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1. Introduction

The arline industry has been one prime example of an industry being deregulated. Although
the findings are mixed, most agree that deregulation in this industry has in generd been
beneficid for society.! In the US — where the airline industry was deregulated dready in 1978
— it led to a subgantid increese in the load factor (Bdtagi et al., 1998). One possble
explanation is that deregulation triggered rivary on prices, thereby dampening the rivary on
capacities? In contrast, deregulation in Norway in April 1994 led to a substantial decresse —
not an increase — in load factor.® The purpose of this article is to investigate in detail the
naiure of competition in the Norwegian arline indudry in order to try to explan why the
Norwegian experience is in such a sark contrast to what we have observed in, for example,
the US. In particular, our study asks whether we have had semicollusion in the deregulated
Norwegian arline deregulation; colluson on prices and competition on capecities. This
phenomenon has received increased attention lately, where severd <udies have suggested
that colluson on prices may trigger more aggressve competition dong other dimensions,

such as capacity or R&D.*

YThe surveys by both Evans and Kessides (1993) and Morrison (1998) concerning US deregulation report that
prices have fallen after deregulation. They do, however, also point to some elements that may conflict with
competitive pricing behaviour: (1) several large airports are dominated by one airline, and (2) an increase in
multimarket contact. Other empirical studies of the US deregulation include Borenstein (1989, 1990),
Borenstein and Rose (1994), Brander and Zhang (1990, 1993), Evans and Kassides (1994), Hurdle et al. (1989)
and Whinston and Collins (1992) See McGowan and Seabright (1989), Encaoua (1991), Good, Rdller and
Sickles (1993), Neven and Rdller (1996), Marin (1995, 1998) and Reller and Sickles (1997) concerning
deregulation in the European airlineindustry.

2As noted in Morrison (1998), load factor did increase more on long than short flights. The reason, according to
Morrison, was that under regulation ‘long-haul fares were set above cost, which led to low load factors as
carriers competed with flight frequency’ (p. 164).

3The routes here represent one third of the Norwegian airline market. The average load factor was 61% on these
routesin the period 1985-87, and dropped to 49% in the period 1994-96.

“There are several studies of semi-collusion, where all of them assume collusion in the product market (either on
prices or quantity) while the firms compete along other dimensions. Competition on capacity is analysed in
Fershtman and Muller (1986), Osborne and Rtchik (1987), Davidson and Deneckere (1990), Matsui (1989),
Fershtman and Gandal (1994) and Steen and Sgrgard (1999); competition on R & D is analysed in Katz (1986),
D’ Aspremont and Jacquemin (1987), Kamien et.al. (1992) and Fershtman and Ganda (1994); competition on



Snce the largest routes in the Norwegian airline industry are of dmost equd size
as the routes between many specific arports insgde Europe as well as indde United States, it
should be of generd interest to explan the experience in Norway. The inditutiond setting in
the Norwegian airline indusry suggests that it might have been a scope for price colluson
after deregulation, and we have some anecdota evidence indicating that firms in fact have
colluded on prices. However, as in many other arline sudies, we do not have detailed data
on prices and the share of discounted tickets, so we cannot test directly for whether this is
true or not. On the other hand, we have detalled data on capacities. We have therefore
formulated a theoreticd mode that enables us to distinguish between three different regimes
by observing capacity and changes in capacity: (i) firms colluding on prices and capacities
(collusion); (ii) firms colluding on prices and competing on capecities (semicollusion); (iii)
firms competing on prices and capacities (competition).

We have found a dgnificant increase in capecity on the duopoly routes following
deregulation. This is inconsstent with colluson on both prices and capacities. Moreover, we
have found that a margind change in the demand had a larger effect on large than on smdl
duopoly routes in the period after deregulation. This is consgent with a semicollusive
regime, where the firms collude on prices and compete on capacities. It is in sharp contragt to
the U.S. experience, where prices were regulated prior to deregulation, but carriers competed
on flight frequencies (Morrison, 1998). In this respect the US regulatory regime could best be
described as semicolluson according to our terminology. The price competition triggered by
the US deregulation apparently dampened the rivary on capacities observed in the regulatory
regime. No surprise, then, that deregulation in the US led to a subgtantia increase in load

factor. In Norway, the firms were not allowed to compete on @pacities in the regulated era

location is analysed in Friedman and Thisse (1993). For a survey of the literature on semi-collusion, see
Fershtman and Gandal (1994) or Phlips (1995), chpts 9 and 10.
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The lack of price compstition following deregulation triggered therefore more investments in
capacity and areduction in the load factor.

In Section 2, we describe the Norwegian arline industry. In Section 3, we
formulate the model. Since the model in Section 3 is very Sylised, we discuss in Section 4
whether rdaxation of some of the assumptions would change our predictions. To test the
hypotheses derived in Section 3, we specify in Section 5 an econometric modd. The
empirical results are reported in Section 6, and discussed in Section 7. In Section 8 we

UmMMmarise our results.

2. The Norwegian airline industry

The Norwegian arline industry has many of the features observed in other European
countries. The largest routes in Norway are of dmost equal Size as the routes between many
specific airports insde Europe as well as United States® Before 1987 one single firm was
given the exdusve right to have flights on each route. Both prices the number of flights and
time location were regulated. However, there are indications that the regulation had only a
minor or no impact on the firm's price setting.® In October 1987, a second airline was
permitted to have a limited number of flights for some particular routes - four flights a a

maximum on each route.

°Not surprisingly, the number of flights between city pairs as, for example, San Francisco-Los Angeles and
London-Amsterdam, are much higher than between city pairsin Norway. However, when we take into account
the fact that there are several airports in each of these large cities, then the number of flights between specific
airports are at the same level asthe number of flights on the largest routes in Norway [see Strandenes (1990)].
®The regulation dates back to the 40s. Each firm had to apply to the civil aviation authorities concerning price
changes, typically once every year. Then each firm could argue that they have had cost increases, an argument
that the authorities would find difficult to disprove. Norman and Strandenes (1994) have calibrated the market
equilibrium on the route Stockholm-Oslo prior to deregulation in 1993, and they conclude that ‘[i]nsofar our
calibrated coefficients seem “reasonable”, the regulatory constraint cannot be severe'. (p. 96) Hence, their study
gives support to our conjecture that the regulation had no substantial impact on the price setting.
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In April 1994, al routes, except those between the smalest airports (‘ kortbanenettet’),
were further deregulated.” All domestic firms were free to enter, and they were free to set
prices and to determine the time locaion of ther flights as wel as the number of flights on
each route. Two Norwegian airlines, SAS and Braathens, were the active firms in the
Norwegian arline industry before deregulation. They continued to be the only active arlines
dso after deregulation. On 24 out of 32 routes, the legd monopolis from the era of
regulation continued to be a monopolist. On the remaining 8 routes, the two firms were both
active after deregulation.

Prior to deregulation, both firms threstened to cut prices following deregulation.
However, a dudy indicates that there was no price reduction on the full fare tickets in the
busness travelers segment following deregulation, and only a minor increese in the share of
discounted tickets® The study, though, is not an empiricd test. The conclusons are drawn
from observing descriptive satistics.

Although we do not know with certainty whether the airlines colluded on prices, there
are severd ressons for why they could succeed in achieving collusve prices dso after the
deregulation. Firdt, the two firms had initidly dmost equa market shares in the domedtic
market. Then it was naturd to continue with the initid market sharing in the deregulated
sysem. In fact, there were only rather minor changes in the market shares on each route as
wdl as in the total market shares after deregulation.’ At 24 out of the 32 city-pair routes, the
initid monopoly carier continued to be a monopolis. For the remaning eight routes, the

pre-deregulation dominant firm continued to have a dominant postion. On average, the

’In terms of passengers these smaller airports (“Kortbanenettet”) represented less than 8% of the total traffic in
1997 and 1998.

8Thisis shown in Lian (1996). He finds that the share of the discounted tickets increased with 2.5 %-point from
1992 to 1994-95. According to Lian (1996) this is no dramatic change: ‘a 2-3 %-point increase in discount
tickets in two-three years is in line with a long term trend and imply no sudden change in this trend’ [our
tranglation] (p. 15). The increase in the share of discounted tickets are larger in the ‘leisure’ segment than in the
business segment [see Lian (1996), table 4.4].



dominant firm had a 13 %-points reduction in market share on these eight routes, and it had
no less than 60% market share on any of the routes in the deregulated regime.*°

Second, for those routes where both firms did have flights, there exists a system for
co-ordinating prices. The firms are permitted to consult each other concerning price setting.
To dlow for late changes of flight schedules for norma (no rebate) tickets, from one arline
to another, the arlines mugst have «trandferable» prices. To implement such a policy, the
firms are permitted to meet regularly to inform each other concerning future prices on nor:
rebated tickets - labdled interline tickets  Hence, there exids an inditutiond pre-play
communication sysem where each firm can inform its riva about its future prices on norma
tickets.

Third, the firms have dgnded an aggressve response to any move by its rivd. In
particular, each firm matches the riva’s offer. For example, prior to deregulation Braathens
SAFE introduced a rebate ticket named Billy to match SAS' rebate ticket Jackpot and set a
price NOK 5 below the Jackpot price. SAS responded immediately by reducing its Jackpot
price by NOK 5! Although the Lian (1996) study suggests that there was no price
competition in the busness travder's segment following deregulation, casuad observations
suggest that it has been more price competition in the leisure segment, where the firms offer
discounted tickets. Both Billy and Jackpot are examples of this kind of tickets. These were
discounted tickets with redrictions which made them unéttractive for business travelers.
There are dso other examples of discounted tickets with redrictions, where a firm matched
the rivd firm's offer. For example, in the summer of 96 both SAS and Brathens introduced

50" anniversary tickets, which also where discount tickets with restrictions.

°Each firm's market share changed only modestly following deregulation; Braathens SAFE increased its market
share from approximately 50% in 1993 to 52% in 1995 [see Lorentzen et al . (1996)].

9The exception is the route Bodg-Tromsg, where each had two non-stop flights both before and after April
1994.



There are some casua observations suggesting that it has been a large increase in
capacity following deregulation.’? However, one possible explanation could be that this is
due to a generd growth in demand. Alternatively, the capacity increase might dso be driven
by intense rivary on capacity triggered by colluson on prices. The observed drop in load
factor on the routes in question, from 61% prior to deregulation to 49% after deregulation,
suggests that deregulation led to an intense rivalry on capacities.

We thus see that casud observations suggest that SAS and Braathens colluded on
prices and competed on @pacities. However, we do not know with certainty whether this is
true. The question we ask is therefore: did the firms in fact compete on capacity and collude
on price, or did they ether collude or compete dong both dimensons following

deregulation? Thisis what we have set out to test.

3. Atheoretical model

Let us congder a duopoly where firms choose both prices and capacities. Since prices are

typicaly more flexible than capacities, we assume the following game:

Stage 1. Both firms set cgpacities
Stage 2: Both firms set prices

If the firms behave non-cooperatively on both stage 1 and 2, we have a game which is
andysed in Kreps and Scheinkman (1983). They show that, when certain assumptions are
met, the equilibrium is identicd to the Cournot equilibrium. We labe this the competitive

regime If the firms behave cooperativdly on both stages, the firms behave as a catd and

1 A statement by a representative for Braathens SAFE suggests that this is a deliberate policy for the firms in
question: ‘We will match any offer by SAS within an hour, and we can not accept that SAS has cheaper rebate
tickets than what we have' (our translation) [C. Fougli to Dagens Nagringsliv, 20/1/94].



thereby they attain the monopoly equilibrium concerning both price and capacity setting. We
labe this the collusive regime. A third dterndive is that the firms behave cooperatively for
one choice variable, and non-cooperatively for the second choice variable. As we argued,
price is typicadly easer to change than capacity. As is wdl known from theory of repesated
games, it is easer to collude on a choice variable that can be changed very repidly. Hence,
we find it natura to assume that the firms can collude on prices and compete on capacities™®
We labdl this the semicollusiveregime
Let us assume the following inverse demand function:

P=A-Q-Q (1)
where P is price, Q quantity supplied by firm i, i=1,2, and A a parameter messuring the
demand potential. Furthermore, let Cs denote short run margind cost and C cost per unit of
inddling capecity. K; denotes capacity for firm i, where i=1,2, and K = K; + K. Let us

consider each of the three cases.

Collusive regime (price- and capacity cartel)
Obvioudy, the firms have no incentives to build idle cgpacity. Therefore, we have that Q=K;
for firmi. The following capacity isingaled:

A- Cs- C_

KM+ KMo kM = >

@)
Then we have the following effect of a changein, interpreted as a change in the demand:

KM
m

1
> 3)

12For example, during the first year dter deregulation, total capacity for routes to and from Oslo increased by
12.5% [seeLian (1996), Table 5.2].



Competitive regime (price- and capacity competition)
As for colluson, there is no reason for the firms to inddl idle cgpacity. The following
cgpacity isingdled in equilibrium:

2(A- Cg-C
K +KGo k€ =2 S L) (4)

Then we have the following effect of a change in the demand:

1K _2
A 3 )

Semicollusive regime (price collusion and capacity competition)

The firms succeed in coordinaing ther price setting. At stage 2, the collusive price is found

by solving the fallowing problem:
2
ap; =max(P- C5)Q- KCy, (6)
1=

If K < (A - Cg)/2, the margina revenue exceeds the short run margind cost when al capacity
is used for production. Hence, the firms set the price so that the entire capacity is used for
production. Then, the market priceisP = A - K.

If K3 (A-Cg)/2 itisoptima to st P = (A + C)/2. If S0, the firms ingal excess

capacity. Then it remains to determine the sharing rule - each firm's quota in the market. In

that case we assume that;
K.
Q= ? D(P). (7)

Each firm’'s market share is thus identicd to its share of tota capacity. There are, at leadt, two

reasons for a pogtive relationship between its own share of tota capacity and its own share of

13The fourth alternative would be capacity collusion and price competition. Then the firms could achieve the
collusive outcome concerning both prices and capacities simply by setting the monopoly capacity. Hence, the
outcome of this fourth alternative would be identical to the outcome in what we labelled the collusive regime.

8



tota sde. Firs, the larger the capacity the larger the probability that there is a vacant seat at
the arline firm in question. Second, the larger the capacity the larger the number of flights
and thereby the sarvice frequency for the arline firm in question. More generdly, when
products and prices are identica it is reasonable to assume that the demand is distributed so
that each firm’'s sdleisrelaed to its share of total supply in the market.

At dage 1, the firms sat capacity non-cooperaively. Firm i has the following

maximization problem:

P; =m£X(P' Cs)Qi - CLK; (8

st. () if KE

A -
ch,thenQI =K;j and P=A-K

A+Cq

(i) if K> A_ZCS thenQ =Q° and P=

Giventha K £ (A - Cg)/2, we are back to the case where al capacity is used for production.
Then each firm determines its sale by determining its capacity, and price is s&t to clear the
market. Hence, the firms compete for cagpacity and we have an outcome analogous to the
competition regime we specified previoudy. If K > (A - Cg)/2, then the firms inddls more
capacity than what is demanded in the market a the collusve price.  From the first order
conditions, we have the following tota capacity in equilibrium:

2(A- Cg)?

KS =K +K3 =
v 16C,

©)

Then we have that the firmsingal more capacity than what is used for production if:

A-Cs _2A- Cg)?
2 16C,

(10)

4The semicollusion game we analyse here was first introduced in Fershtrmmen and Gandal (1994).
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Rearranging, we find that the firms indal excess capacity if A > 4C_ + Cs. Giventha A >
4C, + Cs, we have the following change in equilibrium capecity as a result of a margind

change in the demand:

TK®  A-Cq
1A~ 4C,

(11)

Now we can use two illustrations to summarise our results o far.

[Figure 1 and 2 here]

If P=A, demand equals zero. Hence, production is zero at CstC =A. We know from the
andyss that an increase in A will have a more limited effect on equilibrium cgpacity under
colluson than under semicolluson or competition. Therefore, in Figure 1 the capecity curve
isflatter in the collusve regime than in the other two regmes.

Then we can formulate our firsd hypothess, which is rdevant for the shift from a
regulated regime - which we will interpret as a collusve regime (see Section 5) - to a

deregulated regime:

Hypothesis 1: If the nature of competition shifts from a collusive regime to either a

semicollusive or a competitive regime, a positive shift in the total capacity is observed.

If we rgect the hypothess that the nature of competition is colluson after the deregulation,
the next step would be to distinguish between the two other regimes. To do so, we have to
look a how total capacity is affected by a change in the demand. This is illustrated in Figure

2.

10



Note that the effect on tota capacity by a margind change in the demand is not
affected by the market sze in the competitive regime. On the other hand, in the semicollusve
regime the market sze matters. The larger the market Sze, the larger the effect on totd

capacity by amargina change in the demand. Now we can formulate our second hypothess:

Hypothesis 2: If a marginal change in the demand has a larger effect on capacity in a large
than in a small market, then the observation is consistent with a semicollusive regime and

inconsistent with a competitive regime.

To understand the digtinction between the semicollusve and the competitive regime, note
that an expanson of own cgpacity will result in a lower price in the competitive regime.  This
dampens the incentive to expand capacity. In the semicollusive regime, on the other hand,
such a capacity expanson does not affect the price. The only - and important - effect, is that
it increases the firm's market share, since its market share is determined by its share of tota
capacity. The larger the market size, the larger the absolute increase in sle by increasng its
market share with a certain amount. Hence, a firm has dtronger incentives to expand its

capacity the larger the size of the market. We labd this the semicollusion effect.

4. A discussion of the predictions

The modd we have presented is very stylised, and there are numerous questions that can be
rased. Let uscomment on some important issues.

Frd, the nature of competition in the compstitive regime may differ from Cournot
competition. If there is no commitment power concerning capacity setting and the firms
compete on both capacities and prices, then in equilibrium we would have price equa to long

run margind costs. However, it can be shown that such a change in the definition of the
1



competitive regime would not change our two hypotheses. A competitive regime following
deregulation would result in an increase in capecity. Moreover, a margind change in the
market Sze has the same effect on cgpacity in a smdl and a large market if the competitive
regimeisin force,

Second, a capacity in excess of what is needed in the paticular market does not
necessarily imply that capacity is idle It could be tha the resdua capacity is used for
supplying another market segment.  For the market in question, the firsd market segment can
be the business ssgment and the second one can be the leisure/holiday segment.  In Appendix
A we have used an extended verson of the mode presented in Section 3 to capture the
exigence of two market segments, where the ingtdlation of capacity intended for the business
segment results in some extra capacity to serve the leisure segment. It can eadly be shown
that adding a second market segment does not change any results concerning Hypothess 1.
A sift from colluson to any of the two other regimes would Hill result in an increase in the
equilibrium capacity in the industry. Moreover, Hypothess 2 is ill vaid, despite more
ambiguous results concerning the distinction between the competitive and the semicollusve
regime. When the competitive regime is in force, market sze does not metter for the effect
on cgpacities of a margind change in market Sze. However, in the semicollusve regime the
market 9ze matters.  If the price in the leisure segment is forced down to short run margind
costs, or the price in the leisure segment is unaffected by the sde of firm i in the lesure
segment, then the results reported in Section 3 are ill vaid. However, if price is above short
run margind cost and affected by i's sde results are now ambiguous (see Appendix A).
Then an increase in market Size can have a larger impact in a smal than in a large market.
The intuition is that the price reduction in the lesure segment following a larger sde in the
leisure segment dampens the incentive to overinvest in capacity, and this may overturn the

semicollusion effect we described in Section 3. If we do obsarve that a margind change in

12



the demand has a larger effect on capacity in a large than in a smal market, this is conagtent
with semicolluson in the maor market segment. On the other hand, if we find that market
Sze does not matter we cannot distinguish between the two regimes.

Third, one may question our moddling of market sze. If we gick to the linear
functiona form, amore generd inverse demand function could be the following:

P=SA-Q/B) (12)

In Section 3, both S and B were normdised to one. The parameter A was interpreted as a
proxy for maket sze. Alterndivdy, ether S or B can be a proxy for market Sze. An
increese in S would technicaly spesking imply that the intersection with the verticd axes
would shift upwards and thereby the demand curve would become steeper. An increase in B
would likewise imply that the intercept with the horizonta axis would shift outwards and
thereby the demand curve would become flaiter. In Appendix A we show tha the
semicolluson effect we found in Section 3 is Hill present if we interpret S as market size, but
that it is not present if we interpret B as market sze. However, one could argue that an
increase in market sze should come about as a combination of the shift in demand caused by
Sand B, respectively. It can be shown that a shift in A causes a pardld shift in the demand
curve, which can be seen as a combination of those two effects captured by a change in Sand
B, respectivdy. Moreover, if margind codts are lower in large than in smdl market, this is
andogous to an upward shift in A in large markets. In line with such a line of reasoning, we
find that A is the most natura choice as a proxy for market sze. However, one of the
dternative proxys for market sze shows that we may not be able to distinguish between a
competitive and a semicollusve regime by obsarving how a magind change in market sze
affects cgpacity in asmdl and alarge market, respectively.

Fourth, one may question the predictions from our modd. From the andyss in

Section 3, it can eadly be shown that individua profits are greater under competition than

13



under semicollusion if capacity costs are not too high.'® Then one may ask why firms end up
choodng the semicollusve regime in the firg place, where the firms have to (implicit or
explicit) coordinate their price setting. One reason is, as indicated, the dze of the capacity
cos. Ancther reason might be that semicolluson is a prisoner’s dilemma outcome. As
pointed out by Fershtman and Gandal (1994), for any given capecity the firms are dways
better off colluding on prices than not. So any decison not to collude on prices might not be
credible.  Findly, the competitive regime can be more competitive than the one we have
moddled. For example, the competitive regime can be a la Bertrand rather than a la Cournot.
If so, individud profits will be higher in the samicollusve than in the competitive regime.
According to theory, then, both the semicollusve and the competitive regime can be
equilibrium outcomes.

In al, we find that both our hypotheses are robust. However, there might be cases
where we are not able to distinguish between the semicollusve and the competitive regime.
A natural next gep is then to examine whether we in fact are able to detect which one of the

regimes that has been present in the Norwegian airline industry.

5. An econometric model

In order to test our two hypotheses regarding the effect on capacity following deregulation,
we have used annud data for 11 routes for the years 1985-95 (see Appendix B for details
concerning the data).'® These routes represent between 34 and 37% of the Norwegian arline
market in terms of passengers. The routes are shown in Fgure 3. The development in the

number of passengers and capecity are shown for four of these routes in Figure 4.

In the semicollusive regime individual profits are (A — Cg)?/16, while in the competitive regime individual
profits are A — Cs — C)%/9. See Fershtman and Judd (1994), who first found that semicollusive could be
detrimental to individual profits.

14



Apparently, the capacity increase following deregulation is larger on the two duopoly routes
then on the two monopoly routes. What we attempt to achieve in the econometric tests is to
see whether differences in capacity changes between routes dso hold systematicaly for dl
the duopoly routes when we control for factors as changes in sze of the market and

deregulation.

[Figure 3 and 4 here]

We specify two main models, one for each hypothesis

Test of hypothesis 1: Collusion vs. Competition/Semicollusion

Model (I) CAR, =a + b, PAS, + b peco,REGI4 + b ecyon REG94* MON, +e,,

Test of hypothesis 2: Competition vs. Semicollusion

Mode (Il) CAP, =a +by,sPAS,, + bresos REGI4 + bree, smoc REGY4* LARGE, +e,,

CAP; ; is capacity by routes i=1-11, for t=1985-95, PAS;; is the number of passengers by
routes representing the demand for airline services, REG94 the deregulation dummy defined
as one for 1994 and onwards, MON ; defines whether a route is a monopoly route aso after
the deregulation with non-monopoly routes as the reference category. LARGE; defines the
four largest routes, and ej; is an eror term with standard properties. The reason for not
choosing a continuous variable like passengers to represent Sze in modd (I1), is the sze

dructure of these routes, where the four largest routes are on average four times the size of

16 Both the monopoly and the duopoly routes are chosen according to representativity of the whole market. In
particular one will find both monopoly routes that are larger then duopoly routes and visa versa. All routes

15



the smdler routes!’ Furthermore, the four largest routes are very smilar in size. See Table
Bl in Appendix B for an overview over which routes are included, and how the LARGE
varidbleis defined.

In model (1) we test whether deregulation of the Norwegian airline regime led to
intense rivdry. By assumption, a collusve regime was reached under regulaion. The
prediction from theory (Hypotheses 1) is tha a shift to a semicollusve or a competitive
regime results in a pogtive shift in totd capacity. In modd (1) we test this by interacting the
regulation indicator variable and the monopoly vaiable. If this interaction terms is negative,
and contralling for the increese in demand by including PAS i;, this implies that deregulation
led to increased capacity for the routes shifting from monopoly to duopoly.

Given that we find that deregulaion led to an increase in capacity, our second mode
teds whether deregulation led to a compdtitive or a semicollusve regime. If a margind
change in demand for arline services had a stronger impact on tota capecity the larger the
market is (Hypotheses 2), this would be condgtent with a semicollusve regime and
inconggent with a competitive regime. Hence, the main variable in modd (I1) is thus the
interaction term between the size of the market and the regulation indicator, REG94* LARGE,
defining the impact on capacity of the four largest routes following the deregulation. Again,
we control for maket dze and the deregulation by including the passengers and the
regulation dummy aso in modd (I1). A possble problem in mode (1) is too much overlagpin
flights between large routes and duopoly routes, a possble difference between smal and
large routes mirrors the difference between duopoly and monopoly, rather then the difference

between large and smadl routes. As a refinement of the test between semicolluson and a

connected to Oslo we use the departures from Oslo to the other cities.
Y0On average there are 23.75 flights per day on a large route, a small route have an average of 6.13 flights per
day (see Table Bl in Appendix B).
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competition regime, we therefore edtimae a second verson of mode (II) where we only
include duopoly routes.

In addition to esimation usng OLS we extend the andyds to include fixed effect
edimation, an indrument varigble technique, and control for heteroscedadticity. The
interpretation of the within estimator is that differences over flights which are fixed in the
data period and not captured by included variables, particular characteristics such as load
factor etc.,, are controlled for. Demand for arline services may well be an endogenous
variable and thus a biased control variable in our equations caused by a corrdation between
the eror term and the PAS varigble We insrument out this effect by incuding instruments
expected to be highly corrdated with demand for arline services for each route and not
cordated with capacity. The included indruments are tax income to the region
corresponding to each route, population in the region, and the expenditures of the
municipdities in the regions (see the Appendix for detalls on the condruction of these
variables). Furthermore, we will expect that heteroscedagticity might be a problem here since
increased Sze of the routes may lead to higher variance. Heteroscedadticity is first tested for
and then corrected for by usng a robust estimator with route sSze as the grouping varigble.
For dl the modds we edimate and report results for the OLS, the Instrument and

| nstrument/robust estimators.

6. Empirical results

Test of hypothesis 1: Collusion vs. Competition/Semicollusion

In Table 1 the results from estimating Model 1 with the four estimators are presented.

[Table 1 here]
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The modd explains wdl the variation in tota capacity. The explanatory power is convincing,
and the control varidbles PAS and REG94 have the expected Sgns and have ggnificant
impact. When exploiting the pand dructure of the data and estimating with the within
estimator, we notice from column 2 that the results from the OLS edimator caries over.
Further, since the variance may increese as a function of route sze, we used a Cook-
Weisherg test for heteroscedadticity. The Hp of congtant variance is rejected for the OLS
gpecification and a robust edimator utilized to edtimate the variance-covariance matrix.
Further, ance PAS is expected to be an endogenous variable, the 2SLS instrument estimator
was used. All three edimators, i.e, OLS, 2SLS and 2SLSrobust, show very smilar results
supporting our generd specification.

The mogt important result from Table 1 is that the interaction term REG94* MON is
negaive and has a sgnificant impact.  This shows that deregulation led to increased capacity
for the routes shifting from monopoly to duopoly routes in excess of the increased demand
for arline sarvices (the reference groups). Hence, deregulation led to more intense rivalry.
However, we cannot use these results to conclude whether the post-regulation regime is a
competitive or semicollusve regime. Hence, now we turn to our second modd to test

hypothesis 2.
Test of hypothesis 2: Competition vs. Semicollusion
Table 2 presents results from estimating Modd (I1) for al 11 routes where the am now is to

distinguish between semicollusion and competition.

[Table 2 here]

18



The within estimator provides support for the OLS results aso for this mode. The same test
for heteroscedadticity was undertaken and a congtant variance rgected. Hence, a robust
estimator was used. Further, the 2SLS edtimator was used since PAS is expected to be
endogenous. The four specifications show a very a smilar and stable pattern in explaining the
vaidion in tota cgpacity. The control variables have the expected sgns and are Sgnificantly
different from zero.

The interaction term between the varidble for deregulation, REG94, and the Sze of the
market, LARGE, is pogtive and has a dgnificant impact. It shows that market Sze matters
for the Norwegian arlines invesment in tota cgpacity following a deregulatiion: Capecity is
more sengtive to changes in demand in a large tan in a smal market. Hence, we are able to
diginguish between a semicollusve and competitive regime. Since investment in tota
capacity following deregulation is predicted from theory to be dependent on market sze only
when semicolluson chaacterises the rddionship among firms, our results rgect a
competitive regime.

The four largest routes are al duopoly routes. In order to ensure that the postive
relationship between market sze and investment in cgpacity found in modd (I1) is not driven
by routes going from monopoly to duopoly (a deregulation effect), but rather is a “pure’ sze
effect, we now estimate modd (I1) only for the duopoly routes. These results are presented in

Table 3.

[Table 3 here]

The results of Modd (Il) only for the duopoly routes are pardld to what we found when
edimaing Modd (1) for dl routes. Even though the Sze effect is less sgnificant now — with

the exception of the fixed effect estimator where it is not Sgnificant a conventiond levels -
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we dill find d9ze to have a podtive effect on cagpacity; the interaction term REG94*LARGE is
positive in dl three modds in Table 32 The effect is significant a &l conventiond levels for
the 1V-specification. Moreover, the dgnificance leve is within 90 percent in both remaning
cases (90 percent for the OLS and 93 percent for the IV/robust regressions, respectively).'®
Hence, even when we only include the duopoly routes we can rgect the competitive regime.
We found that our results are consstent with a semicolluson regime.

Since both model | and Il have capecity on the left hand Sde another aternative
would have been to test our two hypotheses smultaneoudy, rather then in sequence. We have
chosen the formulated test sequence because it links more directly to the two hypotheses this
way. However, we have undertaken estimations where we include both effects within the
same equation, the main rexult gill holds, in paticular we find that the Sze effect on the

duopoly routes comes in significantly.?°

7. Discussion of the results

Could there be other possble explanations for our empiricd findings? Let us here discuss
some other factors and whether they can explain our results.

Firg, one could ague that it is incorrect to assume a collusve outcome in the
regulatory regime.  Although we have argued that prices were a a collusve leve in the
regulatory regime, capecity may not have been a a collusve levd. Since the arline
companies had to gpply to authorities when increasing prices, typicdly by arguing that they
have had cost increases, the regulation would be a de facto rate-of-return regulation. As is

wel known, such a regulaory regime may wdl result in overinvesment in cgpacity.

18For the fixed effect estimator the sign of the parameters points in the right direction. Since we are limiting the
variation in the data dramatically using the within estimator for only the duopoly routes it is probably to ask too
much of the datato expect it to be significant.
An additional explanation for the bwer significance in these models, might be that we have considerable
fewer observations and thereby less variance.
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However, this cannot explain our finding that we have large investment in capacity following
deregulation. On the contrary, excess cagpacity in the regulatory regime is a factor tha
potentidly could make it impossble to detect a shift to a semicollusve or competitive regime
folowing deregulation. Since this is a bias against finding support for a semicollusve
regime, our results are even more robust.

Second, even without entry the threat of entry under deregulation could have caused
capacity to rise even for monopoly markets. The reason would be that the incumbent firm
indtals capacity to deter entry, as firs shown in Dixit (1980). This effect biases our estimates
agang finding support for our non-colluson hypothess. Then, as above, it is even more
convincing when we find support for our hypothess that capadity is higher in duopoly then in
monopoly markets.

Third, as is evident from the data, market shares are asymmetric. Typicdly, on each
route the incumbent firm has a larger number of passengers than the entrant. On some routes
SAS is the incumbent firm, while on other routes Braethens is the incumbent firm. One
possble explanation would be brand loydty. At a given price and identical capacity, a
magority of the cusomers prefer the incumbent firm. This may be captured by the market

sharing rule

Q} = D0} =Bt D) 13
bK, +K, & bK, +K, &
where b >1. Then the market sharing rule is in favour of firm 1. In Appendix A we show
that such an asymmetric market sharing rule does not affect our predictions from theory. In
particular, the semicolluson effect is il present.

Fourth, one could argue that we should take into account sdes in the leisure segment,

the second market segment, in our empirica testing. As noted in Section 3, the firms might

20 The results are available on request to the authors.
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try to sl the extra capacity in the leisure segment, thereby reducing the number of idle sedts.
If this is the case, PAS will become higher, CU lower and we would obtain a biased measure
of the capacity increase in the business segment using the CU measure on the right hand side.
Note that if this effect is important, the specification used will aso be biased; with CAP at the
right hand sde where we control for the market sze using all passengers, our test is biased in
favour of finding no capacity increase after the deregulation. Again, it implies that our results
are even more robust.

Fifth, lack of price competition may not be the result of colluson on prices. It could
be that the firms responded to deregulation by differentiating their products, thereby
dampening competition. For example, we could have departure-time differentiation. If that
is true, we would expect a continuation of the collusve outcome following deregulation. In
contrast, we find srong support for a noncollusve outcome following deregulation.
Moreover, in another paper we find a tendency of locd clustering of flight departures in this
industry in question following deregulation (see Sdvanes, Steen and Sargard, 1997). There
is a tendency of parwise flights especdly in the busness segment (morning and afternoon).
We observe more flights, but a the same time the increase in the consumers departure time
choice is very limited. Therefore, we have no reason to believe that the lack of price

competition can be due to endogenous product differentiation.

8. Some concluding remarks

The purpose of this paper has been to test the effect of the deregulation in the Norwegian
arline industry in 1994. Did the two edtablished firms, SAS and Braathens, compete after
deregulation? If yes, did they compete on capacity, on price, or both? We have found that
the observed changes in capacities are consstent with a semicollusive regime, where the

firms collude on prices and compete on capacities, and not condstent with a competitive
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regime where they compete dong both dimensons. Although the phrase semicolluson is
seldom used, we find numerous examples of this phenomenon in red life

We have argued that the inditutiond setting in this paticular indusry partly explans
why they could succeed in achieving collusve prices. Firdt, prior to deregulaion each firm
had a market share of gpproximately 50%. It made it naturd to try to continue the initia
market sharing in the deregulated system rather than trigger price competition. Second, in the
deregulated system the firms are permitted to consult each other regularly concerning price
setting for full fare tickets, to make it possble with passengers late changes of flights
schedule from one arline to another. Third, severad years before deregulaion the second
carier were permitted a limited number of flights for a few particular routes where the first
carier had a legd monopoly. Each firm was then quite familiar with the riva’s behavioura
pattern, and the trangition from regulation to deregulaion became a very smooth process.

Casud observations in this particular industry lend support to what we have found.
Lian (1996) suggests that there has been no fierce price competition in the business segment.
A representative for Braathens, the public relation manager Audun Tjomdand, it thisway:

‘The two Norwegian firms on Norwegian routes, Braathens and SAS, are of equal size

and can follow each other during a pricewar. A firmstarting a price war will quickly

be followed by the rival firm, so the firm that starts a war will have an advantage only

a day or two. Accordingly, the firms are reluctant to trigger a price war’ (our

tranglation) [ Bergens Tidende, 31/7/95]
Moreover, other Statements suggest that the two firms did compete intensdy adong other

dimensons, among others capacity. For example, Braathens explained its poor result in the

firg quarter of 1996 in the following way:

Zlprice collusion led to intense rivalry on advertising in the American cigarette industry [see Scherer (1980), p.
388-389], the installing of excess capacity in the German [see Scherer (1980), p. 370] as well as the US cement
industry [see Scherer and Ross (1990), p. 674], and to excess capacity in ocean shipping [see Scherer and Ross
(1990), p. 674]. The existence of cartels in the domestic Japanese market, where quotas were allocated
according to relative capacity, led to excess capacity in many Japanese industries during the 50s and 60s [see
Matsui (1989)]. The price cartel in the Norwegian cement market led to the instalment of excess capacity in the
Norwegian cement industry in the 50s and 60s, which showed up as a large increase in exports [see Steen and
Sergard (1999)].
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‘Braathens explains this [poor result] with an increased competition. The firm has

increased its capacity, but it has not helped much. The growth results in an increase

in employment and other costs of production (our transation) [ Dagens Nazingdliv,

10/5/96)
A few months earlier, SAS had announced severd new initiatives:

‘Among the initiatives are recruitment on the ground and in the cabin, adjustment of

time-scheduling of flights, an increase in capacity amounting to 400.000 seats

annually, better food on business class between Norway and other countries, .. (our

trandation) [ Bergens Tidende, 9/3/96].
Note that none of them mention price cuts. Hence, these datements are consstent with
colluson on prices and competition on capacities.

As noted, the experience in Norway is in stark contrast to the experience in the US.
While deregulation led to intense rivary on capacities, lack of price competition and a lower
load factor in Norway, the opposite was to a large extent true in the US. In our opinion, this
contragt highlights the role of the initid regulatory regime and inditutional setting. While in
Norway the airlines could neither compete on prices nor on capecities, the arlines in the US
could compete on capacities. They did so, and the result was a low load factor in the US in
the regulatory regime. There were thus potentias for cost reductions due to better capacity
utilizetion in the US airline indugtry, while in Norway such a potentid for efficdency was
clearly more limited. Moreover, the inditutional setting in the trangtion from a regulated to a
deregulated regime is crucid for whether we do observe rivary on prices or not. In Norway,
as explained above, the inditutiona setting supported the two active firm's effort to continue
its market sharing and avoid any rivdry on prices  Unfortunately, this triggered intense
rivalry on capacities. The contrast between Norway and the US thus illustrates the importance
of price competition following deregulaion. It might dampen nonprice competition and
thereby reduce cogts, which can add to the traditiond wefare gain from a reduction in the

dead weight |oss associated with lower prices.
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