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Abstract 
Airline markets are characterized by the existence of substantial price dispersion. In this paper we 
investigate the relationship between daily price dispersion and competition using data related to 
products offered to business travelers in the Italian airline market. We find that the effect of 
competition on price dispersion is non-monotonic. 
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Introduction 
 
The relationship between competition and price dispersion, the latter being intended as a measure 
of price variations in the market, has been analyzed in a variety markets. In this regard, the airline 
industry has certainly received the widest attention. This is because of several important features 
characterizing such industry. First, the airline industry has experienced numerous important 
changes in the last decades, ranging from the liberalization and the entry of low cost carriers in 
numerous countries to the emergence of e-commerce and online travel agents (OTAs), which have 
drastically impacted the market structure in terms of competition and cooperation, degree of 
product differentiation and demand characteristics. Second, price discrimination can be 
implemented in this market, as there exist customers, i.e., leisure and business travelers, certainly 
having different price elasticities of demand, and being somehow identifiable with the help of 
mechanisms such as advance selling, loyalty programs, nonrefundable tickets. Third, airline 
companies face uncertain demand with a fixed inventory. Thus, they utilize revenue management 
systems, which allow them to maximize the total revenue of the flight by dynamically adjusting 
prices for their seats based on whether the current booking is above or below expected values. 
Finally, the relevance of the industry itself and the relative impact on the economy, populations 
and governments within and across countries justify the interest researchers have reserved to the 
issue of price dispersion in this market. 

Previous studies have provided contradictory results about the effect of competition on 
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price dispersion. In fact, textbook microeconomic theory predicts that price dispersion should be 
lower in markets characterized by higher competition, essentially due to the fact that firms lose 
their ability to set prices over marginal costs as they approach the ideal perfect competition 
environment. However, some economists have pointed out that a reverse effect of competition 
might actually exist. Essentially, competition might lead to an increase in price dispersion. 
Specifically, this opposite effect will be likely to occur when firms can price discriminate between 
segments of consumers characterized by high price sensitivity and low brand loyalty and segments 
of consumers characterized by low price sensitivity and high brand loyalty. In the travel industry, 
these two macro-segments consist of leisure and business travelers, respectively. As argued by 
these economists, in presence of such heterogeneous environment, an increase in competition has 
the effect of reducing the prices to those segments who are intrinsically price sensitive and less 
loyal, while leaving prices to less price sensitive and loyal segments almost unchanged due to 
brand loyalty itself (Borenstein 1985, Holmes 1989). Based on this argument, the overall result is 
that the gap between prices offered to the two types of segments increases with competition, thus 
driving the price dispersion up. In line with such theoretical argument, often referred to as brand 
loyalty theory (Gerardi and Shapiro 2009), a number of empirical studies have demonstrated that, 
in offline and, especially, online markets, higher price dispersion may be associated with higher 
market competition (Borenstein and Rose 1994, Stavins 2001, Giaume and Guillau 2004). In 
contrast, other empirical studies have supported the traditional microeconomic argument by 
finding the opposite effect (Gerardi and Shapiro 2009, Gaggero and Piga 2011). More recently, Dai 
et al. (2013) have contributed to reconcile the two opposing views by showing that there exists an 
inverted U-shaped relationship between price dispersion and competition, where for low values of 
competition the brand loyalty theory prevails, whereas for high values of competition the 
traditional microeconomic argument holds. 

In this paper we also study the role of competition in driving price dispersion. However, we 
depart from previous literature by providing several important contributions. First, in contrast with 
previous studies which consider both leisure and business travelers, we consider only one type of 
segment, i.e., the business segment, to be intended as the segment of customers who book airline 
tickets for reasons related to their job or business activity. Intuitively, in this case, the effect 
empirically found by Borenstein and Rose (1994) should not emerge because of the absence of the 
leisure segment which is essential to guarantee the practice of price discrimination. Therefore, the 
tendency to the “law of one price” should be observed when competition becomes fiercer. But, still, 
we argue that not all business travelers have the same willingness to pay or the same brand loyalty, 
e.g., managers of big vs. small companies. Therefore, this might still lead to some form of price 
discrimination also within the business segment, which might contrast with the traditional 
microeconomic effect. In this regard, we try to shed light on the existence of sufficient customer 
heterogeneity within the business segment to enable the practice of price discrimination. Second, 
while most of previous studies focus on airlines’ direct channels, we study the relationship between 
competition and price dispersion by collecting data from both direct and OTA channels. Online 
travel agents are in fact a key element of the current scenario in the airline industry (PhoCusWright 
2011). More importantly, due to the unique ability to combine flights of different companies, they 
might influence the relationship between price dispersion and competition. Third, different from 
most of the previous works (e.g., Borenstein and Rose 1994, Gerardi and Shapiro 2009, Dai et al. 
2013) that study the relationship between price dispersion and competition considering aggregated 
quarterly data on tickets sold in a large time span, we study price dispersion at a daily level and 
from the supply side as done in the recent stream of economics of transportation literature (Gillen 
and Mantin 2009, Mantin and Koo 2009). As a matter of fact, we construct ad-hoc a dataset 
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containing all the suitable products offered by major airlines and OTAs in the Italian market at 
different days before departure with regard to a representative potential business trip in different 
business routes. Essentially, our study can be viewed as an analysis of the relationship between 
price dispersion and competition at a micro-level, whereas most of previous studies look at the 
same issue from a macro-level perspective. 

By way of anticipation, our results demonstrate the existence of an inverted U-shaped 
relationship between daily price dispersion and competition. That is, such relationship is increasing 
for low values of competition, whereas it is decreasing for high values of competition. Therefore, 
our findings suggest that both traditional and brand loyalty effects are at work also in presence of 
products offered to one segment, i.e., the business segment. We can interpret our result as the 
evidence of significant heterogeneity at the micro-segment level, e.g., within the business segment, 
that airlines try to exploit via price discrimination.  

The remainder of this paper is organized as follows. We first introduce and discuss our 
hypothesis. Then, we describe the data, the variables and the econometric models utilized in this 
paper. We present our empirical findings and discuss some implications. Finally, we conclude. 
	  
	  
The relationship between price dispersion and competition 
 
Traditional microeconomic theory provides clear predictions for how the extent of competition 
should affect price dispersion. That is, price dispersion should decrease with competition due to the 
fact that firms lose their ability to price above their marginal costs. However, an alternative theory 
predicts an opposite effect of competition when firms can price discriminate between segments, 
which differ in their price sensitivity and brand loyalty (Borenstein 1985, Holmes 1989). In this 
case, a higher competition intensity has the effect of reducing the prices offered to price sensitive 
and less brand loyal segments, while leaving the prices offered to less price sensitive and brand 
loyal segments. As a result, the increase in the price difference among these types of segments 
results in higher price dispersion. Due to the intrinsic characteristics illustrated above, the airline 
market has been a suitable business setting to test the predictions of the alternative theory. As a 
matter of fact, a number of empirical studies have tackled this issue. In full accordance with such 
theory, Borenstein and Rose (1994) found, in their seminal paper on US airline market, that routes 
with higher levels of competition were characterized by a greater degree of price dispersion. In the 
same vein, Stavins (2001) and Giaume and Guillou (2004) demonstrate that price dispersion 
attributed to ticket restrictions increases as the market becomes more competitive. On the other 
hand, the textbook microeconomic theory has been shown to prevail in other studies (Gerardi and 
Shapiro 2009, Gaggero and Piga 2011). More importantly, Gerardi and Shapiro (2009) also explain 
that the findings in Borenstein and Rose (1994) may suffer from strong bias due to omitted 
variables. In this respect, they show that when they use the same troublesome approach as in 
Borenstein and Rose (1994), they find the same result, whereas when they utilize econometric 
models where the issue of omitted variable bias is accounted for, they find estimates consistent 
with the traditional theoretical argument. Recently, Dai et al. (2013) contribute to reconcile the two 
contrasting views. In fact, in the US airline market, they find that actually the relationship between 
price dispersion and competition has an inverted U-shaped form. Price dispersion increases with 
competition for low levels of competition (thus, supporting the argument of Borenstein and Rose 
(1994)), whereas it decreases when competition is beyond a certain threshold (thus, supporting the 
traditional argument found in the microeconomics textbooks). This essentially suggests that the 
brand loyalty effect dominates in presence of mild competition as firms have some pricing power 
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to practice price discrimination. In contrast, the traditional effect prevails when competition 
becomes fierce and firms tend to lose their ability to price above marginal costs. 

In the light of the fact that we consider only one type of segment, i.e., the business segment, 
in our analysis, it would appear reasonable, at first blush, to support the textbook theory, as the 
absence of the leisure segment should eliminate the brand loyalty effect. In fact, based on the 
argument provided by previous literature the presence of the leisure segment is necessary to 
guarantee the practice of price discrimination. However, we do not downplay a priori the theory 
supported by Borenstein and Rose (1994) as it might still emerge possibly because of the existence 
of price discrimination within the business segment. Indeed, we argue that there might exist 
substantial heterogeneity even within the business segment. After all, common intuition suggests 
that managers or employees of large companies have a quite different purchasing behavior if 
compared to employees of small businesses or government. Therefore, in presence of one macro-
segment, i.e., the business segment, the theory supported by findings in Borenstein and Rose 
(1994) may still be at work even at the micro-segmentation level if there is a sufficiently high 
heterogeneity within the macro-segment. As a result, given that both traditional and brand loyalty 
effects might drive price dispersion in business routes, we hypothesize an inverted U-shaped 
relationship between price dispersion and competition, as recently done by Dai et al. (2013): 

H1: The relationship between price dispersion and competition in business routes has an 
inverted U-shaped form. 
 
 
Empirical analysis 
 
To test the above hypothesis, we collected data regarding ticket offerings for round trip flights on 
December 15, 2010, from 22 major Italian airports to the airports of the two major business 
destinations in Italy, i.e., Milan and Rome. We collected such data in the direct channel, i.e., the 
websites, of six major airlines operating in Italy and in three major online travel agents. The six 
major airlines are, in order: Alitalia, Ryanair, EasyJet, Meridiana, Windjet and Blue Express. The 
online travel agents are: Expedia, eDreams and Volagratis. Such ticket offerings were observed 
starting from November 30, 2010 to December 14, 2010, and more precisely, 15, 11, 6, 3 and 1 
days before the departure date. Since we considered a daily round trip, we eliminated from the 
sample all the combinations with flight duration higher than 4 hours or those preventing a stay in 
the final destination lower than 5 hours. Our dataset comprises 14,554 observations of ticket 
offerings, well representing products appealing to consumers flying for business purposes.  

Then, for each unique combination of route, day of observation and website where the 
offering was available, we compute the Gini coefficient as our dependent variable. The Gini 
coefficient has been widely used to measure price dispersion in previous works (Borenstein and 
Rose 1994, Gerardi and Shapiro 2009, Dai et al. 2013). As a measure of competition in a given 
route, we utilize the well-known Herfindahl-Hirschman Index (HHI) (referred to as Route HHI). 
Actually, the Route HHI is more properly a measure of market concentration. However, it is 
straightforward that there exists an inverse relationship between market competition and 
concentration. That is, broadly speaking, a high concentration implies a low competition, whereas 
a low concentration is related a high competition. The Route HHI is calculated for each route and 
does not change across days of observation given our limited period of observation. Consistently 
with previous studies, it is computed as the sum of the squared market shares of each airline 
serving the given route. In turn, each airline’s market share in a given route is computed as the 
total number of flights she operates in the route over the total number of flights operated by all 
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airlines in the same route. As for each route we consider a typical daily round trip flight for 
business purposes, we include in the computation only those flights satisfying the above mentioned 
constraints. Finally, in addition to the variables of interest, we control for other factors that may 
impact price dispersion in our research context. Specifically, we control for the website where the 
given price offering is available by introducing nine dummies as shown in Table 1. Also, we 
control for how many days before flight departure the given price is observed (namely, Day before 
Departure). This control variable appears important to us as it helps control for changes in price 
dispersion, which are likely to arise when approaching the date of departure. For instance, while 
most of the firms usually maintain very high prices when getting close the date of service, some 
firms may choose the different strategy of offering last minute deals to sell out excess capacity. 
Such divergent pricing policies might result in an increase of price dispersion, which should be 
controlled for when studying the role of competition in price dispersion. We also introduce two 
variables, namely Variance of Departure Time and Variance in the Presence of Connecting Flights, 
which help control for price dispersion especially within a certain pair route-website. Specifically, 
they measure the variance in terms of departure time and presence of connecting flights among 
those offerings utilized to compute the Gini index for the given website, route and day of 
observation combination. Finally, we consider the total number of flights (Total Flights) in the 
given route, which should further help control for any possible carrier-route effect, i.e. accounting 
for some differences between pairs carrier-route. This variable, however, is intuitively correlated 
with HHI as the HHI is built starting from the number of flights in each route. Therefore, we 
include it only to show robustness of results. Furthermore, as discussed later, in line with previous 
studies, we also adopt the instrumental variables (IV) technique in order to address potential 
concerns about endogeneity. For sake of brevity, the instrumental variables are only described in 
Table 1, which presents all the relevant variables. In Table 2, we illustrate the descriptive statistics 
of the relevant variables.  
 

Table 1. Variables description 

Variables Description 
Gini coefficient (Dependent variable) Continuous variable measuring the degree of price dispersion found 

for route i, website j and at time t. 
Route HHI  Continuous variable measuring the Herfindahl-Hirschman index of 

route i. 
Website (WebAlitalia, WebMeridiana, 
WebEasyJet, WebRyanAir, 
WebWindjet, WebBlueexpress, 
WebEdreams, WebExpedia and 
WebVolaGratis) 

Nine binary variables, namely WebAlitalia, WebMeridiana, 
WebEasyJet, WebRyanAir, WebWindjet, WebBlueexpress, 
WebEdreams, WebExpedia and WebVolaGratis, each equal to 1 if 
the observed pair route-website refers to the specific website, 0 
otherwise. 

Days before departure 
 

Integer variable indicating how many days before departure the 
given product offerings were retrieved for a specific business route i 
and website j.  

Variance in the presence of 
connecting flights 

Continuous variable measuring the average variance in the presence 
of connecting flights among all the product offerings related to route 
i, website j and at time t.  

Variance of departure times Continuous variable measuring the average variance of departure 
times among all the product offerings related to route i, website j 
and at time t. 
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Total number of flights  Integer variable measuring the total number of flights available in 
route i in the time windows matching our requests. 

Instruments  
Population Arithmetic mean of the population of metropolitan areas where 

endpoints airports of a certain route i are located. (Source: ISTAT 
several years). 

Substitute Binary variable equal to 1 if for the given route i there exist a 
product strongly substitutable, e.g. high speed train, to the airline 
service, 0 otherwise. 

Per-capita GDP (Gross Domestic 
Product) 

Arithmetic mean of the per-capita GDP of the metropolitan areas 
where endpoint airports within a certain route i are located. (Source: 
ISTAT several years). (This variable has been shown to be highly 
correlated to the variable Substitute, so it has been eliminated in the 
IV regression models.) 

 

Table 2. Descriptive Statistics 

Variables      Mean  Std. Deviation      Min     Max 
Gini index (Dep. variable)     .689992       .0813803        0   .53207 
Route HHI      .696765       .2245278  .2727273        1 
WebEdreams     .273661       .4460007        0        1 
WebExpedia     .250183       .4332775        0        1 
WebVolaGratis     .232575       .4226287        0        1 
WebAlitalia     .149669       .3568784        0        1 
WebMeridiana     .025679       .1582328        0        1 
WebWindjet     .012473       .1110224        0        1 
WebRyanAir     .011739       .1077475        0        1 
WebEasyJet     .032282       .1768122        0        1 
WebBlueexpress     .011739       .1077475        0        1 
Days before Departure      7.81438        5.182431       15        1 
Variance in the presence 
of connecting flights 

    .0775888       .1485243        0        1 

Variance of departure 
times 

    .2795451       .2638512        0  1.154701 

Total number of flights      13.00073 8.992206        2       43 
Instruments     
Population     5691683        1218986   3139970   7679444 
Substitute    .3404255       .4740262        0        1 
Per-capita GDP     27303.47 2998.502    23271   31854.78 

 
As the final sample is actually an unbalanced panel dataset with number of statistic units 

much larger than observation period, we used the following random effects model (preferred to 
pooled OLS) to test our hypotheses (the subscripts i, j and t indicate route, website and day of 
observation, respectively): 

! 

lnOdds Ratio Giniijt = "0 + "1 lnRouteHHIi + "2 lnRouteHHIi( )2 + "kControlsijt + µij +# ijt ,  (1) 
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In (1), subscripts i, j and t indicate route, website and day of observation, respectively. Also, 

in line with previous studies, we consider the logarithm of Gini odds ratio as the dependent 
variable and both linear and squared terms of the logarithm of the route HHI as our variable of 
interest. Controlsijt stands for the aforementioned set of control variables, which we utilize under 
different model alternatives. µij and εijt are the random effect and the error terms. We compared the 
above random effects model with the pooled OLS model using the Breusch-Pagan test, which 
suggested the existence of random effects as shown in Table 3. On the other hand, the fixed effects 
model should not be appropriate in our setting because our variables of interest, e.g., market 
competition and type of channel, are time invariant. Therefore, no estimation can be provided for 
these variables, as their effect cannot be distinguished from the fixed effect. Nevertheless, we 
compared random versus fixed effects models by computing a generalization of the Hausman test, 
which allows for standard errors robust to heteroskedasticity and serial correlation and yields the 
Sargan-Hansen statistic (Wooldridge 2002, pp. 290-291). As shown in Table 3, based on this test 
the random effects estimator can be retained. 

However, potential endogeneity concerns may arise with regard to equation (1). This is 
especially the case of the competition variable as largely discussed in Borenstein and Rose (1994) 
and Gerardi and Shapiro (2009). In fact, in general, higher price dispersion might make a route 
more appealing to firms, which would have a higher incentive to enter or switch from a route to 
another. This, in turn, would reflect in a change of the competitive structure in the long run. 
Essentially, price dispersion might influence the degree of competition in a route, thus leading to 
positive bias in the estimates of the competition variable coefficient. Accordingly, these studies use 
the instrumental variable (IV) regression approach to take into account the potential endogeneity 
concern. In the same vein, we also perform several IV regression models in addition to the base 
model of random effects. The test for exogeneity of our measure of competition is performed 
through a modified version of the routine made available by Schaffer and Stillman (2010). As 
reported in Table 3, the results of the test suggest that we cannot reject the hypothesis that our 
competition variable can be treated as strictly exogenous. For such reasons, we only present the 
results under the base random models. 
 
 
Results and discussion 
 
Table 3 shows our main finding. The first column shows the results in case the control variable 
Total Flights is not considered, whereas the second column shows the results when such variable is 
included. In both models we find strong evidence of the existence of an inverted U-shaped 
relationship between price dispersion and competition. This result is consistent with the recent 
findings from Dai et al. (2013) and further helps reconcile the two contrasting theories. Therefore, 
our result might be interpreted as the evidence of significant heterogeneity within the business 
segment that airlines exploit via price discrimination. Therefore, the interesting implication of our 
finding is that the argument supported by Borenstein and Rose (1994) that competition has impact 
only on lowly valuable customers, while having little effect on highly valuable customers, might 
apply not only to a macro-segmentation level, i.e., business vs. leisure travelers, but also to a 
micro-segmentation level, e.g., within the business segment. After all, as argued, it is quite 
reasonable that managers or employees of large companies have lower price sensitivity, and even 
higher loyalty to a few high-end brands, than managers or employees of small businesses or many 
public servants, who might need to search for a fair price due to budget and rule constraints. 
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Competition produces effects only on the latter type of business travelers so that high price 
dispersion will be likely to arise in highly competitive markets. This result appears to be robust 
under different models with and without using instrumental variables. Therefore, also in the light 
of the findings obtained by previous results, our analysis confirms that both traditional and 
alternative theories can apply to the airline industry. Our main contribution is in fact to show that 
both effects of competition on price dispersion emerge also in presence of one segment, different 
distribution channels and by considering price dispersion at daily level. In addition, our empirical 
analysis shows that there is no significant evidence that OTA websites are associated with higher 
price dispersion than the major Italian airline company, namely Alitalia. Furthermore, most of the 
airlines’ websites show significantly lower price dispersion than the major Italian airline company. 
 

Table 3. Results under different random effects models 

Variables (1) (2) 
Route HHI (ln)            .5133007***           .502405*** 
          (.147062)          (.1430382) 
Route HHI (ln) squared         (-.6156948)***          -.5997282*** 
          (.1435817)          (.140275) 
Days before Departure (ln)          -.0097572***          -.0093139*** 
          (.0021033)          (.0020992) 
Variance in the presence of 
connecting flights           .2808653***           .2810337*** 

          (.0300048)          (.0297439) 
Variance of departure times           .0863722***           .0757709*** 
          (.0099699)          (.0110531) 
Total number of flights (ln) -   .0140512*** 
 -          (.0037515) 
WebEdreams           .0138981           .0144223 
          (.0104832)          (.0103656) 
WebExpedia          -.0046168          -.0020352 
          (.0104359)          (.0105178) 
WebVolaGratis          -.0109516          -.0085602 
          (.0100988)          (.0100241) 
WebRyanAir          -.0334036**          -.0184049 
          (.01245)          (.0138557) 
WebMeridiana          -.0485808***          -.0552897*** 
          (.0105504)          (.0109016) 
WebEasyJet          -.0602927***          -.0588583*** 
          (.0118878)          (.0120454) 
WebWindjet -.0514023*** -.0601817*** 
          (.0106008)          (.0104772) 
WebBlueexpress         -.0417741***         -.0549957*** 
         (.0110673)         (.0114471) 
Constant         -.0396787         -.0699815* 
         (.0356755)         (.0356213) 
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N. Observations               1363              1363 
Wald test (p-value)             0.0000             0.0000 
R^2 
Within 
Between 
Overall 

 
            0.2270 
            0.4819 
            0.3853 

 
            0.2290 
            0.4930 
            0.3917 

Breusch-Pagan test (p-value)             0.0000             0.0000 
Sargan-Hansen statistic (p-value)             0.0657             0.3239 
Endogeneity test (p-value)             0.2239             0.6481 

Standard errors in parentheses - † p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001 
The level of significance for all tests is 5%. 

 
 
Conclusions 
 
The airline industry has been studied by economists and management researchers from numerous 
perspectives. Particular attention has been reserved to the issue of price dispersion as many have 
highlighted that markets characterized by homogeneous products and, thus, intrinsically high level 
of competition, would have reached the equilibrium state of the “law of one price” as firms would 
have lost their ability to price above marginal costs. However, other theorists have predicted that, 
in the airline market, a positive effect of competition on price dispersion would have been possible 
given the existence of group of customers with very distinct price sensitivity and brand loyalty, i.e., 
leisure vs. business travelers. Both traditional and alternative theories have been tested with 
contrasting findings. Recently Dai et al. (2013) helped reconcile the two theories. In this regard, 
based on a novel dataset from the Italian market, this paper has contributed to show that the two 
relevant effects might actually arise at the level of daily price dispersion also in absence of the 
leisure segment, leading to an inverted U-shaped relationship. The emergence of the two 
contrasting effects seems to be valid not only at a level of macro-segmentation, i.e., leisure vs. 
business travelers, but also at a level of micro-segmentation, e.g., within a macro-segment. In the 
light of the brand loyalty effect, this suggests the idea of high heterogeneity within the business 
segment that airlines are likely to exploit via price discrimination.  

There are several opportunities for building upon this paper. First, a deeper analysis of the 
role of OTAs on price dispersion would be necessary when considering price dispersion across 
different air ticket distribution channels. Second, to the best of our knowledge, most of the 
analyses regarding price dispersion in the airline market have been focusing on national markets. It 
would be interesting to re-examine the theories in the international markets. In such case, for 
instance, the role of international alliances and code sharing might be relevant in terms of price 
dispersion. Finally, an interesting research direction is the study of price dispersion in another 
important sub-sector of the travel industry, i.e., the hotel industry. 
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