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Abstract
In response to the rise in petrol prices following the invasion of Ukraine on 24 Febru-
ary 2022, the Spanish government introduced a fuel subsidy of e0.2 per litre from
April to December 2022. Using weekly petrol price data, we estimate a difference-
in-differences model, with European Union countries that did not introduce measures
as the control group, to determine the potential price effects of both the subsidy and
its impact after its removal. The causal analysis leads to several conclusions. First,
the subsidy increased the net price of diesel by e0.0527 per litre. Petrol 95 does not
appear to have changed significantly with the introduction of the subsidy. Secondly,
diesel prices return to their pre-subsidy equilibrium when the subsidy is removed, so
there does not seem to be any asymmetry in the pass-through. Finally, the pass-through
was 73.65% for diesel and we cannot reject 100% in the case of petrol 95. Estimates
confirm that at least 857 million euros of public funds were retained by the petrol
companies, i.e. 23.8% of the total subsidy cost for diesel.
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1 Introduction

The rise in energy costs since Russia’s invasion of Ukraine in 2022 has affected prices
in all European countries. This is partly because Russia both produces and exports
energy products, including oil and refined fuels, but also because the war may have
led to a reduction in supply on the energy market and created uncertainty about supply
capacity, which may have affected equilibrium prices. In this context, most European
countries chose to reduce excise duties on fuels (Croatia, Cyprus, Ireland, Belgium,
France, Italy, Germany, the Netherlands and Luxembourg), while others chose to
introduce a subsidy (Bulgaria, Greece, Portugal, Spain and Romania). In this respect,
pass-through is a relevant issue for these public interventions as it defines how much
of the public money reaches the consumer and therefore measures the effectiveness
of the policy.

Despite the repeated use of tax changes to influence the price of different products,
the pass-through to the final consumer is very heterogeneous, sometimes even above
100% (Besley and Rosen 1999; Anderson et al. 2001), and depends on several factors
such as the business cycle (Poterba 1996), market structure (Carbonnier 2007), size
of firms (Kosonen 2015) or their vertical relationship (Fuest et al. 2024). The pass-
through may not only be incomplete, but also asymmetric (Benzarti et al. 2020), or
it may affect the level of equity (Gaader 2019). Recently, Benzarti et al. (2024) show
that changes in indirect taxes on food in Argentina were transmitted asymmetrically
to final prices until price cap measures against speculation were implemented, when
the transmission rate became symmetric.

In the case of the gasoline market, inelastic fuel demand (Brons et al. 2008) com-
bined with the accumulation/concentration of market power in a smaller number of
firms (Weyl and Fabinger 2013; Ganapati et al. 2020; Genakos and Pagliero 2022)
could mean that the subsidy pass-through is not close to 100%.1 Indeed, the empirical
evidence suggests otherwise. A seminal paper on the gasoline market by Chouniard
and Perloff (2004) shows that the lower the share of government consumption at the
national level, the higher the residual elasticity of supply. Therefore, states with lower
consumption will have a higher pass-through. The results of the empirical analysis
confirm this result and show that the pass-through for an average state is 100%, while
federal tax increases are passed on to consumers at only 50% in the United States. A
very similar result was found by Doyle and Samphantharak (2008), who found that
the removal of the fuel tax in Illinois and Indiana was passed on to final prices by
only 70%. However, when the tax was reinstated, prices increased by 80–100% of the
tax. This paper also shows that stations with lower levels of competition and those
located near the border with other states passed on the tax reduction to a lesser extent.
Kopczuk et al. (2016) find a 91.4% pass-through of gasoline taxes in the United States,
which is lower when the retail segment is taxed. Another paper finding incomplete

1 Vertical integration is another characteristic that permits firms to transfer a higher percentage of any
increase in costs or taxes to the final prices (Bonnet et al. 2013; and Bajo-Buenestado and Borella-Mas
2022).
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pass-through is Harju et al. (2022). The authors show how the fuel tax changes intro-
duced in Finland in 2012 were 100% passed through to the final price in rural areas,
but only around 77% in urban areas.

However, there is less empirical evidence on the possible effect of temporary tax
reductions (or subsidies) on the gasoline market. The most recent empirical evi-
dence, analysing the initial stage of the Ukrainian War, shows 100% pass-through
in some countries. Drolsbach et al (2023) analyse through a staggered difference-in-
differences, the percentage of the tax reduction transferred to final prices in France,
Germany and Italy. They use a daily database at service station level, from January
to August 2022, and Austria, Estonia, Latvia and Lithuania as a control group. The
results show that the pass-through is heterogeneous, although in all cases it is close
or just over 100%. Very similar result finds Schmerer and Hansen (2023) and also
Dovern et al. (2023) for the German case. Finally, Jiménez et al. (2022) analyse the
pass-through of the different tax-cuts and subsidies introduced in petrol market in
Europe after the invasion of Ukraine. They focus only on the first months of these
measures and do not study, in any case, what happens to prices after the removal of
those public interventions. They found that the lower levels of taxes the lower levels
of pass-through.

Our paper examines the impact that the e0.2 subsidy of 29 March 2022 (RDL
6/2022) may have had on the price paid by consumers in Spain, both for diesel and
95 octane petrol (hereinafter, petrol 95). The implementation of this subsidy was
abolished on 31 December 2022, and according to García-Miralles (2023), involved
an expected budgetary cost of between 4900 and 5500 million euros.

We have aweekly database for Spain and for some EU countries where nomeasures
have been introduced that could affect prices (neither tax changes nor the introduction
of subsidies). The period ranges fromNovember 2021 toMay 2023, fivemonths before
and after the introduction and removal of subsidies for non-professional consumers,
respectively. The methods used are both static and dynamic difference-in-differences
estimation, with countries that do not introduce measures forming the control group
(Austria, the Czech Republic, Denmark, Estonia, Finland, Latvia, Lithuania and Slo-
vakia).

This paper’smain contributions are infirst place estimate the causal effect of the sub-
sidy introduced in Spain not only during the subsidy period, but also the post-subsidy
price change. In a novel way, we will be able to analyse whether, once the subsidy was
removed, prices returned to the equilibrium level prior to its introduction. The possible
existence of pass-through asymmetries in the introduction and subsequent elimination
of taxes or subsidies has been previously analysed (Doyle and Samphantharak 2008;
or Benzarti et al. 2024), but there is not empirical evidence for either the Spanish case
or for the rest of the European countries. Only the paper of Dovern et al (2023) for the
German case incorporates price information one week after eliminating the subsidy
but does not carry out any type of analysis on the effects of the elimination, or the
possible existence of asymmetries in the pass-through. We consider that it may be of
interest to know whether part of the possible effects of the subsidy on prices have
been maintained over time, generating a permanent effect, or whether, on the contrary,
prices have returned to the equilibrium prior to its introduction. Finally, we are able to
make the distinction between petrol and diesel. The difference in supply and demand
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elasticities between both products suggests that the pass-through of the subsidy can
be different.

In the case of Spain, there is very little empirical evidence on the effect of this
subsidy. Hidalgo et al. (2022) use a discontinuity regression model to show that the
introduction of the subsidy increased the net price of diesel bye0.0352 and the price of
95 octane petrol bye0.007 in the first fewmonths of its implementation.Moral (2023)
came to similar conclusions using the same methodology, but with smaller values. In
this case, the price of diesel would have increased by e0.023 without the subsidy and
the price of petrol 95 would have increased by e0.02 without the subsidy. Similar
results are found by Balaguer and Ripollés (2024) using a nonlinear autoregressive
distributed lag error correction model. While the pass-through for petrol would be
100%, for diesel, it would be 75% for the three main companies and below 70% for
independent retailers.2

Our paper makes a number of contributions to these three papers: The causal
methodology used (difference-in-differences instead of regression discontinuity), the
methodology that allows us to observe the dynamic effects both during and in the
post-removal period, the analysis of potential asymmetries and the fiscal cost of the
measure. Our results show that for petrol 95, we cannot reject the hypothesis that
the pass-through was 100%, i.e. we have not found any statistically significant price
effects. Only in some estimates, do we find a 2 cent increase in the price of petrol
95, a pass-through of 90%. In the case of diesel, however, the net price paid by the
consumer increased bye0.0527, i.e. the pass-through was 73.65%.Market power and
low demand elasticity can explain this result. The higher elasticity of demand and
the lower elasticity of supply can explain the different result for petrol and diesel. As
will be explained in detail in the results section, there is empirical evidence that the
elasticity of demand for diesel is lower than for petrol 95, while the opposite is true
for the elasticity of supply, suggesting that the pass-through should be higher in the
case of petrol, as our results show. We also find that prices in the post-subsidy period
are not different from the initial ones, which means that once the subsidy is removed,
prices return to the pre-subsidy equilibrium in the case of diesel. This second analysis
would confirm the price effect found.

The monthly analysis shows that the effect is relatively similar throughout the
subsidy period in the case of diesel. The estimation of the dynamic model (leads-and-
lags) shows that all months before and after the subsidy are not significantly different
from the reference period, November 2021, the first month of the sample. However, the
months affected by the subsidy are for the most part significant, with a value similar to
that obtained in the average analysis. Moreover, the results are robust to changes in the
composition of the control group, which is logical since all countries pass the parallel
trends test and are therefore appropriate candidates to be part of the control group.
This incomplete pass-through of diesel means that companies appropriate part of the
subsidy (857 million of the 3600 million diesel subsidy, 23.8%) and the government
through the increase inVAT revenue (216million, 6% of the cost of the diesel subsidy).
In the case of gasoline 95, if we assume an incomplete pass-through of 90%, companies

2 This appropriation of part of the tax reduction (or the introduction of a subsidy) does not only occur in the
fuel market. There are examples in other industries, such as the tobacco market (Delipalla and O’Donnell
2001), alcoholic beverages (Miravete et al. 2018) or solar panels (Pless and Benthem 2019).
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appropriate 98million of euros, and the government increase the VAT revenues in 14,6
million more.

The structure of this paper is as follows. After this introduction, the next section
describes the temporary fuel subsidy introduced in Spain. Section 3 presents the
database used and the econometric specification. Section 4 presents the results
obtained. The fiscal cost of the subsidy and its distribution between consumers, pro-
ducers and the government are presented in Sect. 5. The existence of parallel trends
is analysed and a placebo test is carried out in Sect. 6. The final section presents the
conclusions.

2 Temporary fuel subsidy in Spain

Faced with rising energy prices, the Spanish government decided to introduce various
measures to curb price increases as part of its national plan to respond to the economic
and social consequences of the war in Ukraine.

In the case of fuels, the government, through RDL 6/2022 of 29 March, introduced
a subsidy of e20 cents per litre of fuel for all consumers, whether individuals or
companies, from 1 April 2022. Retail distributors applied the e20 cents subsidy to
consumers and the government subsequently paid this subsidy to retailers. It should
be noted that the retail distributors of the three companies with refining capacity in
Spain (Repsol, Cepsa and BP) had to apply the e20 cents subsidy, but received only
e15 cents from the central government, having to contribute the 5 cent difference.
This subsidy was initially implemented from 1 April to 30 June, but was extended
until 31 December 2022 by Royal Decree-Law 11/2022 of 25 June.

The reason why Spain opted for the fuel price subsidy instead of the diesel and
petrol tax reduction is that the percentage of the special tax in the final price in Spain
is very close to the minimum set by the European Union (EU). The excise tax on diesel
is e0.379 per litre, while the minimum set by the EU is e0.33. For 95 octane petrol,
the excise duty is e0.473 per litre and the EU minimum is e0.359. This means that
there was only a margin of e0.049 and e0.114 respectively on diesel and 95 octane
petrol, far from the e0.20 introduced by the government. The effect of a reduction in
excise duty on 95 octane diesel and petrol or a fuel price subsidy should be similar, up
to the point where the excise duty on 95 octane diesel and petrol has a greater impact
on the final price because VAT revenue is reduced. The reason is that in the case of the
subsidy, it is applied to the final price after taxes, both direct and indirect, whereas in
the case of the direct tax reduction, the indirect tax is then calculated on a lower base
(with a lower direct tax), so the final price would be lower in this case.3

As indicated in the introduction, the scarce empirical evidence on the effect of this
subsidy on consumer prices net of the subsidy shows that the pass-through may not
reach 100%, especially in the case of diesel. It should be noted that the liberalization

3 Let’s assume a final price of e1.5 per litre (e0.861 as the price before tax, e0.379 as the special tax and
21% VAT). A subsidy of e0.20 per litre should result in a new final price of e1.3 per litre (assuming 100%
pass on). However, a reduction in excise duty of e0.20 would imply a final price of e1.26 (e0.861 as price
before tax, e0.179 as excise duty and 21% VAT) per litre (assuming 100% pass on).
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and privatization process of the fuel sector in Spain has resulted in a highly concen-
trated, horizontally and vertically integrated market,4 aspects that make the existence
of competition difficult (Perdiguero 2010). The political decision to transfer the con-
cessionary petrol stations according to the historical refining quota in Spain meant
that the three companies with refineries in the country controlled practically 100% of
the petrol stations which, as mentioned above, resulted in a horizontally and vertically
concentratedmarket. As in other countries, fuel demand in Spain is relatively inelastic,
especially in the short term (Bakhat et al. 2017). Both characteristics would contribute,
as we have indicated, to the fact that the pass-through is not 100%.

In addition to the costs induced by the incomplete pass-through of this subsidy,
although it is not the aim of this paper to analyse the global impact of the petrol and
diesel subsidy, its introduction could have a negative impact on the achievement of at
least two government objectives: Reducing inequality and pollution levels. First, it is
possible that the measure has a potentially regressive effect. This is because the lowest
income deciles own fewer cars (Laborda andMoral 2017) or, if they do have a vehicle,
use it less intensively. The Independent Authority for Fiscal Responsibility (AIReF
2022), which analysed the redistributive effects of this subsidy, pointed out that the
fuel consumption subsidy benefits specially households with higher incomes more.
García-Miralles (2023) and Amores et al. (2023) reached the same conclusion, that the
fuel subsidy would have mainly benefited those with the highest salaries, those who
consume these types of products more intensively. They estimated that the highest
income deciles received 192% more than the lowest income deciles.

A second element is the potential impact on fuel consumption and pollution.
Although the demand for fuel is relatively inelastic, the price elasticity of demand
for fuel is not zero, so the subsidy will have led to higher consumption and therefore
higher levels of pollution. Labandeira et al. (2022) show how the subsidy leads to an
increase in emissions of 3.58% due to a similar increase in consumption.5

It should be noted that the subsidy has also generated positive aspects. As pointed
out by García-Miralles (2023), the measures introduced by the government, including
the fuel subsidy, have led to a reduction in the level of inflation, an aspect that has helped
to anchor the Spanish economy and has probably revised expectations of its future
evolution downwards. This reduction in inflation implies savings in the revaluation of
pensions and public wages.

All these negative and positive aspects must be taken into account when making an
overall assessment of the measure, which is beyond the scope of this paper.

4 For a detailed analysis of the process of liberalization and privatization of fuel sector in Spain, see
Perdiguero (2012).
5 This increase in consumption not only leads to more pollution, but it also generates an increase in Russia’s
income. Russia, due to the introduction of these measures in Europe, as an exporter of petroleum products,
obtained an increase in income of eight million euros per day. According to Gars et al. (2022), this amounts
to 3.1 billion euros per year, about 0.2% of Russia’s GDP and 5% of military spending. This effect would
run counter to the objectives of the EU’s sanctions against Russia. See: https://www.consilium.europa.eu/
en/policies/sanctions/restrictive-measures-against-russia-over-ukraine/.
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3 Data and empirical strategy

In order to assess both the price effects of the policy and its implementation, a weekly
panel data set for Spain and eight European countries is considered. These countries,
included in the control group, are Austria, the Czech Republic, Denmark, Estonia,
Finland, Latvia, Lithuania and Slovakia. None of these countries have been affected
by public intervention in the petrol market. Specifically, as mentioned above, the
data start in November 2021 and end in the last week of May 2023. In addition to
the variables related to the difference-in-differences model, the database includes the
following variables:

1. Price of 95 octane petrol and diesel: The average weekly price of 95 octane petrol
and diesel, with and without tax, in country i in week t. This information has been
obtained from the European Commission’s Oil Bulletin database. This database
collects the information that each Member State sends to the European Commis-
sion on the prices, before and after tax, of the different fuels during the week in
question. It also publishes information on the direct taxes applied during the week
and the current indirect taxes.6

2. Brent: is the average weekly price of Brent oil per litre in euro, in week i.7 Source:
FederalReserveBankofSt. Louis.8 Theoriginal price in dollars has been converted
into euros using the euro/dollar exchange rate obtained from the European Central
Bank website.9

Descriptive statistics on petrol prices and several t tests are presented in Table 4
(see Appendix). Several insights can be drawn from this table. Firstly, prices increase
during the subsidy period compared to the previous period for both Spain and the
control group; secondly, prices decrease after the subsidy period (January to May
2023) for all countries; thirdly, petrol prices are similar before and after the subsidy
period; finally, diesel prices are higher after the subsidy period than before, but the
difference is smaller in Spain than in the other countries.

The following graphs (Fig. 1) show the average prices in Spain and the average of
the control group countries for the two products (diesel and petrol 95, both with taxes
included). As can be seen, the average price in Spain is lower than the control average,
but during the subsidy period the difference between them is significantly reduced.

Figure 2 summarizes the gross difference in the net-of-subsidy price of diesel and
95 petrol between Spain and the average of the control group. As can be seen, this
differential increases during the subsidy, mainly for diesel, and decreases both before
and after the subsidy.10

6 https://energy.ec.europa.eu/data-and-analysis/weekly-oil-bulletin_en#price-developments.
7 We have introduced this variable since it is the main input in the production of gasoline and diesel,
although since it is an international price and the same for all countries in the sample, its exclusion does
not significantly affect the difference-in-differences estimator. We do not have information on other inputs
that could affect the production of gasoline and diesel, although they would be of less importance, and like
Brent, since they are common to all countries, they would not affect the causal estimations.
8 https://fred.stlouisfed.org/series/DCOILBRENTEU.
9 https://sdw.ecb.europa.eu/quickview.do?SERIES_KEY=EXR.D.USD.EUR.SP00.A.
10 See the same analysis for prices without taxes at Appendix (Figs. 4 and 5).
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Fig. 1 Average weekly prices of petrol 95 and diesel, with taxes, in Spain and other countries (average).
Source: own elaboration

Fig. 2 Gross differences between average weekly prices of petrol 95 and diesel, with taxes, in Spain with
respect to average of other (control) countries. Source: own elaboration

Although these descriptivesmay point to an increase in net-of-subsidy prices during
the subsidy period, it is necessary to control for other factors that may affect the final
price of these products. For this reason, the causal effects of the policy are estimated
using a difference-in-differences (DiDs) estimator. Equation (1) allows us to estimate
these changes due to the subsidy:

Pit � β0 + β1Treatedi + β2Duringit + β3Afterit + β4DiD_duringit
+ β5DiD_Afterit + β6Brentt + αi + γt + uit (1)

where Pit is the price of petrol or diesel (with and without and taxes) of the country (i)
at week (t); Treatedi takes value 1 if the country (i) is Spain and 0 otherwise (control
countries); Duringit takes value 1 for the weeks in which the policy took place in Spain
(April to December, 2022, inclusive) and 0 in any other case; Afterit takes value 1 for
the weeks in 2023, once the policy finished in Spain and 0 in any other case; Brentt
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is the cost of Brent per litre; αi represents country fixed effects; γt is monthly effect;
and uit is the error term.

Finally, Did_duringit and DiD_Afterit represent the interaction of several previous
binary variables (treated*during and treated*after, respectively). Therefore, it takes
value 1 for Spain both during and after the period in which the policy was implemented
and finalized, respectively, and 0 in all other cases. These are the two DiD coefficients
that represent the average effect of this policy in both periods. Specifically, the former
controls for price changes in Spain regarding the control group during the subsidy,
while the latter estimates the average effect in Spain regarding the control group once
the subsidy stopped operating. We must note that the latter does not show the average
effect from During to After, but from the Before to After period.

In addition to the static difference-in-differences presented above, we also estimate
a dynamic model, which allows us to analyse the month-by-month effect, even in
months where the subsidy was not implemented (months before and after the intro-
duction of the subsidy), which is known in the literature as leads-and-lags estimation.
The coefficients of the difference-in-differences estimator in this case will show the
differencewith respect to the referencemonth, in our case the firstmonth of the sample,
November 2021.11

We expect the coefficients for the months before the introduction and after the
removal of the subsidy to be non-significant (indicating that the behaviourwas identical
to the control group), while the coefficients for the months of subsidy will show us
its effect on the net-of-subsidy prices paid by consumers. Specifically, the estimation
follows Eq. (2):

Pit � β0 + β1Treatedi +
20∑

i�2

βi Montht +
39∑

j�21

β j MonthlyDi Dt

+
48∑

k�40

βkCountr yi + β49Brentt + uit (2)

The two assumptions necessary for the difference-in-differences estimator to be
efficient and unbiased are: (1) That the control group members are not affected by the
subsidy introduced in Spain. It seems logical to assume that the introduction of the
subsidy in Spain has no effect on the prices set in countries such as Austria, the Czech
Republic, Denmark, Estonia, Finland, Latvia, Lithuania or Slovakia. Consumers in
these countries will not shift their consumption to Spain because a subsidy of e20
cents per litre is introduced in Spain. (2) That the price behaviour in the countries in
the control group is identical to the price behaviour in Spain before the introduction

11 The results do not changewhen other previousmonths are used as a reference (see Fig. 6 in theAppendix).
However, there is one exception. When we use the previous month to the implementation of the subsidy
(March, 2022), because it shows greater variability than the other months, the standard error of leads-and-
lags is larger. This could be due to several reasons: (1) The different impact that the war in Ukraine may
have had on the hydrocarbon markets of the countries, especially those closest to Ukraine, which are part
of the control group; (2) possible effects of anticipation of the measure (the announcement in Spain was
made at the end of March). For the above reasons, and to avoid using the month with the greatest variability
in the data, we have used the first month of the sample (November 2021).
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of the subsidy and would have remained the same in the absence of the price subsidy.
The validity of this assumption will be checked in Sect. 6, but we can already say that
the results of the parallel trend tests indicate that we cannot reject that the pre-subsidy
price evolution in all the countries in the control group is identical to that in Spain.

4 Results

Figure 3 shows the results of the dynamic difference-in-differences estimation (leads-
and-lags estimation)12 for diesel, where all coefficients depending on themonth, in this
caseNovember 2021, are not included in the estimation. As can be seen, all coefficients
for the interaction between months and Spain before the subsidy are not significantly
different from that of November 2021. On the other hand, most of the coefficients
during the subsidyperiod are significantly higher than the reference coefficient. Finally,
the coefficients just after the subsidy return to the previous equilibrium and are not
significantly different.

These results lead to three conclusions. First, that before the introduction of the
subsidy in Spain, diesel prices in Spain behaved symmetrically to those in the control

12 Econometric results are presented in the Appendix, Table 7.

Fig. 3 Estimated price differences between Treated and Control, by month. Diesel. Source: own elaboration
from lead-and-lags estimation
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group countries, since all coefficients for the periods before the subsidy are not signif-
icant. This would indicate that they are a good control group and that the assumption
of parallel trends would be met. Second that the effects of the subsidy are relatively
constant throughout the implementation period, as the coefficients for most months
are positive, significant and of similar value. This would suggest that the pass-through
is not complete in the case of diesel, as the subsidy has led to a significant increase
in prices. And third, that prices return to the previous equilibrium once the subsidy
is removed, as evidenced by the fact that the coefficients for the post-subsidy peri-
ods are all non-significant, again being symmetrical with the countries that did not
introduce any measure affecting fuel prices. This result would indicate the absence of
asymmetries in the effects of the subsidy.

The same figure but for petrol 95 has been included in the Appendix (Fig. 7). In this
case, the coefficients for the subsidy period do not reach the necessary significance
threshold of 10%, so we cannot reject the null hypothesis that the effect is zero, so the
pass-through would be complete.

Table 1 includes estimations of Eq. (1) for both types of fuels, with and without
taxes. The two DiD variables (DiD During and DiD After) are the average effect
of the policy in Spain regarding the average change in control countries before the
implementation of the policy. Specifically, the coefficients include the average change
in net-of-subsidy fuel prices in Spain versus the average price change in fuel prices

Table 1 Difference-in-differences estimations. Diesel and Petrol 95

Variables Diesel with taxes
(1)

Petrol 95 with
taxes (2)

Diesel without
taxes (3)

Petrol 95 without
taxes (4)

Treated − 0.0639*** 0.0432*** − 0.0095 0.0640***

(0.0199) (0.0139) (0.0167) (0.0119)

During the subsidy
(April-December,
2022)

0.2878*** 0.0965*** 0.2343*** 0.0726***

(0.0129) (0.0089) (0.0105) (0.0075)

After the subsidy
(2023)

0.2115*** 0.0793*** 0.1661*** 0.0483***

(0.0101) (0.0068) (0.0080) (0.0055)

DiD during 0.0527** 0.0200 0.0421** 0.0174

(0.0210) (0.0143) (0.0173) (0.0118)

DiD after 0.0113 0.0086 0.0182 0.0235**

(0.0213) (0.0135) (0.0175) (0.0112)

Brent (e per litre) 1.3971*** 0.9811*** 1.1559*** 0.8137***

(0.0816) (0.0556) (0.0652) (0.0456)

Month effect Yes Yes Yes Yes

Country fixed
effects

Yes Yes Yes Yes

Observations 727 727 727 727

R2 0.91 0.94 0.89 0.91

***, **, * represent 1%, 5% and 10% significance levels, respectively. Robust standard errors in parentheses
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in control countries with respect to the moment in which the subsidy was not yet
introduced.

Models (1) and (2) refer to prices with taxes, while (3) and (4) summarize estimates
for priceswithout taxes. The relevant variables are those related to the double difference
(DiD). In this case, two conclusions can be drawn. On the one hand, the subsidy
increases the net final price of diesel in Spain. Specifically, by e0.0527 per litre, there
is no statistical effect on the price of petrol 95. Both the coefficients in Table 1 and
most of the coefficients in Table 5 in the Appendix have an error probability greater
than 10%, so we cannot reject the null hypothesis that the effect of the subsidy is zero
in the case of petrol 95. It is true that the error levels are very close to 10%, so that the
two coefficients in Table 5 are below this threshold and significant, indicating that the
price increases for 95 octane petrol, if it existed, would be e2 cents.

The difference between the coefficients with andwithout taxes is due to the increase
in VAT. In the case of diesel, the effect without tax is 0.0421, and since the VAT is
21%, this would imply an increase after tax ofe0.051, very close to the coefficient we
estimate after tax, 0.0527. Something very similar happens with petrol 95, where the
pre-tax impact ise0.0174 and when the 21% VAT is added it would bee0.0211, very
close to the 0.02 that we estimate econometrically. The pass-through result, in terms
of the efficiency of the subsidy in reducing fuel prices, is independent of the fact that
the three companies with refining capacity should contribute 5 of the 20 cents of the
subsidy, it only affects the cost of the subsidy to the central government. These results
indicate that in the case of diesel, 73.62% of the subsidy is passed on to the consumer
(14.73 of the 20 cents of subsidy), while in the case of petrol 95 it is 100%.

There are two elements that could explain why the diesel subsidy is not passed on
100% to the final consumer. The first is the large market power of some companies,
which allows them to set prices to a certain extent. It should be noted that, according
to the Spanish Association of Petroleum Products Operators (AOP), the three leading
companies in Spain own 46.09% of service stations (2022), while their market share in
terms of litres sold is even higher, since they have the largest and best located stations.
Second, as pointed out by Bakhat et al. (2017), the demand for petrol and diesel in
Spain is very inelastic, especially in the short term.

As we have shown, the coefficient for petrol 95 is positive, but it does not become
significant during the subsidy period. As pointed out by Gaader (2019), the pass-
through depends on the elasticity of demand and supply. If demand for the good is
relatively elastic compared to supply, then producers will bear a larger share of the tax
(lower pass-through). On the other hand, if demand is inelastic with respect to supply,
a larger share of the tax falls on consumers (higher pass-through). In the case of the
subsidy, if demand is elastic with respect to supply, producers pass on a larger share
of the subsidy to final consumers (higher pass-through). If demand is inelastic with
respect to supply, producers pass on a smaller share of the subsidy to final consumers
(lower pass-through).

In the case of the Spanish fuel market, the data show that the elasticity of demand
with respect to supply is higher in the case of petrol 95, which would explain why the
pass-through is significantly higher. On the one hand, the demand for diesel is more
inelastic than that for petrol 95. As we have seen, according to Bakhat et al. (2017),
the short-term elasticity of demand for diesel is significantly lower (− 0.015) than for
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petrol 95 (− 0.064). This result is maintained when analysing the long term (− c0.026
for diesel compared to -0.185 for petrol 95).

In the supply side, the consumption of diesel is much greater than that of petrol
95. According to the Corporación de Reservas Estratégicas de Productos Petrolíferos
(CORES),13 in 2022 diesel accounted for 78.63% of the consumption destined for
vehicles, while petrol 95 was 20.14% and gasoline of 98 octane only 1.23%.

This means that Spain is an exporter of petrol 95 (producingmore than it consumes)
and an importer of diesel (consuming more than it produces). This suggests that the
supply elasticity of diesel should be greater than that of petrol 95. Changing the
production of petrol 95 is relatively complicated once the refineries are installed and
a certain production capacity is available, whereas reducing imports should be much
less costly. These differences in demand and supply elasticities between the two fuels
would explain why the pass-through is significantly higher for petrol 95.

On the other hand, the estimated DiD coefficient in the post-subsidy period is not
statistically significant. As this reflects the change in prices in Spain relative to the
control group before and after the end of the subsidy, we found no evidence that prices
remained above the pre-subsidy level. Both results (the increase in net prices during
the subsidy period and the decrease in prices after the subsidy ended) suggest that
prices were higher during the subsidy period as a result of this policy.

5 Fiscal cost

The above estimates allow us to calculate the fiscal cost of the measure and its distri-
bution. This is possible because we have both the pass-through of the subsidy and the
actual consumption of hydrocarbons in Spain during this period. In this case, there
are two direct calculations. On the one hand, how much more revenue the producers
received as a result of the estimated price increase net of the subsidy, and on the other
hand, what was the increase in government VAT revenue as the final price increased.

In this section, we will focus on the case of diesel, as we cannot rule out a 100%
pass-through for petrol 95. If we consider that the pass-through for petrol 95 was set
at 90%, the fiscal costs that would not have been passed on to consumers would be
even higher. Specifically, the results can be seen in Table 8 in the appendix, where it
can be seen that businesses would have appropriated almost 98 million euro, while the
central government would have increased its VAT revenue by 14.6 million euro.

In the case of diesel, considering that the subsidy was e0.20 per litre, and net-of-
subsidy prices increased by e0.0527, this means that 26.35% of the subsidy (5.27
out of 20) did not reach final consumers. For this 5.27 cents, 4.21 cents represent an
increase in firms’ margins (79.89% of the net-of-subsidy price increase), and 1.06
cents is the increase in VAT; 1.06 out of 5.27). This is very similar to the rate at which
VAT is applied to petrol products in Spain, so our estimations with and without taxes
precisely predict the increase in margins and VAT.

To check if this average effect is similar during the subsidy months, we estimate the
same specification but with monthly difference-in-differences variables. Results are

13 Data on petrol consumption are available at CORES, here: https://www.cores.es/es/publicaciones.
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presented in Table 6 (see Appendix). As we can see from this table, all months present
a statistically significant increase in prices except for June, October and December.
We can also see that all the DiD coefficients in the months after the subsidy are not
significant.

Using the estimated coefficient for the price of diesel with taxes and total consump-
tion at petrol stations, it is possible to calculate the cost of this subsidy to the public
purse and the share that has been taken by the producers. These results are in this par-
tial equilibrium scenario, without considering other possible indirect effects, such as
higher taxes on energy companies or higher corporation tax paid by these companies
if they increase their margins.

As we can see in Table 2, from April to December 2022, more than 2000 million
litres of diesel were sold in Spain, which, when multiplied bye0.20 for the companies
without refining capacity (53.91% of the total market share), and by e0.15 for the
companies with refining capacity (Repsol, Cepsa and BP), which have 46.09% of the
market share. The cost (for diesel only) of this subsidy was more than 3600 million
euros (3,604,674,498 euros to be exact). According to the National Statistics Institute
(INE), Spain’s GDP in 2022 will be 1,346,377 million euros, so the cost of the subsidy
would be 0.27% of GDP.

Of the e0.2 subsidy, the estimates in Table 2 show that the companies’ margins
increased bye0.0421,while the final price net of the subsidy increased bye0.0527 and
the increase in VAT by e0.0106. As can be seen from Table 2, this implies that more
than e1070 million of the diesel subsidy did not reach consumers: e857.6 million

Table 2 Cost and distribution of the subsidy overprice (diesel)

Months Consumption
(tonnes) (A)

Consumption
(litres) (B �
A*1,201.92)

Increase
margin
(euros) (C �
B*0.0421)

Increase VAT
(euros) (D �
B*0.0106)

Total increase
prices (euros)
(E � C + D)

April 2022 1,892,943 2,275,166,231 95,784,498 24,116,762 119,901,260

May 2022 1,934,328 2,324,908,591 97,878,652 24,644,031 122,522,683

June 2022 1,926,404 2,315,383,772 97,477,657 24,543,068 122,020,725

July 2022 1,930,555 2,320,373,255 97,687,714 24,595,956 122,283,671

August
2022

1,878,550 2,257,867,946 95,056,241 23,933,400 118,989,641

September
2022

1,837,077 2,208,019,780 92,957,633 23,405,010 116,362,642

October
2022

1,796,607 2,159,378,138 90,909,820 22,889,408 113,799,228

November
2022

1,819,298 2,186,651,097 92,058,011 23,178,502 115,236,513

December
2022

1,932,593 2,322,822,792 97,790,840 24,621,922 122,412,761

Total 16,948,358 20,370,571,601 857,601,064 215,928,059 1,073,529,123

1 tonne � 1,201.92 L
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was captured by companies through an increased margin; and almost e216 million
increased government revenue through an increase in VAT receipts.14

6 Parallel trends and robustness tests

Following the seminal paper by Galiani et al. (2005), we analyse whether the price
trends for both types of fuel are similar between Spain and the control group before
the subsidy (in our case, from November 2021 to March 2022). This is the ’parallel
trends’ assumption that the difference-in-differences analysis should satisfy. What
this analysis seeks to test is whether, in the absence of the treatment (in this case,
the subsidy), prices in Spain would have followed parallel paths to those in untreated
countries.

To do this, Eq. (1) is estimated again, but this time including interactions between
Spain, the control group and the trend variable. We then test whether these coefficients
are similar across countries. The results are presented in Table 3. In all cases, the null

14 Table 9 in the Appendix shows the same analysis but using monthly coefficients included in Table 6. In
this case, the amount varies from e1,150 to e846 million, where 673 went to producers and 173 to public
revenues.

Table 3 Parallel trends: Spain versus each control country, before the policy

Country Diesel with taxes Petrol 95 with
taxes

Diesel without
taxes

Petrol 95 without
taxes

Austria F(1, 145) � 0.14 F(1, 145) � 0.16 F(1, 145) � 2.21 F(1, 145) � 2.94*

Prob > F 0.71 0.69 0.14 0.09

Czech
Republic

F(1, 144) �
4.74**

F(1, 144) � 0.23 F(1, 144) � 2.87* F(1, 144) � 2.60

Prob > F 0.03 0.63 0.09 0.11

Denmark F(1, 144) � 0.89 F(1, 144) � 0.21 F(1, 144) � 2.04 F(1, 144) � 0.16

Prob > F 0.35 0.65 0.16 0.69

Estonia F(1, 145) � 0.62 F(1, 145) � 0.11 F(1, 145) � 1.09 F(1, 145) � 0.30

Prob > F 0.43 0.74 0.30 0.59

Finland F(1, 145) � 0.83 F(1, 145) � 0.51 F(1, 145) � 1.17 F(1, 145) � 1.39

Prob > F 0.36 0.47 0.28 0.24

Latvia F(1, 145) � 0.54 F(1, 145) � 0.00 F(1, 145) � 0.14 F(1, 145) � 0.62

Prob > F 0.46 0.96 0.70 0.43

Lithuania F(1, 145) � 0.19 F(1, 145) � 0.89 F(1, 145) � 0.30 F(1, 145) � 2.28

Prob > F 0.67 0.35 0.58 0.13

Slovakia F(1, 145) � 0.20 F(1, 145) � 0.58 F(1, 145) � 0.33 F(1, 145) � 1.42

Prob > F 0.66 0.44 0.57 0.23

The t-test is Spain*week trend versus control group* week trend, in the period before
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hypothesis cannot be rejected, which means that the price trends in Spain and in all
the countries in the control group are the same in the pre-subsidy period.15

Moreover, we perform a robustness check analysis to show that the outcomes due to
the policy are not affected by the countries selected. In our case, this auxiliary analysis
is implemented as follows.We randomly select countries to be in the control group and
drop the others. Next, we estimate the Eq. (1) again. Results are included in Table 10,
11 and 12 where all the difference-in-differences coefficients show similar statistical
significance, as in Table 1 (although the levels are not equal). In the case of Table 11,
it summarizes the difference-in-differences coefficients once we rerun the analysis of
Eq. (1) removing each country of the control group one at a time.

7 Conclusions and policy implications

Russia’s invasion of Ukraine on 24 February 2022 led to an increase in energy prices,
particularly fuel, which had a significant impact on inflation in all European countries.
As mentioned above, Russia produces and exports energy products, including oil and
refined fuels. The war could have led to a reduction in supply on the energymarket and
uncertainty about supply capacity, which could have affected equilibriumprices.Many
European countries introduced measures to contain the prices paid by consumers in an
attempt to curb inflation. Spain was one of the countries that introduced a fuel subsidy
of e0.20 per litre between 1 April and 31 December 2022 (RDL 6/2022).

This article analyses the impact that this e0.20 subsidy may have had on the final
prices paid by consumers.Todo so,we implement a difference-in-differences estimator
with weekly data for Spain and a set of European countries that did not introduce any
measures during this period.

The results show how we cannot reject the hypothesis that the pass-through was
100% in the case of petrol 95, but it is incomplete in the case of diesel. In fact, diesel
final net-of-subsidy prices increased due to the introduction of the subsidy, specifically
bye0.0527. So, the pass-through is 73.65% for diesel. This difference between petrol
95 and diesel indicates that probably the elasticity of demand for petrol 95 respect to
the supply is greater than for diesel. This price increase implies that part of the subsidy
does not mean a lower price paid by consumers, but rather a higher price (and margin)
obtained by producers.

Considering that the cost of the subsidy was slightly over e4000 million, 1073
million did not end up in the hands of final consumers—but in additional revenues
for the oil operators (i.e. 857 million euros) and almost 216 million euros returned to
the public finance purse (via VAT). This result is calculated in a partial equilibrium
scenario, without considering the potential indirect effects that the subsidy on gasoline
and diesel may have had on public revenue due to greater profits for companies in the
petrol market, for example. It would be good to compare this cost with the possible
positive effects that the reduction in fuel prices may have had on the level of inflation.
So far, we do not have any estimates of these positive effects.

15 Excluding 95 untaxed petrol for Austria and diesel for the Czech Republic. In any case, robustness
checks confirm that this does not affect our main results.
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Because the diesel subsidy is not passed on 100% to the consumer’s final price,
perhaps it would be advisable to consider the introduction of alternative measures
in future. One option would be the introduction of a direct income transfer to the
low-income decile groups. As Labandeira et al. (2022) and García-Miralles (2023)
indicate, the introduction of a direct income transfer to families with fewer resources
might not only be more efficient and less market-distorting but would also represent
very significant savings for the public purse.

Appendix

See Tables 4, 5, 6, 7, 8, 9, 10, 11 and 12.
See Figs. 4, 5, 6 and 7.

Table 4 Average petrol prices and t-test

Before During After t-test Before
versus during

t-test during
versus after

t-test before
versus after

Gasoline 95

Prices with
taxes. Spain

1.59 1.84 1.63 − 5.64*** 5.45*** − 1.35

Prices without
taxes. Spain

0.84 1.04 0.88 − 5.64*** 5.45*** − 1.35

Prices with
taxes. Control
countries

1.65 1.88 1.69 − 9.90*** 9.08*** − 1.33

Prices without
taxes. Control
countries

0.80 0.99 0.81 − 13.49*** 14.15*** − 0.82

Diesel

Prices with
taxes. Spain

1.49 1.89 1.60 − 10.43*** 10.39*** − 2.48**

Prices without
taxes. Spain

0.85 1.18 0.95 − 10.43*** 10.39*** − 2.48**

Prices with
taxes. Control
countries

1.58 1.91 1.67 − 17.33*** 14.12*** − 4.12***

Prices without
taxes. Control
countries

0.88 1.16 0.95 − 21.82*** 20.50*** − 4.51***

***, **, * represent 1%, 5% and 10% significance levels, respectively
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Table 5 Difference-in-differences estimations. Diesel and Petrol 95

Variables Diesel with taxes
(1)

Petrol 95 with
taxes (2)

Diesel without
taxes (3)

Petrol 95 without
taxes (4)

Treated − 0.0571*** 0.0457*** − 0.0026 0.0671***

(0.01) (0.01) (0.01) (0.01)

During the subsidy
(April-December,
2022)

0.3513*** 0.1086*** 0.2861*** 0.0808***

(0.01) (0.01) (0.01) (0.01)

After the subsidy
(2023)

0.2297*** 0.0908*** 0.1811*** 0.0577***

(0.01) (0.01) (0.01) (0.00)

DiD During 0.0467*** 0.0198* 0.0376*** 0.0175*

(0.02) (0.01) (0.01) (0.01)

DiD After 0.0059 0.0086 0.0140 0.0237***

(0.01) (0.01) (0.01) (0.01)

Brent (e per litre) 1.0244*** 0.9382*** 0.8518*** 0.7906***

(0.08) (0.07) (0.06) (0.06)

Month effect Yes Yes Yes Yes

Country fixed
effects

Yes Yes Yes Yes

Observations 691 691 691 691

R2 0.94 0.95 0.93 0.93

***, **, * represent 1%, 5% and 10% significance levels, respectively. Robust standard errors in parentheses

Table 6 Difference-in-differences estimations, by month. Diesel and Petrol 95

Variables Diesel with taxes
(1)

Petrol 95 with
taxes (2)

Diesel without
taxes (3)

Petrol 95 without
taxes (4)

Treated − 0.0639*** 0.0432*** − 0.0095 0.0640***

(0.01) (0.01) (0.01) (0.01)

DiD_April 2022
(During)

0.0505*** 0.0315** 0.0442*** 0.0284***

(0.02) (0.01) (0.01) (0.01)

DiD_May 2022
(During)

0.0520*** 0.0246 0.0449*** 0.0227

(0.02) (0.02) (0.02) (0.02)

DiD_June 2022
(During)

0.0548 0.0309 0.0406 0.0211

(0.04) (0.03) (0.03) (0.02)

DiD_July 2022
(During)

0.0746** 0.0596* 0.0565** 0.0441

(0.03) (0.03) (0.03) (0.03)

DiD_August 2022
(During)

0.0485** 0.0066 0.0346* − 0.0002

(0.02) (0.02) (0.02) (0.02)

DiD_September
2022 (During)

0.0628** 0.0024 0.0461** − 0.0041
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Table 6 (continued)

Variables Diesel with taxes
(1)

Petrol 95 with
taxes (2)

Diesel without
taxes (3)

Petrol 95 without
taxes (4)

(0.02) (0.02) (0.02) (0.02)

DiD_October
2022 (During)

0.0308 − 0.0337 0.0229 − 0.0236

(0.04) (0.02) (0.03) (0.02)

DiD_November
2022 (During)

0.0624* 0.0347** 0.0559** 0.0397***

(0.03) (0.01) (0.03) (0.01)

DiD_December
2022 (During)

0.0419 0.0389 0.0383 0.0425*

(0.03) (0.03) (0.02) (0.02)

DiD_January
2023 (After)

0.0139 0.0198 0.0198 0.0314**

(0.02) (0.02) (0.01) (0.01)

DiD_February
2023 (After)

0.0057 0.0121 0.0137 0.0266***

(0.02) (0.01) (0.02) (0.01)

DiD_March 2023
(After)

0.0091 0.0216** 0.0170 0.0339***

(0.02) (0.01) (0.01) (0.01)

DiD_April 2023
(After)

0.0118 − 0.0001 0.0189 0.0174*

(0.02) (0.01) (0.01) (0.01)

Brent (e per litre) 0.0163 − 0.0083 0.0220 0.0100

(0.02) (0.01) (0.01) (0.01)

Month effect
during treatment

Yes Yes Yes Yes

Month effect after
treatment

Yes Yes Yes Yes

Country fixed
effects

Yes Yes Yes Yes

Observations 727 727 727 727

R2 0.94 0.95 0.93 0.93

***, **, * represent 1%, 5% and 10% significance levels, respectively. Robust standard errors in parentheses

Table 7 Leads-and-lags
estimation Variables Diesel with taxes (1)

DiD December 2021 (Before) − 0.0026

(0.0128)

DiD_January 2022 (Before) − 0.0161

(0.156)

DiD_February 2022 (Before) − 0.0059

(0.013)

DiD_March 2022 (Before) − 0.0373

(0.0594)
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Table 7 (continued)
Variables Diesel with taxes (1)

DiD_April 2022 (During) 0.0379**

(0.016)

DiD_May 2022 (During) 0.0395**

(0.0168)

DiD_June 2022 (During) 0.0423

(0.0415)

DiD_July 2022 (During) 0.0621**

(0.0312)

DiD_August 2022 (During) 0.036*

(0.0198)

DiD_September 2022 (During) 0.0503**

(0.0228)

DiD_October 2022 (During) 0.0183

(0.0348)

DiD_November 2022 (During) 0.0499

(0.031)

DiD_December 2022 (During) 0.0295

(0.0281)

DiD_January 2023 (After) 0.00144

(0.0125)

DiD_February 2023 (After) − 0.0067

(0.0211)

DiD_March 2023 (After) − 0.0033

(0.0143)

DiD_April 2023 (After) − 0.0007

(0.01)

DiD_May 2023 (After) 0.0038

(0.015)

Brent (e per litre) Included

Month effect Included

Country fixed effects Included

Observations 727

R2 0.99

***, **, * represent 1%, 5% and 10% significance levels, respectively.
Robust standard errors in parentheses
November 2021 as reference. Constant has been excluded in this esti-
mation
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Table 8 Cost and distribution of the subsidy overprice (gasoline 95)

Months Consumption
(tonnes)
(A)

Consumption
(litres)
(B� A*1,317)

Increase margin
(euros)
(C� B*0.0174)

Increase VAT
(euros)
(D� B*0.0026)

Total increase
prices (euros)
(E� C + D)

April 2022 447,076 588,798,802 10,245,099 1,530,877 11,775,976

May 2022 453,055 596,673,935 10,382,126 1,551,352 11,933,479

June 2022 476,093 627,013,914 10,910,042 1,630,236 12,540,278

July 2022 507,345 668,173,378 11,626,217 1,737,251 13,363,468

August
2022

535,048 704,658,505 12,261,058 1,832,112 14,093,170

September
2022

471,184 620,549,551 10,797,562 1,613,429 12,410,991

October
2022

454,247 598,242,666 10,409,422 1,555,431 11,964,853

November
2022

429,716 565,935,708 9,847,281 1,4714,33 11,318,714

December
2022

494,998 651,912,221 11,343,273 1,694,972 13,038,244

Total 4,268,761 5,621,958,685 97,822,081 14,617,093 112,439,174

1 tonne � 1,317 L

Table 9 Cost and distribution of the overprice of the subsidy (diesel). Only coefficients that show statistical
significance at equation Table 6

Months Consumption
(tonnes)
(A)

Consumption
(litres)
(B � A*1,201.92)

Increase margin
(euros)
(C � B*0.0421)

Increase VAT
(euros)
(D � B*0.0106)

Total increase
prices (euros)
(E � C + D)

April 2022 1,892,943 2,275,166,231 95,784,498 24,116,762 119,901,260

May 2022 1,934,328 2,324,908,591 97,878,652 24,644,031 122,522,683

June 2022 1,926,404 2,315,383,772

July 2022 1,930,555 2,320,373,255 97,687,714 24,595,956 122,283,671

August
2022

1,878,550 2,257,867,946 95,056,241 23,933,400 118,989,641

September
2022

1,837,077 2,208,019,780 92,957,633 23,405,010 116,362,642

October
2022

1,796,607 2,159,378,138

November
2022

1,819,298 2,186,651,097 92,058,011 23,178,502 115,236,513

December
2022

1,932,593 2,322,822,792

Total 1,6948,358 20,370,571,601 571,422,748 143,873,661 715,296,410

1 tonne � 1,201.92 L
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Table 10 Robustness check: Denmark, Estonia, Lithuania and Slovakia as control group

Variables Diesel with taxes
(1)

Petrol 95 with
taxes (2)

Diesel without
taxes (3)

Petrol 95 without
taxes (4)

Treated (Spain) − 0.2011*** − 0.3269*** − 0.0574*** − 0.0599***

(0.03) (0.02) (0.02) (0.01)

During the subsidy
(April-December,
2022)

0.2682*** 0.0790*** 0.2209*** 0.0647***

(0.02) (0.01) (0.01) (0.01)

After the subsidy
(2023)

0.2096*** 0.0797*** 0.1719*** 0.0639***

(0.01) (0.01) (0.01) (0.01)

DiD During 0.0569** 0.0166 0.0482** 0.0147

(0.03) (0.02) (0.02) (0.01)

DiD After 0.0178 0.0090 0.0159 0.0096

(0.03) (0.02) (0.02) (0.01)

Brent (e per litre) 1.3818*** 0.8719*** 1.1392*** 0.7207***

(0.12) (0.08) (0.10) (0.06)

Month effect Yes Yes Yes Yes

Country fixed
effects

Yes Yes Yes Yes

Observations 354 354 354 354

R2 0.89 0.94 0.88 0.92

Standard errors in parentheses. *p < 0.10, **p < 0.05, ***p < 0.01
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Table 11 Robustness check: Austria, the Czech Republic, Finland and Latvia as control group

Variables Diesel with taxes
(1)

Petrol 95 with
taxes (2)

Diesel without
taxes (3)

Petrol 95 without
taxes (4)

Treated (Spain) − 0.0664** 0.0395** − 0.0124 0.0576***

(0.03) (0.02) (0.02) (0.01)

During the subsidy
(April-December,
2022)

0.2698*** 0.0780*** 0.2187*** 0.0541***

(0.02) (0.01) (0.02) (0.01)

After the subsidy
(2023)

0.2048*** 0.0711*** 0.1542*** 0.0284***

(0.02) (0.01) (0.01) (0.01)

DiD During 0.0561** 0.0211 0.0411* 0.0169

(0.03) (0.02) (0.02) (0.01)

DiD After 0.0096 0.0158 0.0235 0.0423***

(0.03) (0.02) (0.03) (0.02)

Brent (e per litre) 1.4165*** 0.9521*** 1.1744*** 0.7852***

(0.14) (0.09) (0.11) (0.07)

Monthly effect Yes Yes Yes Yes

Country fixed
effects

Yes Yes Yes Yes

Observations 354 354 354 354

R2 0.90 0.94 0.88 0.91

Standard errors in parentheses. *p < 0.10, **p < 0.05, ***p < 0.01
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Fig. 4 Average weekly prices of petrol 95 and diesel, without taxes, in Spain and other countries (average).
Source: own elaboration

Fig. 5 Gross differences between average weekly prices of petrol 95 and diesel, without taxes, in Spain with
respect to average of other (control) countries. Source: own elaboration
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December 2021 as reference January 2022 as reference

February 2022 as reference March 2022 as reference

Fig. 6 Leads-and-lags graphs using different months of reference. Source: own elaboration from lead-and-
lags estimation
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Fig. 7 Estimated price differences between Treated and Control, by month. Petrol 95. Source: own elabo-
ration from lead-and-lags estimation
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