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The Effect of Unconventional Fiscal Policy
on Consumption — New Evidence Based
on Transactional Data”

We use novel transaction-level card expenditure data to estimate the effect of the
temporary value-added tax (VAT) cut in Germany 2020. We find that the annualized
growth rate of expenditures for durables increased by 6 percentage points (pp) during the
tax cut, with a particularly strong increase of up to 11 pp for consumer electronics. The
expenditure growth rate for semi-durables and non-durables did not change by and large.
The estimates imply a consumption multiplier of 0.2 and an elasticity of fiscal revenues to
a VAT rate reduction of two thirds.
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1  Introduction

Unconventional fiscal policy allows policy makers to stabilize an econ-
omy by engineering a path of consumption taxes. If fiscal policy mak-
ers decide to temporarily decrease the value added tax (VAT), this in-
duces intertemporal substitution of consumption similar to a temporar-
ily lower real interest rate engineered by monetary policy makers. As
shown by Correia et al. (2013), a suitably chosen path of consumption
taxes can be combined with paths of labor taxes and investment sub-
sidies to implement (constrained) optimal allocations and relaxes con-
straints imposed on monetary policy.

Unconventional fiscal policy is thus particularly attractive in coun-
tries, in which conventional monetary policy is constrained by a nomi-
nal interest rate at the effective lower bound, or monetary policy cannot
be country-specific because it is decided supranationally in a currency
union. Indeed, both of these circumstances applied when Germany im-
plemented a temporary VAT cut during the COVID-19 pandemic in the
second half of 2020. The goal was to stimulate the economy by tem-
porarily lowering the standard VAT rate by 3 percentage points (pp)
from 19% to 16%, and the reduced VAT rate by 2 pp from 7% to 5%.*

We contribute to the literature by estimating the effect of the VAT
cut on consumption expenditures in Germany, the largest euro area
country in terms of GDP and population. We use novel transaction-
level data from Fable Data. These data suffer less from measurement
error than survey data and allow us to estimate the response for dif-
ferent consumption categories at a higher frequency and a regionally
granular level. Our analysis uses information on actual transactions for
durables, semi-durables and non-durables. We apply a difference-in-
difference approach to identify the consumption response of German
households to the VAT cut. As comparison, we use the expenditures of
Austrian households which made their consumption decisions in a sim-

ilar economic environment, generally had similar spending and card-

"The reduced rate applied to groceries, books and newspapers, hotel accommoda-
tion and short-term rentals (less than six months) of residential properties, and tickets
for cultural events and services.


https://www.fabledata.com/

usage patterns, were exposed to the same unconventional monetary
policy by the ECB as the German households but not to an analogous
VAT cut.

Our goal is to estimate to which extent the VAT cut shifted con-
sumption expenditures across time, across expenditure categories de-
pending on their durability, whether the cut was successful in generat-
ing a macroeconomic stimulus and at which fiscal cost. We find that
the temporary VAT cut increased the growth rate of durable expendi-
tures the most, as predicted by consumption theory. The growth rate
of durable expenditures increased by 6 pp, with a particularly strong
increase of up to 11 pp for consumer electronics. For semi-durables
and non-durables the consumption growth did not change significantly
during the cut.> Back-of-the-envelope calculations show that these es-
timates imply a consumption multiplier of 0.2 and an elasticty of fiscal
revenues to a VAT rate reduction of two thirds.3 Our estimates further
suggest that a VAT cut targeted towards durable goods would have pro-
vided a much more cost-efficient stimulus, increasing the multiplier by
an order of magnitude to 2.5.

As a preview motivating our analysis, Figure 1 shows the difference
between Germany and Austria in the share of cards used for durable
purchases, at a weekly frequency in the time period of the VAT cut
episode.# Figure 1 shows a significant increase in the share of cards
used for durable purchases in Germany relative to Austria during the
temporary VAT cut (shaded in grey in the figure), by up to 1.8 percent-
age points (pp) towards the end of the cut in December 2020. Subse-
quently, the difference in the share dropped by 1.4 pp during the first

2The exception is the last month before the cut ended, in which we find a significant
positive effect on expenditures for semi-durables and a marginally significant positive
effect on non-durables. Remarkably, the size of the point estimates across goods dur-
ing that month is largest for durables and smallest for non-durables, as predicted by
theory. See Figure 2 in Section 6.

3The elasticity would equal 1 without any change of consumption behavior.

4We show the share of durable purchases larger than 50 euro. The threshold
roughly corresponds to the 75th percentile of the distribution of durable purchases
in Austria and Germany in 2019: at the 75th percentile, expenditures amount to 56
euro. The sign and significance (at conventional levels) of the effects in Figure 1 are
robust to specifying different thresholds corresponding to the goth or ggth percentile
of that distribution, for example.



quarter of 2021. This first look at the data suggests that the VAT cut had
a sizable effect on (durable) spending, which we will analyze in further
detail in the rest of the paper.

Figure 1: Difference DE-AT in the share of cards used for durable
purchases
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Notes: 95% confidence interval shaded in blue. The grey shaded
area in the figure corresponds to the period of the VAT cut from July
1 to December 31, 2020. The figure shows the share of cards used for
durable purchases larger than 50 euro (see footnote 4). Differences
are normalized to zero in June 2020 and smoothed using five-week,
two-sided moving averages. The mean share of active cards with
durable purchases larger than 50 euro is 31.8% (35.7%) in Germany
(Austria). Source: own computations based on Fable Data.

Our analysis proceeds in the following steps. After a brief review
of the related literature, we provide institutional background in Sec-
tion 2 on the VAT cut and the economic environment in Germany and
Austria during the sample period. We then illustrate key predictions of
consumption theory in Section 3 that provide foundations for the esti-
mated equations before we turn to the empirical analysis. We discuss
the data in Section 4 and the estimated specification in Section 5. We
present the estimation results in Section 6, discuss possible threats to

identification and the macroeconomic implications.



1.1 Related literature

Correia et al. (2013) have emphasized the scope of unconventional fiscal
policy for stabilizing the macroeconomy in an environment in which
monetary policy is constrained or not available as policy instrument at
the national level. Because the path of consumption taxes is a key com-
ponent of unconventional fiscal policy, this has renewed the interest in
the effect of changes in consumption taxes on consumption expendi-
tures.

Compared to the large literature on the effect of monetary policy,
empirical evidence on the effects of unconventional fiscal policy is scarce.
Blundell (2009) and Crossley et al. (2009, 2014) find that the VAT rate
cut in the UK in 2008 helped to mitigate the negative economic impact
of the Great Financial Crisis and created a demand stimulus of GBP 2.1
bn (Centre for Economics and Business Research, 2009). Using survey
data for European countries, D’Acunto et al. (2022) show that uncon-
ventional fiscal policy may be more effective than forward guidance to
affect households” expectations and stimulate consumer expenditures.
Agarwal et al. (2017) and Baker et al. (2019, 2021) analyze the response
to changes in sales taxes in the U.S.5

Most closely related to our analysis is the paper by Bachmann et al.
(2024) on the German VAT cut in 2020. There are two main differ-
ences. Firstly, we rely on novel transaction-level data for durables,
semi-durables and non-durables, provided by Fable Data. Exploiting
information on actual transactions across a broader set of expenditure
items, we provide an alternative perspective on the macroeconomic im-
plications of the VAT cut by complementing the research of Bachmann
et al. (2021, 2024) whose estimates are based on survey data as well as
scanner data, which are less affected by measurement error and cover
non-durables and the subset of semi-durables sold in retail at the point
of sale.

5See also their references for further literature. Because sales taxes are set at the
local city, county or state level, a fiscal stimulus at the national level by changing the
sales tax would be more difficult to implement than a change of the VAT set at the
national level because it would require coordination of the tax change across states
and municipalities.



Secondly, we rely on a different identification. We employ a difference-
in-difference approach in the spirit of D’Acunto et al. (2022), exploiting
differences in expenditures between Germany and Austria. The esti-
mated effect of the VAT cut thus contains economy-wide expenditure
changes in Germany resulting from the VAT cut, with the challenge to
control for potential further aggregate shocks which may have affected
Germany and Austria differently during the period of interest. In Sec-
tion 6.2, we discuss potential threats to identification in our analysis.
Bachmann et al. (2024) choose an alternative route to identify their ef-
fects, by comparing different household groups within Germany. They
recover the so-called intercept (i.e., the economy-wide effect of the VAT
cut) with structural modeling and the associated assumptions worthy
of discussion.® Both routes have their merits.

The consumption multiplier of 0.2, implied by our estimates based
on transactional data, has the same order of magnitude as the findings
by Fuest et al. (2021) based on survey answers of households in 2020,
or the findings by Funke and Terasa (2022) and Wollmershduser et al.
(2020) based on structural modeling. The estimates by Bachmann et al.
(2024) or the calibrated model by Clemens and Roger (2022) imply a
much larger consumption multiplier above 1 instead. A common con-
clusion is, however, that a VAT cut, which targets durable goods, would
be much more effective in stimulating consumption than a general VAT
cut covering all types of goods. Indeed, our estimates imply that the
multiplier for durable spending would be well above 1 in this case.

A related literature has investigated the pass-through of the VAT
cut to prices. Buettner and Madzharova (2021) discuss that the pass-

through of VAT rate cuts, previous to the German VAT cut, differs

®Bachmann et al. (2024) calibrate a HANK model with durables. As mentioned
by Ampudia et al. (2024, p.334), some components of the HANK model such as the
New Keynesian Phillips curve and the policy rule may be considered as “weaker
components.” In their empirical analysis, Bachmann et al. (2024) estimate the effect
of the VAT cut by comparing different households groups within Germany. They
show that these groups do not differ in terms of observable characteristics but for
the extent to which they are informed about the temporary nature of the VAT cut.
This innovative identification strategy is threatened if other contemporaneous policy
changes affect the compared groups differently. For example, consumers that were
well-informed about the temporary nature of the VAT cut may also have been better
informed about the ECB’s unconventional monetary policy.



substantially across different types of consumption goods. Blundell
(2009) finds that the overall pass-through after a VAT rate cut in the
UK amounted to 75%. Harju et al. (2018) analyze a VAT rate cut in
Finland and Sweden and show that the average pass-through may hide
substantial heterogeneity. Kosonen (2015) finds a pass-through of 50%
and unchanged quantities after a VAT rate cut in Finland. Jongen et al.
(2018) find nearly a full pass-through after a VAT cut in the Nether-
lands whereas Benzarti and Carloni (2019) provide evidence for only a
partial pass-through in the restaurant sector in France. Benzarti et al.
(2020) provide evidence for stronger pass-through of VAT increases
than decreases. Buettner and Madzharova (2021) instead find that price
changes of household appliances after VAT rate cuts across 22 EU mem-
ber states implied a 100% pass-through within four months after the
respective cut. Bernardino et al. (2024) also find a strong pass-through
for the VAT cut in Portugal in 2023.

In the context of the VAT cut in Germany in 2020, on which we focus,
previous research has documented a large pass-through. Montag et al.
(2021) estimate the pass-through to fuel prices in Germany in the first
two months after the cut, using France as a comparison where no VAT
cut took place. They find a pass-through of 83% for diesel and 61% for
gasoline. Fuest et al. (2024) find a pass-through of 70% for groceries
using Austria as comparison. Beck et al. (2021) use scanner data and
find a pass-through of 76% for non-durable (fast-moving) consumption
goods and 96% for durable (slow-moving) consumption goods using
the Netherlands as comparison because of the similar market structure
in the retail sector. We build on these results and take the pass-through
into account when we analyze the effect of the German VAT cut on
consumption expenditures.

Research on previous VAT cuts in Europe by Buettner and Madzharova
(2021) finds that the decrease of expenditures after the expiration of the
VAT cut tends to offset the increase of expenditures during the cut, in-
dicating strong intertemporal substitution of expenditures. Baker et al.
(2021) analyze the responsiveness of cross-border shopping to changes
of sales tax differences across cities, counties and states in the U.S. They
find evidence of intertemporal substitution in the short run but not in



the long run.

The estimate of the short-run elasticity by Baker et al. (2021) implies
that retail spending increases by 2% if the VAT rate decreases by 1 pp.
Buettner and Madzharova (2021) estimate similarly-sized effects. Our
point estimates imply changes in consumption growth of a similar order
of magnitude with intuitive heterogeneity across consumption goods.
We find that the growth of expenditures on durables increases by 2 pp
if the VAT rate decreases by 1 pp (6/3 = 2 if we linearly adjust our
estimate based on the 3 pp decrease), whereas the expenditure growth
of semi-durables and non-durables is by and large unaffected.

More generally, our paper relates to the literature on the effects of
countercyclical fiscal stimulus (see the discussion in Feldstein, 2009) and
the literature which exploits micro-level data to provide causal evidence
on macroeconomic questions (Fuchs-Schuendeln and Hassan, 2016). In
particular, we contribute to the recent strand of research that uses high-
frequency transaction data to analyze consumption patterns of house-
holds. Gathergood et al. (2020), for example, use transaction data pro-
vided by Fable Data for the U.K. to study consumption responses to the
COVID-19 pandemic policies, Chetty et al. (2020) use transaction data to
analyze the consequences of the pandemic for the U.S. Buda et al. (2022)
and Carvalho et al. (2021) exploit transaction data from cards and bank
accounts to analyze consumption in Spain and its responses to mone-
tary policy shocks (Buda et al., 2023). Beradini and Renzi (2022) analyze
the effect of the COVID-19 pandemic on VAT revenue in Italy. Cabral
et al. (2021) analyze the evolution of consumption expenditures during
the pandemic in Portugal based on card transaction data. Eichenbaum
et al. (2024) use data on VAT-relevant transactions in Portgual to learn
about households expectation formation during the pandemic. Using
data on debit and credit card transactions, Cevik (2023) finds that a
VAT cut for expenditures on restaurant and catering services in Lithua-
nia did not stimulate demand during the pandemic because of simulta-

neous other policies containing the pandemic.



2 Background on the VAT cut

On June 3, 2020, the German Federal Government announced a VAT
cut between July 1 and December 31, 2020. The standard VAT rate was
cut by 3 pp from 19% to 16%, and the reduced VAT rate was cut by 2
pp from 7% to 5%. The reduced rate applied to groceries, books and
newspapers, hotel accommodation and short-term rentals (less than six
months) of residential properties, and tickets for cultural events and
services.” Exemptions apply to medical treatment of doctors, buying
and selling of property, long-term rentals of residential property, inter-
mediation of financial transactions, deliveries to other countries inside
the EU or to other third-party non-EU states.

The goal of the VAT cut was to stimulate demand and mitigate the
negative economic impact of the COVID-19 pandemic. The effectiveness
of such a VAT rate cut is of major policy interest because it may come at
a large fiscal cost: 49.6% of the German federal budget and 33% of the
combined governmental budget originated from VAT revenue in 2019
(Bundesministerium der Finanzen, 2019).

Because we use consumption growth of Austrian households to con-
trol for common changes that have affected household behavior in both
countries during the VAT cut episode, it is worth mentioning that no
major VAT changes were implemented in Austria during the time pe-
riod we analyze. Shortly after the German announcement, only a very
minor VAT reduction was announced in Austria for the same time pe-
riod between July 1 and December 31, 2020, as in Germany. The re-
duction was limited to very few specific expenditure items for which
a reduced VAT rate applied: restaurants, hotels, cultural services, and
books. The respective reduced rates were lowered from 13% or 10% to

7Since January 1, 2020, the reduced rather than the standard rate has been applied
also to e-books, ejournals and long-distance train tickets. This change has no relevant
effect on the expenditure categories we consider in our analysis. Some further changes
in the implementation of the law, effective since January 1, 2020, had the goal to make
evasion of VAT more difficult. The changes in expenditures at the beginning of 2020,
as illustrated in Figure 3 in Appendix A.2, suggest that this change of the law may
have induced a short-lived increase of card expenditures for durables in January 2020
but such an effect is not present for the other expenditure categories semi-durables
and non-durables.



5%. The standard VAT rate remained constant at 20% in Austria. For
the product categories on which we focus, i.e., durables, semi-durables
and non-durables, the changes of the reduced VAT rates in Austria are
negligible because either the concerned expenditure items are not in-
cluded in these categories or, as in the case of books, they only account
for a negligible share of expenditures in these categories.?

2.1 The pass-through of the tax cut to prices

An important element in the transmission of the VAT cut to consump-
tion growth is the pass-through of the cut to prices. Previous research
has shown that the pass-through has been large after the VAT cut in
Germany, with a pass-through close to 100% for durable goods con-
tained in the Nielsen scanner data and of about 70% for non-durable
goods purchased in supermarkets or fuel (Beck et al., 2021, Fuest et al.,
2024, Montag et al., 2021).

The sizable pass-through also shows in the data on price indexes for
broader product categories in Germany provided by Eurostat.9 We find
a pass-through of 57% for durables, 49% for semi-durables and 85% for
non-durables, accounting for the observed trend in German prices with

a one-sided moving average with lags up to twelve months.’® Table 5

8 Although most of the expenditure items, to which the reduced VAT rates were
applied in Austria, are not included in the product categories we analyze, one may
worry about a possible income effect which affects expenditures in the categories we
do analyze. In practice, the effect on income has been negligible because (i) expendi-
ture items, to which the reduced rates have been applied, only accounted for 8% of
total expenditures and (ii) the pass-through of the VAT cut for these expenditure cate-
gories has been minor. Indeed, the minor pass-through has been the political objective
of the VAT cut for expenditure categories associated with hotels and restaurants, as
illustrated by the following quote from the Parlamentskorrespondenz Nr. 744 on July
2, 2020: “It’s not about making the beer cheaper, it’s about leaving more for the bar
owners.” (Original quote: “Es geht nicht darum, dass das Bier billiger wird, sondern
dass den Wirten mehr bleibt.”)

9HICP monthly data, accessed on November 18, 2022. To compute the pass-
through, we use the “Non-energy industrial goods, durables only” index for durables,
the “Non-energy industrial goods, semi-durables only” index for semi-durables and
the “Processed food excluding alcohol and tobacco” index for non-durables. See Eu-
rostat DataBrowser.

°Note that the pass-through is larger for non-durables for which we will estimate
a smaller increase of the consumption growth after the VAT cut. This suggests that
the relatively larger effects of the VAT cut on consumption-expenditure growth of

10
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in Appendix A.6 shows that the pass-through is quite similar if we use
the price trend in Austria as counterfactual or the price level prior to
the announcement of the VAT cut in May 2020. The reason is that there
have been no major changes in the evolution of prices in Austria during
the VAT cut episode, as illustrated in Figure 6.

Figure 6 in Appendix A.6 illustrates the pass-through for durable,
semi-durable and non-durable goods. The pass-through of VAT changes
has been strong and symmetric for durables, i.e., strong both after the
VAT decrease in July 2020 and after the subsequent increase back to the
initial level in January 2021. Instead, the pass-through for semi-durables
and non-durables has been strong after the VAT decrease in July 2020
but more sluggish after the increase in January 2021. The sluggish pass-
through for semi-durables and non-durables in the first quarter of 2021
is further illustrated in Figure 7 in Appendix A.6, in which we focus on
the difference between the respective price index between Germany and
Austria, after accounting for trend and seasonality. Beck et al. (2021) and
Fuest et al. (2024) also provide evidence for the sluggish pass-through
of the VAT increase in January 2021 for non-durable and semi-durable
goods, based on scanner data and retail price data.'*

We check whether the observed differences in the price changes be-
tween Austria and Germany can be attributed to the tax cut rather than
to unrelated changes in market power. We construct the Herfindahl in-
dex, which measures industry concentration, by using the volume of
transacted amounts in euro for the respective suppliers per consump-
tion category in the Fable data. Based on this measure, Table 6 in Ap-
pendix A.6 shows that there are no significantly different changes in
the Herfindahl index between Austria and Germany during the sample
period.

We use the series of the price indexes to deflate consumption expen-

ditures, which are expressed in prices of the base month May 2020.12

durables, which we report below, would be even larger if the pass-through were ho-
mogeneous across consumption goods.

"nterestingly, the asymmetric pass-through differs from Benzarti et al. (2020) be-
cause the pass-through to the prices of these goods is smaller when the VAT increases
back to its initial level.

»We build on Buda et al. (2022) and complement their mapping of 835 MCC to

11



The changes in the consumption-expenditure growth rate, which we
estimate, thus reflect changes in quantities rather than prices.

3 Theoretical background

Before we turn to the empirical analysis, we provide theoretical founda-
tions for the estimated equations, which are derived from a simplified,
standard consumption-saving model with non-durable and durable con-
sumption goods. Building on Crossley et al. (2009) and, more recently,
D’Acunto et al. (2022), the insights from the model allow for a structural
interpretation of the estimation results. We refer to Appendix A.12 for

the derivation of the key equations below.

3.1 Intertemporal substitution

Assuming a full pass-through of the VAT changes to prices for simplic-
ity, a standard consumption-saving problem implies an intertemporal
optimality condition that determines the path of non-durable consump-

tion c¢,. The condition can be written in logarithms as

Aln(cyp41) = al[lnﬁﬂn(l +7441) +ln(1 +rtCn) _ln(l +Tff1)

n

1
(1) N — l Inp+ry - ATthll,

On

where we use In(1+x) ~ x, A denotes the difference operator, 7," is

the time-varying VAT rate for non-durables, r;, is the real interest rate
known in t and paid in t+1, B is the discount factor, and 1/0;, is the
intertemporal elasticity of substitution for non-durable goods.

Note that an anticipated increase in the VAT rate affects non-durable
consumption growth in the same way as a decrease in the real interest

rate. By affecting the relative price of consuming today versus tomor-

COICOP categories by extending the mapping for the additional 244 MCC present
in our data. Details on how to map the price data on the 3-digit COICOP level to
granular expenditure categories in our transaction data are provided here.

12
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row, unconventional fiscal policy can stimulate expenditures similarly
as conventional monetary policy that transmits to the real interest rate.

Suppose that the temporarily lower VAT rate is implemented at time
t and then set to its initial level at time t+1, ie., 7", = T,
At the announcement in t -1 prior to the implementation in ¢, At/" <

Cn
>Tt .

0 in Germany. It follows from equation (1) that consumption growth
between t -1 and t is lower in Germany than in Austria where the
VAT is constant so that At/" = 0. Intuitively, German households shift
consumption from ¢ -1 to t, because consumption is relatively cheaper
in t.

After the implementation in period t instead, At,”; > 0 in Germany
because of the commitment to increase the VAT rate back to its initial
level in t +1. Thus, consumption growth between t and ¢ +1 decreases
in Germany relative to Austria where Arffl = 0, again because of the
intertemporal shift of consumption towards period t induced by the
lower relative price of consumption in t. The higher the intertemporal
elasticity of substitution 1/0;, the larger the shift.3

3.2 Intratemporal substitution towards durables

The intratemporal optimality condition determining the optimal ratio
of non-durable over durable consumption reveals two additional theo-
retical predictions. A temporary VAT cut should have a stronger effect
on durable than non-durable consumption, and the effect on durables
should be particularly strong towards the end of the temporary cut.

In the time period we analyze, inflation has been negligible for the
consumption categories we consider but for the effects of the VAT cut.
To focus on the key predictions, we thus assume that prices of con-
sumption goods only change because of the VAT cut. We also assume
the same intertemporal elasticity of substitution for durables and non-

B3To be sure, the change of the consumption levels depends on the strength of the
income and substitution effect triggered by the relative price change caused by the
VAT cut, whereas the effect on the consumption growth rate is unambiguous. As
discussed in Crossley et al. (2009), the income effect of temporary VAT cuts tends to
be negligible for unconstrained households.

13



durables, o = 05 = 0.7 The log-linearized intratemporal optimality

condition is then

B B 1 1+7r -
(2) Cnt—Cdt = — “+_(Tt - T )__

o r+o

where ¥ denotes a deviation in percent of variable x from the refer-

ence value prior to the VAT cut episode, J is the depreciation rate of the

durable good, 7,7, is the VAT for the durable good at time f+1, and «
is a constant defined in the derivation in Appendix A.12.

Equation (2) shows that a VAT cut may shift consumption towards
durables for at least two reasons. Firstly, the cut may be larger for
the VAT rate applied to durables than for non-durables. In this case,
7" decreases more than 7" lowering the price of durables relative to
non-durables, as shown in the second term on the right-hand side of
equation (2). It is plausible in our application that the cut of the VAT
rate is larger for durables than for non-durables because more non-
durable items qualify for the reduced VAT rate. This rate has been
lowered by 2 pp whereas the standard VAT rate has been reduced by 3
pp, implying 7/ - T < 0.

Secondly, durables have a resale value in the next period which is
discounted to the present. As shown in the third term on the right-hand
side of equation (2), a temporary VAT cut increases this value because
the VAT rate increases back to its initial value after the cut ends (i.e., the
deviation from the value prior to the cut 7,7, = 0) whereas the current

VAT rate in period t applied to non-durables decreases (/" < 0), so that

NCd _
Tt+1

durable so that the depreciation rate J is smaller and if the end of the

7," > 0. This second effect becomes stronger if the good is more

temporary VAT cut is closer so that the interest rate used to discount
the effect becomes smaller. Thus, the intratemporal shift of the con-
sumption basket towards durables is predicted to be stronger towards
the end of the tax cut episode, and more so for more durable goods that

have a lower depreciation rate.’5

"The derivation without such assumptions is presented in Appendix A.12.
5Empirical evidence suggests that the intertemporal substitution elasticity of

14



In terms of the size of the intertemporal shifts of durable purchases,
we expect the positive effect towards the end of the cut to be larger
than the negative effect because of the postponement of consumption
during the anticipation period (i.e., after announcement and before the
implementation). During the anticipation period, which lasted for at
most a month in our application, the consumption planned for that
month may be postponed. During the period of the VAT cut instead,
agents may bring forward durable purchases from the future, and thus
from a much longer period.

If the depreciation rate ¢ = 0, in principle, agents could take advan-
tage of the temporary VAT cut to satiate all their durable consumption
needs in the future. This is not the case in reality, of course, because
most goods depreciate (6 > 0), consumers face storage costs, liquidity
constraints, and may expect possible other VAT cuts.’® Generally, the
expenditures of durables will respond more strongly than expenditures
of non-durables after the VAT cut because expenditures of durables gen-
erate consumption flows in more than one period, i.e., during the life-

time of the durable good (e.g., Laibson et al., 2022).

4 Data

We use a novel data set on high frequency card transactions provided by
Fable Data, and described further in Koeniger et al. (2024).17 Fable Data
is a data intermediary sourcing the data from financial organizations
such as banks, card issuers, and open banking fintechs. Their goal is
to provide representative information on expenditures for the covered
expenditure items, which we validate in Koeniger et al. (2024) using

other data sources that are available at lower frequency and at a more

durables is larger than for non-durables, i.e., 0y > ;. Adding such realism would
make the intratemporal shift towards durables more pronounced.

®We discuss further in Appendix A.12.1 how liquidity constraints modify the pre-
dictions.

7The paper contains further references to research based on the Fable data, and
information about data access.
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consolidated regional level.’® The data covers well the expenditure for
non-durables, semi-durables, and durables but for the expenditure on
cars or housing which are usually not paid for using cards.

The vintage of the data set, which we have used, contains informa-
tion on transactions since January 1, 2017. The unit of observation is a
transaction with a specific card. For our sample period, we have access
to data for Austria, Germany, and the U.K. As shown in Koeniger et al.
(2024), the patterns of expenditures and card usage are very similar for
Austria and Germany. Moreover, the ECB set a common monetary pol-
icy for Austria and Germany so that we use expenditures of Austrian
cardholders as comparison group in our analysis.

The Fable data provide unique information about actual changes in
consumption expenditures. Other available data are typically based on
surveys that have a much lower frequency. The EVS survey in Germany,
for example, is only conducted every five years where the last wave cur-
rently available is from 2018. Additional surveys analyzed in Bachmann
et al. (2024) provide useful information on changes of expenditures for
non-durables and durables during the pandemic. Scanner data provide
more detailed information at the product level but focus on goods pur-
chased in supermarkets. A contribution of our analysis is thus that we
can analyze actual expenditures during the VAT cut episode in Ger-
many for a much broader range of durables, semi-durables and non-
durables.

The sample is based on about 308 million transactions with a ratio of
92:8 of German to Austrian transactions, which is similar to the popula-
tion ratio of 83:9. Table 3 in Appendix A.3 shows summary statistics by
year and country as well as the spatial distribution of cards. We focus on
the expenditures per active card to account for sample growth, as more
cards have been added to the data set over time by Fable Data while
maintaining representative spending patterns in the sample, which are
very similar in Austria and Germany (Koeniger et al., 2024). Table 3

shows that, in both countries, the expenditures per active card are ap-

8The Fable data are compared with official statistics over time, across regions, and
across spending categories in both countries. The comparison shows that the card
expenditures in the Fable data provide reliable information for consumption changes
over time for the expenditure categories we focus on.
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proximately 3,000 euro in each year with roughly one active card per
one hundred population members.

For our analysis, we aggregate the transaction data across time and
space so that each observation is based on at least 50 transactions per
week.’9 We thus construct expenditure series for durables, semi-durables
and non-durables at a monthly frequency for each NUTS3 region in
Germany and Austria in the time period 2019—-2021. For a given con-
sumption category our sample consists of 11,772 observations. Figure 4
in Appendix A.3 illustrates the spatial distribution of sample observa-
tions.

We provide more detail in Appendix A.4 on how we construct the
expenditure categories. In Appendix A.5, we describe how we construct
the sample ensuring that each observation for expenditures in a NUTS3
region is based on sufficient number of transactions. We explain how
we construct a measure for expenditures per active card that is robust
to sample growth. Furthermore, we provide evidence in Appendix A.7
suggesting that possible measurement error is small which may arise
from differences in the delivery date relevant for the VAT payment and
the date of the transaction in the data.

5 Estimation

We identify the effects of the VAT cut on consumption-expenditure
growth by applying a difference-in-difference approach. We compare
the change in consumption growth in the tax cut episode in Germany
and Austria. We focus on consumption growth because the theoreti-
cal predictions of the VAT cut on consumption growth result from the
standard consumption Euler equation which requires less structural as-
sumptions than predictions about consumption levels. We have elabo-
rated on these predictions in Section 3. At the same time, the year-on-

year consumption-expenditure growth rates for each month account for

We experimented with an alternative threshold of at least 100 observations, which
made the coverage of regions less representative however. See Appendix A.5 for fur-
ther details on the construction of the sample and the coverage of regions by expendi-
ture category.
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seasonality in the expenditure patterns.

The difference-in-difference approach relies on the usual assump-
tion that, conditional on the covariates, there is a common trend in con-
sumption growth rates in Austria and Germany. Inspecting the card ex-
penditure growth in Germany and Austria prior to the tax cut episode
provides suggestive support for this assumption, as we will illustrate
with the relevant coefficient estimates for the period prior to the VAT
cut.

Possible threats to identification are cross-border shopping, and dif-
ferent incidences of the pandemic and the associated policy measures
in Austria and Germany. We discuss these threats further in subsection
6.2.

For each consumption expenditure category i we estimate the speci-

fication

T T
G Aln(cir) =i + ¥ BiDi w3 4 Der DY
T>June 2020 T7>Jan 2019
T<June 2020
(reDE)

), WiDir Y X+,
T>Jan 2019

where ¢; , ; denotes consumption expenditure in category i in NUTS3
region r and month t, r € DE denotes the set of regions in Germany,
X, ,+ contains the set of covariates, and T is March 2021. The covariates
may vary across region, month and expenditure category. We use mea-
sures for the containment policies during the pandemic as a control in
our benchmark specification because the containment policies differed
somewhat across Austrian and German regions and may have affected
consumption expenditures.

The specification is a standard two-way fixed effect model. The time
dummies for each month allow us to inspect the dynamics of the effects
of interest in further detail. The dummies D, absorb time effects that

)

are common across Austria and Germany. The dummy DfrEDE absorbs
common stable country differences in consumption growth rates that

may result, for example, from differences in the institutional environ-
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ment in Germany and Austria which shape consumption and saving de-
cisions of households. The coefficients of interest B; - then estimate the
differences in consumption growth rates in Germany relative to Austria
for each good category i during the VAT cut episode and beyond, which
starts with the announcement of the cut in June 2020.

We inspect the coefficient estimates ¢, ; to check the validity of the
common trend assumption prior to the VAT cut. Figure 3 in Appendix
A.2 shows that the coefficient estimates of 1; . do not reveal a signifi-
cantly different trend in consumption growth rates across Austrian and
German regions prior to the VAT cut. In particular, the point estimate of
¥; r for May 2020, the month before the VAT cut episode, is not signifi-
cantly different from zero at conventional levels in any of the considered
expenditure categories. During the second semester of 2019, i.e., the
period one year before the VAT cut, there are no siginficant deviations
from the trend prior to the VAT cut for semi-durables and non-durables.
For durables, there is a significant negative deviation from trend in Oc-
tober 2019, which follows a marginally significant positive deviation in
September 2019, suggesting that the deviations from trend observed in
this semester in 2019 are rather random fluctuations around the trend
than a systematic pattern. The average across all point estimates ; + (of
the dummies per month prior to the VAT cut) is zero per construction.

6 Results

Figure 2 plots the coefficient estimates for durables, semi-durables and
non-durables. Table 1 summarizes the quantitative implications of the
estimates before Table 2 displays possible differences of the effects in
the third and fourth quarter of 202o0.

Figure 2 shows the increase in year-on-year growth rates of con-
sumption per month during the VAT cut episode in Germany, relative
to the growth rate prior to the announcement in Germany and rela-
tive to the corresponding observed changes in the consumption growth
rates in Austria. The period of the cut is indicated by the vertical dashed
lines in the figure. Figure 2 plots the changes in percentage points for

durables, semi-durables and non-durables, where the point estimates
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Figure 2: Changes in consumption-expenditure growth rates by good
type in the VAT cut episode
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Notes: The changes of consumption-expenditure growth rates are relative to
the stable difference in consumption trends in Germany and Austria prior to
the VAT cut episode, normalized to zero and labeled as Jan.19-May 20 in the
figure. The estimates for the effect in each month of the first quarter of 2021
are consolidated in the figure. The Conley standard errors used for the 95%
confidence intervals are robust to spatial correlation. Figure 8 in Appendix
A.8 shows robustness of the results if the standard errors are computed dif-
ferently. Source: own computations based on Fable Data.

and 95% confidence intervals for each good type in each month are
plotted next to each other to facilitate comparison.

As predicted by theory, the estimates in Figure 2 reveal that the
VAT cut increased the growth rate of consumption most for durable
goods, particularly so towards the end of cut in the last quarter of 202o0.
During the anticipation period in June 2020 and in the first quarter in
2021 after the VAT cut instead, we do not find a significant effect on the
consumption-expenditure growth of durables.

Figure 2 further shows a smaller, positive effect on the consumption
growth of semi-durables, starting from November 2020 and extending

into the first quarter of 2021. As Table 1 will reveal, this effect is quan-
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titatively small when weighed by the volume of consumption expendi-
tures in these months. The positive effect in the first quarter of 2021
is associated with the delayed pass-through of the VAT increase in Jan-
uary 2021 for semi-durables in Germany. As discussed in Section 2.1,
this implied relatively lower prices for semi-durables in Germany than
in Austria.

Concerning non-durable goods, Figure 2 reveals no significant effect
on consumption growth rates during the VAT cut episode. In particu-
lar, the sluggish pass-through of the VAT increase in the first quarter of
2021 affected non-durables less than semi-durables, consistent with less
intertemporal substitution of non-durable consumption expenditures.
Figure 2 further shows that there has been no strong anticipation effect
across good categories after the announcement of the VAT cut in June
2020. Only the consumption growth rate of semi-durables fell signifi-
cantly.

Table 1 summarizes the quantitative effects. In the first three columns,
we weigh the percentage-point change during each month of the cut
with the relative size of the consumption in that month during the cor-
responding period in the previous year. Thus, a change of a growth
rate obtains more weight if it results in a larger absolute change (be-
cause the growth rate is applied to a larger absolute amount). In the
last column, the cumulative effect of the VAT cut is reported in percent
of consumption in the second semester of the previous year 2019.2°

Table 1 shows that the consumption-expenditure growth rate for
durables increased by 6.3 pp during the VAT cut in the third and fourth
quarter of 2020. The cumulative change during the period from June
2020 until March 2021 was 7.6%, in percent of consumption in the sec-
ond semester of the previous year. Among durables, the effect was
particularly strong for consumer electronics, for which consumption

growth increased by 11.2 pp with a cumulative effect of 11.1%. For

29Specifically, we multiply the percentage-point change of consumption growth in
each month with the consumption in that month. We then consolidate the resulting
amounts per month for the period from June 2020 until the end of the first quarter
of 2021, thus accounting for possible anticipation effects or delayed effects of the VAT
cut. We express the cumulative change in percent, dividing by the consumption in the
second semester of the previous year 2019.
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Table 1: The quantitative effect of the VAT cut on
consumption-expenditure growth

Anticipation | VAT Cut Post Cumulative
June 2020 | Q3&4, 2020 | Q1, 2021 Change

Durables
Real Cons. Growth | -1.02 | 632 | 28 | 757
p-value 060 | 002 | 027 | 008
Electronics
Real Cons. Growth | -137 | 1121 | 011 | 11.07
p-value | 049 | <001 | 003 | 004
Semi-durables
Real Cons. Growth |~ -5.07 13 | 1372 | 7.30
p-value 001 | o044 | <001 | 001
Non-durables
Real Cons. Growth | 137 | -120 | 605 | 221
p-value 0.21 0.32 0.01 0.39

Notes: Changes in the consumption-expenditure growth rate in the first three
columns are reported in percentage points. The categories of consumption goods
are defined in Appendix A.4. In the last column, we compute the cumulative change
resulting from the VAT cut, in percent of consumption during the second semester
of the previous year 2019. We thus multiply the percentage-point change of con-
sumption growth in each month with the consumption in that month. We then
consolidate the resulting amounts per month for the period from June 2020 until the
end of the first quarter of 2021. Finally, we express the change in percent by dividing
by the consumption in the second semester of the previous year 2019. P-values are
obtained by testing the expenditure-weighted sum of coefficients for the monthly
effects against the null of being equal to the stable pre-treatment difference of the
respective consumption growth rate between Germany and Austria. Source: own
computations based on Fable Data.

semi-durables, the consumption growth rate did not increase signifi-
cantly with a point estimate of 1.4 pp. The cumulative effect of 7.3% was
more significant because of the discussed stronger consumption growth
extending into the first quarter of 2021, associated with the sluggish
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pass-through of the VAT increase for semi-durables and non-durables
discussed in Section 2.1.

As predicted by theory, the estimated effects were smaller for less
durable goods.?* Indeed, for non-durable goods, for which the con-
sumption growth rate decreased by 1.2 pp during the cut, the cumula-
tive effect is only 2.2% and not significant at conventional levels.

Table 2: The quantitative effect of the VAT cut on
consumption-expenditure growth,
by quarter

‘ Q3, 2020 ‘ Q4, 2020

Durables 1.08 11.13
p-value 0.68 <0.01
Electronics 0.13 19.83
p-value 0.95 <0.01
Semi-durables -0.10 2.73
p-value 0.96 0.27
Non-durables -1.84 -0.63
p-value 0.14 0.68

Notes: Changes in the consumption-expenditure growth rate are re-
ported in percentage points. The categories of consumption goods
are defined in Appendix A.4. P-values are obtained by testing the
expenditure-weighted sum of coefficients for the monthly effects
(within each quarter) against the null of being equal to the stable
pre-treatment difference of the respective consumption growth rate
between Germany and Austria. Source: own computations based on
Fable Data.

The estimates in Figure 2 suggest that the increase of consumption-
expenditure growth is stronger towards the end of the cut, as predicted
by theory. Table 2 shows the expenditure-weighted increases of con-
sumption growth by quarter, which can be compared to the correspond-
ing average in the second semester in 2020 reported in the third column
of Table 1. Accounting for the different size of expenditures across quar-

*Note that the effect on consumption growth is larger for more durable goods
although the pass-through of the VAT cut to prices, as implied by the Eurostat data,
has been relatively smaller for these goods as mentioned in Section 2.
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ters, we find that consumption grew more in the fourth than in the third
quarter, with a particularly large increase of 19.7 pp for electronics.

In Figure 8, Appendix A.8, we show that alternative assumptions
about standard errors do not affect our main conclusions, using durable
expenditures for illustration purposes in the figure. Moreover, we show
in Figure 9 that the results are robust if we exclude NUTS3 regions at
the German-Austrian border, or if we control for different average age
or income in the NUTS3 regions. A further robustness check reveals
that choosing the end of 2020 as the end of sample period does not sig-
nificantly affect our results as reported in Figure 10 in Appendix A.8.
Furthermore, Appendix A.g shows that the effects are rather homoge-
neous across geographical areas in Germany and across regions with

different age, income, and urban/rural characteristics.

6.1 Economic implications

We gauge the aggregate implications of our results by using the es-
timates for back-of-the-envelope calculations analogous to Bachmann
et al. (2021). Details on these calculations are provided in Appendix
A.1. Our estimates imply a fiscal revenue shortfall of 33 bn euro. The
implied elasticity of fiscal revenues to VAT rate changes is 0.66, where
the difference of the elasticity from 1 measures the extent to which the
additional consumption growth generated by the VAT cut compensated
partially the mechanical fiscal revenue loss resulting from the VAT rate
cut.”?

Our estimates further imply that, if the cut of the VAT rate were tar-
geted to durables, the elasticity could be as low as 0.42. The elasticity
thus would be 50% lower compared to the elasticity implied by VAT
cut implemented in 2020. The elasticity would remain positive, how-
ever, indicating that the tax cut would be far from self-financing even

if the implementation were more targeted.?3 The short-term multiplier

2?The mechanical decrease in revenues without considering any behavioral response
would imply an elasticity of 1. If instead the increase of expenditures had compen-
sated fully the mechanical decrease in revenues, the elasticity would be zero.

*3In other words, tax revenues depend positively on the tax rate. At the imple-
mented VAT rates, the Laffer curve has a positive slope.

24



for durable spending would be 2.5 and thus much larger than the con-
sumption multiplier of 0.2 which obtains if the VAT cut is applied to all
consumption goods. This indicates scope for substantial cost reductions
when providing a fiscal stimulus, by reducing the deadweight windfall
accruing to consumers that do not change their consumption behavior
after the VAT cut.>4

What may explain the different size of the effects of the VAT cut com-
pared with Bachmann et al. (2024) who obtain a much larger consump-
tion response in their empirical estimates? Given that the estimated ef-
fect in Bachmann et al. (2024) is identified by exploiting within-country
variation across households and thus does not include the aggregate
effect of the VAT cut that is common across households, their larger
empirical estimate suggests that there has not been a sizable positive
common effect of the VAT cut on expenditures. Consumers may have
been approximately Ricardian, anticipating that the temporary cut will
be financed by future tax increases.

A possible explanation for the larger empirical estimate of the durable
expenditure response in Bachmann et al. (2024) may be that survey re-
spondents had expenditures for certain goods in mind when they an-
swered the survey questions. If we assume that our estimated change
of spending on electronics has been generated by the 65% of consumers
that are informed about the cut according to Bachmann et al. (2024), we
obtain that expenditures on electronics must have increased by 11/0.65 ~
17% for the informed consumers. This is still quite a bit lower than the
37% higher spending on durables reported in Bachmann et al. (2024)
but within the range of our estimates if we also account for the possi-
bility that the pass-through of 57% for durables implied by the Eurostat
data may be low estimate relative to alternative findings in the litera-
ture for certain durable expenditure items (see Section 2.1). A stronger

pass-through close to 100% would attribute more of the observed ex-

24These back-of-the-envelope calculations neglect possible further expenditure
shifts towards durables resulting from the relative price change if only the VAT rate
applied to durables were reduced. This may reduce revenues implying a smaller re-
duction of the elasticity and further modify the multiplier. Furthermore, the spending
multiplier for durables is likely to be smaller over a longer time horizon as intertem-
poral substitution shifts spending of durables into the time window of the VAT cut
and reduces it thereafter.
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penditure changes to changes in quantities resulting in larger estimates
for the effect of the VAT cut on durables.?5

Compared with existing quantitative estimates on the effect of mon-
etary policy on consumption, our estimates of the VAT cut in Germany
may seem large instead. This is because the VAT rate has been changed
by 3 pp which is more than ten times the usual change of nominal in-
terest rates by 25 basis points (bp). Interestingly, if scaled by a factor
of 1/10, the cumulative effect on consumption that we estimate has a
similar order of magnitude as estimates of consumption responses in
the euro area to a 25 bp change of the policy rate (e.g., Corsetti et al.,
2022).

There are further similarities in the transmission of the VAT cut and
monetary policy. Firstly, the stronger response of durables and semi-
durables relative to non-durables, which we estimate after the VAT cut,
is similar to results for the consumption responses after monetary policy
shocks, estimated by Buda et al. (2023) using granular, high frequency
Spanish transactional data. Secondly, the stronger response of durables
towards the end of the VAT cut has a counterpart in analogous results
reported by McKay and Wieland (2021) in the context of monetary pol-
icy.

Of course, there are also important differences in the transmission of
the VAT cut as implemented in Germany and typical monetary policy
shocks. For example, the transmission may differ because of differences
in the expected persistence of the VAT cut and unanticipated changes of
the policy rate; or because of differences in the salience of the changes
in the policy rate and the VAT (e.g., D’Acunto et al., 2022). One would

25We further checked whether the different findings may be explained by spending
on durables that are not covered well in the transactional data, such as cars. Inspect-
ing the official statistics of newly registered cars from June 2020 to the end of the first
quarter of 2021 (i.e., statistics on car registrations provided by Statistics Austria and
press releases of the German Federal Motor Transport Authority (Kraftfahrt-Bundesamt)
on car registrations (Neuzulassungen von Personenkraftwagen (Pkw) im Jahresverlauf), ac-
cessed in July 2024), we do not find a positive effect of the VAT cut on newly regis-
tered cars. Although the year-on-year growth rate of newly registered cars slightly
increased in Germany relative to Austria during the third and fourth quarter of 2020,
this effect was compensated by slower growth in June 2020 and the first quarter of
2021, indicating some intertemporal substitution of expenditures also in this spending
category.
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also need to take into account that firms are differently affected by both
policies. The comparison of the effects of the two policies thus should

be taken with a grain of salt.

6.2 DPossible threats to identification

Possible threats to identification in our analysis are (i) cross-border
shopping which would imply a violation of the SUTVA assumption, (ii)
other macroeconomic policies that have been implemented at the same
time as the VAT cut, but differently in Austria and Germany, and (iii)
different shifts in payment patterns in Austria and Germany during the
VAT cut episode. These threats may potentially bias our estimates. We
first provide evidence which suggests that the volume of cross-border
shopping was small during the sample period. We then discuss the ro-
bustness of our results given that we control for possible differences in
the evolution of the pandemic in Austria and Germany and the related
containment policies. Finally, we report results that reveal very similar

payment patterns in Austria and Germany during the sample period.

6.2.1 Cross-border shopping

If the VAT cut in Germany had caused Austrians to increase their shop-
ping in Germany or Germans to reduce their shopping in Austria, our
estimation results based on the difference in consumption growth rates
between Austria and Germany would be biased. We thus analyze the
extent of cross-border shopping that we can observe in our data, i.e., ex-
penditure with cards at Austrian merchants by residents from German
NUTS3 regions, particularly those at the border with Austria, and vice
versa. We find that cross-border transactions occurred mainly because
of expenditures by Germans in Austria in the categories fuel, accommo-
dation, and restaurants, which we do not include in our analysis.?

For the consumption categories we consider, we find that cross-
border shopping at the point of sale in Austria accounts for only 0.10%

of the total Fable-Data expenditure of Germans during the VAT cut

26Expendi’cures in the categories fuel, accommodation, and restaurants account for
60% of the transactions at the point of sale by Germans in Austria.
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episode, and cross-border shopping of Austrians in Germany only ac-
counts for 0.47%. In the respective NUTS3 border regions the percent-
ages are a bit higher, as is intuitive, but still small at 0.98% and 1.29%.27
We further find that the percentage of expenditures by residents in bor-
der regions, accounted for by cross-border shopping, even decreased
slightly (by similar percentages in the respective border regions) during
the VAT cut episode from June 2020 to December 2020.

Furthermore, Austrians could benefit from the VAT cut in Germany
through e-commerce only to a very limited extent because German mer-
chants who exceeded an annual volume of 35,000 euro in sales to Aus-
tria legally had to charge the Austrian VAT rate, as documented by the
Austrian tax authorities.

Focusing on the expenditure category of durables for illustration
purposes, Figure 9 in Appendix A.8 shows that the estimated effects
are robust if we exclude NUTS3 regions at the Austrian-German border
from the sample. We thus conclude that cross-border shopping seems
of limited importance for the time period and product categories we

analyze.

6.2.2 Other policy changes

Concerning other policy changes during the VAT cut episode, we check
whether short-time work policies have been implemented differently in
Austria and Germany and thus may confound our analysis. Austria and
Germany both increased the access to, and generosity of, their short-
time work programs to attenuate the effects of pandemic containment
policies on household income. As shown in Figure 13 in Appendix A.10,
the timing of these policies was similar in both countries, where the in-
cidence of short-time work in Austria was higher at the beginning of the
pandemic because a larger share of the labor force worked in tourism

and hospitality. During the VAT cut episode, however, the incidence of

*7In percent of the expenditures in the categories we consider in our analysis, we
find that cross-border shopping accounts for 0.34% of these expenditures of Germans
during the VAT cut episode and 1.17% for Austrians. In the respective NUTS3 border
regions the percentages are 3.00% for Germans and 3.25% for Austrians.
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short-time work was similar in Austria and Germany.?® The replace-
ment rate of income during short-time work (concerning employment
subject to social security contributions) has been similar in both coun-
tries, varying between 80 — 90% in Austria and 70 - 87% in Germany.

In the months of September and October 2020, both countries also
implemented similar further fiscal transfers to stabilize household in-
come. They paid an extra bonus per child (Kinderbonus), which amounted
to 300 euro in Germany and 360 euro in Austria, topped up by 100
euro for unemployed parents in Austria (Bachmann et al., 2022, Pram-
mer, 2021). Furthermore, Austria implemented a permanent cut of the
tax rate from 25% to 20% applied to the low income bracket between
11,000 and 18,000 euro, implying a maximum tax relief of 350 euro. We
conclude that the income effect of these household income stabiliza-
tion policies may have increased consumption for both non-durables
and durables of non-Ricardian households during the period we ana-
lyze. To the extent that the income increase has been larger for Austrian
households, this reduces the effect on consumption which we attribute
to the VAT cut in our difference-in-difference set-up. As we explain in
Appendix A.1, the differences in the income transfers between Austria
and Germany are too small, however, to explain fully the quantitative
differences between our findings and those of Bachmann et al. (2024).

The epidemiological incidence of the pandemic was similar in Aus-
tria and Germany (see Panel (a) of Figure 14 in Appendix A.10). Public
health measures to counter the COVID-19 pandemic were similar over
time and in scope at the national level in Germany and Austria (Fuest
et al., 2024), so that they had similar effects on economic activity.

The weekly Stringency Indices of pandemic containment policies in
Austria and Germany have a correlation of 92%.29 Whereas the pan-
demic incidence and the related policies that are common in Austria
and Germany are accounted for by the common time effects in our esti-
mation, we use principal factor analysis to account for differences in the

stringency of containment policies at the national level, mortality and

2The correlation of the share of short-time workers in Austria and Germany is 0.95
for the period from March 2020 to March 2021.

*9See Panel (b) of Figure 14 in Appendix A.10. Further documentation is available
at Covid-19 Government Response Tracker.
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the incidence of Covid-19. We capture policies related to school and
workplace closings, cancellation of public events, public transportation
closure, stay at home restrictions as well as travel (internal, interna-
tional) restrictions. The principal factor analysis allows us to control
for this variation without running into issues of multicollinearity in our

benchmark specification.3°

6.2.3 The evolution of payment channels

In the descriptive companion paper (Koeniger et al., 2024), we docu-
ment very similar payment patterns in Austria and Germany. For com-
pleteness, we reproduce Figure 15 in Appendix A.11. The figure illus-
trates that the use of payment channels has been very similar in Austria
and Germany, also during the VAT cut episode. The correlation of the
time series between the two countries for the shares of transacted vol-
ume at the point of sale, in ecommerce and at ATMs is very high at 0.90,
0.91, and 0.76, respectively. We thus conclude that different shifts in the
use of payment channels across the two countries do not seem to pose

a threat for our estimation.

7 Conclusion

We have estimated the effect of the VAT cut in Germany in 2020 on
the (real) expenditure growth rate of durables, semi-durables and non-
durables using transaction-level data. We have found that the VAT cut
increased the expenditure growth rate most for durable goods, in line
with theoretical predictions. The cut of the VAT rate by 3 pp increased
the growth rate of durable expenditures by 6.3 pp. The growth rate
of expenditures for semi-durables and non-durables instead did not
change significantly during the period of the VAT cut.
Back-of-the-envelope calculations based on these estimates suggest
that the VAT cut resulted in a fiscal shortfall of 33 bn euro resulting in
a consumption multiplier of 0.2. Our calculations imply that a decrease
of the VAT rate by 1% (not pp) reduces fiscal revenues by 0.66%. The

3°We transform 45 dummies and two continuous variables into 5 factors.
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stronger response of durables to the VAT cut suggests that cutting VAT
only for these goods would generate a expenditure stimulus of the same
size at a much lower fiscal cost. Indeed, our estimates suggest that the
elasticity of fiscal revenues with respect to a change of the VAT rate
targeted to durables would be 0.42 and thus 50% lower, and the short-
term spending multiplier would be much larger at 2.5 in this case.

A Appendix

A.1 Details on the aggregate fiscal implications

We explain the back-of-the-envelope calculation based on Bachmann
et al. (2021) to illustrate the quantitative implications of the intertem-
poral substitution of expenditures implied by our estimates. The cal-
culations abstract from income or wealth effects about which our es-
timates are not informative because we estimate the effect of the VAT
cut on consumption-expenditure growth and not on consumption lev-
els. Income effects may be present if Ricardian equivalence fails. As
discussed in Crossley et al. (2009), the income effect of a temporary
VAT cut is likely to be small for the majority of consumers that are not
constrained in their choices.

We use official statistics of the national accounts (Table 3.3.3, series
18, row 1.4, Federal Statistical Office of Germany) which reveal that
spending on durables in 2020 was 203.549 bn euro. Spending on semi-
durables amounted to 148.270 bn, and spending on non-durables to
473.700 bn in 2020.

Analogous to Bachmann et al. (2021), we calculate the counterfactual
spending without a VAT cut assuming that, in the counterfactual sce-
nario without a tax cut, households split their spending equally across
the first and second semester in 2020. Using our annualized estimate of
1.063209-5 based on Table 1, for the effect of the VAT cut on durables in
the period from July to December 2020, we obtain 203.549/(1.06320-5) =
197.407 bn as the counterfactual spending without the cut. Thus, the
VAT cut generated an additional spending on durables of 6.142 bn.
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The estimates for semi-durables and non-durables imply no additional
spending. We further assume as Bachmann et al. (2021) that the spend-
ing on services has been similarly affected as spending on non-durables.
To gauge the effect on VAT revenue, we compute the difference
between the actual VAT revenue and the counterfactual consumption
spending multiplied by the VAT rate. The actual VAT revenue, taken
from Table 3.4.3.16 of the national accounts (series 18, row 1.4), is 221.562
bn. The counterfactual consumption spending on durables, semi-durables,

non-durables and services is, based on our calculations above,

197.407 + 148.27 + 473.7 + 818.949 = 1, 638.326 bn.
The counterfactual VAT revenue is then
0.19-(197.407 + 148.27 + 818.949) + 0.07 - 473.7 = 254.438 bn,

where we apply the reduced rate to expenditures of non-durable
goods and the standard rate to expenditures of all other goods. The
shortfall of the fiscal revenue is thus 254.438 - 221.562 = 32.876 bn. For
durables only, the shortfall is 37.507 - 35.038 = 2.470 bn. The expenditure
weighted reduction of the standard and reduced VAT rate of 0.71-3/19 +
0.29-2/7 = 19.5% reduced the revenue by 12.9%. The implied elasticity
of fiscal revenues to a VAT rate reduction is 12.9/19.5 = 0.66. It is smaller
than 1 because expenditures positively respond to the rate cut. Overall,
we find a larger shortfall than the 12 - 15 bn implied by the estimates in
Bachmann et al. (2021) that is associated with a much smaller elasticity
(0.25-0.31) of the fiscal revenues with respect to changes in the VAT
rate. The consumption multiplier is 6.142/32.876 ~ 0.2, and 6.142/2.470
2.5 if we only consider durables.

A.1.1 Modified estimates accounting for differences in income trans-

fers

Let us consider differences in income transfers between Austria and

Germany of 400 euro during the VAT cut episode because of the higher
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child bonus and the income tax cut in Austria. Based on the estimates
by Bachmann et al. (2022), we assume that Austrian households spend
32.5% of the additional transfers, amounting to 130 euro. If this amount
were spend on durables, semi-durables and non-durables in line with
the expenditure shares for these categories in the Fable data of 14.3%,
5.9% and 5.7%, this would increase spending by Austrian households
on these categories by 18.6, 7.7, and 7.4 euro.

Our estimates for the effect of the VAT cut in Germany imply in-
creases of 58.3, 13.3, and -7.9 euro for durables, semi-durables and
non-durables. Considering that these estimates may be downward bi-
ased in our difference-in-difference setting by the amounts of additional
spending in Austria because of the higher income transfers, the con-
sumption increase due to the VAT cut in Germany would be larger at
76.9/925.2 = 8.3% for durables, 21.0/949.1 = 2.2% for semi-durables, and
-0.5/657.9 ~ 0% for non-durables. Comparing these numbers to our
benchmark estimates of 6.3%, 1.4% and -1.2%, illustrates that the order
of magnitude of the possible bias is too small to account for the different

tiscal implications that we find relative to Bachmann et al. (2024).
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A.2 Illustration of stable trends before the VAT cut episode

Figure 3: Percentage-point deviations from pre-trend
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Notes: The Conley standard errors used for the 95% confidence intervals are
robust to spatial correlation. Source: own computations based on Fable Data.
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Supplemental Appendix

A.3 Data appendix

Table 3: Summary statistics by year and country

Germany Austria
Year Expenditure Cards per Expenditure Cards per
per Card (€) Inhabitant (%) | per Card (€) Inhabitant (%)
2018 2,933 1.13 2,609 0.68
2019 2,988 1.29 2,834 0.86
2020 2,704 1.34 2,782 0.93
2021 2,961 1.36 3,072 0.98

Notes: Expenditure per card refers to the mean annual expenditure per card active
at least once in that year. Cards per inhabitant refers to the number of cards active
at least once in that year relative to the end-of-year population. Source: Fable Data
and Eurostat.

Figure 4: Spatial distribution of cards across NUTS3 regions

Cards per Inhabitant (%)
5

Notes: Cards per inhabitant is obtained as the number of active
cards per NUTS3 region over the entire sample period relative
to population per NUTS3. Source: Fable Data.
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A.4 The construction of expenditure categories

As is common in the literature, we classify expenditures into three cat-
egories: non-durables, semi-durables, and durables. We implement
the classification based on the Merchant Category Code (ISO, 2003)
assigned to each transaction where merchants are responsible for as-
signing the MCC that best fits the goods or services associated with the
transaction. Table 4 shows how we map MCC codes into good cate-

gories.
Table 4: Mapping of MCCs into good categories

Category ‘ MCCs

Non-durable ‘ 5411, 5422, 5441, 5451, 5462, 5499

Semi-durable 5137, 5139, 5611, 5621, 5631, 5641, 5651,
5655, 5661, 5681, 5691, 5697, 5698, 5699,
5949, 7251, 7296

Durable Electronics 5044, 5045, 5946, 5065, 5722, 5732, 5733,
5734, 7622, 7623, 7629

Furniture 5021, 5712, 7641

Home Improvement | 1520, 1711, 1731, 1740, 1750, 1761, 1771,
1799, 5039, 5072, 5074, 5198, 5200, 5211,
5231, 5251, 5261, 5713, 5714, 5718, 5719,

5996

Automotive 5013, 5271, 5511, 5521, 5532, 5533, 5561,
5571, 5592, 5598, 5599, 7531, 7534, 7535,
7538

Other Durables 5094, 5099, 5932, 5940, 5941, 5942, 5944,

5945, 5948, 5950, 5971, 5972, 5998, 7631
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A.5 The construction of the sample

We aggregate the transaction-level data to NUTS3 regions for each month.
NUTS3 regions correspond to counties (Landkreise and kreisfreie Stidte)
in Germany, and groups of counties in Austria. A transaction is as-
signed to a NUTS3 region if the cardholder resides in that region. For
each spending category (durables, semi-durables, non-durables), we
consider expenditure amounts if they are based on at least 50 trans-
actions per week. When we compute year-on-year growth rates, both
the current observation and the corresponding observation in the previ-
ous year is based on at least 50 transactions. A month is not considered
if one week in that month does not fulfill the criterion. This implies that
we loose 12.7% (17.6%) of the observations for durables (non-durables),
in percent of NUTS3-month cells in the sample. These are mostly ru-
ral areas such as the districts AufSerfern, Lungau or Lienz in Austria
and districts Hildburghausen or Liichow-Dannenberg in Germany. For
semi-durables instead, the spatial distribution of observations is more
concentrated in urban areas so that we loose 66.6% of the observations.
This is illustrated in Figure 5, which displays the share of cells that are
not considered because of too few transactions per week.

Figure 5: Spatial distribution of sample observations

Durables Semi-durables Non-durables

Share of NA cells
1.00

0.75

0.50
0.25
0.00

Notes: Share of NA refers to the share of months (of the 27 months per NUTS3 region
in the sample) that are set to NA because there are less than 50 transactions per week.
A month is not considered if one week in that month does not fulfill the criterion.
Source: own computations based on Fable Data.

42



Choosing a higher threshold of 100 transactions per week would in-
crease the share of not considered cells to 37.7% for durables, 86.3% for
semi-durables, and 44.5% for non-durables, thus reducing the regional
coverage substantially. We thus prefer the sample based on a threshold
of 50 transactions.

To account for growth in the number of cards covered in the Fable
data during the sample period, further documented in Koeniger et al.
(2024), we normalize the expenditures in each NUTS3-regionxmonth
cell by the number of active cards in that cell. This allows us to capture
also expenditure changes based on cards that are added to the Fable
dataset during the sample period without spurious trends due to sam-
ple growth.
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A.6 Pass-through of the VAT cut

Table 5: Average pass-through of the VAT cut

Relative to:
Lo Price in May 2020 Price in May 2020
Category Price in May 2020 + price trend Germany + price trend Austria
Durables 49.31% 57.21% 60.82%
Semi-Durables 54.48% 49.00% 57.92%
Non-Durables 70.29% 85.38% 83.32%

Notes: We compute the average pass-through between July and December 2020
for three alternative counterfactual scenarios assuming (i) prices that remain at
their level in May 2020, (ii) prices starting from the price level in May 2020 with a
trend based on German price data, (iii) prices starting from the price level in May
2020 with a trend based on Austrian price data. See Figure 6 for an illustration
for the prices of durables. The trend is computed using a one-sided moving av-
erage with lags up to twelve months controlling for seasonality as month-specific
average deviations from trend. Source: own calculations based on Eurostat price
data.
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Figure 6: Pass-through of the VAT cut
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Notes: Price indices are normalized to 100 in May 2020. The vertical solid lines illus-
trate the VAT cut episode. The horizontal solid lines illustrate a full pass-through if we
assume that prices had remained at their level in May 2020 during the VAT cut. In this
scenario, a full pass-through would have implied a drop of prices to 116/1.19 = 97.48
for the entire period July to December 2020. The dashed lines in the top panel of the
figure illustrate the counterfactual that includes a price trend, using Austrian price
growth for the purpose of the illustration. Due to the strong seasonality in semi-
durables, we present the time series of the trend including deviations from average
monthly seasonality. For non-durables to which the lower VAT rate applies, a full
pass-through would have implied a drop of prices to 105/1.07 = 98.13 for the entire
period July to December 2020. We interpolate the value for January 2021 as the av-
erage between December 2020 and February 2021. The reason is that, because of the
lockdown in January 2021, the price developments of food and drugstore products
were determined using scanner data from the regular survey week only, and these
implied an outlier drop in prices for the survey week. Source: own calculations based
on Eurostat price data.

45



Figure 7: Difference of price indices (DE-AT)
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Note: Difference of price indices of non-durables (semi-durables) for
Germany and Austria from Figure 6, after accounting for trend and
seasonality. A value of 0 indicates that the purged price indexes
in Austria and Germany are the same. Due to the normalization
the difference is zero in May 2020 by construction. Source: own
calculations based on Eurostat price data.
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Table 6 shows the results of a regression of the Herfindahl index,
constructed by using the volume of transacted amounts in euro for the
respective suppliers per consumption category in the Fable data, on the
expenditure categories, dummies for periods in the sample period be-
fore, during and after the VAT cut, and a time trend. The estimates
show that there are no significantly different changes in the Herfindahl
index between Austria and Germany during the sample period, as in-
dicated by the coefficient estimates and standard errors reported for the
regressors in bold font of the table. This result is robust if we add fur-
ther regressors to control for expenditure-item-specific changes of the
Herfindahl index between Austria and Germany.
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Table 6: Industry concentration in Germany and Austria during the
sample period

Dependent Variable: Herfindahl-Hirschman Index

Coefficient Std. error

Intercept 2959.5 222.1
Linear trend 6.1 25.3
DE -118.2 270.4
Pre-treatment period -97.7 283.7
Treatment period -2.9 415.2
Post-treatment period - 15.7 539.2
DE x Linear trend 8.5 35.7
DE x Pre-treatment period 52.1 401.1
DE x Treatment period -167.4 587.2
DE x Post-treatment period -268.1 762.5
Expenditure category fixed effects Yes

Number of observations 756

Adjusted R? 0.31

Notes: The regression includes fixed effects to control for the respec-
tive expenditure category Food and beverage, Apparel, Electronics, Furniture,
Home improvement, Automotive, using Other durables as reference expendi-
ture category. The regressors capturing country-specific changes in Ger-
many are in bold font. Source: own calculations based on Fable Data.
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A.7 Assessment of possible measurement error

The VAT rate applied to the purchase price is determined by the deliv-
ery date and not by the transaction date, which we observe in the data.
This may introduce systematic measurement error because households
may pay for a good before or after the period of the VAT cut but benefit
from the lower VAT rate by selecting a delivery date during the tax cut.

The systematic measurement error may bias our expenditures up-
ward in the period between the announcement of the tax cut on June
3, 2020 and its implementation on July 1, 2020. Analogously, suppliers
may agree to deliver goods on credit prior to the end of the cut on De-
cember 31, 2020 and to receive payment after the cut ended. Again this
may bias expenditures upward during the months after the cut ended.
It may, in turn, bias downward the expenditures observed during the
VAT cut episode.

To get a sense of the size of the possible bias, we check the incidence
of installment payments in the data because such payments allow con-
sumers to decouple the delivery date from the payment dates. We find
that 4 - 5% of the transaction expenditure are repeated monthly trans-
actions in the Fable data for Austria and Germany, which could be in-
stallment payments, based on the criterion that there are at least two
transactions with the same amount, the same MCC and merchant, and
the transactions occur in consecutive months with the second transac-
tion occurring within 27 to 31 days of the first. Only 0.6 - 1.2% of the
transactions can be clearly identified as installment payments, however,
based on the description in the Fable data attached to the transaction,
accounting for 0.03 — 0.06% of the transaction expenditures. We thus
conclude that the measurement error and bias resulting from the dif-
ferent timing of the payment and the delivery of goods is likely to be
negligible.
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A.8 Robustness of the main results

Figure 8: Different standard errors for the effects on durable spending
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Notes: The changes of consumption-expenditure growth rates are relative to
the stable difference in consumption trends in Germany and Austria prior to
the VAT cut episode, normalized to zero and labeled as Jan.19-May 20 in the
figure. The estimates for the effect in each month of the first quarter of 2021
are consolidated in the figure. The figure displays 95% confidence intervals.
As a benchmark, we report iid and heteroskedasticity-robust White standard
errors. Clustered refers to standard errors clustered at the state level. NW
refers to Newey-West (1987) HAC standard errors. DK refers to Discroll-
Kraay (1998) HAC standard errors with a temporal correlation of up to 8
weeks. Conley standard errors are obtained using the longitude and latitude
of the centroid of each NUTS3 region to calculate spherical distances between
NUTS3 regions. We set the cutoff for spatial correlation to 200km correspond-
ing to the first quartile of the distribution of dyadic distances between NUTS3
centroids. Source: own computations based on Fable Data.
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Figure 9: Robustness of effects for durable consumption expenditure
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Notes: The changes of consumption-expenditure growth rates are relative to
the stable difference in consumption trends in Germany and Austria prior
to the VAT cut episode, normalized to zero and labeled as Jan.19-May 20 in
the figure. The estimates for the effect in each month of the first quarter of
2021 are consolidated in the figure. The figure displays 95% confidence inter-
vals. In the first robustness check, we re-estimate the main specification after
dropping all NUTS3 regions at the German-Austrian border from the sam-
ple. In the second robustness check, we add average age and average income
per NUTS3 region as controls to our baseline specification. The additional
coefficient estimates in that specification imply that a one standard deviation
increase of average age (sd = 2.8 years) is associated with a 0.12 pp increase of
the consumption growth rate (p = 0.506). A one standard deviation increase
in average annual income (sd = €2,789) is associated with a 0.49 pp decrease
of the consumption growth rate (p = 0.026). Source: own computations based
on Fable Data.
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Figure 10: Robustness of effects with shorter sample period until the
end of 2020
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Notes: We check robustness if we do not consider the months in 2021
in the sample and then estimate the main specification. The results are
reported next to our baseline estimates. Source: own computations based
on Fable Data.
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A.9 Heterogeneous effects

In this appendix, we explore the possible heterogeneity of the estimated
effects of the VAT cut in Germany across age, income, urban or ru-
ral county, and region. We thus estimate whether relative to the same
benchmark in Austria as before, the effects of the VAT cut have been
different in across German regions with the characteristics mentioned
above. Overall, we find that the estimated effects are rather homoge-
neous, with some exceptions mentioned below.

In the figures, we label as Old a NUTS3 region in which the av-
erage age of the card holder is above the sample mean of 45.3 years.
We label a region as Rich if the average income lies above the sample
mean of 34,659.52 euro. We label a region as City if it is a kreisfreie
Stadt rather than a Landkreis. Furthermore, we group regions into the
following four larger regions in Germany, as defined by the statisti-
cal office: Niedersachsen, Schleswig-Holstein, Hamburg, Bremen (NW);
Nordrhein-Westfalen, Rheinland-Pfalz, Saarland (WW); MVP, Sachsen-
Anhalt, Brandenburg, Berlin, Thiiringen, Sachsen (OS); and Bayern,
Baden-Wiirttemberg, Hessen (SW), which is the benchmark region.

Figures 11 and 12 show that the estimated effects are rather homo-
geneous. The exceptions are (i) the positive increase of semi-durables in
the first quarter of 2021, for which the figures illustrate that it has been
stronger in cities or NUTS3 regions where age and income has been
below average, as well as in Eastern German regions; and (ii) the some-
what stronger substitution away from non-durables in regions other
than the Southwest of Germany.
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Figure 11: Heterogeneity of the coefficient estimates across German
regions with certain characteristics, by expenditure category
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Notes: Old denotes a NUTS3 region in which the average age of the card
holder is above the sample mean of 45.3 years. Rich denotes a region in
which the average income lies above the sample mean of 34,659.52 euro. City
denotes a region if it is a kreisfreie Stadt rather than a Landkreis. Source: own
computations based on Fable Data.
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Figure 12: Heterogeneity of the coefficient estimates across German
regions, by expenditure category
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Notes: Four larger regions in Germany are defined, following the statis-
tical office: Niedersachsen, Schleswig-Holstein, Hamburg, Bremen (NW);
Nordrhein-Westfalen, Rheinland-Pfalz, Saarland (WW); MVP, Sachsen-
Anhalt, Brandenburg, Berlin, Thiiringen, Sachsen (OS); and Bayern, Baden-
Wiirttemberg, Hessen (SW), which is the benchmark region. Source: own
computations based on Fable Data.
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A.10 Controls for other policies

Figure 13: Share of the labor force share in short-time work
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Notes: Monthly data for short-time workers as a share of the
labor force. Sources: based on Destatis and Austrian Ministry of
Labour and Economy

To account for regional variation of containment policies, we use the
Covid-19 Government Response Tracker for Germany and Austria. We use
tive principal factors of the sub-indicators of the Covid-19 Government
Response Tracker for NUTS3 regions in each month as control variables to
capture policies related to school and workplace closings, cancellation
of public events, public transportation closure, stay-at-home as well as

travel restrictions (within the country and international) in Germany.
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Figure 14: Measures of the COVID-19 pandemic
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Notes: Panel (a) shows the daily number of new cases in intensive care unit per
million inhabitants for Austria and Germany, one of the main decision metrics that
determined the stringency of containment policies and thus the scope of relief mea-
sures. Panel (b) shows the daily level of the Covid-19 Government Response Tracker.

Source: Our World In Data.
A.11  Evolution of the use of payment channels

We reproduce Figure 15 from our descriptive companion paper (Koeniger
et al., 2024, Figure 13) for completeness. The figure shows the shares
of cash withdrawals, point-of-sale transactions and ecommerce transac-
tions over time in Austria and Germany, by the transacted volume in
the left panels and by the number of transactions in the right panels.
The figure shows that the shares have evolved very similarly in both

countries, also during the VAT cut episode.
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Figure 15: Payment channels
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Notes: Shares by transacted volume and the number (#) of transactions. ATM:
cash withdrawals, ECOM: ecommerce, POS: point of sale. Source: Fable Data.

A.12 Derivation of the theoretical predictions

We derive equations (1) and (2) displayed in the main text. Consider a
simplified, standard consumption-saving problem with a non-durable

consumption good ¢, and a durable good c;. The consumer maximizes

T
(4) max > BU(cut car)

{enpcartly 20
s.t.

(5)  (L+t")ens+apg— (L+re)ar+pr(L+ 1) (dpr — (1= 6)dy) =y, Vt
6)  car=¢dia,

where U(,-) is the utility function in each period, B is the discount
factor, Tf" is the value added tax for non-durables in period ¢, th 4 is the
value added tax for durables in period t, a;,1 is the position of financial
assets in f +1 chosen in period t, r; is the real interest rate paid in period
t for financial assets a;, p; is the relative price of durables in units of the
numeraire non-durable consumption good, J is the depreciation rate,

and y; contains all other available resources or endowments.
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The durable stock d;,q chosen in period t generates a service con-
sumption flow c;; = ¢d;1. Without loss of generality, we set ¢ = 1. For
concreteness, we assume a standard isoelastic utility function:

1-0; 1-0y4
c. "1 C -1
U ) _ n,t d,t )
(7) (cnt Ca ) 1-o, +1 -0,

with ¢; >0 and 0; #+ 1, i = n,d, and ¢ > 0. Non-separable utility
would yield qualitatively similar optimality conditions if we applied a
logarithmic transformation to the Cobb-Douglas aggregator for the con-
sumption basket, making the preference log-separable in the different
consumption goods.

Substituting (5) and (6) into the objective function (4), taking deriva-
tives with respect to 44,1 and d;.1, and substituting the marginal util-
ity of non-durable consumption in ¢t +1 in the first-order condition for

durable goods, we obtain

1
Cn o
Crt+l 1+ \on
(8) n,t+ = (‘B(1+1’t+1)1+ én ,
Cnt T
(9) it L+’ 1-5 1+7
Vi S
? lpcgdt Py T Py o1 1470

Taking logarithms of equation (8), we obtain equation (1) in the main
text. As (9) consists of non-linear terms that are added on the right-
hand side, we log-linearize equation (9) to derive equation (2) in the
main text. Denoting as & percentage deviations from the equilibrium
before the VAT cut, yields

1
(10) Cnt—Cap = (Ul—"—l)@,t
7
e o= 2 (B - ) +
7 1o Pe+1 — Pt) + Pr+1
1+7" ~C ~Cn 1_5 ~C ~Cn
() - (1)
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where we use in the derivation that

1+7%
T+ten P B 1+7

(11) -

BEp-Rikp 10

denoting values around which we approximate by %, and 7, - T¢ =
1+77 - (1+7%),i=n,d.

Assuming that ¢ = 0, = 0y, (relative) prices of consumption goods
only change because of the VAT cut (i.e.,, p; = P41 = 0) and defining
a = —In1, yields equation (2) in the main text.

A.12.1 Modified predictions with constrained households

As we cannot observe the incidence of borrowing constraints of con-
sumers that make the transactions in our data, we briefly sketch how
the theoretical predictions on the consumption response to the VAT cut
would be modified for hand-to-mouth consumers.

Denoting with y; the multiplier of the borrowing constraint a;.1 > a,
the optimality conditions (8) and (9) would modify to

1

Cn on
c 1+7
(12) il B(1+7t41) LA _yt
c B On ’
n,t t+1 Sl
U'n

lP

1+7 1-6 1+Tff1 1-6 S
PW Pre1 Pt+11+rt+1(1+Tt+1)ﬁ-

1+7rq 1471 t

Equation (12) illustrates that a binding borrowing constraint today
mechanically reduces current non-durable consumption and thus in-
creases growth of non-durable consumption. The second term in brack-
ets on the right-hand side is strictly positive if the constraint is binding
so that p¢ > 0. In fact, changes of non-durable consumption over time do
not depend on intertemporal substitution in response to relative price
changes if consumers remain constrained, but rather on changes of their
disposable income. A temporary VAT cut thus increases consumption

of constrained consumers to the extent that their disposable income in-
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creases. Such income effects on consumption tend to be small if VAT
cuts are temporary, particularly if intertemporal arbitrage is limited by
borrowing constraints.

Furthermore, the consumption basket of a constrained agent shifts
more towards non-durable goods relative to an unconstrained consumer.
Equation (13) shows that a binding borrowing constraint today adds the
third term on the right-hand side, which is strictly positive if y; > 0. The
intuition is that the role of durables as an asset, providing resources for
consumption tomorrow, is valued relatively less if the consumer is con-
strained today.

To sum up: if some consumers are borrowing constrained during the
period of the VAT cut, this reduces the consumption increase through
intertemporal substitution and mitigates the otherwise stronger con-
sumption response of durables relative to non-durables.

The discussion above implies that the incidence of borrowing con-
straints, and possible changes of this incidence over time, make it more
challenging to give a structural interpretation to our estimation results.
Although the objective of the VAT cut has been to alleviate economic
hardship and financial constraints, we have illustrated that the effects
of VAT cuts may be dampened if a fraction of the population cannot in-

tertemporally substitute consumption because of borrowing constraints.
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