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Abstract
Relevant market definition is still a key element of economic analysis of competition in the
gasoline market. It is particularly difficult to handle when competition is local and market
power is geographically constrained like is the case in the gasoline market. We analyse how
the application of the hypothetical monopolist or Small but Significant Non-Transitory
Increase in Prices (SSNIP) test performs for defining isochrones using only information on
prices and distance among competitors. We conclude that geographic information systems
can be very successfully used to define more precisely relevant geographic market in the
gasoline retailing. The application to the Spanish gasoline market concludes that geographic
relevant market is composed by 5-6 minutes of travel time. Localised market power should
be taken into account when analysing the adverse effects of mergers and entry regulations
in gasoline retailing. Only drawing small enough isochrones will drive competition in local
markets because it is just close rivals that compete effectively with each other.
Keywords: Gasoline, Market definition, Retailing.
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1. Introduction
Market definition is a key element for competition policy enforcement in the gasoline
market, especially for the retailing segment. Although the use of estimation and simulation
techniques allows to study market power directly without imposing any market definition,
defining markets and studying the degree of concentration will remain as an important
policy tool for long (see Brenkers and Verboven, 2006). Estimation and simulation are still
depending too much in the assumptions regarding the demand and supply primitives, and
also on the equilibrium condition chosen. Estimations and simulation of market power will
be used together with more traditional market definition and concentration analysis for the
time to come.
Exists some papers in the economic literature that try to approximate the relevant markets
in different industries. Argentesi and Ivaldi (2007) in the printed media or Ivaldi and
Lörincz (2011) to the computer servers industry are some examples. However, for the
gasoline market we only find papers that analyze the geographic relevant market on the
wholesale segment. Spiller and Huang (1986) show like the refineries in the northeast of
United States compete in a different relevant market. These refineries that were more
isolated can exercise market power. Pinkse et al (2002) analyze the wholesale gasoline
market in the U.S. too, through a semiparametric estimator. Results show how do not exist
a global market for all the country, but every refinery compete with their neighbours. So,
the relevant geographic market is essentially local. Audy and Erutku (2005) apply different
price test to define the relevant market in the wholesale gasoline market of Canada.
Authors find a market greater than a city but smaller than all the country. In fact results
show the existence of more than two markets inside Canada.

Unlike exists a great number of the empirical evidence about the size of the gasoline
wholesale market, we have not empirical analysis to measure the size of the relevant
geographic markets in the retail segment. The economic intuition suggests that markets
may be local, but we know nothing about the size of these. The aim of this paper is
measure the size of these markets and proposes economic policy measures to improve the
level of competition inside.
To measure the size of the relevant geographic markets in the gasoline retailing we have
applied the Small but Significant Non-Transitory Increase in Prices test (SSNIP test). This
test is being used by the competition authorities to define markets and makes more explicit
the economic fundamentals of the definition of markets. The US and EU merger guidelines
are currently using the SSNIP test to define markets. The test measures to what extend a
monopolist would be interested significantly increase prices (by at least a 5%) permanently
after getting the ownership of rival firms. If this is so, the products or outlets analyzed are
in the same relevant market. The aim is to identify the limits within which rivalry has
beneficial effects for consumers.
In this paper, we analyse how the application of the SSNIP test performs for defining
markets using information on prices and distance among retail outlets. The competition
among petrol stations is a paradigmatic case of competition in local markets. It has the
common characteristics of competition among retail outlets. There is a growing interest in
defining local markets using isochrones of equal distance time to study rivalry in retailing
(Office of Fair Trading 2005, Competition Commission 2003 and Baker 1999). They key
issue in the study of local competition is to analyse how large isochrones should be to drive
competitors in.
We conclude that geographic information systems can be very successfully used to define
more precisely relevant geographic markets. Applying the test to petrol stations, we find

that smaller isochrones drive enough competitors in. Local market power is larger than
usually thought in competition and retail regulation cases. Results show that the entry of
new operators within 5-6 minutes belonging to different existing brands can significantly
reduce the price. In cases involving more than one station of the same brand in the
relevant market the equilibrium price would be lower if any of the operators change the
flag and increase the number of competitors. Therefore, remove any entry barrier that limit
the number of operators as well as policies to facilitate the change of flag can increase the
level of competition and reduce the price equilibrium.
After this introductory section, section 2 shows the theoretical relationship between the
number of participants in the market and price equilibrium. Section 3 describes the data
used in the paper to apply this methodology to the case of competition among petrol
stations in roads. Section 4 offers the results of the application of the test to the petrol
station case. Section 5 concludes.
2. Number of sellers and price equilibrium
In this section we illustrate the possible relationship between the number of sellers and the
price equilibrium with a free entry model. We generalized the model of Campbell and
Hopenhayn (2005) for a multiseller instead of a single producer. Like in Campbell and
Hopenhayn (2005) there are a large number of potential entrants who can choose between
several markets to enter. We index markets with i. Markets are distinguished by the number
of consumers ( Si ), price factors, demographic and other observable market characteristics
( X i ) and an error term ( U i ). The error term is independent of Si and X i and observed by
all potential entrants. The variables in X i and U i account for differences in cost and
demand conditions across markets that are exogenous from the perspective of the industry

under consideration. All parameters describing producers’ costs and consumers’ demand
curves are functions of X i and U i .
We assume that each potential entrant can sell in at least one market. To produce in market
i, and entrant must incur a fixed cost of entry (  ). Thereafter, it sells its own differentiated
variety of the insutry’s product using a technology with constant marginal cost, c. After
entry, active producers simultaneously choose prices. If N sellers populate market i, the
demand of a producer who sets a price of p while its rivals all charge P is Si  q ( p, P, N ) .
Here, q(.) is the quantity demanded of the producer by a single consumer, which is
decreasing in p given P. We assume that

q ( p, P, t  N )  q ( p, P, N ) / t , t  0

(1)

That is, doubling the number of producers while holding all prices at P cuts each
producers’ demand by half. This rules out market size effects that are built into the demand
system.
A symmetric free-entry equilibrium consists of a price function P *( N , Si ) and a number
of sellers N ( Si ) that is equal to the number of rival stores and own brand stores

N  N r  N o ; such that:
i)

The price P *( N , Si ) maximizes the profit of any producer in market i if there
are N producers serving that market and each of the others also chooses this
price.

ii)

All potential entrants expect to earn exactly zero profit from entering any
market. Consider first the determination of P *( N , Si ) . The condition that
choosing the price P maximizes each producer’s profits conditional on all

others’ making the same choice can be written as the familiar inverse demand
elasticity-markup rule.

Pc
  1 ( p, P, N r , N o )
P

(2)

On the right-hand side of (2)  ( p, P, N r , N o ) is the elasticity of a single producer’s
residual demand curve. To guarantee that there is a unique solution to (2), we assume that
it is continuous and increasing in its first two arguments.
The solution to (2) clearly does not depend on market size, so we henceforth drop Si from
its list of arguments and write it as P *( N r , N o ) . So that this price is weakly decreasing in

N r , we also assume that if N r '  N r , then

 ( p, P, N r ' , N o )   ( p, P, N r , N o )

(3a)

 ( p, P, N r , N o ' )   ( p, P, N r , N o )

(3b)

And that if N o '  N o

These monotonicity assumptions captures the idea that increasing the number of rivals
(own) sellers weakly increases (decrease) the substitutability of any one producer’s product
with those of its rivals, and so increases (decrease) that producer’s residual demand
elasticity. If (3a) and (3b) is a strict inequality, then increasing the number of competitors
(own brand stores) erodes (increase) each seller’s market power.
The condition that all entrants earn zero profits following the entry of N sellers is

  Si  q( P *( N ), P *( N ), N )  ( P *( N )  c) (4)

The right hand side of (4) is strictly decreasing in N, so there is a unique number of active
sellers, N ( Si ) consistent with symmetric free-entry equilibrium. We denote the price those
sellers charge with P ( Si )  P *( N ( Si ))
3. Data
The SSNIP test is very intensive in data requirements. We need to know not only the price
of a homogeneous enough product sold at different outlets, but also the geographic
location of each outlet, the distance time among all them, and which outlets are owned by
each competing firm.
We are going to use data from all 590 petrol stations open in the roads (not including
stations in highways neither stations in cities and suburbs) of Catalonia, a region in the
northeast of Spain with around 7 million of inhabitants that has the size of Belgium or
Massachussets. Data on regular gasoline prices (unleaded 95 octane) sold at each outlet was
obtained for the week around 31st July 2005 from the Ministry of Industry webpage. All
petrol stations were geographically located in a graph, and all time distances by road from
one petrol station to all other stations were computed (348,100 time distances in total). We
identify the brand of the petrol station: that is, the name of the major petrol firm that
owned or served by an exclusivity contract to each petrol station using the information
provided in the firms’ web pages. All petrol stations that are not branded by any major
petrol firm are named independents. We also obtained information on traffic density near
each petrol station and information on the population around each station from the
Catalan Statistical Office (Idescat).
Table 1 shows the distribution of petrol stations by brand and the mean and standard
deviation of prices for each firm.

Table 1. Number of road petrol stations in roads and average prices by firm
Number of petrol
stations

Mean Price
(cents of euro)

Standard
Brand
deviation of
prices
Repsol
258
46.962
0.762
Cepsa
84
46.511
0.908
Galp
42
46.646
1.183
Petrocat
35
47.031
0.534
BP
29
46.747
0.600
Shell
14
46.313
1.683
Meroil
14
46.159
1.201
Tamoil
10
46.936
1.217
Saras
7
46.295
0.251
Petromiraller
5
46.962
0.308
ERG
4
45.962
0.896
Supermarkets
3
41.249
2.215
Independents
85
46.324
1.301
Total
590
46.704
1.054
Source: Own calculations from the Ministry of Industry and major petrol firms web pages.
Using this data, we have computed for each petrol station a vector that contains the
number of outlets of rival brands with which they compete given any time distance of
isochrone going from 1 to 15 minutes. We are assuming that there is not intra-brand
competition. We allow competition among any independent petrol station, that is, among
any outlet not owned or served under the flag of the big petrol players. It is not clear to
what extend stations under an exclusivity contract of the big petrol stations compete with
each other. According to Contín et al (1998) most petrol stations under contract usually
earn a fixed percentage on final prices set by the provider. Therefore, they have little or not
room to alter the prices set in a coordinated fashion for all outlets by the brand owner.
Table 2 shows whether we find rivals when we define isochrones of 1 to 15 minutes of
time distance from each petrol station in our database, and the mean number of rivals in
the isochrones. Table 2 shows the number of markets in which we do not find rival outlets
within the isochrones, and in those cases the number of markets in which there is more
than one outlet of the same brand.

Table 2. Market structure within isochrones
(distance time in minutes)

Number of
Distance
petrol stations
Mean
time
with rivals in the number
(minutes)
isochrone
of rivals
1
37
1.03
2
113
1.15
3
174
1.28
4
255
1.62
5
309
1.95
6
362
2.24
7
416
2.58
8
442
3.10
9
466
3.79
10
475
4.34
11
495
4.98
12
509
5.64
13
521
6.49
14
530
7.27
15
538
8.08
Source: Authors’ calculations.

Mean
number
of own
brand
outlets
0.22
0.96
1.36
1.84
2.43
3.13
3.88
4.70
5.67
6.79
7.92
9.11
10.48
12.02
13.35

Number of
petrol
stations
without
rivals nor
own brand
outlets
396
311
236
179
142
114
84
65
53
50
44
32
27
22
17

Number of
petrol
stations
without
rivals but
with own
brand outlets
157
166
180
156
139
114
90
83
71
65
51
49
42
38
35

4. Results
We have estimated 15 linear regressions to infer the impact of rivalry on equilibrium prices,
that is the coefficient α1 in the following equation:

Pi   0  1 N ir   2 N io   3 N io 2   i (5)
where i=1,2,...,590 petrol stations, N ir is the number of rival outlets within the isochrone
of 1 to 15 minutes, and N io , N io 2 is the number of petrol stations of the brand of outlet i
within the isochrones and its square.

The number of rivals and the number of outlets of the same brand within the isochrone
might not be exogenous because in equilibrium we expect the number of outlets to depend
on potential demand (population and traffic) and the number and variety of brands that are
already in the market. We have estimated the previous equations using not only OLS but
also instrumental variables techniques using the brand of the nearest rivals, the population
of the area of each petrol station and the Mean Daily Intensity (MDI) of the traffic in the
road as instruments.
The calculation of the population and the IMD allotted to each of the petrol stations
deserved an explanation. For the population I was calculated using the census regions of
each service station and its surroundings, the number of people living in radius from 1 to
15 minutes around the service station. In this way, it was assigned the population residing
in the market according to its definition. Regarding the traffic has been assigned to each
service station the nearest traffic measure point of the road.2
Table 3 shows the IV results. In the specification standard errors are robust to
heteroskedasticity and correlation clustered geographically around roads.

2

The results are not significantly altered if we consider that the traffic can also influence the equilibrium price

as a demand factor. If there are barriers to entry that deterrence the entry of new operators when the traffic
increase, traffic can be an explanation of prices and not the number of entrants.

Table 3. IV estimates
Pi   0  1 N ir   2 N io   3 N io 2   i

Observations: 590

Endogenous regressor: N ir , N io , N io 2 . Instruments: population, dummy brand of closest rival, IMD.
1 minute
2 minutes
3 minutes
4 minutes
5 minutes
6 minutes
7 minutes
8 minutes
Constant
46.243***
46.040***
46.323***
46.944***
46.216***
45.946***
46.039***
45.915***
(0.396)
(0.437)
(0.312)
(0.510)
(0.943)
(0.749)
(0.466)
(0.463)
N_rival(.)
3.333
-4.009
-1.418
0.199
-1.240*
-1.017**
-0.737***
-0.609***
(2.041)
(2.940)
(1.059)
(1.068)
(0.733)
(0.456)
(0.291)
(0.243)
N_own(.)
7.227*
3.294
0.256
-1.516
0.733
1.038
0.800
0.767
(3.768)
(3.114)
(1.370)
(1.688)
(1.690)
(0.979)
(0.587)
(0.506)
-5.952
-0.269
0.393
0.446
0.076
-0.027
-0.028
-0.029
N_own(.)2
(4.341)
(1.225)
(0.473)
(0.288)
(0.245)
(0.114)
(0.065)
(0.046)
F(3,172)
3.30**
0.88
2.27*
3.34**
2.64*
3.20**
3.94***
5.26***
(0.0217)
(0.4543)
(0.0817)
(0.0206)
(0.0509)
(0.0246)
(0.0095)
(0.0017)
Overidentification
4.765
2.733
7.150
9.370*
2.925
4.052
3.535
4.575
Hansen J Statistic
(0.3122)
(0.6035)
(0.1282)
(0.0525)
(0.5705)
(0.3991)
(0.4726)
(0.3338)
9 minutes
10 minutes
11 minutes
12 minutes
13 minutes
14 minutes
15 minutes
45.671***
45.767***
45.628***
45.465***
45.292***
45.500***
45.456***
(0.464)
(0.568)
(0.589)
(0.579)
(0.766)
(0.666)
(0.676)
N_rival(.)
-0.364***
-0.327***
-0.294***
-0.257***
-0.256***
-0.203***
-0.176***
(0.115)
(0.093)
(0.075)
(0.074)
(0.069)
(0.051)
(0.044)
N_own(.)
0.689***
0.553**
0.521***
0.494***
0.505***
0.383***
0.330***
(0.262)
(0.237)
(0.203)
(0.156)
(0.192)
(0.134)
(0.119)
2
-0.031
-0.021
-0.017
-0.015**
-0.014*
-0.009**
-0.007**
N_own(.)
(0.021)
(0.016)
(0.012)
(0.007)
(0.007)
(0.004)
(0.003)
F(3,172)
8.18***
7.59***
8.42***
7.64***
5.6***
6.42***
6.18***
(0.0000)
(0.0001)
(0.0000)
(0.0001)
(0.0011)
(0.0004)
(0.0005)
Overidentification
7.999*
9.210*
7.438
6.849
8.120*
8.390*
6.930
Hansen J Statistic
(0.0916)
(0.0561)
(0.1145)
(0.1441)
(0.0873)
(0.0783)
(0.1396)
Robust Standard Errors within parenthesis (* 10%, ** 5%, *** 1%).
Constant

As shown in the table above, almost all estimates are jointly significant at 1% and the
instruments used are valid, as it indicates the Overindentification Hansen J Statistic3.
As expected, the effect of rivals on equilibrium prices is negative and statistically significant
at 1% in most cases. Additionally, as the isochrones get larger the effect of an additional
competitor is decreasing. This result shows that the effect of having a close competitor is
larger than the effect of having it far away.
Additionally, having more outlets of the same brand around has a positive and significant
impact on equilibrium prices. As the number of outlets increases, larger is the market
power of a brand.
Using the estimates of the impact of rivals on equilibrium prices, we have computed the
test of geographic hypothetical monopolist: we compute the likely mean increase in prices
that would happen if a rival at different time distance is merged with the hypothetical
monopolist. To do this once defined our objective function and estimated:

h( N 0r , N 0o , N 0o 2 )  E ( p | N 0r , N 0o , N 0o 2 )

(6)

We get our best price prediction if we convert to own brand pumps all the rivals’ gas
stations:
hˆ( N1r  0, N1o  N 0o  N 0r , N1o 2  N1o * N1o )

(7)

In this way we can calculate the price increase that will occur when moving from the
current balance to the hypothetical market monopolization when we define the market in
the different forms:

3

For a deeply analysis about instruments see Staiger and Stock (1997) and Stock and Yogo (2002).
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p0  hˆ( N1r  0, N1o  N 0o  N 0r , N1o 2  N1o * N1o )
pˆ1 
p0

(8)

Table 4 show the test results of simulates the prices under monopoly. Column 1 shows the
average price existing in the market and column 2 presents the average price equilibrium if
one firm monopolize the market. In the column 3 we present the effect of the
monopolization in terms of percentage. It is clear that the market for which
monopolization causes a Small (of 5%) but Significant and Non-transitory Increase in
Prices (SSNIP) is the one defined by an isochrone of 5-6 minutes of distance time.

Table 4. Increase in prices by the hypothetical monopolist with MDI as pricing
control
1
2
1/2 = 3
Average
Simulate
Relative price
Minutes price (cents average price
effect of
of euro)
(cents of euro) monopolization
(%)
1
46.70414
46.39005
-0.7
2
46.70414
48.12614
3.0
3
46.70414
47.96809
2.7
4
46.70414
47.37012
1.4
5
46.70414
49.34349
5.7
6
46.70414
49.16338
5.3
7
46.70414
48.86589
4.6
8
46.70414
48.84147
4.6
9
46.70414
48.10535
3.0
10
46.70414
48.17785
3.2
11
46.70414
48.2289
3.3
12
46.70414
48.17678
3.2
13
46.70414
48.32711
3.5
14
46.70414
48.1992
3.2
15
46.70414
48.2785
3.4
Source: Authors’ calculations.
Graphs 1 and 2 show how the effect of monopolization is decreasing as the isochrone
grows larger, and it crosses the 5% threshold in 5-6 minutes.
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Graph 1. Increase in prices by the hypothetical monopolist in cents of euros (€)

Source: Authors’ calculations.
Graph 2. Increase in prices by the hypothetical monopolist in percentage

Source: Authors’ calculations.
This result has important policy implications both for the analysis of potential mergers and
to implement measures to promote competition.
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As regards the analysis of mergers results indicate that the relevant geographic market
definition, which is essential to observe the evolution of concentration, must take into
account the local nature of gasoline retailing market. Traditionally the definition of gasoline
markets has been done ad-hoc and much larger sizes to the results obtained in this
investigation. A relevant geographic market definition too wide may cause the actual effect
of the merger is not appreciated.
As regards the measures to promote competition should affect the market structure within
5-6 minutes of movement and not across the board. To increase competition are two main
measures to be implemented. First facilitating the entry of new operators within the
markets of 5-6 minutes of movement of flags other than those already established. To
facilitate the entrance you can identify and eliminate potential barriers to entry in the
market. This entry would have a greater number of rivals which would increase the level of
competition and reduce the level of prices in the market. Second, measures to facilitate the
change of flag operators. If a market has more than one gas station with the same flag in 56 minutes of displacement change one flag would increase competition and reduce the
price level.
In our empirical application of the 590 petrol stations in the sample, 228 do not have any
competitor in 6 minutes of travel, allowing them to set prices significantly higher. The entry
of new petrol stations of different flags, other than those already established, would
increase competition and reduces the level of equilibrium prices. Among the 228 stations
with no competitors, 114 stations have some petrol station of the same brand within 6
minutes of travel. For these 114 petrol stations, change the flag of one of them would
cause an increased level of competition and reduce the equilibrium price.

15

5. Concluding remarks
Geographic market definitions in merger and entry regulations tends to be too large to take
into account that competition is only effective if it is close enough. Traditional analysis of
geographic markets has relied on techniques such as price correlations or chain of
substitutions that are not able to spot how interaction among outlets is depleted by
distance.
We conclude that geographic information systems can be very successfully used to define
more precisely relevant geographic markets. In the case of the petrol stations, we show that
relevant markets are those isochrones of only 5-6 minutes car travel around each petrol
station. Within each isochrone, without competition it is easy to exert localised market
power. Only drawing small enough isochrones will drive competition local markets in
because it is just close rivals that compete effectively with each other.
This result may be useful for policymakers. First in merger cases the relevant geographic
market definition is crucial. An excessively narrow or broad definition of the market can
lead to not finding significant effects and take wrong decisions. Second, if the aim is to
introduce measures to increase the level of competition in the markets must take into
account the local nature of competition between gas stations. In this sense we conclude
that the elimination of potential entry barriers can facilitate the market entry of new
operators within 5-6 minutes away, cause an increased level of competition and therefore a
reduction in the equilibrium prices. Obtaining lower equilibrium prices can not only get
through the entry of more operators. Measures to help retailers that change brand, can also
cause an increased level of competition.
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