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Abstract 

We exploit a unique panel dataset of retail gasoline stations across five Canadian cities from 
late 2006 to mid 2007 to explore the effects of local sellers on station specific prices and 
market shares. These data consist of the universe of outlets in each city. Our results suggest 
that an additional seller within a 3 km radius is significantly correlated with a 0.03-0.04 cent 
per litre drop in prices. These findings are robust to the use of covariates controlling for station 
specific characteristics as well as firm fixed effects. Further, the presence of another station 
affiliated with the same firm is correlated with a 0.15 cent per litre decline in prices. Finally, an 
additional outlet is significantly associated with roughly a 2 percentage point drop in station 
specific market share, with outlets belonging to the same brand possessing a larger marginal 
impact. In tandem, these estimates suggest that more outlets may actually result in lowered 
surplus. 
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1. Introduction 

What is the marginal impact of an additional retail outlet on local gasoline prices? Are 

such effects conditional on whether the outlet belongs to a vertically integrated refiner or 

independent retailer? Does the brand affiliation of the outlet matter? Alternatively, do outlets 

belonging to the same firm compete similarly as outlets belonging to different firms? What is 

the effect of an entrant on the distribution of station specific market shares? Does it result in 

cannibalization or the creation of new demand? 

While there is research on the effects of local sellers on retail gasoline prices, some of 

the above questions have not been extensively studied. This is especially true when one focuses 

on differences between within brand and between brand competition as well as the relative 

impacts of vertically integrated refiners and independents. The effects of competition on station 

specific market shares have also been ignored. This is unfortunate, given that the above 

questions address key concepts regarding firm strategy and competitive dynamics within a 

retail industry.  Resolving these ambiguities is also important from the perspective of 

competition policy.  

We attempt to contribute to the literature by exploiting a unique micro data set of retail 

gasoline prices for the cities of Calgary, Saskatoon, Regina, Winnipeg, and Toronto. The data 

consists of pooled single day (in a given month) observations of regular grade retail price 

posted by each outlet in each city over time. Specifically, we possess data on station specific 

prices based on a single day observation for each month from January 2007 to March 2007 for 

Toronto and for a three month period from the end of 2006 to the beginning of 2007 for the 

other cities. The novelty of these data arises from the availability of: (1) multiple station 

specific prices for the universe of retail outlets for each city; (2) information on the brand 
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affiliation and physical characteristics of each of these stations; and (3) data on station specific 

sales of regular grade gasoline that enable us to construct market shares.  

The objective of our research is to evaluate the effects of the number of local 

competitors on the pricing decision and market share of each retail outlet. Using the address of 

each outlet, we are able to calculate the number of competitors according to specific radii. This 

is important, as it accurately captures travel costs to individual drivers, and is therefore, an 

accurate representation of the effects of local competition. The use of panel data at the station 

level over time and across cities allows us to mitigate the possibility of confounded estimates 

of the number of local competitors, through fixed effects that control for time invariant 

unobserved shocks that are jurisdiction specific or common to all stations at a point in time. 

Perhaps more importantly, the ability to match each outlet to its corresponding brand affiliation 

allows us to account for unobserved heterogeneity at the firm level, which could be an 

important determinant of pricing and competitive strategy. We are also able to test the 

sensitivity of our findings through station fixed effects. 

The effects of more local competition are ex-ante ambiguous. Conventional wisdom 

suggests that more outlets should result in enhanced competition, and lower prices. However, 

search cost theory suggests that the converse might also be true. Local competition might also 

be impacted by differences in strategies employed by vertically integrated refiners relative to 

independent retailers. The data also allows us to assess whether the effects of the number of 

outlets are conditional on brand affiliation. In other words, is competition less intense if an 

outlet only competes with other outlets that are affiliated with the same firm?  

The literature is similarly unclear on the impacts of outlets on market shares. Strategic 

positioning could result in the creation of new demand, and therefore, entrant outlets may not 
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affect the market share of incumbent stations. On the other hand, entry could also result in the 

cannibalization of market shares, and therefore, a business-stealing effect.  

Our empirical estimates suggest that more competition in a 3 km radius is significantly 

correlated with lower retail gasoline prices, controlling for all else. Roughly speaking, areas 

with 10 additional stations experience prices that are 3 to 4 cents per litre lower relative to 

areas with a single station. These findings are robust to the use (alternatively) of firm and 

station fixed effects, as well as an array of covariates intended at capturing station specific 

characteristics and local market concentration. The marginal impact of an additional station 

does not seem to be conditional on the type of firm (vertically integrated or independent 

retailer). However, brand affiliation is important, as an additional station affiliated with the 

same firm is correlated with a 0.15 cent per litre drop in prices. Similarly, while an additional 

station is significantly correlated with a decline in station specific market share, the marginal 

impact of another outlet belonging to the same brand is larger in magnitude than the 

corresponding effect of a station affiliated with another brand. In tandem, these findings 

suggest that the welfare effects of a marginal competitor might be reduced surplus, as the 

incremental impact on retail prices is small, and entry results in ‘business-stealing’ as opposed 

to the creation of new demand.   

The remainder of this study is structured as follows. Section 2 discusses the literature. 

The data are described in section 3. Section 4 summarizes the main empirical findings. Section 

5 concludes.  
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2. Literature Review 

Theory 

Why should the number of local sellers affect retail gasoline prices? Barron et al. 

(2004) offer an comprehensive yet concise summary of relevant studies. Broadly speaking, 

most theoretical models are based on monopolistic competition where product differentiation 

occurs through outlet location. An alternative theoretical approach is through the modeling of 

search costs.2

From a demand perspective, an increase in the number of local sellers potentially 

reduces consumer search costs associated with bargain shopping, and therefore may result in 

lower prices. A specific example of a search cost is travel time. As noted in Sen and Townley 

(2009) more outlets lead to shorter traveling times and a decline in the opportunity costs 

associated with a search for better bargains.  

 Considering the homogeneous nature of retail gasoline, an increase in the 

number of local outlets should enhance competition and push prices closer to marginal costs. 

This should occur if stations are homogeneous or heterogeneous in their costs.  

However, under some assumptions, it is possible that an increase in retail outlets will, 

in fact, lead to higher prices. For example, assume that a consumer initially gets her supplies 

from outlets that are located at some distance from her residence. A competitor that establishes 

an outlet, which is nearer to it will be able to charge a higher retail price as consumers would 

be willing to pay a higher price given the reduction in traveling costs.  

Finally, it is important to acknowledge literature that has studied the effects of 

contractual affiliations on price-setting behaviour by stations (Slade, 1996). This is relevant as 

it may be possible that most outlets restricted in setting prices, because of specific contractual 

                                                 
2 Please refer to Barron et al. (2004) for details on theoretical models. 
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arrangements with the parent firm. In this case, the marginal effect of an additional competitor 

will be limited.  

With respect to the effects of local sellers on station specific market shares, as 

articulated by Netz and Taylor (2002), the market share effect suggests that firms’ have an 

incentive to locate close to each other or minimally differentiate in order to capture more 

customers. On the other hand, given that this will result in greater price competition and 

reduced margins, firms also have an incentive to locate further away from competing rivals in 

order to maximally differentiate. This is known as the market power effect. A firm’s decision 

on location and hence on whether it should minimally or maximally differentiate, depends 

critically on assumptions regarding the distribution of consumers, product elasticity, and 

transport costs. The important point of course, is that location impacts firm specific market 

shares.3

Empirics 

   

In terms of station specific data, the classic references are Shepard (1991) who employs 

a cross section of retail prices and station characteristics for all 1,527 stations in a four-county 

area in eastern Massachusetts (collected over a 12 week period in 1987) and Slade (1992) who 

uses comparable data from 10 Vancouver stations collected during a three month (summer) 

period in 1983. In contrast to the above studies, there is more of an emphasis on the effects of 

local sellers by Barron et al. (2000) who use station level data collected bimonthly between 

1992 and 1995 for all stations (roughly 4,000) from the Los Angeles Basin area. Competition is 

measured in terms of distance between stations. They find an increase in distance (less 

                                                 
 
3 Please see Eaton (1972), Eaton and Lipsey (1976), and d’Aspremont, Gabszewicz, and Thisse (1979) for further 
details. 
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competition) to be significantly correlated with higher premium as well as regular grade 

margins.  

Barron et al. (2004) employ data on prices charges on a single day (in 1997) by every 

gasoline station in Phoenix, Tucson, San Diego and San Francisco. Their results suggest that 

areas with more outlets experience a modest drop in retail prices. Hastings (2004) exploits the 

conversion of approximately 260 independent Thrifty gasoline stations to ARCO (Atlantic 

Richfield Company) stations in order to evaluate the effects of removing an independent on a 

nearby competitor’s price with data from the Los Angeles and San Diego metropolitan areas. 

The data contains a price observation for each station in February, June, October, and 

December of 1997. The presence of competitors within a 1 mile radius are evaluated. Her 

results suggest that the presence of independents leads to lower prices. Hastings and Gilbert 

(2005) study the effect of Tosca’s acquisition of Unicol’s West Coast assets by estimating the 

effects of outlets using company or outlet specific average weekly wholesale prices from July 

1996 to December 1998. They also use panel data on 26 metropolitan areas from January 1993 

to June 1997. Their results suggest that increased vertical integration from mergers may have 

resulted in higher wholesale prices because of the incentive of such firms to raise the costs of 

independent retailers.  

Hosken et al. (2008) study the effects of the number of local sellers through a three-

year panel of weekly prices for 272 stations in the Virginia suburbs of Washington, D.C. 

However, their emphasis is on retail price margins rather than actual price levels. Atkinson et 

al. (2009) use station level data on retail prices collected every 2 hours (8:00 a.m. to 10:00 

p.m.) over a roughly 3 month time period (August – November) in 2005, for 27 of the 28 

stations in Guelph (Ontario). While they offer a detailed analysis of price dynamics in terms of 
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the strategies chosen by outlets in response to price-setting by rival stations, they do not 

specifically estimate the marginal effects of outlets on prices.4 5

Some studies have used station specific data to study the effects of the number of local 

sellers on local price dispersion. As eloquently pointed out by Lewis (2008) price dispersion in 

retail markets usually refers to firms in the same market selling homogeneous goods but at 

different prices. Barron, Taylor and Umbeck (2004) find that an increase in local sellers is 

correlated with less price dispersion. Lewis (2008) also finds a negative relationship between 

seller density and price dispersion, with different magnitude of effects according to high or low 

brand sellers.

 

6 He uses posted price data for 327 stations in the San Diego area recorded on 

each Monday morning for 2000-01. When segregated by station, his results demonstrate a 

significant and negative relationship between price dispersion and low-brand sellers but a 

mostly insignificant effect with respect to high-brand sellers.7

The above discussion suggests that there is a limited amount of research that has been 

able to employ multiple price observations for a large number of stations across cities and over 

time. We attempt to contribute to the literature by using data on regular grade prices posted by 

  

                                                 
4 Other papers have used aggregate data to evaluate the effects of outlet density on average city prices. Sen (2003, 
2005) and Sen and Townley (2009) use average monthly data on retail prices and the number of outlets per 
100,000 of population across Canadian cities during the 1990s. In general, these studies find a statistically 
significant relationship between an increase in outlet density and lower retail prices. 
 
5 There are some other papers on Canadian retail gasoline prices that focus on the existence of retail price cycles 
rather than on the effects of the number of local sellers. These include Eckert (2002, 2003), Eckert and West 
(2004a, 2004b) and Noel (2007a, 2007b). 
 
6 Both Barron et al. (2004) and Lewis (2008) calculate the number of local sellers within a 1.5 mile radius. 
 
7 In terms of other research on price dispersion Lach (2002) measures price dispersion for five different consumer 
products in Israel. Sorenson (2001) estimates the impacts of local drugstores on prescription drug charges. Kalnins 
(2003) examines price dispersion among fast-food outlets in Texas and finds local competition to be important in 
the sense that while distance between outlets of the same chain is a determinant of substitutability, consumers did 
not view the products of different chains as close substitutes. Using data for fast-food chains in California, 
Thomadsen (2005) finds ownership structure to be an important determinant of competition and, thus, price 
dispersion. While distance between outlets is an important determinant of price dispersion as Kalnins (2003) 
finds, it matters if outlets are owned by independent franchisees or by a chain. 
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each station in five Canadian cities for some months over 2006-07. The benefits of these data 

are from the availability of station panel data for the universe of outlets, which enables us to 

ensure that our inference is not skewed by outliers. On the other hand, given that the price data 

are specific to a certain day in each month, and are at most available for a five month time 

period for Toronto, the time-series variation is limited. However, we think that studying the 

data is worthwhile given the paucity of research that has attempted to evaluate the effects of 

local sellers on stations specific price levels, with sellers being defined through a specific 

distance. In comparison, there seems to be a greater focus on local sellers and price dispersion.  

The data also permits a refinement of research questions. First, we are able to evaluate 

the effects of local sellers by firm type (vertically integrated refiner, independent retailer) as 

well as by brand affiliation. Second, we are able to assess the effects of local sellers on station 

specific market shares. We think this is important as comparable research – Netz and Taylor 

(20012) and Pinkse and Slade (1998) focus on the determinants of geographical clustering of 

gasoline stations rather than on the effects of clustering on station specific market shares.8

3. Data 

 

They then make inferences on the existence of ‘market share’ or ‘market power’ behaviour by 

retail stations. This is probably due to the unavailability of station specific market shares from 

their data. In comparison, the availability of market share information in our sample to us 

enables us to directly evaluate the relative magnitudes of the ‘market power’ and ‘market 

share’ effects.      

Our data were obtained from Kent Marketing, a private firm in London, Ontario, that 

collects this information from the universe of outlets in each market that it surveys. Kent 

                                                 
8 Pinkse and Slade (2002) look at all stations owned by vertically integrated firms in Vancouver, while Netz and 
Taylor (2002) use data on all stations in the Los Angeles Basin Area.  
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Marketing collects data on prices, sales volumes and other station specific attributes or 

characteristics through on-site visits to each retail outlet.9

As detailed in table 1, there are roughly 288 outlets in Calgary, 72 outlets in Saskatoon, 

71 outlets in Regina, 200 outlets in Winnipeg, and slightly less than 700 outlets in Toronto. 

Table 1 also contains the details on the day of visit for each month. The data were collected 

for: January, March, and May for Calgary, Saskatoon, and Regina; December, February, and 

April for Winnipeg; and for each month from January to May for Toronto. The data collection 

process takes the longest time for Calgary (6-13 days) and Winnipeg (9-11 days), but is 

otherwise 3 days (in most cases) for Regina and Saskatoon and from 5-8 days for Toronto. In 

most cases, a significant number of outlets are surveyed on each day of the data collection 

process. While the number ranges from 20-30 outlets for the smaller cities, the data reveals that 

on some days information was collected for more than 250 outlets in Toronto.   

 The data also contains the complete 

postal address of each outlet along with the latitude and longitude of its location. The identity 

of the affiliated firm – whether vertically integrated or independent – is also available. 

Unfortunately, details of the exact contractual affiliation between the dealer and the affiliated 

firm are not collected by Kent Marketing.      

Our data consists of a single price observation for each station in each month, which 

corresponds to the specific day in which the outlet was visited by a Kent Marketing 

representative. Figure 1- 5 gives the distribution of outlets for each city according to the 

number of other outlets they face within a 3 km radius, which is consistent with the 1.5 mile 

                                                 
9 There are currently over 8,000 outlets surveyed by Kent Marketing across Canada. Data on sales volumes are 
collected through pump meter readings during on-site visits. Further details are available at 
http://www.kentmarketing.on.ca/markets.html. 
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radius employed by other U.S. based research. These data are also matched to the mean price 

charged by stations.     

Some common trends are apparent across cities. A bulk of outlets in all cities face 5-10 

other outlets within a 3 km radius. However, there are differences in price trends. For the most 

part, retail prices drop with an increase in the number of competitors in Regina. In contrast, 

there are no clear patterns in Saskatoon or Calgary. Generally speaking, retail prices seem to be 

lower in areas in the Greater Toronto Area with more than 10 outlets in a 3 km radius. On the 

other hand, the correlation between more outlets and lower prices seems more evident in 

Winnipeg. 

Table 2 offers some more details on the division of retail outlets among the vertically 

integrated firms. Esso, Petro-Canada, and Shell are the national level vertically integrated firms 

with outlets across the country. Co-op and Husky are regional vertically integrated refiners in 

Western Canada. The division of stations is pretty even among national vertically integrated 

firms (from 15% to 17%) and regionals (roughly 9%) in Calgary. Esso is clearly the dominant 

firm (23% of stations) in Regina and Saskatoon. On the other hand, Shell has approximately 

25% of all outlets in Winnipeg. Esso also has the largest market share of stations (nearly 27%) 

in Toronto. Collectively, independent retailers possess more than 30% of all stations in 

Calgary, Regina, and Saskatoon.    

In summary, while informative, the above discussion does not offer any clear insight on 

the true relationship between outlets retail prices. The next section presents a more rigorous 

research design to disentangle the effects of local competition from other unobserved factors.    
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4. Empirical Strategy 

We use the following base empirical specification in order to evaluate the effects of 

local competition on station specific prices as well as with respect to station specific market 

shares; 

 

Pijt or MSijt = β0 + β1NCOMPijt + β2CRUDEt + β3CRUDE(-1)t + β4SSPUMPijt + β5LCSTORijt + 

β6MSTORijt + β7SCSTORijt + β8CWASHijt + β9DHWAYijt + β10POPjt + β11HHINCjt + 

β12UNEMPjt + β13DWORKjt + ΣFFEj (or NVIijt and RVIijt) + ΣDFEj + ΣCFEj + ΣMFEt + uijt            

(1) 

 

Here, i refers to the station, j the city and t to the specific day the data were recorded, 

and uijt is the (independently and identically distributed) error term. Summary statistics of all 

variables used in the analysis are shown in Table 3.  

Pit  is the retail price (in cents per litre) of regular grade gasoline charged by station i in 

city j at day t and recorded when the particular outlet was surveyed. NCOMPijt is the number of 

other retail outlets either within station i’s Forward Sorting Area (FSA) or within a distance of 

3 kilometres. Calculating the number of competitors by FSA was straightforward given the 

availability of postal code data. Corresponding information on the latitude and longitude of 

each station along with geo-coding software was used to construct the number of other outlets 

within a 3 km radii. These data also enable us to construct market shares for each station (MSijt) 

based on its sales of regular grade gasoline relative to all other competitors in a 3 km radius. 

A legitimate concern is that price and sales data were not collected on the same day, 

which could potentially result in skewed estimates of the effects of the number of local sellers. 
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However, our understanding is that in most cases, data on stations within a 3 km radius were 

collected on the same day. Another point concerns the use of 3 km as the specific radius. 

However, we obtained very similar results whether we constructed the number of local sellers 

within a 2, 3, or 4 km radius. This corresponds with findings from other studies.   

There are, of course, other factors that impact retail prices independent of local 

competition. Cost shocks are captured through crude oil prices. CRUDEt is the day specific 

crude oil price corresponding to the day that information on station i’s retail price was 

collected. Par Edmonton prices are used for cities in Manitoba and westward, while Brent 

Montreal crude oil prices were employed for Toronto. CRUDE(-1)t is the average crude oil 

price in the previous month.  

Station specific costs may also be an important factor in explaining the price charged 

by a particular station or its market share. The presence of a convenience store might, for 

example, imply higher overheads. To account for that we employ SCSTORijt, MCSTORijt, and 

LCSTORijt, which are dummy variables that denote whether the station has a small, medium, or 

large convenience store, respectively. The dimensions for small, medium, and large stores are 

1- 50 sq. feet, 50-200 sq. feet, and greater than 200 sq. feet. The omitted category is an outlet 

with no convenience store. CWASHijt is a 1-0 indicator for the presence of a car wash. Finally, 

SSPUMPijt is the number of self service pumps. While the availability of a car wash and pumps 

might attract more business and market share, it may potentially force stations to charge higher 

prices because of higher marginal costs.  

Station specific retail prices and market shares may also be influenced by local 

economic factors, demographics and geography. DHWAYijt represents distance (in kilometers) 

to the nearest highway. Arguably, stations on or very near to a highway may enjoy some 
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degree of market power and thus be able to charge higher prices. We employed geo-coding to 

construct POPjt, which is total population within a 3 km radius around the station. Similarly, 

HHINCjt is average household income calculated within a 3 km radius. UNEMPjt is the 

unemployment rate within the 3 km radius. DWORKjt is the percentage of drivers in the FSA 

that commute to work, also within the radius. All these variables are from the 2006 Census of 

Canada. 

Finally, we employ fixed effects to account for any unobserved factors that might 

impact retail prices and market shares. ΣFFEj are firm fixed effects. ΣDFEj represents day of 

week fixed effects, ΣCFEj are city specific fixed effects, and ΣMFEt are month fixed 

dummies. Hence, the impacts of local competition are identified by exploiting time-series 

variation (albeit for a short period) within cities, holding constant time invariant firm and city 

specific differences.  The use of firm fixed effects are particularly important to account for 

unobserved firm specific heterogeneity that might affect outlet strategy regarding competition 

and prices. Alternatively, we use NVIijt and RVIijt which are dummies that denote whether the 

outlet is affiliated with a national and regional vertically integrated firm. The omitted category 

is then an independent retailer.  

The above specification imposes the constraint that the marginal effect of another 

station is invariant across firm type and brand. We use simple difference-in-difference 

specifications to evaluate whether the effects of local sellers are conditional on firm type or 

brand. Specifically, we create competition variables that separately indicate the number of 

national and regional vertically integrated firms within a 3 km radius. These variables are then 

interacted with two dummies (NVIijt and RVIijt), which indicate whether the outlet is affiliated 

with a national or regional vertically integrated firm. As a result we are able to evaluate not 
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only whether the effects of local sellers are conditional on firm type, but also if these impacts 

depend on the type of the outlet itself.  

We also investigate the importance of brand affiliation. This is accomplished by 

creating variables that separately identify the number of same brand sellers in a 3 km radius 

from outlets owned by other vertically integrated refiners and independents.  

5. Empirical Results 

Baseline Results 

Table 4 contains our baseline OLS estimates. Column 1 consists of estimates of the 

effects of local outlets measured by FSA. Columns 2 and 3 contain results of the effects of 

local sellers within 3 km. The difference between columns 2 and 3 is that column 3 also 

contains firm specific dummies for each national and regional vertically integrated firm. On the 

other hand, the differential effects of vertically integrated firms (relative to independent 

retailers) in columns 1 and 2 are captured through two dummies that represent national and 

regional vertically integrated firms. Unless stated otherwise, standard errors of coefficient 

estimates are clustered by brand in order to account for unobserved correlations between 

outlets belonging to the same firm.10

Empirical results in columns 1 and 2 clearly demonstrate the importance of employing 

competition measures based on radii. Specifically, the competition variable in column 1 based 

on the FSA, is negative but statistically insignificant. On the other hand, corresponding results 

from columns 2 and 3 suggest that one more competitor (in a 3 km radius) is significantly 

correlated with roughly a 0.03 cents per litre drop in the price charged by an individual outlet. 

Further, this result is statistically significant at either the 1% or 5% levels.      

 

                                                 
10 We present our results from levels models. However, we did not obtain any different results from comparable 
log-log specifications. We obtained similar standard errors by clustering on city and month. 
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Other results follow expected patterns and are similar across columns. In terms of 

market characteristics, a 1 cent per litre increase in crude oil prices is significantly correlated 

(at the 1% level) with a 0.82 cents per litre rise in station specific prices. On the other hand, an 

increase in crude oil prices averaged over the past month is significantly associated (at the 1% 

level) with lower contemporary prices. Columns 1 and 2 reveal that there are no statistically 

significant differences in prices charged by vertically integrated firms relative to independent 

retailers.  

Station specific features are also statistically significant. One more self service pump is 

significantly correlated (at the 5% level) with an 0.017 cents per litre increase in prices. In 

contrast, the convenience store dummies are correlated with a 0.7-0.9 cents per litre drop in 

station specific retail prices (statistically significant at either the 5% or 1% levels). There does 

not seem to be a significant difference in the magnitude of these coefficient estimates by size 

of convenience store.  

 Table 5 explores the effects of local competition by city. This is accomplished by 

interacting the local competitors covariate with city specific dummies. We do not obtain any 

significantly different results, as an additional competitor in a 3 km radius is correlated with a 

0.05 cents per litre increase in retail prices. The interactions between the number of local 

competitors and city dummies are statistically insignificant.   

Instrumental Variables  

OLS and fixed effects (FE) coefficient estimates might plausibly be biased by omitted 

variables or simultaneity bias. We think that this is relevant given the heterogeneity in outlet 

location. Unobserved factors might certainly be correlated with the specific location decision 

associated with an outlet. This is true whether we are consider location across or within cities. 
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Specifically, a firm may decide to locate an outlet in a particular neighbourhood or city based 

on a variety of factors ranging from existing household income and the purchasing power of 

consumers, trends in demographics, and business growth potential. All these factors impact the 

future profitability of an outlet. An inability to properly account for such unobserved 

determinants of outlet location will result in confounded estimates of the effects of local 

competition.  

Given the short time duration of the data, using city fixed effects and census sub division 

covariates should reduce the magnitude of measurement error by purging coefficient estimates 

of the number of local sellers of bias from correlations with unobserved neighbourhood and 

city specific factors that are fixed over time. However, this is certainly not a sufficient strategy. 

An alternative approach would be through instruments that could plausibly explain the 

incidence of outlets with and across neighbourhoods and cities.  

This is, of course, quite challenging, especially given – to the best of our knowledge –an 

absence of a natural experiment or reasonable variation in city specific polices that could 

plausibly affect station location. We collected data from Canada Post on the number of local 

businesses and residences by FSA and constructed a ratio of business to residence counts. The 

intuition is that more local growth encourages the location of retail outlets. However, pricing 

by stations should not be impacted by any particular mix between businesses and residences. 

Pricing should be affected by local population which we have already included as a right hand 

side covariate. First and second stage Instrumental Variables (IV) estimates are detailed in 

table 6.   

The coefficient estimate of the business to residence ratio from the first stage equation is 

statistically significant (at the 1% level) and is positive, suggesting that a rise in this ratio is 
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correlated with an increase in the number of local outlets within a 3 km radius. The coefficient 

estimate of the number of local competitors (from the second stage equation) is negative and 

remains statistically significant at the 1% level. This is important, as second stage estimates 

would otherwise be confounded (Bound, Baker, and Jaeger (1995), Staiger and Stock (1997)). 

In magnitude, IV estimates are larger than previous OLS estimates. However, we do not 

place much emphasis on these findings. We are unable to conduct any sensitivity analysis 

because of the unavailability of alternate instruments. The lack of more instruments also 

prevents us from conducting a test of exclusion restrictions. The only result that we can note is 

that the coefficient estimate of the number of local sellers remains negative and statistically 

precise. Therefore, the remainder of this study is based on OLS and FE estimates. 

Competition by Firm 

 The previous estimates do not distinguish the effects of local competition by firm type. 

Broadly speaking, this might be accomplished by taking into account the firm affiliation of 

each competing outlet or whether the outlet is affiliated with a vertically integrated refiner or 

independent retailer. Column 1 in table 7 differentiates the number of local competitors 

according to whether it is national or regional vertically integrated firm or an independent. 

These competition variables are then interacted with dummies that distinguish whether the 

station is affiliated with a national or regional vertically integrated refiner. The objective is to 

assess whether different types of firms have varying competitive effects, which are in turn, are 

conditional on the station’s affiliation. On the other hand, column 2 contains interactions of the 

number of national, regional, and independents with firm specific dummies.  

Column 3 investigates the marginal impacts of local competitors by brand. Specifically, 

we distinguish between local competitors belonging to the same brand and the number of 
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vertically integrated and regional refiners and independents by brand. Column 4 uses the same 

covariates but also adds dummies for each vertically integrated refiner.   

 Empirical estimates from columns 1 and 2 do not offer any evidence that the number of 

vertically integrated have different competitive effects relative to independent retailers. This is 

because coefficient estimates of the number of local retailers by type (national, regional, 

independent) are all statistically insignificant. Further, the interaction of these covariates with 

dummies denoting the identity of the outlet (national or regional) are also statistically 

insignificant, implying that this true for all stations, irrespective of affiliation. Broadly 

speaking, we obtain similar results in column 2 when we differentiate vertically integrated 

refiners according to specific firm affiliation. The one intriguing result from column 2 is that 

on average, Petro-Canada outlets respond to an additional outlet owned by another vertically 

integrated firm with lower prices. On the other hand, an additional outlet owned by an 

independent retailer within a 3 km radius, is correlated with a price increase. However, we 

place limited emphasis on these findings given that they are only significant at the 10% level. 

 Results from columns 3 and 4 suggest that, on average, an increase in the number of 

outlets with the same brand affiliation – irrespective of whether the brand is a vertically 

integrated firm or independent retailer - is significantly correlated (at the 1% level) with a 0.15 

cents per litre drop in station specific prices. An increase in the number of outlets affiliated 

with different regional vertically integrated refiners is correlated (at the 1% level) with lower 

prices. However, the magnitude of the coefficient estimate of same brand competitors is larger 

than the effect of different brand regional vertically integrated outlets. In contrast, one more 

independent retailer is associated with a 0.06 cents per litre rise in station specific prices. We 

obtain extremely similar results whether or not we employ firm fixed effects. 
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 These results are intriguing. Conventional wisdom would suggest that an increase in the 

number of same brand outlets within a local area might in fact result in a lessening of 

competition, as tacit collusion would arguably be easier. Our results, in fact, suggest the 

opposite. On average, controlling for a variety of station specific and market characteristics, an 

increase in same brand outlets is significantly correlated with lower station prices.  

  Market Shares and Local Competition 

 There is extremely limited research on the effects of number of local sellers on outlet 

specific market shares. This is probably a result of difficulties associated with procuring such 

data. However, the results of such analysis could plausibly shed more light on the welfare 

effects of an increase in local sellers. Conventionally, if an increase in more sellers results in 

lower prices, than consumers are better off because they obtain more surplus. However, these 

welfare effects might be attenuated if the increase in stations essentially results in more 

overhead costs and the cannibalization of existing market shares with no increase in demand. 

This would occur if entrants are basically ‘stealing market share’ from incumbents and not 

attracting new business. Further, estimating the effects of outlets by brand on station market 

share is important given the significant correlation between same brand outlets and prices 

revealed by our previous estimates. Specifically, one would then plausibly expect station 

specific market share to be also impacted by the presence of same brand outlets.    

 Table 8 details estimates of the effects of local sellers on station specific market shares 

(within a 3 km radius) calculated from each station’s sales of regular grade gasoline.11

                                                 
11 The number of observations are less when compared to our price regressions. This is because sales data were 
missing for some stations. When that occurred, we also had to drop all other outlets, for which such stations (with 
missing sales data) were competitors within a 3 km radius. This is to ensure that we accurately defined the market 
share of each outlet with respect to all other outlets in the radius.  

 Column 

1 focuses on the effects of all outlets within a 3 km radius. Column 2 interacts the number of 
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competitors with dummies denoting whether the specific outlet is affiliated with national and 

regional vertically integrated firms. Therefore, the coefficient estimate of the number of local 

sellers refers to the marginal impact of an independent retailer. The effects of the number of 

competitors by brand are explored in column 3.  

 Results from column 1 imply that one more competitor is associated with a 2.29 

percentage drop in station specific market share – a relationship that is statistically significant 

at the 1% level. Column 2 reveals that this result can be attributed to national vertically 

integrated refiners. Specifically, while the marginal effect of an outlet on the market share of 

an independent is -1.645 (statistically significant at the 1% level), the corresponding 

incremental effect on the market share of an outlet affiliated with a vertically integrated firm is 

-0.89 (statistically significant at the 5% level).  Therefore, on average, one more outlet, results 

in a 2.54 (1.65 + 0.89) decline in the market share of outlets affiliated with vertically integrated 

firms. In contrast, the marginal effect of an additional outlet on the market share of outlets 

affiliated with regional vertically integrated firms is statistically insignificant. 

Intriguingly, results from column 3 are aligned with previous findings on the effects of 

outlets on prices, conditional on brand affiliation, as they reveal that same brand competitors 

(coefficient estimate of -2.69) have a slightly larger effect on station specific market shares 

relative to competitors from different brands (coefficient estimate of -2.21). Further, both these 

coefficient estimates are statistically significant at the 1% level.   

 Other covariates are also significantly correlated with an increase in station specific 

market share. First, the national vertically integrated dummy is statistically significant (at 

either the 5% or 10% levels of significance) and is positive, implying that outlets affiliated 

with such firms enjoy higher market share relative to independent retailers. Second, an 
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additional self service pump is significantly correlated (at the 1% level) with more station 

market share. 

Sensitivity Analysis 

 Table 9 contains the results of some further robustness tests. Columns 1 and 2 include a 

Herfindahl Hirschman Index (HHI) calculated through firm specific market shares based on all 

outlets within a 3 km radius.12

 The first observation is that coefficient estimates of the HHI are statistically 

insignificant. On the other hand, while coefficient estimates of the number of local competitors 

are slightly smaller in magnitude in columns 1 and 2, they remain statistically significant (at 

either the 1% or 10% levels of significance. The second observation is that the number of 

sellers are statistically significant (at the 1% level) in columns 3 and 4, even with the use of 

station fixed effects. Therefore, results on the impacts of local sellers from previous tables 

should not be attenuated by unobserved heterogeneity that is station specific and fixed over 

time.      

 To be clear, the firm specific affiliation of all outlets within a 3 

km radius around each station i were taken into account to calculate the sales and therefore, 

market share accruing to each firm through its outlets. The objective is to evaluate whether the 

effects of outlets are conditional on local market concentration. The dependant variables in 

columns 1 and 2 are the gas price and market share of each individual outlet, respectively. 

Columns 3 and 4 study the consequences of employing station specific fixed effects aimed at 

controlling for unobserved heterogeneity at the station level. As a result other station specific 

covariates had to be omitted as right hand side covariates. 

 

                                                 
12 This index is a common measure of market concentration or power and is the sum squared of individual firm 
market shares. 
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6. Conclusion 

 We attempt to contribute to the literature by employing a unique panel dataset on 

station specific prices and market shares. The data contains information on each retail gasoline 

outlet across five Canadian cities. Our study focuses on the effects of local sellers, in an 

attempt to understand the impact of an additional station. We exploit the rich details available 

from the data in order to evaluate whether the effects of local sellers are conditional on firm 

type and brand. 

  Our results suggest that an additional station is correlated with a modest reduction in 

prices. This result is robust to the use of station specific covariates as well as station and firm 

specific fixed effects intended to account for unobserved heterogeneity. However, a station’s 

pricing seems to respond differentially according to brand affiliation. Specifically, one more 

outlet belonging to the same brand has a greater impact on station prices relative to the 

presence of outlets belonging to other brands. We also find evidence of a correlation between 

more stations and reduced market share. Further, a same brand outlet has a slightly larger effect 

on station specific market share compared to the corresponding impacts of outlets affiliated 

with other brands.  

 Our estimates reveal that an additional local competitor does not create new demand 

and results in a cannibalization of market share among existing outlets. Given the rather 

modest impact of additional sellers on price, this finding suggests that entry by retail outlets 

may not be welfare enhancing. 

Why should pricing and station market share be specifically affected by same brand 

presence? Brand affiliation with vertically integrated firms among retail gasoline outlets in 

Canada can be classified as follows: (1) company operated—where the vertically integrated 
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firm or supplier owns the retail outlet, and the dealer and attendants are salaried employees of 

the supplier and the supplier determines the pump price; (2) lessee operated stations are 

stations owned by the supplier, but leased to and managed by a lessee/dealer that purchases 

gasoline from the supplier and resells it to consumers at a price determined by the lessee; (3) 

commission dealer operated stations are stations owned by the supplier, who also owns the 

inventory and sets the pump price. On the other hand, stations are managed by dealers that are 

paid a commission based on the volume of gasoline sold; and finally, (4) branded independent 

stations, which are owned by dealers, who purchase gasoline from the supplier and resell it at a 

price determined by the dealer.13

Eckert and West (2005) report reductions in the number of company owned outlets, 

lessee dealers and branded independents, but an increase in the number of commission dealer 

operated stations that occurred in Toronto from the mid 1990s to the early 2000s. It is possible 

that an increase in commission dealer operated stations at the expense of company operated 

outlets results in less alignment of an outlet’s incentives with overall firm profitability. It is 

also possible that unobserved firm specific reward schemes are based on outlet comparisons 

within a confined geographical area. 

 

On the other hand, the growth of commission operated outlets do imply potential gains 

to vertically integrated firms that are consequently relieved of the day to day expenses of many 

retail outlets. Further, the responsibility and risk of managing the outlet is transferred a dealer 

who is perhaps more knowledgeable of local market conditions and can therefore, respond to 

various situations in a more rapid and efficient manner. Further, the increase in commission 

dealer operated outlets at the expense of lessee operated and branded independents is perhaps 

more consistent with an attempt to eliminate moral hazard and double marginalization, which 
                                                 
13 This description is taken from the Conference Board of Canada (2001). 
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is one of the implications of our model. Specifically, the fact that the supplier still sets the 

pump price can be viewed as an instrument used by the vertically integrated firm to mitigate 

any moral hazard concerns on the part of the operator and ensure that its incentives are aligned 

with the supplier (vertically integrated firm). In summary, more research is needed to 

understand the differential effects of same brand outlets as well as possible correlations with 

specific contractual affiliation with parent firms. 
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Figure 1: Mean Gas Price by Number of Competitors for Calgary
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Figure 2: Mean Gas Price by Number of Competitors for Regina
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Figure 3: Mean Gas Price by Number of Competitors for Saskatoon
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Figure 4: Mean Gas Price by Number of Competitors for Winnipeg
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Figure 5: Mean Gas Price by Number of Competitors for Toronto
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Table 1. On site visits for data collection 

City Month Duration of on site visits Number of 
stations visited 

Calgary 1 2006/12/30 1 
    2007/1/7 – 2007/1/13 288 
  2 2007/3/20 – 2007/3/30 278 
    2007/4/3-2007/4/7 3 
  3 2007/5/12-2007/5/25 282 
Saskatoon 1 2007/1/6 – 2007/1/14 73 
  2 2007/3/9 – 2007/3/12 71 
  3 2007/4/29 - 2007/5/1 72 
Regina 1 2007/1/3 – 2007/1/6 72 
    2007/1/15 1 
  2 2007/3/6 - 2007/3/9 70 
  3 2007/5/1 - 2007/5/3 69 
    2007/5/22 1 
Winnipeg 1 2006/12/14 - 2006/12/23 203 
  2 2007/2/24 - 2007/3/7 196 
  3 2007/4/18 1 
    2007/4/22 - 2007/4/27 196 
Toronto 1 2007/1/6 - 2007/1/13 697 
  2 2007/2/4 - 2007/2/11 690 
  3 2007/3/4 - 2007/3/11 688 
  4 2007/4/1 - 2007/4/6 687 
  5 2007/5/5 - 2007/5/13 692 
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Table 2. Mean number and proportion of outlets across waves 

  Calgary Regina Saskatoon Toronto Winnipeg 

Brand 
Mean 

# 
Mean 
Prop 

Mean 
# 

Mean 
Prop 

Mean 
# 

Mean 
Prop 

Mean 
# 

Mean 
Prop 

Mean 
# 

Mean 
Prop 

ESSO 43.33 17.88% 11.00 23.91% 10.00 23.32% 156.40 26.75% 25.33 20.71% 
PETROCAN 38.00 15.68% 8.00 17.39% 6.00 13.99% 143.40 24.53% 23.00 18.80% 
SHELL 37.33 15.41% 9.00 19.57% 7.33 17.06% 120.40 20.60% 31.00 25.34% 
CO-OP 
(WEST) 21.33 8.80% 1.00 2.17% 2.00 4.66%     9.00 7.36% 
HUSKY 21.67 8.94% 2.00 4.35% 3.00 6.83% 2.00 0.34% 3.00 2.45% 
SUNOCO             71.80 12.28%     
Independent 
Retailers  33.29%  32.61%  34.14%  15.5%  25.34% 
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Table 3. Summary Stats 

Variable   Obs Mean Std. 
Dev. 

Min Max 

Gas Price  4284 95.44781 10.91089 71.5 121.9 
Market Share 4284 14.44558 14.07706 0 100 
Firm 
Type 

- NVI 4284 0.665033 0.472034 0 1 

  - RVI 4284 0.130252 0.33662 0 1 
  - Ind 4284 0.204715 0.403541 0 1 
Crude Oil Price (Current) 4284 45.31195 3.572043 38.1 52.794 
Crude Oil Price (Past 
Month) 

4284 45.38358 3.049265 39.597 50.337 

# SS 
Pumps 

 4284 26.45145 11.25041 2 73 

Store 
Size 

- No Store 4284 0.051354 0.220744 0 1 

  - Small 4284 0.303455 0.459804 0 1 
  - Medium 4284 0.38282 0.486132 0 1 
  - Large 4284 0.262372 0.439975 0 1 
Distance from Highway 4284 3.265523 2.274262 0.1 12.7 
Population (10k) 4284 5.161366 3.081532 0.008967 17.9516 
Mean HH Income (1k) 4284 82.17355 21.96807 36.2161 168.0911 
Unemployment Rate 4284 6.260357 1.618374 2.520822 10.45586 
% Driving to Work 4284 65.78988 11.7133 22.0108 91.79284 
Business to Residential 
Ratio 

4284 0.101894 0.111863 0 1.522772 
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Table 4. Baseline OLS estimates 14

 
 

  (1) 
Sellers 
by FSA 

 (2) 
Sellers 

by 3 km 

 (3) 
Sellers 

by 3 
km 

 

Number of Competitors 
in 3 km radius 

 -0.0108 
(0.0095) 

 -0.0282 
(0.0117) 

b -0.0307 
(0.0115) 

c 

Crude Oil Price  0.8328 c 0.8191 c 0.8196 c 
     Current Day  (0.0624)  (0.0645)  (0.0647)  
Crude Oil Price  -3.0169 c -3.0468 c -3.0469 c 
     Past Calendar Month (0.0851)  (0.0845)  (0.0843)  
National VI   0.1908  0.1660    
   (0.3583)  (0.3618)    
Regional VI   -0.4396  -0.4763    
   (0.3090)  (0.3039)    
# Self-serve  0.0169 b 0.0167) b 0.0175 b 
     Pumps  (0.0071)  (0.0072  (0.0072)  
Convenience  -0.7193 a -0.6628) a -0.6738 a 
     Store (Small)  (0.4043)  (0.3858  (0.3876)  
Convenience  -0.7879 a -0.7669) a -0.8193 a 
     Store (Medium)  (0.4305)  (0.4178  (0.4203)  
Convenience  -0.9097 b -0.8941) b -0.8986 b 
     Store (Large)  (0.4423)  (0.4192  (0.4174)  
Car Wash   -0.2399  -0.2458  -0.1892  
   (0.1664)  (0.1648)  (0.1931)  
Distance from  Yes  Yes  Yes  
 Highway, Population, 
Mean Household 
Income, Unemployment 
Rate, % Driving to Work  

       

Day of Week FE  Yes c Yes c Yes c 
Month FE   Yes c Yes c Yes c 
City FE   Yes c Yes c Yes c 
Firm FE         
N   4210  4284  4284  
 

 

 

 

                                                 
14 The data are station specific from 5 Canadian cities: Calgary, Regina, Saskatoon, Toronto and Winnipeg. 
Bootstrap standard errors are clustered by brand. a denotes significance at the 10% level, b denotes significance at 
the 5% level and c denotes significance at the 1% level. 
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Table 5. OLS estimates by city  15

 
 

 (1)  (2)  
  
# Competitors -0.0470 b -0.0459 b 
  (0.0222)  (0.0219)  
# Competitors -0.0295  -0.0376  
     x Regina (0.1085)  (0.1090)  
# Competitors -0.1079  -0.1179  
     x Saskatoon (0.1258)  (0.1242)  
# Competitors 0.0361  0.0315  
     x Toronto (0.0236)  (0.0224)  
# Competitors -0.0203  -0.0225  
     x Winnipeg (0.0948)  (0.0944)  
Crude Oil Price 0.8183 c 0.8188 c 
     Current Day (0.0644)  (0.0646)  
Crude Oil Price -3.0455 

(0.0846) 
c -3.0456 

(0.0844) 
c 

National 
VI 

 0.1578 
(0.3614) 

   

Regional 
VI 

 -0.5053 
(0.3087) 

   

# Self-serve 0.0170 b 0.0177 b 
     Pumps (0.0070)  (0.0070  
Convenience -0.6663 a -0.6763 a 
     Store (Small) (0.3808)  (0.3823  
Convenience -0.7803 a -0.8295 b 
     Store (Medium) (0.4136)  (0.4158  
Convenience -0.8997 b -0.9001 b 
     Store (Large) (0.4161)  (0.4136  
Car 
Wash 

 -0.2396 
(0.1654) 

 -0.1811 
(0.1930 

 

      
Distance from Highway, Population, Mean 
Household Income, Unemployment Rate, % 
Driving to Work 

Yes  Yes  

Day of Week FE Yes c Yes c 
Month 
FE 

 Yes c Yes c 

City FE  Yes c Yes c 
Firm FE  No  Yes  
N  4284  4284  
 
                                                 
15 The data are station specific from 5 Canadian cities: Calgary, Regina, Saskatoon, Toronto and Winnipeg. 
Bootstrap standard errors are clustered by brand. a denotes significance at the 10% level, b denotes significance at 
the 5% level and c denotes significance at the 1% level. 
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Table 6. Instrumental Variables 16

 
 

 (1)  (2)  
  1st 

Stage 
 2nd 

Stage 
 

Dependent Variable # Competitor Gas 
Price 

 

Business-residential ratio 3.6273 
(0.7063) 

c   

# Competitors   -0.1754 b 
    (0.0731)  
Crude Oil Price 0.1143 c 0.8358 c 
     Current Day (0.0276)  (0.0602)  
Crude Oil Price -0.0174 

(0.0308) 
 -3.0483 

(0.0755) 
c 

National 
VI 

 -0.7284 
(0.2785) 

c 0.0660 
(0.3782) 

 

Regional 
VI 

 -0.2512 
(0.4892) 

 -0.5005 
(0.3121) 

 

# Self-serve 0.0169  0.0193 b 
     Pumps (0.0178)  (0.0083)  
Convenience 0.6447  -0.5757  
     Store (Small) (0.4471)  (0.4071)  
Convenience 0.2537  -0.7382 a 
     Store (Medium) (0.4874)  (0.4327)  
Convenience -0.0693  -0.9156 b 
     Store (Large) (0.5995)  (0.4350)  
Car Wash  0.1279  -0.2279  
  (0.2777)  (0.1788)  
Distance from Highway, Population, 
Mean Household Income, 
Unemployment Rate, % Driving to 
Work 

Yes  Yes  

Day of Week FE Yes a Yes c 
Month FE  Yes c Yes c 
City FE  Yes c Yes c 
Firm FE  No  Yes  
N  4284  4284  
 

 

 

                                                 
16 The data are station specific from 5 Canadian cities: Calgary, Regina, Saskatoon, Toronto and Winnipeg. 
Bootstrap standard errors are clustered by brand. a denotes significance at the 10% level, b denotes significance at 
the 5% level and c denotes significance at the 1% level. 
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Table 7. Estimates by firm type and brand 17

 
 

  (1)  (2)  (3)  (4)  
# NVI Competitors  0.0009  -0.0024      
   (0.0418)  (0.0423)      
# RVI Competitors  -0.1351  -0.1222      
   (0.1071)  (0.1070)      
# Indep Competitors  -0.0395  -0.0439      
   (0.1029)  (0.1055)      
# Competitors      -0.1471 c -0.1468 c 
     of Same Brand      (0.0539)  (0.0559)  
# NVI Competitors      0.0002  -0.0052  
     of Different Brands     (0.0236)  (0.0222)  
# RVI Competitors      -0.1152 c -0.1109 c 
     of Different Brands     (0.0359)  (0.0360)  
# Indep Competitors      0.0622 a 0.0578 a 
     of Different Brands     (0.0355)  (0.0343)  
# NVI Competitors  -0.0585        
     x NVI   (0.0476)        
# RVI Competitors  0.0341        
     x NVI   (0.1144)        
# Indep Competitors  0.1521        
     x NVI   (0.1435)        
# NVI Competitors  0.0097        
     x RVI   (0.0480)        
# RVI Competitors  -0.0121        
     x RVI   (0.1527)        
# Indep Competitors  0.1101        
     x RVI   (0.1108)        
# NVI Competitors    -0.1200 a     
     x PetroCan    (0.0644)      
# RVI Competitors    0.0826      
     x PetroCan    (0.0953)      
# Indep Competitors    0.3853 a     
     x PetroCan    (0.2022)      
# NVI Competitors    -0.0352      
     x Shell    (0.0391)      
# RVI Competitors    -0.0204      
     x Shell    (0.0857)      
# Indep Competitors    0.0263      
     x Shell    (0.0794)      
# NVI Competitors    -0.0207      

                                                 
17 The data are station specific from 5 Canadian cities: Calgary, Regina, Saskatoon, Toronto and Winnipeg. 
Bootstrap standard errors are clustered by brand. a denotes significance at the 10% level, b denotes significance at 
the 5% level and c denotes significance at the 1% level. 
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     x Esso    (0.0348)      
# RVI Competitors    -0.0094      
     x Esso    (0.0859)      
# Indep Competitors    0.0348      
     x Esso    (0.0827)      
# NVI Competitors    0.0199      
     x Husky    (0.0661)      
# RVI Competitors    -0.1902      
     x Husky    (0.1265)      
# Indep Competitors    0.1420      
     x Husky    (0.1087)      
# NVI Competitors    -0.0032      
     x Sunoco    (0.0361)      
# RVI Competitors    -0.0010      
     x Sunoco    (0.0886)      
# Indep Competitors    0.0701      
     x Sunoco    (0.0932)      
# NVI Competitors    0.0101      
     x Co-op (West)    (0.0358)      
# RVI Competitors    0.2973 a     
     x Co-op (West)    (0.1679)      
# Indep Competitors    0.2034      
     x Co-op (West)    (0.1322)      
Crude Oil Price  0.8166 c 0.8177 c 0.8189 c 0.8195 c 
     Current Day  (0.0645)  (0.0644)  (0.0641)  (0.0643)  
Crude Oil Price  -3.0453 c -3.0461 c -3.0453 c -3.0456 c 
     Past Calendar Month (0.0843)  (0.0841)  (0.0846)  (0.0844)  
Dummies for 
National and 
Regional VI 

  Yes  No  Yes  No  

Firm FE    No  Yes  No  Yes  
# Self-serve  0.0176 b 0.0174 b 0.0165 b 0.0175 b 
     Pumps  (0.0075)  (0.0079)  (0.007)  (0.0073)  
Convenience  -0.6765 a -0.6721 a -0.6571 a -0.6682 a 
     Store (Small)  (0.3944)  (0.3949)  (0.3836)  (0.3845)  
Convenience  -0.7274 a -0.7441 a -0.7113 a -0.7641 a 
     Store (Medium)  (0.4227)  (0.4223)  (0.4150)  (0.4161)  
Convenience  -0.8605 b -0.8830 b -0.8427 b -0.8472 b 
     Store (Large)  (0.4340)  (0.4301)  (0.4213)  (0.4186)  
Car Wash   -0.2878 a -0.2378  -0.2784 a -0.2266  
   (0.1567)  (0.1812)  (0.1631)  (0.1893)  
Distance from Highway, 
Population, Mean Household 
Income, Unemployment 
Rate, % Driving to Work   

 Yes  Yes  Yes  Yes  
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Day of Week FE  Yes c Yes c Yes c Yes c 
Month FE   Yes c Yes c Yes c Yes c 
City FE   Yes c Yes c Yes c Yes c 
N   4284  4284  4284  4284  
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Table 8. Market Share estimates 18

 
 

  (1)  (2)  (3)  (4)  
# Competitors  -2.2928 c -1.6450 c   -1.6481 c 
   (0.2117)  (0.3324)    *0.3211)  
# Competitors      -2.6888 c   
     of Same Brand      (0.5318)    
# Competitors      -2.2070 c   
     of Different Brands     (0.1886)    
# Competitors    -0.8938 b     
     x 
NVI 

    (0.4617)      

# Competitors    -0.3429      
     x RVI     (0.8173)      
# Competitors        -1.2775 b 
     x PetroCan        (0.6497)  
# Competitors        -0.0271  
     x Sunoco        (0.2663)  
# Competitors        -0.7350  
     x Other VI        (0.5584)  
Crude Oil Price  -0.0271  -0.0199  -0.0217  0.0018  
     Current Day  (0.0941)  (0.0891)  (0.0987)  (0.0921)  
Crude Oil Price  -0.0310  -0.0176  -0.0354  -0.0060  
     Past Calendar Month (0.1747)  (0.1789)  (0.1739)  (0.1786)  
NVI   3.8488 a 10.8775 b 4.4541 b   
   (2.0281)  (5.2675)  (2.2507)    
RVI   0.7428  3.5163  1.2252    
   (2.2555)  (7.3554)  (2.3093)    
# Self-serve  0.2601 c 0.2543 c 0.2609 c 0.2665 c 
     Pumps  (0.0345)  (0.0329)  (0.0352)  (0.0256)  
Convenience  -0.0451  -0.0431  0.0283  -0.2630  
     Store (Small)  (2.7469)  (2.8065)  (2.7188)  (2.6934)  
Convenience  1.2933  1.4090  1.3994  0.9789  
     Store (Medium)  (2.9391)  (3.0148)  (2.9239)  (2.7299)  
Convenience  1.5857  1.5970  1.6911  1.3470  
     Store (Large)  (3.1627)  (3.2606)  (3.1326)  (3.0530)  
Car 
Wash 

  -0.3839 
(0.9264) 

 -0.3939 
(0.9050) 

 -0.4461 
(0.9687) 

 0.0048 
(0.7674) 

 

Distance from Highway, Population, 
Mean Household Income, Unemployment 
Rate, % Driving to Work   

 Yes  Yes  Yes  Yes  

Day of Week FE  Yes b Yes b Yes b Yes b 
Month   Yes  Yes  Yes  Yes  

                                                 
18 The data are station specific from 5 Canadian cities: Calgary, Regina, Saskatoon, Toronto and Winnipeg. 
Bootstrap standard errors are clustered by brand. a denotes significance at the 10% level, b denotes significance at 
the 5% level and c denotes significance at the 1% level. 
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FE 
City FE   Yes a Yes  Yes  Yes  
Firm FE   No  No  No  Yes  
N   3327  3327  3327  3327  
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Table 9. Sensitivity Analyses19

 
 

 (1)  (2)  (3)  (4)  
Dependent Variable Gas Price  Market Share Gas 

Price 
 Market Share 

# Competitors -0.02827 a -1.2551 c -0.5037 c -1.22186 c 
  (0.0167)  (0.0785)  (0.196)  (0.3697)  
HHI  3.83E-05  0.006752 c     
  (7.6E-05)   (0.0008)      
Crude Oil Price 0.6444 c -0.0169  0.8674 c 0.0501  
     Current Day (0.085)  (0.059)  (0.0535)  (0.0457)  
Crude Oil Price -3.0159 c 0.14225  -3.17772 c -0.03485  
  (0.1218)  (0.14356)  (0.08206)  (0.052429)  
NVI  0.276117  1.750116      
  (0.34956)  (1.7514)      
RVI  -0.31207  -0.14421      
  (0.2829)  (2.0045)      
# Self-serve 0.01009 b 0.234458 c     
     Pumps (0.005)  (0.0325)      
Convenience -0.36132  0.310776      
     Store (Small) (0.4433)  (2.884)      
Convenience -0.44656  0.978738      
     Store (Medium) (0.4949)  (3.0169)      
Convenience -0.61465  1.041433      
     Store (Large) (0.4391)  (3.1317)      
Car 
Wash 

 -0.20218  1.2743 b     

  (0.1376)  (0.5913)      
Distance from -0.03758  0.07363      
     Highway (0.03502)  (0.226)      
Population 10k 0.032835  -0.2329      
     
(2006) 

 (0.0282)  (0.2368)      

Mean Household 0.002377  -0.05782 b     
     Income 1k (2006) (0.0025)  (0.02865)      
Unemployment -0.16201 b -0.55976      
     Rate % (2006) (0.0733)  (0.4791)      
% Driving to Work 0.0006  0.028625      
  (0.0103)  (0.0439)      
Station FE No  No  Yes c Yes c 
Day of Week FE Yes c Yes c Yes c Yes  

                                                 
19 The data are station specific from 5 Canadian cities: Calgary, Regina, Saskatoon, Toronto and Winnipeg. 
Bootstrap standard errors are clustered by brand. a denotes significance at the 10% level, b denotes significance at 
the 5% level and c denotes significance at the 1% level. 
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Month 
FE 

 Yes c Yes  Yes c Yes  

City 
FE 

 Yes c Yes c No c No  

N  3327  3327  4284  3327  
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