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                    Abstract
We study the pass-through of indirect taxes on beer prices in the European Union (EU). Exploiting the variation of value added tax rates, beer excise tax rates, and beer prices in a panel of monthly data from 1996 to 2016 of all current 28 EU member states, we estimate the tax pass-through of specific beer excise taxes and ad valorem value added taxes (VAT). VAT is under-shifted at a rate of approximately 70%. Specific excise taxes are almost fully shifted to prices in the EU, but, in contrast to the empirical findings for the USA, there is no evidence of over-shifting. The difference between the two tax pass-through rates points toward the importance of imperfect competition in the European beer market. Excise tax increases are passed through faster and at a higher rate than excise tax decreases.
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                    Notes
	Some countries also levy ad valorem excise taxes either instead of, or in addition to, specific excise taxes, as well as general consumption ad valorem taxes, such as the VAT or general sales taxes. In the EU, this is not the case. As laid down in the Council Directive 92/83/EEC, all EU member states should tax beer using specific excise taxes only and refrain from ad valorem excise taxes.


	Theoretical approaches that allow for imperfect competition can explain such over-shifting, see Weyl and Fabinger (2013). More recently, Agrawal and Hoyt (2018) have developed a perfect competition framework which also allows, under certain considerations such as small markets, over-shifting of indirect taxes.


	Note that these theory findings can potentially be reversed, if firms have multiple products, see Hamilton (2009). Given that many consumption goods, including beer, are primarily sold via multi-product retailers, the potential difference between specific and ad valorem tax pass-through rates even under imperfect competition may be considered ambiguous a priori and needs to be assessed empirically.


	Note that we do not discuss and compare the salience of different taxes, similar to Chetty et al. (2009), since it is unlikely that salience plays an important role in the European context. Unlike in the USA, prices in Europe are always labeled tax inclusive for the consumer, i.e. neither the tax component nor the net price are indicated.


	In 2013, Carlsberg A/S was the biggest brewing company in five member states, SAB Miller also in five (In 2015 SAB Miller was taken over by Anheuser Busch InBev, which was the biggest brewing company in one member state in 2013.), Heineken NV in four, and Molson Coors Brewing Co in three, see Loretz and Oberhofer (2016).


	ec.europa.eu/eurostat.


	The macroeconomic variables are taken from the Federal Reserve Economic Data (FRED). GDP growth and unemployment rate are of quarterly frequency.


	ec.europa.eu/taxation_customs/business.


	The data are compiled from various issues of The Brewers of Europe (2016).


	We discuss extensions to several leads and lags further below.


	We also extend Eq. (9) for the inclusion of both tax rates. The results (not reported) are very similar to those from estimating (13).


	Using member states fixed effects, which imply member state-specific trends, corresponds to the diverse medium term macroeconomic developments across member states.


	This conclusion also holds if we add further leads and lags of the tax rate change to the regression in Column 4. More specifically, considering a 1-year time horizon around the month of the tax rate change (6 leads and 6 lags of the tax rate change) as well as considering a 2-year time horizon around the month of the tax rate change (12 leads and 12 lags of the tax rate change) results in a cumulative VAT pass-through rate of 0.51 and 0.44, respectively.


	The inclusion of up to 6 or 12 leads and lags in the regression corresponding to Column 4 does not alter this conclusion, as doing so results in a cumulative excise tax pass-through of 0.86 and 1.06, respectively.


	A post-estimation F-test on the estimated coefficients of VAT and excise taxes in our encompassing specification (Column 3 of Table 4) rejects the hypothesis that these are equal at the one percent level.


	This issue does not apply to the joint estimation [Eq. (13)].


	In addition to the presented results, we also estimated an equation where we interacted the market share of the largest firm in 2013 as provided by Loretz and Oberhofer (2016) with the tax changes. However, the coefficient of interest did not turn out significant. These results could, however, be just due to the particular, potentially ill-suited, concentration measure, or due to the fact that we did not have access to a time-varying concentration measure.


	“Council Directive 92/83/EEC of 19 October 1992 on the harmonization of the structures of excise duties on alcohol and alcoholic beverages”
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Appendix: Re-scaling of excise tax rates
Appendix: Re-scaling of excise tax rates
As reported by Eurostat, member states compute the harmonized indices of consumer prices separately and according to their national consumption basket. Therefore, the structure of the underlying consumption basket in the reference period can potentially be different across various member states. To assess the pass-through of excise taxes on the respective price indices thus requires to relate the taxes to the quantities in the consumption baskets underlying each index. Furthermore, beer excise taxes are imposed on a specific quantity. According to article 3 of directive 92/83/EEC,Footnote 18 the excise duties on beer can be levied per hectoliter/degrees Plato or per hectoliter/degrees of actual alcoholic strength by volume, in each member state. Thus, an additional concern stems from varying units of measure of the excise tax rate in different countries.
To address these issues, we make use of the so-called harmonized index of consumer prices at constant tax rates (HICP-CT thereafter) which are available for most of the member states from 2005 onward. The difference between the HICP and the HICP-CT is as follows. For each country, HICP-CT is computed for hypothetical fixed tax rates under the assumption of a one-to-one pass-through, while the HICP allows for the actual tax variations in each period. Therefore, the difference among the two indices captures the extent to which price changes correspond to a particular value of excise tax changes assuming instantaneous and full pass-through in each country (European Commission 2011).
We exploit the differences between the values of HICP and HICP-CT with an identical reference year \((2015=100)\) relative to the value of effective tax change to identify the tax. Consider a period in which \(t_0\) changes to \(t_1\), based on the definition of HICP-CT, \(P_{1} = (q^{0}_{1}+m\Delta t +m t_{0})(1+n\tau _{1})\) and \(P^{ct}_{1} = (q^{0}_{1}+ mt_{0})(1+n\tau _{1})\) we have \(P_{1}-P^{ct}_{1} = m\Delta t (1+n\tau _{1})\). Rearranging and multiplying both sides by \(\frac{1}{(1+\tau _{1})\Delta t}\) gives
$$\begin{aligned} \frac{P_{1}-P^{ct}_{1}}{(1+\tau _{1})\Delta t } = \frac{m(1+n\tau _{1})}{1+\tau _{1}}=\eta . \end{aligned}$$

                    (14)
                

The term on the right hand side corresponds to the pass-through of excise tax \((\eta )\). The underlying assumption of Eurostat’s HICP-CT is full and instantaneous pass-through and therefore \(\eta =1\), which means \(\frac{P_{1}-P^{ct}_{1}}{(1+\tau _{1})\Delta t} = 1\) should hold. Computing this ratio for all the countries and for all those periods where the difference between HICP and HICP-CT is induced based on a single excise tax change reveals that for none of them the ratio \(\frac{P_{1}-P^{ct}_{1}}{(1+\tau _{1})\Delta t}\) equals one. This implies that our excise tax rates should be re-scaled, and we use this ratio for this purpose.
The term \(\frac{P_{1}-P^{ct}_{1}}{(1+\tau _{1})\Delta t} \) in a period with an excise tax change (\(\Delta t\)) and a fixed value of VAT rate (\(\tau _1\)) captures the relationship between the variations of excise tax (measured either by hectoliter per degree alcohol or hectoliter degree Plato) and the price index which are used as a weight in each country to re-scale excise tax rates. Finally, for all periods in which a member state had already adopted the Euro as the national currency, all excise tax rates are converted into pre-existing national currencies using the irrevocably fixed conversion rates.
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