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Overview

Research Question: Does slower traffic flow lessen competition in
the retail gasoline market?
Intuition: Slower traffic reduces spatial competition by increasing the
distance between stations in travel time.
Additional Question:

I How fast can firms respond to unanticipated changes in market
(traffic) conditions?

I answer these questions by exploiting a unique hourly panel data set
of 61 gasoline stations on 13 roads in Metropolitan Sydney.
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Preview of results

The estimated effect depends on traffic condition:
I Congested traffic (traffic speed<speed limit): traffic slows by

1%→average margin increase by 0.03% (double the travel time →3%
increase in margins)

I Free-flow traffic: insignificant effect
Dynamic response of margins differ depending on if the shock is
anticipated

I Unanticipated shock (Traffic incident): Margins rise from the same
hour of the occurrence of the event and persists for 2 hours

I This result demonstrates a high level of pricing efficiency of the fuel
industry
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A thought experiment

Would you buy cheaper fuel from a service station located further
away?
Time Cost vs Saving
Traffic Congestion↑ → Distance in Time↑→Competition↓
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Theory: Salop (1979) - “Circular City”

Focus on the pricing stage
The equilibrium retail margin is

p∗− c︸ ︷︷ ︸
Margin

= + t
N (1)

Assume transport cost is a linear function of observable (time) and
unobserved costs to the driver/consumer of gasoline in the short-run

I so that
t = α(time)+β (unobservables) (2)

,where α represents the unit value of time and β the marginal value
of the unobserved costs



I test three predictions implied by the model

The Circular-City model implies that
∂margin
∂time = α

N

Predictions
1 ∂margin

∂time > 0
2 N ↑=⇒ ∂margin

∂time ↓
3 α ↑=⇒ ∂margin

∂time ↑

In addition:
How fast do firms exploit traffic congestion?
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Related Literature

1 Market friction gives rise to market power in a spatial market
I Theory: Travel cost (Hotelling, 1929; Salop, 1979; Vogel, 2008);

Switching Cost (Klemperer, 1995; Laussel et al, 2004)
I Empirical in gasoline market: Switching cost (Borenstein, 1991)

2 Role of local market conditions for gasoline pricing
I Highway (Van Meerbeek, 2003); Remoteness (Byrne, 2016); Spatial

Clustering (Pennerstorfer and Weiss, 2013)
3 Impact of Traffic Congestion

I Time loss: Li et al (2016)
I Economic: Employment (Hymel, 2009); Output (Baornet, 1997;

Fernald, 1999)
I Health: Infant health (Currie and Walker, 2011)
I Psychology: Stress and Aggression (Stokols et al, 1978; Hennessy and

Wiesenthal, 1999)



Gasoline Industry in Sydney

Sydney represents 17% of national consumption
No production of gasoline in NSW
The market is moderately concentrated

I 55% major brands, 24% independent chains and 21% one-store stations
Retail price: retailers have autonomy on when and how much to
update prices
This studies focuses on U91
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Price data - FuelCheck
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Traffic Data - RMS Roads Report
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Sample restriction and merging data sets

All roads in the Roads Report with no missing information
Define margins as

Margin = Retail Price - MC (Wholesale Price)

All data are interpolated into hourly frequency
Station-level margins are matched to traffic data by direction-road
Wholesale prices only observed for 6 brands: United, BP, Mobil, Shell,
Puma and Caltex
Final sample: 127,511 observations on 13 roads with 61 gasoline
stations
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Geographic distribution of sampled stations
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Traffic Slowness

Use Traffic Slowness to measure the time cost of traveling in traffic

Traffic Slowness = 1
Traffic Speed

The inverse of speed is called pace which measures the amount of
time to travel a fixed distance (Hours per kilometer)
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Descriptive Evidence

Price appears to be positively correlated with variations in traffic
slowness

(a) Margin vs Slowness (b) Price vs Slowness
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Econometric Model

The regression equation is

Marginit = β0 +β1Traffic Slownessit +X ′
itγ+ δ

′
wξi +ηt + εit

I where, Traffic Slownessit is the inverse of traffic speed for the side of
the road station i is located at time t

I X ′
itγ control variable - Traffic Volume

I δ
′
wξi are interactive fixed-effects between weekly fixed effect δw and
station fixed effect ξi

I ηt are time fixed-effects
I standard errors are clustered two-way at i and t level
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Identification Assumptions

1 Within a station in a given week, after controlling for traffic volume
and common shocks, there is no other unobserved factors that is
correlated with traffic slowness, that would affect gasoline retail or
wholesale prices

2 Changes in gasoline prices do not affect traffic conditions in the short
term (within a week)



Using the full sample, the slower traffic does not appear to
cause margins to rise

Dependent Variable log (marginit)
(1) (2) (3) (4)

log (Traffic slownessit) 0.396*** 0.0177 0.0175 0.0138
(0.122) (0.0152) (0.0155) (0.0114)

Time FE Yes Yes Yes Yes
Station FE No No Yes No
Week FE × Station FE No No No Yes
Traffic Volumne Control No Yes Yes Yes

N 100,845 100,845 100,845 100,838
R2 0.538 0.653 0.653 0.815
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Baseline result
Split samples into Congested and Free-Flow Traffic
Define Congestion as when Traffic Speed < Legal Speed Limit

Dependent Variable log (marginit)
Traffic Condition Congestion Free-Flow

(1) (2) (3) (4)* (5) (6) (7) (8)
log (Traffic slownessit) 0.379*** 0.0350* 0.0337* 0.0337** 0.624 -0.259 -0.259 -0.131

(0.137) (0.0189) (0.0188) (0.0137) (0.392) (0.170) (0.172) (0.103)

Time FE Yes Yes Yes Yes Yes Yes Yes Yes
Station FE No No Yes No No No Yes No
Week FE × Station FE No No No Yes No No No Yes
Traffic Volumne Control No Yes Yes Yes No Yes Yes Yes

N 79,008 79,008 79,008 79,002 21,757 21,757 21,757 21,734
R2 0.540 0.650 0.650 0.815 0.577 0.704 0.704 0.850

In Sydney 2017, traffic congestion increased average travel time by 39
% and 68% during peak hours (TomTom, 2017)
On average, peak-hour traffic congestion increased margins between
1.17% to 2.04% in Sydney
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Traffic incidence as an alternative measure to traffic
slowness

Results so far imply that margins should respond to events that affect
traffic flow
Traffic incidences such as car breakdowns, accidents and hazards can
be thought of as random shocks to traffic flows
Location and time of occurrence of traffic incidences in Sydney are
reported by <snarl.com.au> sourced from Transport for NSW
Since traffic incidences cannot be anticipated, then :

1 Margins should rise in respond to traffic incidences after they have
occurred

2 Margins should NOT respond to traffic incidences before they have
occurred

3 Margins should decline in respond to the resumption of normal traffic
flow after traffic incidences are cleared
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Margins rise only from the same hour of the traffic incident
and persists for 2 hours afterwards

Marginit = β0 +β11(Traffic Incidence)i(t+k) +X ′
itγ+ δ

′
wξi +ηt + εit
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Conclusions

This paper shows that traffic congestion has an impact on market outcomes in the
retail gasoline market.

I Specifically, gasoline firms benefit from the slower moving traffic.
I Back of envelop calculation shows that traffic congestion adds an additional

annual profit of $1.02 million from regular unleaded gasoline in Sydney
I Gasoline firms potentially monitors traffic conditions in continuously as they

are able to respond to it within the same hour in the event of a traffic
incident
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