's Aviation margins (Panel A) and GECAS Profit/Leases
(Panel B). (Sources: A4A, “Annual Financial Results: U.S. Passenger Airlines,” 13 May 2022,
accessed 12 Sep. 2022, http://airlines.org/dataset/annual-results-u-s-passenger-airlines/; GE,
“GE Annual Report,” accessed 12 Sep. 2022, https://www.ge.com/investor-relations/annual-
report.)

Meeks, “Self-Fulfilling Prophecies of Failure: The Endogenous Balance Sheets of Distressed
Companies,” Abacus 45, no. 1 (2009): 22–43. Accounting insolvency can, but does not neces-
sarily, lead to one of the two legal procedures under the United States Bankruptcy Code.
Chapter 11 (reorganization) “ordinarily is used by commercial enterprises that desire to con-
tinue operating . . . and repay creditors concurrently through a court-approved plan of reorga-
nization.” It is sometimes a convenient tactical device for securing protection from creditors, a
breathing space in which to reorganize. Chapter 7 (liquidation), designed for more serious
cases, is “an orderly, court-supervised procedure by which a trustee collects the assets of the
debtor’s estate, reduces them to cash, and makes distributions to creditors.” A business
might “progress” to Chapter 7 if efforts under Chapter 11 fail.
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Table 2
Z-scores for US airlines, 1990–2008

Airline 2008 2007 2006 2005 2004 2003 2002 2001 2000 1999 1998 1997 1991 1990

UNITED CONTINENTAL
HOLDINGS

0.3 1.2 1.0 −2.2

DELTA AIR LINES INC 0.2 0.1 −5.9 −4.3 −2.4 −1.0 −1.2 −0.4 0.7 1.4 1.2 1.0 1.4 2.0
US AIRWAYS GROUP INC 0.9 2.1 2.6 29.6 1.0 1.0
ALASKA AIR GROUP INC 0.8 1.1 1.3 1.2 1.2 1.0 0.8 1.1 1.3 1.5 1.7 0.8 1.5 1.6
HAWAIIAN HOLDINGS INC 1.7 1.6 1.4 1.0 −70.3 −80.4 −3.0 −2.3
ALLEGIANT TRAVEL CO 5.2
REPUBLIC AIRWAYS
HOLDINGS IN

0.9 1.1 1.2 1.1 1.1

SOUTHWEST AIRLINES CO 1.6 1.5 2.4 2.3 2.6 3.0 3.1 2.8 3.1 3.0 3.2 2.8 1.6 1.9
JETBLUE AIRWAYS CORP 0.8 0.8 1.0 1.1 1.4 2.0 0.9 0.1 0.0
AMR CORP 0.4 0.9 0.8 0.5 0.4 0.4 −1.7 0.4 0.8 1.5 1.7 1.0 1.1 1.2
SKYWEST INC 1.8 2.0 2.0 1.5 2.5 2.3
PINNACLE AIRLINES CORP 0.9 1.7 5.8 5.0 6.8
GREAT LAKES AVIATION
LTD

1.6 1.5 1.0 −1.1 −1.2 −1.3

SAKER AVIATION SER-
VICES INC

0.6 4.0 3.5

TRANS WORLD AIRLINES 0.4 0.4 0.4 0.4 0.4 0.4
GULFSTREAM INTERNA-
TIONAL GRP

3.3 3.3

AIRTRAN 0.3 1.0 2.1 2.1 −1.6 −1.9 −3.4 −1.2 −2.0 −5.9
AMERICAN EAGLE −0.3 −0.4 −0.6 −0.8 −1.6 −1.7 0.1 0.9 1.7
ATA −24.1 −110.0 −38.7 −1.6 −2.2 −0.7 −0.9 0.8 1.2 −0.7

Continued.
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Table 2
Continued

Airline 2008 2007 2006 2005 2004 2003 2002 2001 2000 1999 1998 1997 1991 1990

AMERICA WEST −2.2 −1.3 −1.2 0.2 −1.1 −0.9 1.8 2.8 1.7 0.9
ATLANTIC SE −0.5 −1.7 1.5 1.7 0.3 7.9 7.4 5.5 4.2
COMAIR −1.4 0.1 −4.6 1.9 2.9
CONTINENTAL −0.4 −0.5 −0.7 0.1 −0.7 −0.3 0.8 0.7 1.0 0.4
EXPRESS JET 3.2 1.9 1.5
NORTHWEST −1.9 −1.1 −0.3 0.5 −0.5 0.3 0.6 0.5 −0.2 1.4
UNITED 5.4 −13.3 −4.0 −3.3 −2.5 −1.6 0.1 0.4 −0.2 −0.1 1.2 1.8
Median “Z” Score 0.9 1.5 1.0 0.4 −0.3 0.4 −0.9 −0.3 0.7 1.2 1.5 0.9 1.2 1.6

Source: The data are from Chung and Szenberg, “The Effects of Deregulation on the US Airline Industry” for 1990–1991, Gritta, Adrangi, Adams, and
Tatyanina, “An Update on Airline Financial Condition and Insolvency Prospects” for 1997–2006, and Bloomberg for 2007–2008, and cover regional to major
airlines. The Z-scores (rounded to one decimal place) were estimated at the end of each year. See Online appendix S3.
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At first sight it is surprising that there were not widespread closures
in this period, when cumulative losses were nearly $60 billion. Table 2
pursues this question. Using Altman Z-scores, we ask whether it would
be expected that more of the airlines would have failed in these more
recent years, if the relationship between performance and failure
observed in earlier years had continued. Altman Z-scores have been
shown to have significant power in predicting bankruptcy and are
widely adopted by lenders and rating agencies to assess the survival
prospects of current or prospective borrowers.26 The Z-scores in
Table 2 are drawn from a succession of studies by Chung-Cheng
Chung and Michael Szenberg, Richard Gritta et al., and Bloomberg.27

Chung and Szenberg’s study sets a score of 1.81 as the critical level
below which they classify airlines as likely failures. Gritta et al. estimate
a score of 1.1 or less as indicating a high degree of financial distress and
heightened immediate risk of failure, while “negative numbers indicate
severe financial distress.”28 On this basis, in the six years leading up to
the financial crisis, the median for Gritta et al.’s sample was consistently
below 1: hardly any of the airlines classified as majors under the DOT
classification (> $1 billion revenues) regularly achieved Z-scores above
the critical bankruptcy risk level of 1.1. Most actually reported some
negative Z-scores (indicating severe financial distress). The poor finan-
cial performance of the airline sector in aggregate was, therefore,
reflected in the financial statements of the great majority of individual
members of the sector. Composite measures of the financial health of
these individual airlines suggest that in earlier years their performance
and financial position might have resulted in failure, yet none of the
majors failed between 2000 and 2008. Airlines were surviving with neg-
ative retained income and worse financial metrics than would previously
have spelled bankruptcy; the evidence is consistent with there having
been a significant change in the financial markets on which they relied
for funding.

The evidence in Tables 1 and 2 might conceivably be consistent with
efficient economic natural selection if the adverse finances of the airlines

26Edward Altman, “Financial Ratios, Discriminant Analysis and the Prediction of Corpo-
rate Bankruptcy,” Journal of Finance 23, no. 4 (1968): 589–610; A. W. Goudie and
Geoff Meeks, “The Exchange Rate and Company Failure in a Macro-Micro Model of the UK
Company Sector,” Economic Journal 101, no. 406 (1991): 444–57.

27 Chung-Cheng Chung and Michael Szenberg, “The Effects of Deregulation on the US
Airline Industry,” Journal of Applied Business Research 12, no. 3 (1996): 133–40; Richard
Gritta, Bahram Adrangi, Brian Adams, and Nina Tatyanina, “An Update on Airline Financial
Condition and Insolvency Prospects Using the Altman ‘Z’ Score Model,” Journal of the Trans-
portation Research Forum 47, no. 2 (2008): 133–38.

28Gritta et al., “Update,” 135.
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were temporary fluctuations that were expected to soon reverse. Then it
might be in the debtors’ long-term interest to stay in business, if the losses
would be recouped when normal conditions returned. Such consider-
ations are central to some business models in highly cyclical industries.
At first sight this possibility looks remote, since the losses accumulated
in this periodwere so great.Moreover, the industry’s chronic past failures
tomake profit would not have fostered expectations that the losses in this
adverse episode would readily be recouped. Nevertheless, it might have
been that the years following the millennium suffered unusually damag-
ing levels for the short-run influences on profitability and that, given past
relationships (up to 2000) between profits andmacroeconomic drivers of
profit, reported profits were as expected for the economic conditions of
the 2000-to-2008 period. In that case, profits would have been
“normal” given the economic circumstances; no other explanation
might be needed. And continuing in business, though unprofitable in
the short term,might still have been in the interests of airlines’ sharehold-
ers. We investigated the possibility that the exceptionally poor airline
financial performance in 2000–2008 was the result simply of transitory
and predictable adverse movements that might be expected to reverse.
The details of this exercise are provided in the Online Appendix S4. We
used standard models of airline profits with historical data, including
key drivers of airline profitability, such as GDP and oil prices. We then
forecasted profits for our period using the actual values of exogenous var-
iables. The forecasted profits, using an autoregressive distributed lag
model, mostly exceeded realized profits by a large margin, suggesting
that the period from 2000 to 2008 saw a much weaker financial perfor-
mance for the industry than would have been expected based on the pre-
vious relationship between airline profitability and its drivers. Moreover,
over the period 2000–2008 the Airline Index underperformed both the
S&P 500 and five other relevant sector indices (Figure 2).

The Role of GE in Supporting Distressed Airlines

GE interventions. We earlier posed the question: How did airlines
survive when their financial health would in earlier years have spelled
death? In practice, there are numerous examples of GE/GECAS deploy-
ing its power as a principal creditor to rescue distressed airline custom-
ers.29 The interventions would commonly reinforce GE’s market power
in the process.

29 The average profit margin for Delta, US Airways, United Airlines, and Continental—four
major airlines heavily dependent onGE financing—was worse than that for the overall industry
in almost every year from 2000 to 2008 (see Online Appendix S5). The share prices of all four
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For example, a European Commission (EC) decision quotes Jack
Welch, then CEO of GE: “Continental Airlines was struggling in bank-
ruptcy in 1993. Loans from GE Capital helped put Continental back in
the air. Next came a big order from Continental for new planes—most
with GE engines.” The EC decision continues: “when Continental had a
choice of engines available, the airline chose GE engines every time.”30

The Economist gives many further examples of GE’s interventions to
help airlines stave off liquidation: emergency loans to United Airlines
and Delta; deferral of payments and taking back planes from Indepen-
dence Air and US Airways; and 225 aircraft placed with three other
“ailing carriers.”31

Still more explicit is an extract of a motion filed by US Airways in a
bankruptcy court of Eastern Virginia requesting permission to enter into
a global settlement with GE:

GECC (General Electric Capital Corporation) is the single largest air-
craft creditor of the debtors. Together with Engine Services and other
affiliates, GECC directly financed or leased 150 Debtors’ aircraft prior
to the petition date. In addition, GE Engine Services is a critical
vendor for the Debtors, maintaining the engines for virtually all of
theDebtors’ aircraft. GECC is also one of the few financial institutions

Figure 2. Market-adjusted returns for the Airline Index vis-a-vis five other sectors. (Source:
Bloomberg.com.)

companies underperformed the S&P 500, and existing shareholders lost their money in three
of them.

30Commission Decision of 7March 2001 declaring a concentration to be incompatible with
the common market and the EEA Agreement (Case No. COMP/M.2220 – General Electric/
Honeywell),Official Journal L48, 34–35, accessed 12 Sep. 2022, https://ec.europa.eu/compe-
tition/mergers/cases/decisions/m2220_en.pdf.

31 “Flying on Empty,” Economist, 19 May 2005, accessed 12 Sep. 2022, https://www.econ-
omist.com/business/2005/05/19/flying-on-empty.
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currently having the ability and the willingness to provide substantial
funding to lease or acquire regional jets, which continue to be a crit-
ical part of the Debtors’ business plan upon emergence.

In view of these factors, the Debtors believe that it is in the best
interest of their estates and all parties to enter into the Global Settle-
ment to resolve all issues with GECC and its affiliates, and acknowl-
edge the critical role that GECC will play in the Debtors’ recovery
plan. The resolution reached with GECC reflects its unique relation-
ship with the Debtors and its willingness to provide critical regional
jet leases as the Debtors restructure their operations, both during
the pendency of these cases and after emergence from bankruptcy.32

GE could therefore avoid the inefficiencies associated with Chapter 11
when creditors were widely dispersed.

The scale of GE’s activity in financing the airline industry. The air-
craft leasing industry scarcely existed until the mid-1980s but then grew
rapidly, until in 1997 about 46 percent of the entire world airline fleet
was leased.33 In the United States, GECAS became the dominant lessor
in terms of the number of aircraft owned. Its fleet increased from 500
in 1993 to 850 in 2001 and 1800 by 2009.34 Figure 3 charts the value
(at cost) of the leased fleet, which rose from $3 billion in 1992 to $40
billion in 2008. Nearly all aircraft owned by GECAS are powered by
engines from GE Aviation, another subsidiary of GE. In addition to its
own aircraft fleet, GECAS managed approximately 300 aircraft for
others and had more than 230 airline customers.

By 2005, GE had over $33 billion in loans and leases to airlines.35 In
addition to being the leading lessor in the U.S. aircraft financing market,
GE also held a dominant position in the market for large aircraft engines
with a market share of approximately 65 percent of sales of total aircraft
engines.36 Götz Drauz reports that GECAS was the largest purchaser of
new aircraft, ahead of any individual airline carrier or other leasing
company.37 It also had the largest single fleet of aircraft in service, as
well as the largest share of aircraft on order and options.

32American Association of Airport Executives, accessed 15 Dec. 2018, http://www.aaae.
org/_pdf/_regpdf/usairmotion.pdf, site discontinued.

33 “Flying on Empty.”
34General Electric, Annual Reports, accessed 12 Sep. 2022, https://www.ge.com/investor-

relations/annual-report.
35 Stephen Taub, “GE Props Up Wobbly customers,” CFO Finance, 1 Apr. 2005.
36 Jeremy Grant and Damien J. Neven, “The Attempted Merger between General Electric

and Honeywell: A Case Study of Transatlantic Conflict,” Journal of Competition Law and Eco-
nomics 1, no. 3 (2005): 595–633.

37Götz Drauz, “AView from Inside theMerger Task Force: Comments on ‘Reforming Euro-
pean Merger Review: Targeting Problem Areas in Policy Outcomes,’” Journal of Industry,
Competition and Trade 2, no. 4 (2002): 391–99.
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The origins of GE’s dominance. GECAS enjoyed a benign institu-
tional environment in which to build this position: tax provisions, finan-
cial management conventions, accounting rules, and lender protection
arrangements.

Airlines wishing to take advantage of accelerated depreciation for
tax purposes (which can reduce the lifetime post-tax cost of investments)
have faced two obstacles. The first was the Alternative Minimum Tax,
which limited the benefits of accelerated depreciation for capital-inten-
sive industries. The second is that airlines often had no taxable profits
with which to benefit from tax relief. This has created opportunities for
profitable industry outsiders, such as financial institutions specialized
in leasing, to take advantage of these tax benefits. For example, many
of the GECAS leases to American carriers were leveraged leases, which
allowed GE to defer its own tax bills by writing off the cost of the plane
against tax over seven years. Taken together with the tax deductibility
of interest on the money borrowed by GE to finance the plane, the
result is a significant reduction of the lessor’s tax payments in the early
years of the lease.38

In addition, Drake Bennett reports that GE borrowed in the United
States to finance businesses in low-tax countries and offset the interest
against GE’s onshore profits, avoiding higher U.S. tax rates.39 GE’s
annual report for 2011 spells out this strategy: “Our consolidated
income tax rate is lower than the US statutory rate primarily because

Figure 3. GECAS Leases, 1992–2017. (Source: GE, “GE Annual Report,” accessed 12 Sep.
2022, https://www.ge.com/investor-relations/annual-report.)

38 Firms not even distantly related to the aviation industry, likeWalt Disney andWhirlpool,
became involved in the scheme to defer tax. “Flying on Empty.”

39 Bennett, “How GE Went.”
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of benefits from lower-rated global operations, including the use of
global funding structures . . . non US income is subject to local country
tax rates that are significantly below the 35% US statutory rate.”40

In principle it might be expected that, taxation aside, leasing would
bring no advantages, each one dollar of leasing just replacing one dollar
of debt capacity.41 However, in practice, there were further benefits.
First, operational leases have been the only source of finance that
offered 100 percent funding, in contrast with conventional debt, where
capital markets in general expected 15 percent to 25 percent equity par-
ticipation in debt contracts. In these circumstances the “sale and lease
back” procedure became popular, because it economized on cash com-
pared with a conventional debt contract.42 Business Today explains
how these benefits might be further augmented: “Airlines sell the aircraft
to a leasing company, such as . . . GECAS, at a profit of $1 to $5 million
and book this as ‘other income’ on their books. The leasing company
then leases the plane back on a long-term lease for 5–10 years. The
airline, thus, transfers capital expenditure into operational expendi-
ture.”43 The short-term gains to the airline’s accounts might therefore
include earlier income recognition and cash flow brought forward, as
well as the appearance of more favorable leverage. In practice, operating
lease obligations have typically been off–balance sheet and may circum-
vent loan covenants.44

Efraim Benmelech and Nittai Bergman explore the benefits of cred-
itor protection and conclude that higher levels of protection enhance
firms’ ability to make large and technologically advanced investments,
promoting productivity.45 In relation to lender protection, aircraft
lessors have enjoyed a privileged position. Section 1110 of Chapter 11
allows lessors to repossess aircraft within sixty days of the debtor’s
filing of its Chapter 11 petition: “§1110 not only strips the court of any
power to prevent the repossession of aircraft equipment, but also

40GE, GE Works: 2011 Annual Report (Fairfield, CT, 2012), 37. In addition, the accounts
we retrieved from the Companies Registration Office (Ireland) for GECAS Ltd. list seventy-six
aircraft leasing subsidiaries incorporated there (where the corporate tax rate at the time of
writing is just 12.5 percent). See Online Appendix S6.

41 Robert Bowman, “The Debt Equivalence of Leases: An Empirical Investigation,”
Accounting Review 55, no. 2 (1980): 237–53.

42 Sale and lease back announcements of these extraordinarily highly geared aircraft trans-
actions were associated with positive abnormal returns to the lessees. Myron Slovin, Marie
Sushka, and John Polonchek, “Corporate Sale-and-Leasebacks and Shareholder Wealth,”
Journal of Finance 45, no. 1 (1990): 289–99.

43Kushan Mitra, “Mayday!,” Business Today, 29 June 2008, accessed 12 Sep. 2022,
https://www.businesstoday.in/magazine/features/story/mayday-128926-2008-06-11.

44David Citron and Richard Taffler, “The Audit Report under Going Concern Uncertain-
ties: An Empirical Analysis,” Accounting and Business Research 22, no. 3 (1992): 337–45.

45 Efraim Benmelech and Nittai Bergman, “Vintage Capital and Creditor Protection,”
Journal of Financial Economics 99, no. 2 (2011): 308–32.
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facilitates the financier’s repossession of that equipment by eliminating
the requirement that the financier move to lift the automatic stay and
subordinating the debtor’s right to use, sell, or lease the equipment to
the financier’s right to possession.”46 This special provision to give prior-
ity among creditors to aircraft lessors reduces lenders’ risk and further
reinforces the incentives to finance aircraft through leasing.47

The competitive advantage enjoyed by GE in securing finance.GE’s
dominant position among aircraft lessors has been attributed partly to
the conglomerate’s access to capital (before the financial crisis) on
unusually favorable terms. Geoffrey Colvin and Katie Benner reported
estimates that GE’s cost of capital was lower than that of leading banks
including Morgan Stanley and Citigroup, lower even than Berkshire
Hathaway.48 Its triple A credit rating (enjoyed by only six corporations
altogether) likely was at least partly to have been sustained by two char-
acteristics: its size and its linking of complementary business segments.
Its market value (around $485 billion in June 2001) was about a
hundred times larger than that of its main (undiversified) rival engine
manufacturer in Europe (Rolls Royce).49 Then, as a diversified business,
it gained from the combination of the tangible assets and reliable earn-
ings of its industrial divisions with the high margins of its finance divi-
sion, GE Capital. In addition, as part of the GE conglomerate, GE
Capital was subject to less scrutiny by financial regulators than other
large financial institutions.50

The market power accumulated by GE. From 1996, GECAS oper-
ated a “GE only” tying policy when negotiating leases: finance was con-
ditional on the client buying GE equipment. As a consequence, the EC
reported in 2001, 99 percent of the large commercial aircraft ordered

46American Bar Association, Reorganizing Failing Businesses, vols. 1 and 2 (Chicago,
2003).

47 The historical origins of §1110 date back to the nineteenth century railroad industry. In
1957, Congress extended similar cover to aircraft and aircraft equipment financing. See Online
Appendix S7.

48Geoffrey Colvin and Katie Benner, “GE under Siege,” CNN Money, no. 1: America’s
Money Crisis Special Report, 15 Oct. 2008.

49 Commission Decision of 7 March 2001 (Case No. COMP/M.2220), 52.
50 Commission Decision of 7 March 2001, 39. Mary O’Sullivan reports that since the mid-

1980s, the nonfinancial component of GE “became increasingly independent of the financial
system as it used its internal funds to fund the repurchase of vast quantities of its own stock
and to pay down its outstanding debt,” such that by the last decade of the twentieth century,
the nonfinancial segments of GE’s “total debt amounted to only 1.8% of its total assets.”O’Sul-
livan was focusing in these remarks on the nonfinancial activities of GE. She excluded the
balance sheet of the financial business. O’Sullivan, “US Financial System,” 629. Meanwhile,
GE Capital Services (GECS) had taken advantage of the conglomerate’s exceptionally strong
credit rating to secure by 2000 borrowings exceeding $200 billion. See GE, GE Annual
Report, 2000 (Fairfield, CT, 2001), 67. The consolidated accounts for GE, including the non-
financial and GECS segments, report total borrowings as 46 percent of total assets (p. 36).
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by GECASwere GE powered; GE had no suitable engines for the rest. The
EC decision concluded that “through GECAS’s bias in favour of GE
engines and its influence over airlines, GE has been able to increase
GE’s market share of engines.”51 The benefits to GE revenue persist
beyond the initial engine purchase since the costs of maintenance and
spare parts over the lifetime of an engine average around 200 percent
of its initial cost.52

Thanks to its dominance of lease finance for aircraft, GE, via GECAS,
owned or managed the largest fleet of aircraft in the United States and
was the leading purchaser of aircraft for lease to its airline customers.
This has meant GECAS could secure exclusivity or priority when offering
a manufacturer a greater launch order or more substantial boost order
for its aircraft. And as the economics of airplane manufacture are so sen-
sitive to volume (because of the high level of fixed costs), a GECAS order
could significantly increase the profits from an airframe program - and
GE could insist that the aircraft were GE powered.53 The European
Commission maintained also that GE’s favored position in the capital
markets relative to competitors enabled it to deploy funding to airframe
manufacturers in the form of platform program development assistance.
In return, GE obtained engine exclusivity on those airframes that it
financially assisted. This mechanism would therefore enhance market
share and profit margins on engine sales.

GE’s ability to bring aboutmore efficient restructuring of the indus-
try, relative to costly bankruptcy. While the industrial organization lit-
erature identifies losses in allocative efficiency arising from such lessor
concentration, the governance and legal literatures suggest areas in
which this concentration of power linked to leasing may reduce agency
and bankruptcy costs. One strand of the governance literature argues
in favor of increasing firms’ reliance on debt finance (such as leasing)
to reduce agency costs: underperforming manager-agents are then at
risk of being more quickly forced into insolvency and bankruptcy, and
out of their jobs, if they generate insufficient profit to meet interest/
lease payments.54

But analysis of actual bankruptcy procedures suggests that in the
absence of creditor concentration, the resulting process risks premature
foreclosure and liquidation. Individual dispersed creditors, fearing pre-
emptive action by other creditors, might face a prisoner’s dilemma and,

51 Commission Decision of 7 March 2001 (Case No. COMP/M.2220), 38.
52 Commission Decision of 7 March 2001, 33.
53 Commission Decision of 7 March 2001, 108.
54Michael Jensen, “Agency Costs of Free Cash Flow, Corporate Finance and Takeovers,”

American Economic Review 76, no. 2 (1986): 323–29.
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in a creditors’ race, opt for a Pareto-inferior uncoordinated response.55

Premature liquidation may then depress asset values and hence share-
holder-principals’ equity.56 The Chapter 11 code aimed to give debtors
temporary protection: Douglas Baird, Arturo Bris, and Ning Zhu trace
its origins to efforts to save financially distressed railroads, where indi-
vidual creditors could have liquidated particular sections of the track,
thereby wrecking the system.57

However, where creditors are dispersed and inexperienced, evi-
dence suggests that the Chapter 11 procedure can delay inevitable liqui-
dation, in the meantime causing assets unnecessarily to erode.58 Eastern
Airlines, one of the three biggest U.S. airlines in the mid-1980s, filed for
Chapter 11 protection in 1989. The court neglected the dispersed credi-
tors’ interests and extended the management’s exclusive right to file a
reorganization plan; a resolution was delayed for twenty months, until
the business finally closed in 1991 under Chapter 7. In the end, it is esti-
mated that $1.3 billion of stakeholder funds were consumed by losses
under Chapter 11 protection.59 Unsecured creditors received just 11.2
percent of their claims, equity holders nothing.

Such outcomes arising from dispersed ownership are made more
likely by “free-rider” problems in the Chapter 11 bankruptcy process:
an individual creditor entitled to only a minor proportion of the total
claim may not invest in costly search, monitoring, legal, or bargaining
activities if most of the benefit accrues to passive fellow creditors.60

In the specific context of the airline industry, the concentration of
creditor power in the hands of a dominant lessor can bring particular
efficiencies when a debtor airline is financially distressed. Benmelech
and Bergman emphasize the benefits of redeployability of collateral
such as aircraft; they find for the airline industry that debt that is
secured by more redeployable capital is associated with lower credit
spreads, higher credit ratings, and higher loan-to-value ratios.61 Their

55 Jackson, “Bankruptcy.”
56 Todd Pulvino, “Effects of Bankruptcy Court Protection on Asset Sales,” Journal of Finan-

cial Economics 52, no. 2 (1999): 151–86.
57Douglas Baird, Arturo Bris, and Ning Zhu, “The Dynamics of Large and Small Chapter 11

Cases: An Empirical Study” (Yale ICF Working Paper no. 05-29, 2007), 5–29.
58Michelle J. White, “The Corporate Bankruptcy Decision,” Journal of Economic Perspec-

tives 3, no. 2 (1989): 129–51; Laurence Weiss and Karen Wruck, “Information Problems, Con-
flicts of Interest, and Asset Stripping: Chapter 11’s Failure in the Case of Eastern Airlines,”
Journal of Financial Economics 48, no. 1 (1998): 55–97.

59Weiss and Wruck, “Information Problems,” 65.
60 Frank Easterbrook and Daniel Fischel, The Economic Structure of Corporate Law

(Cambridge, MA, 1991); Robert Gertner and David Scharfstein, “A Theory of Workouts and
the Effects of Reorganization Law,” Journal of Finance 46, no. 4 (1991): 1189–1222.

61 Efraim Benmelech and Nittai Bergman, “Collateral Pricing,” Journal of Financial Eco-
nomics 91, no. 3 (2009): 339–60.
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global dominance of the primary and secondary markets for aircraft
enabled GE to take away aircraft from troubled carriers in the United
States and redeploy them with more profitable carriers elsewhere.62

This is particularly important in the airline industry because it is espe-
cially vulnerable to economy-wide or industry-wide shocks, leading
both airline profits and aircraft values to decline.63 The prices of assets
in liquidation might fall below value in best use because some or all of
the industry buyers also have trouble raising funds. Thus, as Andrei
Shleifer and Robert Vishny conclude, “the institution of airline leasing
seems to be designed partly to avoid fire sales of assets: airlines can
stop their leasing contracts when they lose money rather than dump air-
planes on the market which has no debt capacity.”64 Leasing allows car-
riers to transfer some of the aircraft ownership risk to specialist
operating lessors who might be better suited to assuming this risk
through their deep knowledge of secondarymarkets and their economies
of scale.65 The analysis by Benmelech and Bergman implies that, in the
absence of such intermediation, bankrupt airlines are likely to inflict
negative externalities on non-bankrupt members of the industry, reduc-
ing the collateral value of their aircraft and thereby raising the cost of
debt finance. GE’s activities might therefore have resulted in industry-
wide benefits not confined to the bankrupt airline.66

Consequences of GE’s Dominance in Successive Links of the Air
Transport Supply Chain

The shaded area of Table 1 compares for the years from the millen-
nium to the financial crash the profits earned at two stages in the chain of
supply of airline transport: the airlines themselves and upstream suppli-
ers— the segments of GE supplying, respectively, finance, chiefly through
leasing (GECAS), and engines and associated services (Aviation).67 The

62Caroline Daniel, “Lesson of a Downturn: It Helps to Have Rich Friends,” Financial
Times, 13 June 2005.

63 Shleifer and Vishny, “Liquidation Values.”
64 Shleifer and Vishny, “Liquidation Values,” 1355.
65 Alessandro Gavazza, “Leasing and Secondary Markets: Theory and Evidence from Com-

mercial Aircraft,” Journal of Political Economy 119, no. 2 (2011): 325–77.
66 Efraim Benmelech and Nittai Bergman, “Bankruptcy and the Collateral Channel,”

Journal of Finance 66, no. 2 (2011): 337–78. All the surviving majors, except two, were sup-
ported by GE (i.e., Continental, Delta, United, and US Airways). The other two majors were
American Airlines (supported by Boeing) and Southwest (which is not comparable, as it has
made profits for decades and operated a very different business model).

67 In the case of a financial business, such as GECAS, a corresponding margin ratio cannot
be calculated. For purposes just of standardizing profit for inflation and changes of scale, we
have included for GECAS the ratio of profit to the contract value of leases. But this is not com-
parable with the margins for airlines or GE Aviation.
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respective margins are graphed in Figure 1. There are definitional and
coverage differences between the GE segments and the years, which
means the data do not support very precise comparisons.68 Nevertheless,
certain strong patterns emerge that are highly unlikely to be the result
just of definitional differences. Profit levels of the two GE divisions (or
the segments to which they belong) andmargins for Aviation are strongly
positive throughout and show a relatively stable path with sustained
growth in the years leading up to the financial crisis of 2007–2008.
The aggregate net income of the airlines (and their margins), on the
other hand, oscillate wildly; in most of those years income is negative,
in several years massively so, and it cumulates to a substantial loss
over the period from 2000 to 2008.

The juxtaposition of this remarkably stable growth of GE’s profit
from air industry operations alongside the volatility and the cumulative
losses of the airlines in aggregate suggests a partial answer to the ques-
tion, “Why can’t we make money in aviation?” Some parts of the supply
chain were indeed making money from air travel. GE’s businesses sup-
plying airlines enjoyed substantial profit while many of its customers
suffered financial distress.

Figure 4 provides evidence on the experience of the final consumer
in this supply chain—the fares paid by the airline passengers and the
choice of flights available. The fares are the average “all in” figures, in
2017 dollars. The choice of flights is represented by the number of depar-
tures available to them. Between 2000 and the crash, the average fare fell
sharply. Meanwhile, consumer choice—reflected in the number of depar-
tures—expanded significantly. These patterns are consistent with vigor-
ous competition among the distressed airlines, whose survival while
making losses was underpinned by their profitable supplier, GE. We
return to the question of market structure at different points in the
supply chain for air transport, and implications for allocative efficiency,
after reviewing the major shifts in the market power of airlines as well as
of GE after 2008.

GE and the Airline Industry after 2008

GE. The “Great Financial Crisis” (GFC) culminating in October 2008
undermined a central pillar of GE’s business model vis-à-vis the airlines:
its privileged access to finance on the most favorable terms. Like the
landmark casualties of the GFC—Lehman Brothers and Northern

68 See Online Appendix S2. We tried to achieve more consistent figures by, for example,
analyzing the annual reports of GECAS, the leasing subsidiary, filed with the Companies
Office in Ireland, but these could not be mapped onto the data in the consolidated report,
perhaps because of the large number of related subsidiaries in Ireland.
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Rock—GE relied heavily on short-term debt to fund its activities. In
October 2008 the commercial paper market froze, resulting in cash
flow insolvency for GE Capital.69 Its cost of capital rose sharply. The
price of credit default swaps—lenders’ insurance—on its bonds had
risen to levels appropriate for junk bond status rather than triple A.70

And the price of GE’s stock plummeted; to avert collapse, it resorted to
an emergency stock sale: $15 billion of common stock at about $22,
and $3 billion to Warren Buffett’s Berkshire Hathaway (by comparison,
in the previous year GE had been buying its own stock at prices exceeding
$30). Bennett explains that GE only avoided failure because of $139
billion in loan guarantees from the federal government.71 This was a
role reversal for GE, from rescuer of distressed companies to distressed
supplicant for emergency funding. The share price performance of GE
speaks for itself (Figure 5).

As explained above, under Welch, GE Capital had developed a port-
folio of financial businesses apart from aircraft leasing and consequently
benefited from a period when the financial sector grew faster than the
overall U.S. economy. Welch’s successor as CEO, Jeffrey Immelt,

Figure 4. Passenger enplanements, flight departures, and passenger fares. (Source: A4A,
“Data & Statistics,” accessed 12 Sep. 2022, http://airlines.org.)

69 Bennett, “How GE Went.”
70 Colvin and Benner, “GE under Siege.”
71 Bennett, “How GE Went.”
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continued with this expansion into finance, adding credit card compa-
nies, subprime lenders, and commercial real estate.72 Earnings from
capital finance rose from 28 percent of GE’s total of approximately $6
billion in 1993 to 55 percent of its total earnings of about $22 billion
in 2007.73

But in the wake of the GFC, Immelt disposed of much of GE Capital
and tried to shed the Wall Street perception that GE was “more akin to a
major bank than a major manufacturer.”74 However, when GE sold off
most of its financial businesses it retained a stake in GECAS, the
airline leasing business, but not in the other main leasing activities
unconnected to their manufacturing.75 And it is clear from Table 1 that

Figure 5. GE’s market capitalization vs. Dow Jones Industrial Average.
Note: Data as of Jan. 23, 2019. (Source: Bloomberg data and reporting.)

72 Bennett, “How GE Went.”
73GE, Annual Reports, Summary of Operating Segments, 1997, 2008.
74Dominic Rushe, “General Electric Rids Itself of Financial Unit in $26.5bn Deal as It

Hones Focus,” Guardian, 10 Apr. 2015, accessed 12 Sep. 2022, https://www.theguardian.
com/business/2015/apr/10/general-electric-sell-financial-unit-26-billion-deal; Thomas Gryta
and Ted Mann, Lights Out: Pride, Delusion and the Fall of General Electric (Boston, 2020),
160.

75GE, “GE Announces Combination of GECAS and AerCap,” press release, 10 Mar. 2021,
accessed 12 Sep. 2022, https://www.ge.com/news/press-releases/ge-announces-combina-
tion-of-gecas-and-aercap. Finally, in 2021, it sold a majority stake in GECAS for $30 billion
in cash, to pay off some of the group’s debt.
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GECAS continued to be profitable after 2008, although the growth rates
in the lease portfolio, or of profits, seen over the period 2000–2008 were
no longer evident in 2009–2017 (separate profits data have not been
published for the latest years).

The loss of competitive advantage in finance inevitably weakened
GE’s relative position in the leasing market, the major source of
funding for aircraft purchase, and, as Figure 3 shows, the GECAS lease
portfolio did not continue to grow from around 2011. Other things
equal, this will have moderated its monopsonistic power vis-à-vis air-
craft manufacturers, and it will have diminished the force of the “buy
GE” policy. Nevertheless, GE still enjoyed the benefits of entry barriers
as a result of its intellectual property in engine design and manufacture,
as well as a long-lasting protectedmarket for spares for the engines it had
already sold. GE’s other disparate financial businesses can be accorded a
major role not only in the conglomerate’s rapid profits growth around the
millennium but also with its profits setback after the crash (GE Capital
actually posted a large loss in 2017, connected to its insurance activi-
ties).76 But GECAS continued to be profitable, and it was much more
closely aligned to GE’s renewed focus on core industrial activities.
GECAS enjoyed a symbiotic relationship with a coremanufacturing com-
ponent of GE: Aviation has been GE’s most profitable division recently—
in 2017 it contributed $6.6 billion of GE’s $14.7 billion total profit from
its industrial segments.

The airline industry. GE’s time of maximum financial weakness in
2008 coincided with acute financial difficulties for much of the airline
industry. The losses of two airlines—Delta (which in 2005 had staved
off liquidation thanks to a rescue package from GE) and Northwest—
summed to $10.5 billion in the first quarter of 2008.77 Their response
represents a return to the more traditional pattern preceding GE’s dom-
inance: a merger, to form the world’s largest airline, with 20 percent of
the domestic market.78

Then, in 2010, following combined losses in the preceding two years
of some $6 billion, United merged with Continental, giving the merged
entity 21 percent of the domestic market.79 Part of the rationale was to
cut out spare capacity, eliminating flights where the two airlines had

76GE, 2017 Annual Report (Boston, MA, 2018), 26.
77 Agence France-Presse, “Delta, Northwest Slash Their Value ahead of Merger,” 23 Apr.

2008, accessed 12 Sep. 2022, https://web.archive.org/web/20121008090809/http://afp.google.
com/article/ALeqM5hr7 PKzgCkBFNGCIhq3DlkKtaVvVg.

78 “An Examination of the Northeast-Delta Merger,”Hearing Before the Subcommittee on
Antitrust, Competition Policy, and Consumer Rights of the Committee on the Judiciary, U.S.
Senate, 110th Cong., 2nd Sess., 24 April 2001, accessed 12 Sep. 2022, https://www.govinfo.
gov/content/pkg/CHRG-110shrg42877/html/CHRG-110shrg42877.htm.

79United Airlines, Annual Report, 2010.
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been competing, and, with fewer seats, to secure higher fares. The
New York Times commented that “in the last decade [since 2007]
fares have declined . . . even with the steep cuts made in the last two
years, airlines are still losing money, with too many seats chasing too
few passengers.”80

In 2013, American Airlines came out of bankruptcy protection and
merged with US Airways, which had itself accumulated losses of some
$2.7 billion from 2001 to 2008.81 A fourth significant merger in the
industry, between Southwest and Airtran in 2010, was not associated
with financial distress. Southwest had long been an outlier in the indus-
try with its disruptive low-cost model that had led to positive profits for
forty consecutive years.82

The four mergers together resulted in an oligopoly within the
domestic U.S. industry controlling more than 80 percent of domestic
capacity, and these leaders enjoying monopoly positions in many local
hubs.83

So, after the period of widespread dependency on GE ended in the
crash of 2008, the airline industry reverted to a more familiar response
to financial pressures: consolidation. As well as reallocating control
between management teams, merger enabled firms to eliminate excess
capacity without the costs of liquidations; and eliminating competitors
made it easier to secure the higher margins shown in Figure 1. These
higher margins were associated with rises in fares and reductions in
capacity: departures were reduced even as passenger numbers
(“enplanements”) increased (see Figure 4).

Concluding Comments

Generalizability. Is the case we have discussed idiosyncratic? Could
it occur in any other industry or time? We have identified several char-
acteristics of the case that contribute to the “perverse” result of survival
without profits.

First, the typical contract involved tying more than one product: an
aircraft with a GE engine, finance in the form of a GE lease, and after-
sales spare parts from GE. This is not a unique arrangement. In

80 Stewart, “Jack Welch Model.”
81US Airways, Annual Reports, 2001–2008.
82 Southwest Airlines, Annual Report, 2011.
83 Jonathan Tepper andDeniseHearn,TheMyth of Capitalism:Monopolies and the Death

of Competition (Hoboken, NJ, 2019), xiv; Thomas Philippon, The Great Reversal: How
America Gave Up on Free Markets (Cambridge, MA, 2019).
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another business-to-business sector, for example, Xerox supplies its own
machines, service, and spares for years after the purchase, plus lease
finance, all tied into one contract.84

Second, GE enjoyed an oligopolistic position in the aircraft engine
market, with high entry barriers, and monopsonistic power in the
finance market, where it enjoyed a rare AAA rating. An analogous
example of multiple interlinked sources of market power is offered by
Facebook. Its first-mover network advantage gave it monopsony power
when “buying” information from users (i.e., users trading their informa-
tion in exchange for access to the platform). Its monopoly of that infor-
mation gave it market dominance when (in effect) selling the
information to advertisers. Its economic rents from that monopoly
then enabled it to dominate its sector of the market for corporate
control, paying inflated prices to buy firms that challenged its dominance
(e.g., Instagram and WhatsApp), as well as funding lobbying to protect
its business model from regulation that might threaten profits.85

Third, GE’s trading partner, the airline industry, was very competi-
tive and contestable, with low entry barriers including relatively low
minimum efficient scale. The customers held little countervailing
power and endured very weak profitability. An analogy is offered by busi-
nesses like Uber, which contracts with huge numbers of individual
drivers.

Linked to the second and third features is an imbalance of scale. The
capital goods supplied by GE (aircraft with GE engines) represent a huge
component of its customer’s balance sheet, and the corresponding lease a
huge component of its funding. Losing the asset and associated finance
can therefore be a matter of life or death for the business. (In the case
of aircraft, this was compounded by unusual legal arrangements giving
the lessor overriding priority in case of bankruptcy.) A counterpart of
this fourth feature is perhaps offered by the real estate industry - a land-
lord withmany properties leasing from its broad portfolio a large store to
a lessee for whom this is the single site on which it depends.

A fifth feature beneficial to GE was the fungibility of the product. In
contrast to capital assets such as a power plant or an oil well, the leased
aircraft could be repossessed and redeployed rapidly to another

84U.S. Securities and Exchange Commission, “Xerox Settles SEC Enforcement Action
Charging Company with Fraud, Agrees to Pay $10 Million Fine, Restate Its Financial
Results and Conduct Special Review of Its Accounting Controls,” Litigation Release No.
17465, 11 Apr. 2002, accessed 12 Sep. 2022, https://www.sec.gov/litigation/litreleases/
lr17465.htm.

85 Tepper andHearn,Myth of Capitalism; TimWu, The Curse of Bigness: Anti-trust in the
New Gilded Age (New York, 2018).
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customer anywhere in the world. There are parallels in the supply of
standardized business machines by firms such as Xerox (see above).

A sixth feature favorable to the GE model was having some joint-
stock corporations as customers, run by salaried managers whose
interests did not necessarily align with those of their owners. In some cir-
cumstances, executives benefited from a loss-making airline continuing
to trade when closure would have been in the owners’ interests. Such
examples of conflicted executives are not limited to the airline industry.

Our conclusion, therefore, is that no individual component of the GE
model was unique, but that the conjunction of so many of the compo-
nents is likely to be very rare. Nevertheless, it is possible to imagine a
subset of the components yielding a similar pattern of benefits to the
supplier along with wealth destruction for the customer’s shareholders,
even if not on the scale we have documented for GE.

Efficiency. In relation to allocative efficiency, GE played amajor role
at two stages in the supply chain for air travel: the upstream supply of
aircraft engines and aircraft finance to airlines, and the downstream
supply of transport to passengers. The paradigm traditionally favored
by regulators for allocative efficiency is a competitive market where mul-
tiple suppliers cannot individually influence price. In the 2000–2008
episode that we analyze, GE tied financial support and lease contracts
to orders for GE engines, strengthening itsmonopolistic power in the air-
craft engine market; this weakened competition, with adverse price and
choice consequences for airlines. However, at the other end of the supply
chain for air travel, GE’s financial support kept in business airlines that
would probably otherwise have failed, and this preserved a competitive
structure in the market for air travel. Fares declined and choice of
flights expanded. Passengers gained, while most airlines made losses.

Whereas in the traditional industrial organization model atomized
markets with many agents are associated with allocative efficiency, in
bankruptcy resolution the literatures in law and economics emphasize
the inefficiencies that can arise when creditors are many and uncoordi-
nated (and inexperienced in bankruptcy). In a debtor-oriented regime
such as that of the United States, the Eastern Airlines case illustrates
the way that Chapter 11 can work against the interests of dispersed cred-
itors (and shareholders). In a creditor-oriented regime such as the
United Kingdom’s, a prisoner’s dilemma confronting uncoordinated
creditors can result in unnecessary costly liquidation of a viable business.
By contrast, the concentration of power in the hands of a single experi-
enced and wealthy creditor, GE, could avoid premature or unnecessary
liquidation and permit efficient redeployment and reorganization. In
our period, the benefits of this seem to have accrued to GE, not to
holders of equity in airlines.
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In this period up to the financial crash, no U.S. business enjoyed a
lower cost of capital than GE. Butmost airlines, with their weak and vola-
tile profits record, were much less attractive to financial markets. This
asymmetry allowed GE to act as an efficient financial intermediary.
The gains appearmostly to have accrued to GE. Up to 2008, GE benefited
financially from its diversification into the financial sector, which was
earning higher returns than its traditional manufacturing activities.
After the crash, the situation reversed, and GE has sold most of its finan-
cial businesses—the exception being GECAS, which operates symbioti-
cally with GE’s manufacturing activities.86

The sequel. The balance of power between GE and U.S. airlines
changed significantly in the decade following the 2008 crash. GE’s finan-
cial strength has been vastly diminished, limiting its roles in financial
intermediation and managing insolvency. And these roles have become
less important for airlines: they have merged into an oligopoly capable
of cutting capacity and raising fares for passengers, as well as enjoying
greater countervailing power in relation to their suppliers of engines
and finance. Between the financial crash and the COVID-19 crisis,
airline profits recovered. In the decade after the crash, even Warren
Buffett invested $10 billion in airlines.87

Supplementary material

The supplementary material for this article can be found at https://
doi.org/10.1017/S0007680521000465
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