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Abstract

People commonly perceive that the airline industry is consolidating.  By this they mean there are fewer and fewer airlines.  It is true that numbers of major airlines have disappeared from the competitive marketplace.   It is also true that numbers of other airlines have grown newly significant.  A common and useful measure of the degree of competition is the “Herfindahl.”   The intuitive version of this measure represents the number of competitors of equal size that would produce the same degree of competition as is measured in the market.  Herfindahls for the number of airlines operating in major markets have been flat or rising, not falling.  Numerical evidence does not support the idea that competition is diminishing to any significant degree.  Consolidation in the form of mergers or takeovers of failing carriers may be part of the birth-and-death process expected in a competitive market place.  
Introduction

In the years after deregulation of the US airline industry, a number of major airline names disappeared through mergers and bankruptcy.   Pan Am, Eastern, and Braniff went bankrupt.  National, Piedmont, Western, Republic, Northeast, and Ozark were absorbed.  Consolidation of other regionals preceded these moves.  Khan (3) observed in 1988 that a “marketedly higher concentration of the industry at the national (US) level.”   More recently TWA has disappeared in a performance in which is shrank from a major international carrier to a regional based in St. Louis, before finally being bought from bankruptcy and dissolved (post 9/11/2001) by American Airlines.   By all appearances, there has been considerable consolidation of the airlines in the US.   There is no question that there was a spate of consolidation of US regional, national, and international carriers into single large system carriers during the decade following deregulation.  The question at hand is whether changes are causing another spate of consolidation, in more recent years.
European airlines have been facing a gradual deregulation of competition.  Europe now is beginning to see reductions for some national carriers, and the disappearance of two—Sabena and Swissair.  Some are seeing an analogy between Europe now and the US market as it went through its acknowledged wave of consolidation some years consequent to deregulation.  Europe has been deregulated for some time.  If the industry is set to become more concentrated, evidence should be accumulating by now.
In Asia, route authorities continue to constrain airline networks.  However, prices are now almost impossible to regulate.  Furthermore, as multiply-connected networks develop they leave fewer routes protected from at least indirect competitive services.  The question in Asia is whether there is any sign of consolidation at the present time.
Deregulation could lead to a one-time restructuring, which might involve consolidation of airlines.  On the other hand if deregulated markets lead to continuous consolidation and reduced competition, there may be an argument for supervising the survivors.  Also, if consolidation is the future for the airline industry, this may affect choices for investment in airlines or fleets.

Popular impressions of “consolidation” in the airline industry seem to be associated with the disappearance of famous airline names.  This may represent a form of sampling bias.  Competitive markets often mean that unlucky or inefficient competitors go out of business while lucky or efficient nascent competitors grow.   Focusing on the death rate of older carriers may miss the birth rate of younger ones.

Economists have a metric for how competitive a market is.  In its various forms, this metric is associated with the name “Herfindahl.”   The “Herfindahl” is most often used as the sum of the squares of the percentages of market shares. This is a number between 0 and 10000.  Its interpretation is not intuitive.  In the alternative form used below, the Herfindahl translates into a number of competitors.  The work below traces values for Herfindahls measured over the last 32 years for various divisions of the world’s markets into competitive leagues.
The result of these investigations suggests that the perception of airline consolidation is at the least a mixed message.   
Literature Review

Concentration in the airline industry has been talked about a great deal, as have the rates of deregulation.  A good perspective is Kahn (1988), who discussed concentration at the end of the US deregulation period.  More recently, Button and Johnson (1998) contrast the slower rate of deregulation in Europe to the US experience.  Windle and Dresner (1995) plot Herfindahl values to measure the degree of competition before and after airlines enter markets.    There is an indirect report (Anonymous, 1997) that Herfindahl measures by the Salomon Brothers investment firm show concentration decreasing at US airports since 1977.  Concentration at the airport level is of considerable interest.  Hubs give airlines dominance both at the hub airport and at the smaller airports depending exclusively on the hub for service.  Regrettably, the work here is limited to measuring concentration at the world, major traffic flow, or average of airport-pair markets levels.  

Cloughtery (2001) uses Herfindahls for domestic services in concluding that domestic consolidation is likely to be growing, since it makes national champions with advantage in international competition (1983-1992 data).  Finally, Rakowski (1992) raises the concept of a birth-and-death process for the U.S. airline industry.

A Simple Measure of Concentration

The number of jet airlines more than doubled to 400 between 1971 and 2003.  However, industry concentration is imperfectly measured by counting the number of airlines.  A better measure would be how big the top airlines are.
The share of the top 10 airlines is a handy measure of the amount of concentration in the airline industry.  Measured this way, the industry is becoming more competitive—both in the long-run and in the last few years.  The only exception is in North America, where there was an increase in the share of the top 10 airlines between 1987 and 1993.   World-wide, the share has declined from 55% to 41%. Two-thirds of the top 10 airlines have been US carriers, so this is to some extent a measure of the decreased importance of US flying.  
Change in regional dominance is a better measure.  In Europe as a region alone, the decline for the top 10 has been steady, from 70% to 50%.  It seems unbroken by all the activities consequent to deregulation.  The top 10 share in the Asia region (without China, for data reasons), had declined from 80% to 69%.  North America has the fewest carriers at the start, with the top 10 jet carriers having 83% of the ASKs.   This becomes 88% by 2003, with the rise more than explained by a single merger in 1987.
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These values are based on a precisely defined measure.  The measure of market is all the available seat kilometers (ASKs) in the published jet schedules for August each year.  Data is recorded from 1971 to 2003.   Excluded from the data are airlines domiciled in mainland China or the CIS region, because published schedules did not reveal actual flying during most of the period.  (This exclusion made no material difference in the overall conclusions.)  Otherwise, regional markets are defined as all the schedules within a region:  North America is the US and Canada.  Europe is broadly defined to include all future potential EU citizens.  Asia includes China, Japan, SE Asia, Pacific islands, and Oceania.   Long-haul markets are all the schedules between two regions.
Figure 1 traces the evolution of this measure since 1971.  Values for the World, N. America, Europe, and Asia have been discussed.  The category “Other Short” captures all other airport pairs under 5000 km.   This large category lumps together all other regional markets.  They were too small to be reported individually.  Regional flows show either flat or declining share for their top 10 carriers over the last 10 years (1993-2003).   Indeed, with one US exception, there is a decline from all the way from 1971 to 2003.
The share for the top 10 carriers in N. America does jump in 1987 and rise until 1993.  The 1987 jump is the consolidation of Western (#9), with Delta (#3).  The 1991-3 rise is the consolidation of USAir (#4) and Piedmont (#10), and the bankruptcy of Eastern (#8).  In short, the period 1987-1993 did show consolidation within the N. American regional flow.  Since 1993, the decline of concentration has resumed.  This same N. American rise causes a smaller rise in the world numbers. 

[image: image2.emf]Figure 2: Long-Haul Flows
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Long-Haul markets show similar effects.  There is a steady decline in the share of the top 10 airlines for Atlantic, Pacific, Asia-Europe, and All-Other long-haul markets.   

A Formal Measure of Competition

The Herfindahl index is a widely used universal metric for the amount of competition.  In its most intuitive form, the Herfindahl gives the number of equal-sized competitors that would produce the same amount of competition as is measured in the current market.  For example if there are three competitors, each with equal market share, the Herfindahl value is 3.0.   However, what is the competition if there are three competitors, two with 45% of the market each, and one with a 10% share?  The Herfindahl in this case is 2.4.  This represents a condition somewhere between 2 and 3 competitors, but somewhat closer to 2.   Perfection it may not be, but the Herfindahl in this form is a temptingly meaningful measure.
The algebra behind the Herfindahl is simple.  Let Si represent the market share S of competitor i for the market in question.  Let H represent the Herfindahl for the market.  Then



H = 1 / ∑(Si2)     ( i                                                                                              (1)
For instance, if there are N competitors of equal shares then the share for each competitor is 1/N and the sum of squares of the shares is N/N2 = 1/N.  The Herfindahl is the reciprocal of this sum, which is the value N.  This algebra gives us the assurance that the intuitive interpretation is correct.  For N equal competitors, the Herfindahl itself is N.  For other mixes of competitive sizes, the Herfindahl gives an intuitive fractional number of equal competitors.

[image: image3.emf]Figure 3:   Regional Competition is Rising
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Competition in Major Markets is Flat or Increasing, Using Formal Measurements

Using the Herfindahl number of competitors applied to the same definitions of major markets shows that the number of competitive airlines for the whole world climbed from 24 to 47.  (Market shares are defined by the share of world Available Seat Kilometers or ASKs.)  Competition in N. America rose from 10 to 14, dropped to 8.5 in 1993, and has now risen above 10 once more.   (The statistic for US domestic alone followed a similar pattern, beginning at 9 and ending at 8.5.)  Competitors in Europe have risen from 18 to 30.  Asia has gone from 8 to 24.  Figure 3 shows these curves.   

The Herfindahl number of competitors for long-haul markets shows a similar steady rise in competition.  Figure 4 show the opposite of “consolidation.”   Atlantic competition went from 12 to 20, while the Pacific from 6 to 14.   Only a few Asia-Europe segments were possible before 1990, but competition has grown from 14 to 15 over the last decade.
[image: image4.emf]Figure 4:   Long-Haul Competition is Rising
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Competition Measured as the Customer Sees It

While there are 400 airlines in the published jet schedules, no passenger planning a trip has a choice of 400 options.  The competition a customer sees is the competition in the city-pair he intends to travel.  Unfortunately, schedules do not conveniently present that competition for connecting trips.  The best accessible measure is the degree of nonstop competition in airport pairs served nonstop.  This leaves out a third of airline customers, who have only connecting service available.  It also leaves out customers who have useful connecting service in markets that have nonstop service.   Finally, it leaves out competition among multiple airports serving one city.  However, it captures much better than the regional totals the degree to which airline customers are captive to one airline, or have multiple choices.   Market-wide measures show 10 or more competitors.  But when it comes down to a traveler choosing to go somewhere, the average number of airlines to choose from is closer to 2.   
[image: image5.emf]Figure 5: Regional Competition is Changing Slowly 
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The value of 2 comes from using the Herfindahl for each airport-pair for nonstop seat-share in that market.  The regional value averages the airport-pair values over all the markets in a regional flow by weighting the Herfindahls by the available seat kilometers (ASKs) in the airport pair.  This compares with a similar measure based on approximations of revenues.
This measure shows some interesting results.  Figure 5 shows that the competition in North American markets (US and Canada) has been declining since 1990.  The decline is neither fast, nor consistent, nor accelerating.  Values are between 1.7 and 2.0.  However the trend is down, slightly.   

The opposite trend is shown by the European regional markets.  Values are in the same range as for North America.  The trend is slightly up.  However, Europe shows an abrupt decline in the last 3 years.  This is because the start-up carriers are creating new airport-pair markets with lots of ASKs, but no head-to-head competition.  The measure as calculated here does not recognize that London/Stansted-to-Charleroix competes with London/Heathrow-to-Brussels for the London-Brussels traffic.  Instead it sees the development of a large non-competitive Stansted-Charleroix market.
Asia markets show a higher number of Herfindahl competitors.  Values range from 2.8 to 3.0.  The range is equally tight, even though the values are higher.  The Asia region runs from Australia north through China.  In includes Southeast Asia and the Pacific islands.  There are many markets longer than in the other “regional” flows.   Asia competitive levels match those in longer flows. 
Finally, consider the collection of other short-haul services in the world. These markets, imperfectly grouped as they may be, follow the European pattern of rising slightly and inconsistently.

In total, consolidation has not been great throughout the 32-year period, and has shown no distinctive break in trend in the most recent last 5 or 10 years.  This is for regional markets.

[image: image6.emf]Figure 6: Long-Haul Competition Shows Decline
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Figure 6 shows the Herfindahl number of competitors declining slightly in most long-haul flows.  The market most would consider the most competitive is the Atlantic.  Here the Herfindahl is the lowest.  It ranges from 2.0 to 1.8.   There is little convincing trend.   The Pacific shows a steady reduction from a high of 3.0 to a current value of 2.2 (2.4 if the Chinese airline schedules are allowed).   Yet many would have thought the Pacific was becoming more competitive.   Asia-Europe shows a rise until 1997, and a decline thereafter.   The year 1997 saw the Asia financial crisis, although it affected regional travel more than long-haul.   Finally the “Other Long” category also shows declines in the last 6 years.

As in the European region in the latest years, the lower values on the Atlantic and the declines elsewhere represent a movement of airlines to develop new airport-pairs rather than add to head-to-head competition in existing pairs.

At the airport-pair level, there is evidence for consolidation in all but the mature Atlantic flow.  However, the levels of competition, Atlantic aside, are above the levels in regional markets.  So it is not clear what the trend might mean.   Further confusion comes from the observation that competition measured this way is decreasing in the flows thought to be gaining competitors (Pacific, and Asia-Europe), but not in the flow most commonly thought to be consolidating (Atlantic).  The airport-pair measure misses the increased competition in connecting markets caused by new services from hubs.  Flows that once were dominated by coastal gateways now have service over inland hubs.  Since long-haul flows run a higher share of connecting pairs than regional flows, this effect is more important in long-haul than short.
Alliances

Airline alliances change these values very little.   A snapshot of the August 2003 schedule revealed the numbers in table 1 below.  The first column of number shows the Herfindahl number of competitors for the August 2003 schedules.  As before, this value is the airport-pair value weighted by the number of ASKs in the airport pair.  This approximates the customers’ viewpoint.  The world-wide number of competitors is 1.9.  The second column is the same calculation with the three major alliances treated as each a single airline.  The world-wide value is almost unchanged.  It is 1.8.   
Alliances are mostly among airlines that have end-to-end services.  Few airport-pairs have service from two carriers in the same alliance, so competition at the airport pair level is little reduced by alliances.  In part this is because the US and the European Community regulation of competition prohibit alliances where they materially reduce competition, and require compensating release of slots in markets where competition would otherwise be reduced.

Table 1: Alliances Preserve Competition
	Flow
	Airline Herfindahl
	Alliance Herfindahl

	World Schedules
	1.9
	1.8

	Asia Regional
	3.0
	2.9

	Europe Regional
	1.9
	1.8

	N. America
	1.7
	1.6

	Other Short
	1.9
	1.9

	Atlantic
	1.8
	1.5

	Pacific
	2.2
	2.0

	Asia-Europe
	2.4
	2.0

	Other Long
	1.6
	1.5


(Table using August 2003 data, including China and CIS-Region Domiciled Airlines)
Instead of airlines competing, we have alliances competing.  However, the number of competitors still runs near 2.  (In this study, the three alliances--Star, Skyteam, and OneWorld--included the broadest possible list of carriers.  For instance the Skyteam alliance included not only Air France, but also Northwest, Al Italia, Continental, and Delta.  Thus these alliances included anticipated major new members.)

Discussion
By measures simple or formal, in major markets or measured customer-by-customer, indications are that the airline industry is becoming slightly more competitive.  It is not consolidating.  The exception seems to be the markets where new competition is often thought to be most obvious—Pacific and Asia-Europe flows.  Here levels are high, but declining in recent years.  

Measured at the customer level, there are on average barely 2 competitors in regional services, and between 2 and 3 in long-haul markets.  These values have changed little even as the number of airlines has more than doubled, and the traffic has grown more than 5-fold.

The main reason airport-pair competition has not increased has been the great increase in the number of airport pairs.  Figures 7 and 8 show the great growth in the number of airport pairs over the last 32 years.  Word-wide values have risen from 7000 to 19000.  Figure 7 shows an acceleration of that growth in the most recent 5 years, for regional services.
[image: image7.emf]Figure 7: Regional

Major Growth in Numbers of Markets Served

0

1000

2000

3000

4000

5000

6000

7000

1970 1975 1980 1985 1990 1995 2000 2005

Airport Pairs Served

Other Short

N.America

Europe

Asia


The incentive for airlines to add airport pairs is to avoid head-to-head competition.  New nonstop service suffers competition only from connecting services.  The nonstop is a decidedly superior quality of service.  The nonstop carrier should be strongly preferred.  On off-peak days, this should lead to higher load factors, as the nonstop capacity absorbs all the market.  In peak times, revenue management should see that the nonstop carrier gets a premium share of the high-fare traffic, and thus higher yields.  (For a more complete discussion of these points see “How Airlines Compete,” Swan 2003.)   Opening a new airport-pair gives a degree of market power.  This is just as well, since the economies of density for airlines are significant, meaning marginal costs are below average costs.  (For a more complete discussion of this, see “Aircraft Trip Cost Parameters: A Function of Stage Length and Seat Capacity,” Alder and Swan, 2003)   Without some market power, airlines find it difficult to extract total revenues in excess of total costs.

Economy of density is a two-sided argument.  It means airplanes cannot be too small, or the seat cost is too large.  It also means as markets get big enough to use larger airplanes, those markets get big enough to draw competition.  The result over 32 years is that the average airplane sizes used in markets grew slightly until the early 1980s, as larger twin-aisle airplanes like the B747 and DC10 became available, and tapered slowly since.  The balance point between too large to be non-competitive and too small to be economic seems to be unchanged.  Figures 9 and 10 illustrate this point.
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Long-Haul Airplane Sizes Flat Since 1983
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[image: image10.emf]Figure 11: Regional Market Size Stable since 1985
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[image: image11.emf]Figure 12: Long-Haul Average Market Sizes Stable
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The result of constantly opening new markets is that the number of seats in a market on average has barely grown, even as demand totals have grown by over 5 times.  Figure 11 shows that for regional markets, the average size grew by only 50%.  Figure 12 shows similar behaviors for Long Haul markets.

A Comparison of Measures
Kahn (1988) found the “concentration …in economically pertinent markets—namely individual routes” appeared to have gone down.  But we cannot tell if he meant city-pairs or airport-pairs by the word “routes.”   Further, he seems to have overlooked the difference between “markets,” meaning passenger origin-destination pairs, and “routes,” meaning airplane nonstop city-pairs.  Alfred Kahn was a leader of US airline deregulation, and a respected academic and author in the field.  Yet he glosses over distinctions in technical measurements.   In that light, it pays to compare the results of more than one metric in the one geographical arena where data is available—US domestic markets. 

US data allows comparison of the history of the Herfindahl measure used in the comparisons above with better definitions of markets than “nonstop airport pairs.”  Figure 13 shows the trend of the schedule-based airport-pair Herfindahl used everywhere in this paper.  The dashed line is that metric for US domestic airport-pairs served nonstop, averages weighted by market ASKs.  Between 1977 and 2002, the value declined from 2.4 to 1.6.  It was relatively stable over the last 10 years.   
A better measure would be the Herfindahl based on airline shares of passenger revenues in airport-pair markets.  Thus revenues instead of ASKs are used as a measure of the value or weight of each market, and passenger origin-to-destination (OD) airport pairs, including both markets served only connecting and connecting traffic in nonstop markets contribute to the average.  US ticket sample data (OD data) allows this calculation.  The number of competitors on this basis was higher.  It did not decline with time; it rose from 2.1 to 2.3.  Including connecting traffic increases the measured value of competitiveness.  Connecting services improved during this time, with the development of banks of connecting hubs.  This led both to connections at open times of day competing with nonstop services at other times of day, and to multiple airlines offering connections over several hubs.   
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A still better measure would be the Herfindahl with airport pairs collapsed into city pairs.  This was done for US cities for the US passenger OD data.  Again, the Herfindahl used was the revenue-weighted market average.  With this addition, competition rose from 2.3 to 2.9.  These values are higher still and show even more growth of competition with time.   

It appears from this comparison of increasingly relevant measurements that the schedule-based measures of competition used in the bulk of this analysis understate the amount of competition and also understate the growth in the amount of competition in the industry.

Conclusions

It is not clear that the decline of specific historically significant carriers in the airline industry indicates a decline in competition.  New carriers seem to rising to keep competition at similar levels.  Depending on the measuring technique, the region of the world, and the time period, competition seems to be flat, or falling or rising very little.  Measured by shares of the top 10 carriers, shares are declining.  Measured by numbers of competitors in nonstop markets, the number is flat.  When measurements are possible based on passenger choices in origin-to-destination markets, the competition is rising.  Numerical evidence does not support the idea that competition is diminishing.  
Consolidation in the form of mergers or takeovers of failing carriers may be part of the birth-and-death process expected in a competitive market place.

------------------------------------------------------------------------------------------------------------------
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