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This paper explores how the intensity of competition in output markets affects the shifting of taxes to
consumers. According to a popular view firms with market power are able to react to tax increases by
passing on the burden to consumers while firms which face intense competition in output markets are
unable to do so. In contrast, standard economic theory of tax shifting argues that the link between
market power and tax incidence is ambiguous. We use data from the Austrian gasoline retail market to
study this issue empirically. We find that the share of the tax shifted to consumers increases significantly
with the market power of the suppliers. We find that the difference in the tax induced price increase
between stations with the lowest and the highest degree of competition is equal to roughly 50 per cent
of the overall tax increase.

1. Introduction

The question of who bears the economic burden of taxation is of primary importance for tax policy. Thus
is not only because tax incidence has distributional implications. Tax incidence is also important for the
impact of tax reforms on employment or investment. For instance, if firms cannot shift taxes to
consumers they may be forced to cut wages or shut down. It is one of the key results of standard tax
theory that the obligation to pay a tax may say little about the distribution of the economic burden of
the tax because tax changes lead to changes in prices and quantities traded in markets. To what extent
tax changes lead to changes in prices depends on various aspects of the market environment. One
important aspect is the degree of competition. In public debates it is often stated that companies
exposed to high competitive pressure on output markets are not able to pass on taxes to consumers.
From a theoretical viewpoint the link between the degree of competition and the extent of pass-through
is, however, ambiguous. 1 For instance, a perfectly price discriminating monopolist will inevitably bear the
full burden of taxation because extreme monopoly power is used to capture the entire surplus generated
by the market.
This article provides empirical evidence from the Austrian gasoline market about the relation between
tax incidence and the degree of competition. We consider two gasoline tax reforms and we exploit the
fact that our data includes information about the competitive situation of individual gasoline stations.
The gasoline sector is ideal for the analysis of the link between market structure and tax incidence.
Firstly, this sector is characterized by a multi-level value chain consisting of exploration and production,
transport, refinement, and retailing, but is nevertheless comparably simple. Secondly, a multitude of
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local markets with similar conditions allow the identification of how the intensity of competition affects
tax pass-through. In the cross section dimension, local markets differ mainly in size with mostly
stationary supply structure regarding the number of stations. In the time series dimension, demand
fluctuates mostly during daytime and between different days, but remains mostly constant between
different weeks (cf. demand profiles of traffic counts as in Austria or Germany). There may be some
variation with regard to school holidays. In sum, this is a good basis for empirical analysis.

2. The Literature

Empirical studies investigating the relation between competitive pressure and incidence are rare. The
three papers most closely related to our analysis are Delipalla and O‘Donnell (2001), Marion and
Muehlegger (2011) and Kopczuk et al (2013). Delipalla and O‘Donnell (2001) analyze the incidence of
tobacco tax at the national level in a number of European countries. Since this is a market with special
features (addictive potential of consumers, high government intervention levels), and given the small
sample size of twelve countries, this paper has various drawbacks with respect to the precision and the
generalizability of their results as the authors state themselves. 2 Their primary motivation, however, is to
compare ad valorem to specific taxes. Second, Marion and Muehlegger (2011) investigate the fuel
market in the US. They also only implicitly test the degree of competition impact on tax incidence. They
are not able to distinguish between exercise of market power and just low levels of supply elasticity.
Other authors investigate the pass-through of taxes in single markets, but then cannot relate this
explicitly to competitive regimes such as Fabra and Reguant (2014) for CO2-taxes in electricity.
Kim and Cotterill (2008) build on structural estimation methods hypothesizing the mode of competition
and—without knowing marginal cost—inferring on the possible pass-through-cost-combination from
observed prices and quantities in the processed cheese industry. Thereby, they derive pass-through of
0.21 to 0.31 for collusion and 0.73 to 1.03 for differentiated Bertrand competition.
Harding et al. (2012) and Bergman and Hansen (2013) investigate tax pass-through dependent on
distance to the boarder for US cigarettes and alcoholic beverages respectively. The former find a
significant effect reducing pass-through by nearly half, whereas the latter find no significant effect.
In a strategic context, there is some work analyzing vertical restraints. These are investigated e.g. by
Bonnet et al. (2013) and Bonnet and Réquillart (2013). They find strategic pricing to lead to a price
increase of 10% due to a tax on soft drinks.
Finally, there is an abundant literature on pass-through of costs other than taxes. Some of this work
builds on firm-specific micro-data, but the majority by large is based on aggregate data. Several aspects
such as input substitution, exchange rate pass-through, or more general input price pass-through have
been investigated. 3 Mostly, these studies derive pass-through of less than one. Nevertheless,
depending especially on the curvature of demand, higher pass-through rates are possible, but do not
occur often. More specifically, two studies also try to estimate the effect of retail competition on cost
pass-through. Besanko et al. (2005) show pass-through elasticities to vary widely for 78 retail product
prices when wholesale rebates are granted. They then estimated the influence of the rivals’ distances.
Ashenfelter et al. (1998) estimated the influence of the presence of Office Depot on Staples pricing.
Both found no change in pass-through dependent on competitors’ presence. Whereas Borenstein et al.
(1997) are amongst the first to estimate asymmetric cost pass-through in gasoline, Verlinda (2008) is
the most relevant work in this branch of literature for this study. The author investigates the impact of
local competition on asymmetric pass-through of petroleum prices. Asymmetric pricing decreases with
2
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equilibria derivation with regard to the asymmetric nature of competition.
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additional competitors and lower distance to the nearest rival. This is indirect evidence, because the
author’s analysis refers more to the asymmetry than to the level. Nevertheless, it suggests more costbased pricing with increasing competition, which would translate into higher pass-through. However,
Verlinda does not investigate the impact of tax increases on retail prices.

3.Theory
to be added

4. Data and Industry Background
4.1. Austrian Fuel Tax Reforms
The gasoline market in Austria is ideally suited for studying how the intensity of output market
competition affects tax pass-through. There were various changes in the gasoline tax in the period
covered by our data, which is the period between January 1st 2007 and 31st of December 2009. In this
time span two tax reforms took place. The following table lists tax levels for gasoline and diesel.
Sprit/ab
Datum

31.12.2004

01.10.2005

01.07.2007

01.10.2007

Super
(2710 11 ..)

417€/1000l
=41,7 c/l

%

447€/1000l
=44,7 c/l

475€/1000l
=47,5 c/l

Diesel
(2710 19 ..)

302€/1000l
=30,2 c/l

325€/1000l
=32,5 c/l

375€/1000l
=37,5 c/l

%

The tax changes are significant. The gasoline tax was raised in two steps, from 41.7 cents per litre to
44.7 cents per litre in July 2007 and then to 47.5 cents per litre in October. This corresponds to 3 and
2.8 cents per litre increases summing up to 5.8 cents per litre in total. The diesel tax was increased in a
one-off adjustment of 5 cents per litre together with the first of the gasoline tax increases.
A graphical representation of the tax in relation to other retail price components such as the petroleum
price or the refinery price index is in Figure 1.

4.2. Austrian Gasoline Sector
Our retail price data includes data of the ÖAMTC, the Austrian automobile association. 4 The ÖAMTC
data consists of station level price data for gasoline and diesel from 1st of January 2007 to 31st of
December 2009, which is collected by staff or hired assistants and drivers. The sample contains 2,300
stations. The data is collected at daily to weekly frequency with some blanks for some stations. We
decided to use the 300 stations with not more than one weekly price per year missing.
Figure 1 shows the price time series for Brent, the corresponding petroleum product acting as an input
for refinement, and a refinery price index for gasoline, called “super” (95 octane), and the gasoline tax
development. Moreover, the sum of the last two series, “super+steuer”, as well as the three average
retail price time series for monopolists, high competition stations consisting of an equal number of
stations with the highest number of competitors, and all stations.
4

This is the “Österreichischer Automobil-, Motorrad- und Touring Club” (ÖAMTC). URL: www.oeamtc.at.
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Figure 1 shows that monopoly stations have substantially higher prices than average as well as high
competition stations. For clarification the difference between the first and the latter is added to the
diagram. From visual inspection an increase of the gap between stations of different competitive
intensity can be identified. In some of the phases characterized by decreasing input prices a similar
effect of increasing price differences between monopoly and high competition stations is observable.
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Figure 1: Petroleum prices (Brent), refinery price index (Super), retail prices (average, monopolists and high competition
counterparts), specific tax on gasoline; sources: Reuters, Bloomberg, Austrian legislation

4.3. Local Market Definition and Brand Identity
The local markets are defined according to opportunity cost considerations. Average wages per hour in
combination with average driving speed on urban and country roads are used to calculate distances a
searcher would want to drive to save 5 to 10 cents per litre. For different assumptions a conservative
measure would result in radii of 2 and 6 kilometers for urban and rural areas. We also performed
sensitivity analysis assuming 0.5 and 1 kilometer (urban/rural) less and more leading to similar results.
Moreover, we excluded competitors in rural areas when they belong to the 2 to 6 kilometer circle
around the station mirroring that drivers typically do not enter a city after having driven a considerable
distance over land only for refueling. Having defined a local market for each of the gasoline stations,
the number of competitors can be determined. This approach clearly neglects the endogeneity in the
market definition process stemming from customer adaptation to expected gain from search and
simultaneous adaptation of stations’ price setting. However, the necessary assumption in our context is
stationarity of the drivers’ and stations’ behavior with respect to the one week horizon. We assume
this to be reasonable.
(brand identity to be added)

5. The Impact of Competition Intensity on Incidence
4

The starting point of this empirical study is the impact of competition on average tax incidence.
Taxes are supposed to increase prices, but the tax increase is assumed to depend on the degree
of competition in the local market. The idea therefore is to simply estimate the impact price rise
in different periods of the input and retail price time series.
The analysis of the underlying single price time series involves the estimation of models in first
differences due to the non-stationarity of retail gasoline as well fuel input prices and refinery
price indices. Moreover, the equilibrium relationship between retail and input prices requires
the estimation of error correction models. The estimation of OLS models would therefore lead
to biased and inefficient estimates. The according analysis building on an error correction model
is performed in the Appendix, whereas the analysis of this section analogously extended for the
estimation with asymmetric pass-through is performed in section 5.
Simply taking the difference between prices of stations in markets with low competitive
intensity and those with fierce competition will solve the non-stationarity and equilibrium
problems and allows estimating the simple OLS model. In addition, this has the advantage of
obtaining a very intuitive model. Taking the difference 𝑅𝑡𝐷 between monopoly price 𝑅𝑡𝑀 and
competitive price 𝑅𝑡𝑊 and the identical input refinery price index directly enables us to interpret
equality 𝑅𝑡𝐷 = 𝑅𝑡𝑀 − 𝑅𝑡𝑊 as a margin difference.
The simple regression equation then is
𝑅𝑡𝐷 = 𝑐 + 𝑡𝑡𝑡1 + 𝑡𝑡𝑡2 + 𝑝𝑝𝑝𝑝_𝑡𝑡𝑡2 + 𝜀𝑡
with 𝑐 as the constant, 𝑡𝑡𝑡1 and 𝑡𝑡𝑡2 as indicators of the two tax periods defined as the three
month period between the first and the second tax reform on 1st of July and 1st of October for
𝑡𝑡𝑡1 and the following three months for the second tax reform for 𝑡𝑡𝑡2. 𝑝𝑝𝑝𝑝_𝑡𝑡𝑡2 defines the
period after the second tax increase period. The error term is as usual 𝜀𝑡 . The tax reform
indicators therefore measure the markup gasoline stations set in low competition local markets
compared to high competition local markets.
In a first regression we define monopoly companies to represent the low competition segment.
An equivalent number of firms is chosen from local markets with the highest number of firms.
Subsequently, averages of their weekly prices are taken for the regression. The second
regression instead uses a more moderate approach to distinguishing the two groups. It includes
a low and high competition segment by taking simply the 25 stations with the lowest and
highest number of stations respectively in their corresponding local market. Both are estimated
with White’s robust standard errors.
The monopoly regression shows the clear result of substantial and significant increases in
markups in monopoly markets. Monopolist stations have an average markup increase of 2.1
cents per litre over the more competitive ones during the first tax increase period. During the
second period this effect decreases, but is still substantial at a level of 1.8 cents per litre.

5

Table 1: Regression results on difference “monopoly vs. high intensive competition”
Number of obs
F(3,155)
Prob>F
R-squared
Root MSE

diff_super~o
tax1
tax2
post_tax2
_cons

=
=
=
=
=

159
39.24
0
0.3338
0.00875

Robust
Coef.
0.0209
0.0180
0.0048
0.0131

Std.Err.

t

P>|t|

0.0023
0.0028
0.0018
0.0015

9.24
6.42
2.72
8.52

[95% Conf. Interv.]
0
0
0.007
0

0.0164
0.0125
0.0013
0.0100

0.0253
0.0236
0.0083
0.0161

The more moderate definition of low and high competition segments also shows more moderate
regression results. Nevertheless, the margin markups show substantial increases of 1.58 and 1.55 cents
per litre during the first and second tax reform period respectively.

Literature
Ashenfelter, O., D. Ashmore, J. Baker, and S-M. McKernan (1998): ‘Identifying the Firm-Specific
Cost Pass-Through Rate’, Federal Trade Commission Working Paper No. 217.
Bergman, M., and N.Hansen (2013): ‘Are excise taxes on beverages fully passed through to prices? The
Danish evidence’, manuscript available at: http://www.econ.ku.dk/okombe/MBNLH.pdf.
Besanko, D., J. Dubé, and S. Gupta (2005): ‘Own-Brand and Cross-Brand Retail PassThrough’, Marketing Science, Vol.24, No. 1, pp. 123-137.
Bonnet, C., P. Dubois, S. Villas-Boas, and D. Klapper (2013): ‘Empirical evidence on the role of
nonlinear wholesale pricing and vertical restraints on cost pass-through’, Review of Economics
and Statistics, Vol. 95, No. 2, pp. 500–515.
Bonnet, C., and V. Réquillart (2013): ‘Tax incidence with strategic firms in the soft drink market’,
Journal of Public Economics, 106, pp. 77–88.
Borenstein, S., Cameron, A.C., Gilbert, R. (1997): Do Gasoline Prices Respond Asymmetrically to Crude
Oil Price Changes? Quarterly Journal of Economics, 112(1), pp. 305-339.
Delipalla, S., O’Donnell, O. (2001): Estimating tax incidence, market power and market conduct: The
European cigarette industry. International Journal of Industrial Organization, 19, pp. 885–908.
Fabra, N., Reguant, M. (2014): Pass-Through of Emissions Costs in Electricity Markets. American
Economic Review, 104(9), pp. 2872–2899.
Genesove, D., Mullin, W.P. (1998): Testing Static Oligopoly Models: Conduct and Cost in the Sugar
Industry, 1890-1914. RAND Journal of Economics, 29(2), pp 355-377.
Green and Porter (1984)
Harding, M., E. Leibtag, and M. Lovenheim (2012): The heterogeneous geographic and socioeconomic
incidence of cigarette taxes: Evidence from Nielsen homescan data, American Economic Journal:
Economic Policy, Vol. 4, No.4, pp 169–198.
6

Hastings, J., Shapiro, J.M. (2013): Fungibility and Consumer Choice: Evidence from Commodity Price
Shocks. Quarterly Journal of Economics, 128(4), pp. 305-339.
Jessoe, K., Rapson, D. (2014): Knowledge Is (Less) Power: Experimental Evidence from Residential Energy
Use. American Economic Review, 104(4), pp. 1417-1438.
Kim, D., and R. Cotterill (2008): ‘Cost pass-through in differentiated product markets: The case of U.S.
processed cheese’, Journal of Industrial Economics, Vol. 55(1), pp. 32-48.
Köszegi, B. (2014): Behavioral Contract Theory. Journal of Economic Literature, 52(4), pp. 1075–1118.
Kopczuk, W., J. Marion, E. Muehlegger and J. Slemrod (2013), Do the Laws of Tax Incidence
Hold? Point of Collection and the Pass-through of State Diesel Taxes, Harvard kennedy School Facultyx
Research Paper 13-027.
Marion, J., Muehlegger, E. (2011): Fuel tax incidence and supply conditions. Journal of Public Economics,
95, pp. 1202–1212.
RBB (2014): Cost pass-through: theory, measurement, and potential policy implications—A Report
prepared for the Office of Fair Trading. RBB Economics, February 2014
Reny, P.J., Wilkie, S.J., Williams, M.A. (2012): Tax incidence under imperfect competition: Comment.
International Journal of Industrial Organization, 30, pp. 399–402.
Reiss, P.C., Wolak, F.A. (2008): Structural Econometric Modeling: Rationales and Examples from
Industrial Organization. In: Handbook of Econometrics, Volume 6A, ed. Heckman, J.J. and
Leamer, E.E., pp 4277–4415. Amsterdam and Oxford: Elsevier, North-Holland.
Rotemberg, J.J., Saloner, G. (1986): A Supergame-Theoretic Model of Price Wars during Booms.
American Economic Review, 76(3), pp. 390-407.
Verlinda, J. (2008): Do Rockets Rise Faster and Feathers Fall Slower in an Atmosphere of Local Market
Power? Evidence from the Retail Gasoline Market. The Journal of Industrial Economics, 56(3), pp.
581-612.
Weyl, E.G., Fabinger, M. (2013): Pass-Through as an Economic Tool: Principles of Incidence under
Imperfect Competition. Journal of Political Economy, 121(3), pp. 528-583.

7

