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Abstract

In Europe, economic fluctuations associated with a change in the value added tax (VAT)
rate are small. It has been pointed out that one reason for that is the way a VAT rate change
affects prices. Many studies have been conducted on how price transfer occurs when a VAT
rate changes. In Europe, there is a tendency to gradually change prices before a VAT rate
change takes effect, reflecting an increase in demand. The ultimate price hike implemented
at the time of a VAT rate change is equivalent to around 70% of the tax increase, and this
less than full price transfer is said to be a reason for the moderate price change. However,
previous studies have not made clear why a price change at the time of a VAT rate change is
moderate.

The purpose of this paper is to study factors that may have kept price changes after VAT
rate changes moderate in Europe. That is because price changes affect economic activity
through their effects on real income (income effect). In particular, this paper’s study focuses
on the viewpoints of (i) the effects of the presence of multiple tax rates, including reduced
rates for some particular items, and (ii) the situation of inflation in countries where VAT
rates have changed.

The effects of a VAT rate change on prices identified in this paper are as follows:

1) In cases when a VAT rate was raised by one percentage point, a price transfer equivalent
to only 3.6% to 76.8% of the tax increase occurred. It was confirmed that this trend be-
comes more pronounced when a reduced rate is raised at the same time. Changes in VAT
rates are not fully transferred to prices.

2) The effects on prices before the VAT rate change takes effect are observed to a significant
degree under the following conditions: (i) a high-inflation region, (ii) a tax rate hike of 2
percentage points or more, (iii) a simultaneous raising of a reduced tax rate, and (iv) ap-
plication of the tax change to durable consumer goods. In other words, it may be said that
the effects are significant in an environment where prices may be easily raised (a high-in-
flation region) or when the difference between prices of items subject to the standard tax
rate and prices of other items tends not to expand (a simultaneous raising of a reduced tax
rate). However, regarding durable consumer goods, prices dropped before a VAT rate
change took effect in many cases.

3) Because of the presence of reduced tax rates, items subject to the standard tax rate ac-

* This article is based on a study first published in the Financial Review No. 144, pp. 34-60, Yasuyuki Komaki, 2021, “Eco-
nomic Effects of Change in the Value-Added Tax Rate in Europe—Implications for the Japanese Economy—" written in Japa-
nese.
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counted for around 65% of overall consumption items on average. This means that if a
change of one percentage point in the standard tax rate causes the same level of price
transfer as the one estimated from my analysis, the effects on prices are even smaller.

As shown above, the effects of a VAT rate change on prices in Europe are small presum-
ably because (i) the real effects of a VAT rate change are mitigated by the effects of a re-
duced tax rate and also because (ii) tax rate changes are not fully transferred to prices. In
other words, the situation in Europe is such that consumers tend to be insulated from the ef-
fects of a tax rate change.

On the other hand, at the time of a VAT rate change, retailers are supposed to set new
prices in a way that fully reflects the tax rate change, as tax-inclusive pricing is applied in
the case of VAT. However, given that actual price changes after past VAT rate changes were
moderate, it is possible that retailers may have shouldered part of the tax increase or that the
quality or quantity of goods and services may have been changed. From consumers’ view-
point, this point may not emerge as a problem if they take a price change more seriously
than a quantity change. However, a more detailed analysis needs to be conducted as to why
the price change at the time of a VAT rate change is small relative to the tax rate change.

Keywords: VAT, standard tax rate, reduced tax rate, price transfer, income effect
JEL Classification: H62, H31

I. Introduction

According to IMF (2008), we had —4.4% down for the Japanese economy against the
past three Value Added Tax (hereafter VAT) hikes, despite —0.6% down for OECD countries
on average. As a result of an estimation of several factors: 1) consumer price change before
and after a VAT hike, 2) price elasticity, 3) change range of tax rate, 4) introduction of re-
duced rate, 5) number of media reports on VAT, and 6) ratio of households under liquidity
constraints, the White paper of the Cabinet office (2019) indicates the major reason of small
impacts against VAT hikes in Euro countries is a moderate change of consumer price after a
VAT hike. There are many previous studies in Europe regarding the impact of VAT changes
on prices based on the difference in VAT rate changes (standard rate, reduced rate and tax
classification) and the difference in durable and non-durable consumer goods. However,
there are not a lot of previous studies on whether the price change was small due to a VAT
rate change.

The purpose of this paper is to examine why the modest price changes after the VAT
change in Europe. This is because price changes affect economic activity through a substan-
tial effect on income effect. In this paper, we consider from the viewpoints of (1) the effect
of multiple VAT rates such as reduced rates on overall prices, (2) differences of inflation
condition, (3) differences in goods and services, and (4) timing of a VAT rate change.
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II. VAT changes and price impacts in Europe
1I-1. Difference in VAT changes

In the analysis of VAT in Europe, it is necessary to classify them into (1) standard rate,
(2) reduced rate, and (3) change of tax classification. Benedek et al. (2015) shows that the
impact on prices before and after the VAT change varies greatly depending on the type of
VAT rate change using the Harmonized Index of Consumer Prices (HICP) from 1999 to
2013.

Regarding the change in standard rate, the effect on the price has been seen from nine
months ago, and the price change is 71% equivalent to the tax rate until the change date. On
the day of the change, 30% of the rate change is passed on, and after that, 38% is additional-
ly passed on to the price, and the average price change rate is 139%. As a result, the final
price pass-through is less than 70%. In the case of reduced rates, there is no effect on prices
in advance, and on the contrary, a 13% drop in prices can be confirmed. At the time of the
change, the price was passed on by 36%, and after that, the price was passed on by 7%, and
the final rate of price change was 30% on average. In the case of a change of VAT classifica-
tion, the price is hardly passed on.

Carare and Danninger (2008) confirmed 24% price increase before the VAT change date
for standard rate increase in Germany (implemented on January 1, 2007), and the final price
pass-through is 73%. The results are similar to Benedek et al. (2015).

1I-2.  Differences in consumer goods

According to Benedek et al. (2015), the price of durable consumer goods changed by
about 35% before a VAT rate change, and finally the price changed by 50%. In the case of
non-durable consumer goods, there was no change in advance, and about 20% was passed
on a VAT rate change date, and finally the price changed by about 40%. They pointed out
that the reason why durable consumer goods change in price before the change is that con-
sumers are more motivated to buy before the change in VAT and the selling price is raised in
line with such consumer behavior.

Carare and Danninger (2008) confirm that consumers’ willingness to buy, especially du-
rable consumer goods, has increased, and that sellers have raised prices accordingly.

1I-3.  Difference between tax rate increase and reduction

Carbonnier (2005) examines the price pass-through in the case of three VAT changes in
France using monthly data for 296 items: (1) standard rate hike from 18.6% to 20.6% (Au-
gust 10, 1995), (2) standard rate reduction from 20.6% to 19.6% (August 1, 2000), (3) stan-
dard rate reduction for repair services from 20.6% to 5.5% (September 1, 1999). The situa-
tion is different between the reduction and increase of the tax rate, and the price pass-
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through at the time of the increase is large. It is pointed out that this cause is influenced by
consumer demand trends.

Benzarti et al. (2017) show that a VAT hike is twice as likely to affect prices as a VAT
reduction for all VAT change cases in the EU from 1996 to 2015. This asymmetry increases
the equilibrium profit and markup for businesses, and shows that companies with lower
profit margins are more likely to react asymmetrically to changes in VAT. Moreover, this
asymmetry will continue for several years after the VAT change, so it has a large impact on
the economy.

According to Benedek et al. (2015), the price change for VAT hike is about 13% in ad-
vance, 16% on the change date, 10% after the change, and finally about 40%. In the case of
a reduction, there is almost no price pass-through in advance, and the price pass-through
rate is 14% on the change date and finally 24%. The price change is larger for VAT hikes.
However, the Wald test for the estimation results cannot be rejected.

The effects of hike and reduction for the VAT rate are evaluated differently in previous
studies. However, as in Section II-4, previous studies on the effects of tax rate changes on
individual items also confirm previous studies that support the asymmetry of the effects of
tax increases and reductions.

1I-4.  Tax rate change for individual items

In France, after the Lehman shock, the VAT of sit-down restaurants was reduced from
19.6% to 5.5% as a limited measure from July to the end of December 2009 for the purpose
of bringing back people who often eat at home to restaurants and expanding employment at
restaurants. After that, it was raised by 1.5% in January 2012 and by 3.0% in January 2014.

As shown in Figure 1, we can confirm that the prices at restaurants have moved in re-
sponse to changes in VAT. However, although the tax rate change in July 2009 was a signifi-
cant reduction, actual prices is almost remained. According to the price index including ca-
tering services', the price pass-through rate is only 5.6%.

On the contrary, in the subsequent tax rate increase, the price pass-through rate is dou-
bled or almost the same as the tax rate increase. With the reduction and increase of the VAT
rate, the price pass-through rate is asymmetrical (Table 1).

The pass-through at restaurants due to VAT reduction was 9.7%, and Benzarti and Carlo-
ni (2019) pointed out that the effect of VAT reduction was limited as the growth of employ-
ment was limited and restaurant sales did not increase significantly. Temporary VAT cuts to
stimulate demand have been implemented in some countries. However, the owners of the
company, not the consumers, benefit from VAT reduction.

Similar to France, the VAT rate for restaurant services was reduced in Finland (22% to

! The target of the VAT cut here is a food served in sit-down restaurants. However, since we don’t use the price index in this
classification for the “Restaurants, cafés, and the Like”. This index includes catering services (meals, snacks, drinks, and re-
freshments) provided by restaurants, cafés, buffets, bars, tea-rooms, etc.
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Figure 1: Effect of VAT reduction / increase on prices in French restaurants
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Note. The figure indicated the percentage change from previous year of HICP “Resraurants, cafés and the
like” in France.

Table 1: Pass-through of VAT reduction / increase in French restaurants

Price pass- Average rate Estimated

VAT change
through rate of change value
Jul-09  Reduction 0.056 -0.66% -11.79%
Jan-12 Increase 2.018 2.87% 1.42%
Jan-14  Increase 1.065 2.99% 2.80%

Note. The average rate of change is the 12-month average of the year-on-year
rate of change after the VAT change, and the estimated value shows the effect
of the tax rate change on prices.

Source. Eurostat “HICP Restaurants, cafés and the like” in France

13%) in July 2010 and in Sweden (25% to 12%) in January 2012. Both countries’ support is
aimed at creating jobs in the food service industry.

Compared to price change in the year before a VAT change, although the price index for
restaurants has fallen to —3.15% in Finland and —2.48% in Sweden, restaurant prices change
has remained positive, and no price decline can be confirmed. (Table 2).

According to Harju and Kosonen (2014), the price pass-through rate of restaurants is
only about 25% of the price decline (estimated value) due to a VAT reduction, and many
restaurants do not reduce prices at all. These results indicate that the demand for food in
restaurants is affected by low price elasticity, and that employment and wage increases in
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Table 2: Pass-through of VAT reduction / increase in Finland and Sweden restaurants

Average rate of change
Time of tax | Price pass- Tax rate Estimated
rate change | throughrate | | astyear change difference value
period
Finland 2010%78 -0.013 3.25% 0.10% -3.15% -7.38%
Sweden 2012418 -0.042 2.91% 0.43% -2.48% -10.40%

Note. The average rate of change is the 12-month average of the year-on-year
rate of change after the VAT change, and the estimated value shows the effect
of the tax rate change on prices.

Source. Eurostat “HICP Restaurants, cafés and the like” in Finland and Swe-
den

Figure 2: Effect of VAT reduction / increase on prices in Finnish hairdressing services
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Note. The figure indicated the percentage change from previous year of HICP “Hairdressing salons
and personal grooming establishments” in Finland.

the industry have not been achieved.

Furthermore, in January 2007, the VAT of Finnish hairdressing services was reduced by
14% from 22.0% to 8.0%, and in January 2012 it was raised by 14% to return to the original
level. As shown in Figure 2, the pass-through was only 16.6%, as in the case of French
restaurants. On the contrary, in the subsequent tax rate increase, the price is passed on to the
same extent as the VAT change range (Table 3).

Based on data on Finnish beauty services, Benzarti et al. (2017) pointed out that when
VAT was reduced, 60% of beauty service stores did not change prices, and the remaining
40% did not pass on all prices. On the other hand, in the case of a VAT increase, 100% price
pass-through is seen in about 50% of stores, the price is not changed in 25% stores, and
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Table 3: Pass-through of VAT reduction / increase in Finnish hairdressing services

Price pass-  Average

Estimated
VAT change through rate of
value
rate change
Jan-07 Reduction 0.166 -1.90% -11.48%
Jan-12 Increase 0.898 11.65% 12.96%

Note. The average rate of change is the 12-month average of the year-on- year
rate of change after the VAT change, and the estimated value shows the effect
of the tax rate change on prices.

Source. Eurostat, Finnish hairdressing services

pass-through is between 0% to 80% in the remaining 25% stores.
We find asymmetric pass-through both reduces and increases VAT according to previous
studies.

1I-5. Impact on price before VAT increase change

As mentioned in Section II-1, in Europe, it seems that the price is gradually changed
even before the change of the VAT standard rate. Carare and Danninger (2008) and Benedek
et al. (2015) point out that when the tax rate change is decided, consumers’ willingness to
buy, especially durable consumer goods, will increase, and sellers will raise prices accord-
ingly. Based on local hearings, Morinobu (2014) and Igarashi (2012) point out that sellers
set different prices for each product according to demand so that they can secure a margin as
a whole.

In this way, in Europe, prices have risen in response to demand trends even before a VAT
change, and it is possible that the impact after a VAT change has been mitigated.

III. Impact of timing of VAT changes
1II-1.  Announcement of VAT changes

Table 4 is a list of VAT changes since 2000 whose announcement dates have been con-
firmed. The announcement date is based on the official statement by the authorities, Buttner
and Madzharova (2019), and the news on Avalara’s website.

In general, the average period from the announcement to the implementation is about six
months for the change of VAT. The longest period until implementation is 568 days before
in Italy (implemented on July 1, 2013) and Latvia (implemented on January 1, 2011), and
the shortest is three days before in Greece (implemented on April 1, 2005).

After the global financial crisis of 2008, VAT changes have been implemented in a short
period of time. In addition, there are regions such as the Baltic countries that have raised
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Table 4: VAT change announcement in Europe

Number of days from
to Date Implementation Tax change
Implementation date Date
Plan Confirmation Plan Confirmation Standard Rate Reduced Rate
Japan 267 98 8-Jul-88 24-Dec-88 1-Apr-89 0%—3%
922 858|  22-Sep-94 25-Nov-94 1-Apr-97 3%—5%
824 599|  29-Dec-11 10-Aug-12 1-Apr-14 5%—8%
865 18-Nov-14 1-Apr-17
1217] 1-Jun-16 1-0ct-19 8%—10% 8%
Autsria 281 121 26-Mar-15 2-Sep-15 1-Jan-16 - 10%—10/13%
Belgium - 236 10-May-99 1-Jan-00 1/6/12%—6/12%
Bulgaria 65 - 26-Jan-11 1-Apr-11 7%—9%
Czech 65 - 26-Feb-04 1-May-04 22%—19% -
304 - 3-Mar-09 1-Jan-10 19%—20% 9%—10%
274 28 2-Apr-12 4-Dec-12 1-Jan-13 20%—21% 14%—15%
Croatia 66 - 26-Dec-11 1-Mar-12 23%—25%
21 - 11-Dec-12 1-Jan-13 0/10%—5/10%
Cyprus 35 - 10-Dec-12 14-Jan-13 17%—18%
399 336|  10-Dec-12 11-Feb-13 13-Jan-14 18%—19%
Estnia 13| - 18-Jun-09 1-Jul-09 18%—20%
Finland 309 79[ 26-Aug-09 13-Apr-10 1-Jul-10 22%—23% 8/12%—9/13%
283 - 24-Mar-12 1-Jan-13 23%—24% 9/13%—10/14%
France 92 - 1-Oct-11 1-Jan-12
420 42 7-Nov-12 20-Nov-13 1-Jan-14 19.6%—20.0%
Germany 415 61 12-Nov-05 1-Nov-06 1-Jan-07 16%—19%
Greece 3 - 29-Mar-05 1-Apr-05 18%—19% 4/8%—4.5/9%
1 - 4-Mar-10 15-Mar-10 19%—21% 4.5/9%—5/10%
61 - 1-May-10 1-Jul-10 21%—23% 5/10%—55/11%
42 - 20-Apr-16 1-Jun-16 23%—24%
Hungary 246 - 30-Apr-05 1-Jan-06 25%—20%
135 - 16-Feb-09 1-Jul-09 20%—25% 5%—5/18%
107 - 16-Sep-11 1-Jan-12 25%—27%
Ireland 23 - 9-Dec-09 1-Jan-10 215%—21%
48 - 14-May-11 1-Jul-11 48/13.5%—4.8/9/135%
26 - 6-Dec-11 1-Jan-12 21%—23%
ITALY 10 - 7-Sep-11 17-Sep-11 20%—21%
568 - 11-Dec-11 1-Jul-13 21%—23%
263 - 11-Oct-12 1-Jul-13 21%—22%
96 - 27-Jun-13 1-0ct-13 21%—22%
363 - 3-Jan-15 1-Jan-16 22%—24%
61 - 1-Nov-15 1-Jan-16
4 - 28-Dec-15 1-Jan-16
Latvia 23 - 9-Dec-08 1-Jan-09 18%—21% 5%—10%
568 - 12-Jun-09 1-Jan-11 21%—22% 10%—12%
65 - 27-Apr-12 1-Jul-12 22%—21%
Lithuania 16 - 16-Dec-08 1-Jan-09 18%—19%
70 - 23-Jun-09 1-Sep-09 19%—21%
Luxembourg 632 604 9-Apr-13 7-May-13 1-Jan-15 15%—17% 3/6%—3/8%
Malta 36 - 26-Nov-03 1-Jan-04 15%—18%
61 - 1-Nov-10 1-Jan-11 5%5/7%
Netherlands 154 129 30-Apr-12 25-May-12 1-0ct-12 19%—21%
191 104 24-Jun-18 19-Sep-18 1-Jan-19 - 6%—9%
Poland 179 - 6-Jul-10 1-Jan-11 22%—23% 3/1%—5/8%
- 0 1-Apr-13
- 0 3-Sep-13
177 - 8-Jul-15 1-Jan-16 23%—22%
828 - 25-Sep-16 1-Jan-19
Portugal 37 - 25-May-05 1-Jul-05 19%—21% -
97 - 26-Mar-08 1-Jul-08] 21%—20% -
48 - 14-May-10 1-Jul-10 20%—21% 5/12%6/13%
94 - 29-Sep-10 1-Jan-11 21%—23% -
86 - 7-Oct-14 1-Jan-15 23%—23.25% 15/1/4Cancel
Romania 56 5 6-May-10 26-Jun-10 1-Jul-10 19%—24% -
55 - 7-Apr-15 1-Jun-15 - all food 24%—9%
340 107 26-Jan-15 16-Sep-15 1-Jan-16 24%-20%
473 48| 16-Sep-15 14-Nov-16 1-Jan-17 20%—19% -
Slovakia 117 86 6-Sep-10 7-Oct-10 1-Jan-11 19%—20% 6/10%—10%
Slovenia 95 53| 28-Mar-13 9-May-13 1-Jul-13 20%—22% 8.5%—0.5%
Spain 275 240 29-Sep-09 3-Nov-09 1-Jul-10| 16%—18% 4/1%—4/8%
52 - 11-Jul-12 1-Sep-12 18%—21% 4/8%—4/10%
UK 7 - 24-Nov-08 1-Dec-08 175%—15.0%
403 23| 24-Nov-08 9-Dec-09 1-Jan-10 15.0%—~17.5%
197 40547 21-Jun-10 4-Jan-11 175%—20.0%

Note. Rates and implementation dates are from each authirity, Buettner
and Madzharova (2019) and news on Avalara’s website
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VAT standard rates, and there are regions such as the United Kingdom that have lowered
VAT standard rates as a measure to stimulate domestic consumption.

Similarly, in order to mitigate the effects of the novel coronavirus (COVID-19) after the
beginning of 2020, VAT rates have been reduced in a short period of time (Table 5). In this
way, it takes a short period of time from a VAT change to implementation during an eco-
nomic shock.

Table 5: Announcement of VAT change for COVID-19 in Europe

Announcement Number of days from Implementation date
Items subject to tax reduction Old New Dat announcement to
ate
Implementation date Start End
Austria Non-Alcoholic beverages 20% 10% 11-May-20 51 1-Jul-20 31-Dec-20
Café, restaurant and similar hospitality services 10% 5%
Entrance to cultural, cinema, sporting and other live venues 13% 5% 12-Jun-20 19 1-Jul-20 31-Dec-20
Publishing 10% 5%
Hospitality, restaurants, cafes and publishing, not include alcholic
Belgium drink 12% 6% 21-May-20 18 8-Jun-20 31-Dec-20
rinks
Bulgaria Hospitality, restaurants, cafes and books 21% 10% 8-May-20 54 1-Jul-20 31-Dec-20
Hotels, accommodation, hospitality, restaurants, cafes and public
Cyprus 9% 5% 28-May-20 34 1-Jul-20 10-Jan-21
transport
Czech Accommodation; sports and cultural activities 15% 10% 26-May-20 36 1-Jul-20 31-Dec-20
Germany Standard rate 19% 16% 1-Jul-20 31-Dec-20
4-Jun-20 27
Reduced rate 7% 5% 1-Jul-20 31-Dec-20
catering food services (Take-away and delivered food is already
liable to 7% VAT) 19% 7% 23-Apr-20 69 1-Jul-20 1-Jul-21
iable to 7%
Greece Public transport, taxis, ferries 24% 13% 21-May-20 11 1-Jun-20 31-Oct-20
Transport, non-alcoholic beverages, coffee and cinema entrance 24% 13% 21-May-20 11 1-Jun-20 31-Oct-20
Ireland Standard rate 23% 21% 23-Jul-20 40 1-Sep-20 28-Feb-21
Norway Cinema, hotels, public transport 12% 6% 13-Mar-20 19 1-Apr-20 31-Oct-20
Hospitality and tourism including restaurants; cafes; pubs (ex
alcohol); hospitality; hotels; B&B's; home rental; caravan and tent
UK sites; hot take away food; theatres; circuses; amusement parks; 20% 5% 8-Jul-20 7 15-Jul-20 12-Jan-21
concerts; museums; zoos; cinemas; and exhibitions. Note: served
alcoholic drinks will not benefit from the cut.

Note. Rates and implementation dates are from each authirity and news on Avalara’s website

1II-2.  Announcement effect of VAT change

There are two effects related to VAT change: at the time of announcement and imple-
mentation.

Cashin and Unayama (2014) show that consumption decreases due to the income effect
when households recognize a decrease in lifetime income at the time of announcement of a
VAT change, and that the inter-temporal substitution effect increases consumption. Whether
consumption increases or decreases at the time of announcement is determined by these two
effects. However, it is possible that the income effect will not occur. At the same time as the
VAT change, the income tax and the reduced rate of VAT may be changed, and the negative
income effect may be reduced. In this case, since the inter-temporal substitution effect is
stronger, the announcement effect is positive when the VAT rate is raised, and a negative ef-
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fect as “consumption postponement” is expected when the VAT rate is lowered.

Carare and Danninger (2008) indicates that the effect of raising prices due to a VAT in-
crease was suppressed as the announcement regarding the change in the standard rate in
Germany, which was implemented on January 1, 2007, was early. The plan was announced
on November 12, 2005, and the implementation was confirmed on November 1, 2006.

Using retail sales (Gesellschaft fiir Konsumforschung (GfK)) and price data from Janu-
ary 2004 to September 2013, Buttner and Madzharova (2019) examined the effect of the
VAT change announcement. Although the VAT change is completely passed on to the price,
a one-third price change equivalent to a VAT change can be confirmed before the VAT
change date. In addition, if VAT is expected to change, it can be confirmed that the sales
amount will change temporarily before the implementation.

IV. Impact of VAT Change
1IV-1. Data

In this paper, we confirm the impact of VAT changes’ after 2000 on consumer prices and
retail sales. Panel data is created based on the HICP® and retail sales for 24 months (49
months in total) before and after the VAT change month. We use the production index, the
output gap estimated from the production index”, the short-term interest rate, and the unem-
ployment rate as explanatory variables. The production index is regarded as a proxy variable
for income and economic fluctuations.

This paper deals with the effects of VAT standard rates that have changed since 2000 ex-
cluding Ireland’. The VAT has been changed 50 times, of which 40 have been raised and 10
have been lowered (Table 6). In order to confirm the analysis in the previous study in more
detail, we consider the following four points; (1) range of VAT change’, (2) timing of an-
nouncement, (3) high and low inflation condition to clarify the economic environment in
Euro countries and (4) whether or not the reduced rate is changed at the same time (Table 7).

Inflation conditions are categorized into past average inflation from 2000 to 2010 and
average inflation in the 24 months immediately before the VAT change. In the past inflation

? In this paper, we analyze VAT changes after 2000, for which all the data of each country can be obtained.

* In European countries, excise tax is levied on alcohol, tobacco (alcoholic beverages, tobacco and narcotics) and energy (elec-
tricity, gas and other fuels), and the excise tax rate may be changed at the same time with VAT or individually. For example, in
Greece in 2010, liquor tax and tobacco tax were raised significantly at the same time as VAT. In the case of alcohol, tobacco
and energy, it is difficult to extract only the effect of VAT because of the effect of the change in excise tax. In this paper, these
items are excluded from the analysis.

* For the output gap estimated from the output index, the gap between the trendy production variables and the actual value is
regarded as the output gap. The trending production index is estimated based on the HP filter.

* TIreland implements VAT changes almost every year, with 10 changes since 2000. Since it is difficult to identify the effect of
each VAT change, we estimate the effect excluding Ireland in this paper.

¢ Since VAT introduction in 1968, the standard tax rate for VAT has been changed 107 times (as of the end of January 2020,
excluding the tax rate reduction for COVID-19). In the case of VAT increase, 1% or less is 42 cases, 2% is 31 cases, and 3% is
10 cases, and there are not many cases beyond that. In particular, the 1% increase is the highest at 37 cases. If it is less than
2%, it accounts for about half of 46 cases. In addition, when VAT is raised continuously in a short term, VAT is lifted in stages
of 1% each (Czech 2010, 2013, Italy 2011, 2013, Finland 2010).
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Table 6: Estimation subjects in this paper

Simultaneous . N
Period until
Case Tax change Standard implementation of ~ |Announcement
implementation (month
number Date Rate change reduced tax rate Date
number display)
changes = 1

1|csechia 1-May-04 -3 26-Feb-04 2
2 1-Jan-10 1 1 3-Mar-09 10
3 1-Jan-13 1 1 2-Apr-12 9
4 Germany 1-Jan-07 3 12-Nov-05 14
5|estonia 1-Jul-09 2 18-Jun-09 0
6|greece 1-Apr-05 1 1 29-Mar-05 0
7 15-Mar-10 2 1 4-Mar-10 0
8 1-Jul-10 2 1 1-May-10 2
9 1-Jun-16 1 20-Apr-16 1
10|spain 1-Jul-10 2 1 29-Sep-09 9
11 1-Sep-12 3 1 11-Jul-12 2
12| france 1-Apr-00 -1

13 1-Jan-14 0.4 1

14|croatia 1-Aug-09 1

15 1-Mar-12 2 26-Dec-11 2
16 ay 17-Sep-11 1 7-Sep-11 0
17 1-Oct-13 1 27-Jun-13 3
18|cyprus 1-Jul-02 3

19 1-Jan-03 2

20 1-Mar-12 2

21 14-Jan-13 1 10-Dec-12 1
22 13-Jan-14 1 1 10-Dec-12 13
23 ania 1-Jan-09 3 1 9-Dec-08 1
24 1-Jan-11 1 1 12-Jun-09 19
25 1-Jul-12 -1 27-Apr-12 2
26| yembourg 1-Jan-15 2 1 9-Apr-13 21
27| yungary 1-Jan-06 5 30-Apr-05 8
28 1-Jul-09 5 1 16-Feb-09 5
29 1-Jan-12 2 16-Sep-11 4
30| valta 1-Jan-04 3 26-Nov-03 1
31|Netherlands 1-Oct-12 2 30-Apr-12 5
32|pojand 1-Jan-11 1 1 6-Jul-10 6
33|portugal 1-Jun-02 2

34 1-Jul-05 2 25-May-05 1
35 1-Jul-08 -1 26-Mar-08 3
36 1-Jul-10 1 1 14-May-10 2
37 1-Jan-11 2 29-Sep-10 3
38 Romania 1-Jul-10 5 6-May-10 2
39 1-Jan-16 -4 26-Jan-15 11
40 1-Jan-17 -1 16-Sep-15 16
41|g10venia 1-Jan-02 1 1

42 1-Jul-13 2 1 28-Mar-13 3
43| 0vakia 1-Jan-03 -3 1

44 1-Jan-04 -1 1

45 1-Jan-11 1 1 6-Sep-10 4
46 Eintand 1-Jul-10 1 1 26-Aug-09 10
47 1-Jan-13 1 1 24-Mar-12 9
48| United Kingdom 1-Dec-08|  -25 24-Nov-08 0
49 1-Jan-10 2.5 24-Nov-08 13
50 4-Jan-11 2.5 21-Jun-10 7

Note. Rates and implementation dates are from each authirity and News in
Home page of Avalara.
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Table 7: Estimated classification in this paper

(Classification in the form of tax rate change )

Number
Classification Case number

of cases
1|Reduction, all cases 10 |1, 12, 25, 27, 35, 39, 40, 43, 44, 48
2|1% reduction 5 12, 25, 35, 40, 44
3|2% or more reduction 5 1, 27, 39, 43, 48

2, 3, 4, 5 6 7, 8 9, 10, 11, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,

4fIncrease, all cases 40

26, 28, 29, 30, 31, 32, 33, 34, 36, 37, 38, 41, 42, 45 46, 47, 49, 50

5|Increase, Simultaneous change with reduced rate 20 |2, 3, 6 7,8 10, 11, 13, 22, 23, 24, 26, 28, 32, 36, 41, 42, 45, 46, 47
6|Increase, standard rate only 20 4, 5, 9, 14, 15, 16, 17, 18, 19, 20, 21, 29, 30, 31, 33, 34, 37, 38, 49, 50
7[1% increase 16 2, 6, 9, 14, 16, 17, 21, 22, 24, 32, 36, 41, 45, 46, 47

8|1% increase, Simultaneous change with reduced rate 1 2, 3, 6, 22, 24, 32, 36, 41, 45, 46, 47

9|1% Increase, standard rate only 5 |9, 14, 16, 17, 21

10(2% Increase 14 5 7, 8 10, 15, 19, 20, 26, 29, 31, 33, 34, 37, 49

11(2% or more increase 9 4, 11, 18, 23, 28, 30, 38, 49, 50

(Classification by inflation condition)

Number

Classification Case number
of cases
1|High inflation (2000-2010 average) 19 |5 6. 7.8 9, 10, 11, 14, 15, 23, 24, 26, 28, 29, 32, 38, 41, 42, 45
2| 1% change 7|6, 9, 14, 24, 32, 41, 45
3| 2% change 8 |5 7,8 10, 15 26, 29, 42,
4|Low inflation (2000-2010 average) 21 (2,3, 4, 13, 16, 17, 18, 19, 20, 21, 22, 30, 31, 33, 34, 36, 37, 46, 47, 49, 50
5| 1% change 9 |2, 3, 16, 17, 21, 22, 36, 46, 47
19, 20, 31, 33, 34, 37, 49, 50
6| 2% change 8
7|High inflation (24 months before Tax change ) 15 |2, 5 6, 7, 8 14, 23, 28, 29, 30, 33, 34, 38, 46, 50
8| 1% change 4 |26 14, 46
9| 2% change 7[5 7.8 29, 33, 34, 50,
3, 4,9, 10, 11, 13, 15, 16, 17, 18, 19, 20, 21, 22, 24, 26, 31, 32, 36, 37, 41, 42, 45,
10|Low inflation (24 months before Tax change ) 25
47, 49
11| 1% change 12 (3,9, 16, 17, 21, 22, 24, 32, 36, 41, 45, 47
12| 2% change 9 |10, 15, 19, 20, 26, 31, 37, 42, 49
(Classification by time and content of announcement)
Number
Classification Case number
of cases
2, 4,5 6, 7, 8 9, 10, 11, 15, 16, 17, 21, 22, 23, 24, 26, 28, 29, 30, 31,
1| Increase, all cases 35
32, 34, 36, 37, 38, 39, 40, 42, 45, 46, 47, 49, 50
2| Increase, 1-3 months ago 15 |7, 8 9, 11, 15 17, 21, 23, 30, 34, 36, 37, 38, 42, 49

increase, 1-3 months ago, Simultaneous change with
6 |78 11, 23 36 42
reduced rate change

4lincrease, 1-3 months ago, Standard rate only 9 9, 15, 17, 21, 30, 34, 37, 38, 49

5|increase, within 4 months to 1 year 12 2, 3, 4, 10, 22, 28, 29, 31, 32, 46, 47, 50

increase, within 4 months to 1 year, Simultaneous
8 |20 3 10, 22, 28, 32, 46, 47
change with reduced rate change

7lincrease, within 4 months to 1 year, Standard rate only 4 |4, 29, 31, 50
8[Reduction, all cases 6 1, 25, 35 39, 40, 48
9|Reduction, 1-3 months ago 5 1, 25, 35 39, 40

Note 1. Case numbers from 1 to 50 follow the case numbers in Table 6.

Note 2. Inflation levels are categorized into past average inflation from 2000 to 2010
and average inflation in the 24 months immediately before the VAT change.

Note 3. Euro countries are classified for the average inflation rate on 2.5%, and for in-
flation rate on 2.0% before the VAT change.
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condition category, we classify by country for the average inflation rate of 2.5%. On the oth-
er hand, just before the VAT change, 40 cases of VAT change are classified based on 2.0%’.
This is categorized on the assumption that the average inflation condition in the past influ-
ences the behavior of consumers in the region.

IV-2.  Impact on prices

IV-2-1. Price trends before and after VAT change

Table 8 shows the price change (rate of change from the same month of the previous
year) before and after a VAT change for the 50 cases. In Table 8, “Before change” shows the
average rate of change for 12 months before a VAT change. “Before and after the change”
shows the difference in the average rate of change for three months before and after the
change of VAT. A positive number in the table means that the price is rising due to a VAT
change.

In 40 cases of VAT increase, overall index less food etc. (overall index excluding energy,
food, alcohol and tobacco) increased in 37 cases before the change and even after the
change 30 cases maintained an upward trend.

However, the price index of durable goods was declining in 30 cases before the change,
and the range of price changes narrowed in 32 cases after a VAT change.

In detail, we find that the price of precision equipment (audio-visual, photographic and
information processing equipment) is declining before the change in all 40 cases, and the
range of change narrowed in 31 of them. In 16 cases, the price of “vehicles” fell before the
change, and in 31 cases, the range of price change decreased after the change.

As mentioned in II-5, in Europe, prices will rise in advance when a VAT increase is an-
nounced. However, this applies to items except durable goods, and we confirm that the pric-
es of durable goods are on a downward trend before the change. For durable goods, it is
possible that prices have fallen in order to mitigate the impact of the VAT increase.

In this regard, the price decline can be confirmed even in Japan before the VAT change
(Takano et al. [2015]). In Japan, when the consumption tax rate was raised in 1997 and
2014, there was an intertemporal effect before the VAT was changed. The background to this
situation is that prices have fallen just before the tax rate change one month before. We con-
firm this from the year-on-year change in the price excluding consumption tax using the
Nikkei / University of Tokyo Daily Price Index.

IV-2-2. Final price pass-through

(1) Relationship between VAT change range and reduced tax rate

Here, we confirm the final price pass-through rate for each item using Equation (1). In
this paper, we use the Evans et al. (1999) model, which estimates the price pass-through of

7 In this paper, low-inflation countries are Czech, Germany, France, Italy, Cyprus, Malta, the Netherlands, Portugal, Finland
and the United Kingdom. High-inflation countries are Estonia, Greece, Spain, Croatia, Latvia, Luxembourg, Hungary, Poland,
Romania, Slovenia and Slovakia.



14

KOMAKI Yasuyuki / Public Policy Review

Table 8: Price trends before and after VAT change

<VAT Increase >

Orerallindexlossfoodand | purables goods Precision equipment Vehicles
e sotore | BEORENd | Beforeand| o Beforeand| [ Before and
. mplementation | 50 aer | (S atter | efter | ater
change change change change
2 Czech Tan10|  036%  059%|  56e%  238%| -10.42%  104%|  880%  615%
3 Czech 1dan-13| 154w 0.80%|  -315%  026%|  B17%  022%|  -316%  060%
4 Germany 1an07|  0s%  0.83%|  -030%  103%|  598%  010%  132%  199%
5 Estnia 100 368%  069%|  693%  1sew| -1417%  253%|  917%  2.0%
6 Greece 1-Apr-05|  339%  -065%|  147%  -055%|  -133%  -0.85%|  187%  -047%
7 Greece 15-Mar10|  194%  103%|  -360%  404%|  -a38%  092%|  20%  668%
8 Greece Tuto|  205%  037%|  -lsex  220%|  -380%  109%|  -355%  3.54%
9 Greece Laun-ls|  02s%  061%|  -210%  019%|  -378%  -Ls2%|  -222%  021%
10 Spain Tau-to| 041%  023%|  248%  200%|  -8e6%  104%|  -319%  3.03%
11 Spain 1Sep-12|  092%  L19%|  -006%  055%| -1051%  028%  174%  061%
13 Spain Tan-14|  073%  021%|  -048%  -020%|  769%  008%|  L41%  -003%
14 Croatia 1aue09|  333%  -071%|  -lssw  -0.22%| -148e%  257%|  263%  -047%
15 Croatia IMarl2|  -005%  070%|  -092%  137%|  61e%  170%|  105%  2.02%
16 Italy 17-Sep-11|  168%  L26%|  179%  082%|  -638%  207%|  201%  053%
17 italy 1:0ct13|  136%  0.05%|  -004%  034%|  7.92% 420  034%  124%
18 Cyprus 1-Jul-02 1.19% 0.37% -1.28% -3.20% -13.23% 2.76%] -0.41% -8.99%
19 Cyprus 1-Jan-03 1.02% 1.54% -2.78% -0.40% -9.68% -1.66% -5.12% -1.45%
20 Cyprus IMarl2|  111%  068%|  0ss%  0.39%|  632%  -031%|  099%  1.07%
21 Cyprus dan-13|  L67%  -0.69%|  -073%  065%|  -670%  198%|  -066%  049%
22 Cyprus 13an-14|  081%  0se%|  -137%  -la7%|  -a31% -l42%|  007%  -Le2%
23 Latvia Tdan-09|  903%  -077%|  -194%  -Lsex| -13.07%  0sax|  -077%  -235%
24 Latvia Tdan-i1|  -003%  145%|  -576%  041%|  -81s%  0.04%|  -489%  060%
26 Luxembourg 1dan-15|  128%  057H|  029%  109%|  5.83%  149%|  076%  150%
28 Hungary 1au0s|  276%  232%|  -026%  373%| -1008%  357%|  192%  4s6%
29 Hungary Tan-i2|  174%  150%|  -127%  010%|  5eT%  Lle%|  -l1a%  -206%
30 Malta 1an-0a|  188%  009%|  011%  245%|  511%  217%|  150%  230%
31 Netherlands 10ct12|  203%  044%|  -055%  105%|  532%  181%|  031%  080%
32 Poland Tan-i1|  120%  046%|  226%  073%|  725%  037%|  181%  020%
33 Portugal lun02|  398%  041%|  336%  026%|  -084%  003%|  440%  025%
34 Portugal 105 201%  064%|  163%  044m|  456%  096%|  235%  0.43%
36 Portugal 10| 001%  076%|  276%  236%| -1074%  239%|  277%  3.05%
37 Portugal a1 032%  116%|  -134%  140%|  -756%  -l40%|  -118%  2.08%
38 Romania 1u-to|  ad1%  L7ew|  1s3x Lssw|  -025%  143%|  109%  358%
41 Slovenia Tdan-02|  057%  473%|  393%  Lesw|  -6s50%  232%|  466%  229%
42 Sovenia 13| 0e9%  0s2%|  -3.02%  Llow|  -438%  14s%|  -394%  Lis%
45 Slovenia Tan-i1|  036%  074%|  -634%  06d%|  -438%  -04e%| -1182%  157%
46 Finland Tau-to| 191%  -027%|  -0as%  o7s|  -636%  004%| -093%  132%
47 Finland lan-13|  212%  -041%|  -083%  021%|  -B24%  -078%|  -001%  061%
49 UK Tdan-to|  168%  074%|  065%  L43%| -l089%  a51%|  138%  235%
50 UK avan-t1|  269%  040%|  262%  sax|  b3sx%  232%|  448%  168%
<VAT Reduction>
Orerallindextessfoodand | Durables goods Precision equipment Vehicles
s dotore BN | Beforeand | Beforeand | o Before and
. mplementation | S0 ater | (S atter | R ater | e
change change change change
1 Czech T-May-0d|  068%  094%|  262%  -Lit%|  781%  012%|  lée%  233%
12 France 1-Apr00|  046%  -025%|  -038%  016%|  -638%  052%|  -001%  -010%
25 Latia T2 045%  -030%|  -asex  044n| -1017%  176%|  -248%  0.18%
27 Hungary lJan-06|  331%  -182%|  -221%  -L42%|  -6.09%  -230%|  -061%  -086%
35 Portugal Tauos|  181%  013%|  -ls2%  027%|  T0s%  -035%|  -220%  033%
39 Romania Lan-t6|  160% 12 077%  -L3TH|  Lsax  -lso%|  -005%  -133%
40 Romania 1an17|  002%  008%|  -051%  089%|  -L10%  128%|  -076%  100%
43 Slovakia 1an03|  432%  274%|  148%  266%|  -488%  -133%|  06%  6.72%
44 Slovakia Tan-04|  702%  021%|  08e%  237%|  727%  -Lo2%|  417%  -438%
48 UK 1Dec08|  157%  070%|  225%  -lsow| 13.48%  100%|  172%  2.48%

Note 1. Case numbers from 1 to 50 follow the case numbers

in Table 6.

Note 2. These anlysis use the following price indexes (HICP).
Overall index less food and etc: Overall index excluding ener-
gy, food, alcohol and tobacco Durables goods: Non-energy

industrial goods, durables only

Precision equipment: Audio-visual, photographic and infor-
mation processing equipment Vehicles: Purchase of vehicles
Note 3. “Before” indicates average rate of change for 12
months before VAT change.
Note 4. “Before and after” shows the difference in the average
rate of change for 3 months before and after the VAT change

Source. Eurostat “HICP



Policy Research Institute, Ministry of Finance, Japan, Public Policy Review, Vol.17, No.2, November 2021 15

tobacco tax in each state of the United States.

Aprice,, = BAVAT,, + A\ + yAX,, + Ag,, (1)
i denotes the item, ¢ is the country, ¢ is the period, Ac s the fixed price effect factor, X is the
output gap estimated from each country’s production index and short-term interest rates.

Table 9 shows the estimation results regarding the impact of VAT changes on the same
month of the previous year of HICP. In the case of 1% increase, pass through is as follows:
all items are 30.1%, overall index less food etc. is 37.4%, durable goods are 41.7%, and
non-durable goods are 76.8%. When the reduced rate is implemented at the same time, the
price pass-through rate is large for all items. From these results, we can confirm that the
price pass-through is almost the same as in the previous studies.

According to the difference in the VAT change method, the pass-through rate for the 1%
VAT increase is 58.2%, and for the 2% increase is 40.0%. At a VAT rate of 1%, 1% VAT in-
crease has a higher price pass-through rate, and this situation can be confirmed for other
items as well. It is possible that consumers are less likely to be affected by the magnitude of
tax rate changes.

By item, as in previous studies, durable consumer goods such as vehicles and precision
equipment have higher pass-through rate compared to other goods.

For service items, the price change is larger when the standard rate is changed only. The
reason for this is that there are few service items subject to the reduced rate.

(2) Impact of inflation condition

The analysis object is divided by the inflation condition, and the effect of VAT change on
the price is estimated (Table 10). According to the results classified by the average inflation
rate, the price pass-through rate is higher in the high inflation region than in the low inflation
region. In the case of 1% VAT increase and durable consumer goods, price pass-through is
high. On the other hand, in the case of a 2% VAT increase in low-inflation areas, the price
pass-through rate for semi-durable goods, non-durable goods and services is high.

In this way, it seems that high-inflation countries are more likely to pass on prices.

IV-2-3. Impact on price before VAT change

We will confirm the effect on prices before a VAT change for each type of consumer
goods. In this paper, we estimate based on Equation (2), which is based on the model of
Buttner and Madzharova (2019), which estimates the announcement effect of a VAT change.

Apricei = Zias ﬂkdummnyct+A/10+yAXct+A8ict (2)

ct

i denotes the item, c is the country, # is the period, Ac is the fixed price effect factor, X is the
output gap estimated from each country’s production index and short-term interest rates. In
this estimation, HICP is the data for the same month of the previous year, and VAT is the
data for the same month difference from the previous year. The dummy variable sets each
month to 1 before and after the VAT change date. In addition, as shown in Section III-I, the
announcement time of a VAT change is six months on average. We will examine the effects
from six months before hand.
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Table 9: (Estimation result) Impact of VAT change on prices (1)

All ltems Overallindex less food Durable goods Semi durable goods Non-durable goods
and etc
All cases 0.301 (0.000) 0.268 (0.000) 0.478 (0.000) 0.232 (0.000) 0.432 (0.000)
2% or more increase 0.382 (0.000) 0.324 (0.000) 0.307 (0.000) 0.317 (0.000) 0.555 (0.000)
2% increase 0.400 (0.000) 0.283 (0.000) 0.764 (0.000) 0.288 (0.000) 0.239 (0.000)
1% increase 0.582 (0.000) 0.374 (0.000) 0.417 (0.000) 0.036 (0.775) 0.768 (0.000)
1% increase, Simultaneous change with reduced rate 0.679 (0.000) 0.386 (0.000) 0.556 (0.000) 0.100 (0.469) 0.836 (0.000)
1% Increase, standard rate only 0.060 (0.706) 0.225 (0.123) -0.122 (0.371) -0.685 (0.034) 0.629 (0.001)
All cases, Simultaneous change with reduced rate 0574 (0.000) 0.473 (0.000) 0.903 (0.000) 0.146 (0.018) 0.661 (0.000)
All cases, standard rate only 0.369 (0.000) 0.238 (0.000) 0.336 (0.000) 0.288 (0.000) 0.392 (0.000)
Clothing and footwear meszsiz’;ss:eho‘d Precision equipment Vehicles Books
All cases 0.257 (0.000) 0.159 (0.000) 0.405 (0.000) 0.575 (0.000) 0.151 (0.015)
2% or more increase 0.431 (0.000) 0.239 (0.004) 0.353 (0.000) 0.271 (0.011) 0.480 (0.002)
2% increase 0.351 (0.000) 0.187 (0.000) 0.589 (0.000) 0.971 (0.000) 0.002 (0.986)
1% increase -0.172 (0.338) -0.021 (0.850) 0.475 (0.005) 0.533 (0.000) 0.404 (0.007)
1% increase, Simultaneous change with reduced rate -0.017 (0.934) -0.061 (0.693) 0.342 (0.056) 0.656 (0.000) 0.222 (0.141)
1% Increase, standard rate only -1.398 (0.001) -0.152 (0.107) 0.975 (0.032) 0.000 (0.998) 1.204 (0.011)
All cases, Simultaneous change with reduced rate 0.016 (0.855) 0.207 (0.010) 0.501 (0.000) 1.289 (0.000) 0.340 (0.005)
All cases, standard rate only 0.364 (0.000) 0.252 (0.000) 0.395 (0.000) 0.221 (0.007) 0.072 (0.417)
Sonices (overallindex | oo 0 o Jooter W o e o e s e |

excluding goods) care holidays and holidays and accommodation
All cases 0.163 (0.000) 0.039 (0.330) 0.068 (0.126) 0.009 (0.886) 0.202 (0.003)
2% or more increase 0.257 (0.005) 0.187 (0.078) 0.331 (0.004) -0.139 (0.142) 0.677 (0.000)
2% increase 0.162 (0.000) 0.063 (0.199) 0.056 (0.295) 0.222 (0.116) 0.111 (0.068)
1% increase 0.382 (0.000) 0.071 (0.477) 0.061 (0.498) 0.038 (0.866) 0.632 (0.000)
1% increase, Simultaneous change with reduced rate 0.330 (0.017) 0.008 (0.952) -0.016 (0.889) 0.031 (0.909) 0.366 (0.039)
1% Increase, standard rate only 0.498 (0.008) 0.243 (0.218) 0.233 (0.179) 0.208 (0.693) 1.638 (0.000)
All cases, Simultaneous change with reduced rate 0.421 (0.000) 0.000 (0.000) 0.314 (0.002) 0.171 (0.134) 0.904 (0.000)
All cases, standard rate only 0.143 (0.000) 0.051 (0.226) 0.134 (0.001) -0.047 (0.679) 0.211 (0.000)

Communications Restaur?:ets‘,“;::fés and Package holidays Accommodation services
All cases 0.480 (0.000) 0.000 (0.994) 0.060 (0.521) -0.150 (0.080)
2% or more increase 0.361 (0.006) 0.218 (0.045) -0.273 (0.071) -0.029 (0.773)
2% increase 0.458 (0.000) -0.010 (0.860) -0.062 (0.708) 0.287 (0.132)
1% increase 0.492 (0.018) -0.021 (0.835) 1.736 (0.000) -1.309 (0.000)
1% increase, Simultaneous change with reduced rate 0.714 (0.004) -0.063 (0.621) 1.912 (0.000) -1.343 (0.000)
1% Increase, standard rate only -0.661 (0.020) -0.031 (0.876) 1.844 (0.025) -1.440 (0.033)
All cases, Simultaneous change with reduced rate 0.830 (0.000) 0.245 (0.011) 0.483 (0.006) -0.024 (0.861)
All cases, standard rate only 0.179 (0.072) 0.025 (0.575) -0.218 (0.128) -0.083 (0.586)

Note 1. The figure shows the estimation results regarding the impact of VAT changes on the same month of the
previous year of HICP.

Note 2. Figure in parentheses is the p-value.

Note 3. These anlysis use the following price indexes (HICP).

Overall index less food and etc: Overall index excluding energy, food, alcohol and tobacco Durables goods:
Non-energy industrial goods, durables only

Semi durables goods: Non-energy industrial goods, semi-durables

Non-durables goods: Non-energy industrial goods, non-durables

Precision equipment: Audio-visual, photographic and information processing equipment Vehicles: Purchase of
vehicles

Note 4. Author’s estimation based on Eurostat “HICP”, “Industrial Product index”, etc.

Table 11 shows the estimation results of the dummy variables. The impact on the price
can be confirmed for the entire HICP even before the VAT change. In addition, if the an-
nouncement of a VAT change is one to three months before, the effect on the price can be
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Table 10: (Estimation result) Impact of VAT change on prices (2)

Alltems Overallindex less o0 | pyrabe goods Semi durable goods |  Non-durable goods
High inflation (average) , All cases o6t 000 o422 ooo 0723 0ooo)| 0198 ooon)|  os25 (0000
High inflation (average) , 1% increase o768 (oo 0635 (0oon| 0029 (0s32)| 0430 (0oss)| 0449 (0.035)
High inflation (average) , 2% increase o0ss5 (oo 0302 (oo 1252 (0ooo)) 0173 (0oa2)|  0oso (0.169)
Low nflation (average) , All cases 0355 (000 o280  (0ooo)| 0431 (0ooo)) 0300  (0ooo)| 0398 (0.000)
Low nflation (average) , 1% increase 055 (0000 0276  (0ooo)| 0676  (0oo0)| 0083  (0s58) 016 (0.000)
Low inflation (average) , 2% increase 0326 (oo 0276  (0ooo)|  ost0  (0ooo)) o216 (0009)| 0256 (0.000)
High inflation (Before) , All cases 0483 (oo o311 oo 073t (0ooo)) o115 oosn| 0404 (0.000)
High inflation (Before) , 1% increase 03 02| 0206 ©oan| 0358 oan| 091 owo)|  o1s2  (0.203)
High inflation (Before) , 2% increase 0504 (00| 0286  (0oo)| 1225 (oooo)|  o1s2  (oazn| o072 (0274)
Low nflation (Before) , Allcases 03% (000 0331  (ooo)| 0381 (0ooo)| 0274 (0oon)| 0557 (0.000)
Low nflation (Before) , 1% increase o685 (0000  o42¢  (0ooo)|  os4r (0ooo)) 0137 (0365)|  osss  (0.000)
Low nflation (Before) , 2% increase 0215 (oo 0292 (0ooo)| 0490  (0ooo)) o260  (0oo2) 0300 (0.000)
N ] (S-S —— ool
High inflation (average) , All cases 0095 (023 o258 oon| o408 0ooo|  o0ser  oooo  oz2ss  (oo1n)
High inflation (average) , 1% increase 0599 (o79|  oo19 (093 0703 (oan|  ooee  (0s0s)|  0s6s  (0.050)
High inflation (average) , 2% increase 003 (759 0130 (o) 0744 (0ooo)| 1867 (0oon)| 0219 (0.036)
Low nflation (average) , All cases 037 (oo 0318 (oo  os13  (0ooo)) 0315 (0ooo) 0178 (0.040)
Low nflation (average) , 1% increase 048 (00| o101 ©z02] 1126 (oo 0731 (0ooo)| 0383 (0.003)
Low inflation (average) , 2% increase 0303 ©o1n|  03re  ©oon| 047t (0ooo))  osse  (0ooo)| 0318 (0061
High inflation (Before) , All cases 0020 (s o1,z ©os| os22  ©ooo)| 1033 oow|  oase  @oon)
High inflation (Before) , 1% increase 0998 (oon|  -00se  (071s)| 2800  (0ooo)|  -la6s  (0ooo)  ose6 (0301
High inflation (Before) , 2% increase 0057 (619 0250  (0oon|  os4s  (0ooo))  1ss0  (0ooo) o282 (0052)
Low nflation (Before) , All cases 0337 (oo o022z (ooo)| 0365 (0ooo))  os1r (0ooo)| 0126 (0.080)
Lowinflation (Before) , 1% increase 00:2 78| 0214 ©10m| 0007 (0ses)| 075 (0ooo)| 023 (007D
Low nflation (Before) , 2% increase 033 (009| 0281 (0ooo)| 0558 (0oo0)| 0487 (0o00)| 0438 (0.333)
Services (overall index [ Servees rebtedto eceaton | gepyices related to loted t0 packoge
g goudy | e e | el | s sy | ot senvices
High inflation (average) , All cases 0378 0000 o262 (0003|0357 (0ooo)|  oose (0420 0773 (0.000)
High inflation (average) , 1% increase 0935 (oo 033 (0i2s) o487 (0owo)) 0043 (0s2e) 0738 (0.035)
High inflation (average) , 2% increase o1s¢ (o0  oose  ate)|  o1zr )| ome  arn| o127 (029)
Low nflation (average) , All cases 0211 ©ooo| o015 (oo 0195 (0ooo)) 0206 (00s2)| 0260 (0.000)
Low inflation (average) , 1% increase o1 o) 0025 (0769 0049 (0522 0165 (0519 0636 (0.000)
Low nflation (average) , 2% increase 0237 (oo o212 (ooo)| o111 (002  osss  (0ooo) 0293 (0.000)
High inflation (Before) , All cases 0219 (oo  ooss  (03sn| o214 (0ose) 0009 (0es3)|  os2  (0.000)
High inflation (Before) , 1% increase 0125 (48| 0ess  oon| 0738 ooon| 0348 arn| 006l (0ssD)
High inflation (Before) , 2% increase 0150 (0036  00% (0513 0066 (0498) 0323 (00se) 0051 (0511
Low nflation (Before) , Allcases o028 (000 0201  (0ooo)| 0205  (0ooo)| o145 (021n)| 0554 (0.000)
Low nflation (Before) , 1% increase o038 o0  o0es  (0s70)|  ooss  (037n)| 0066 (0s0®)| 0825 (0.000)
Low nflation (Before) , 2% increase 0247 (oo  o1e1 oo  ouar  eoon|  oa1s  oozn|  osst (0.000)

Restaurants, cafés and

Communications Package holidays [ Accommodation services

the like
High inflation (average) , All cases 0.668 (0.000)) 0.293 (0.001)) 0.260 (0.184)) 0.080 (0.477)
High inflation (average) , 1% increase 1722 (0.000) 033 (0.078) 1602 (©0s0)| 0568 (0177)
High inflation (average) , 2% increase 0671 (0.000)) 0.188 (0.032)] -0.130 (0.653)] 0323 (0.081)
Low inflation (average) , All cases 0.107 (0.356)) 0.081 (0.038)] 0.017 (0.885)] 0.077 (0.659)
Low inflation (average) , 1% increase -0.253 (0.238)) -0.090 (0.348)] 1.932 (0.000)| -1599 (0.000)
Low inflation (average) , 2% increase 0.232 (0.031)) -0.025 (0.674), 0.197 (0.156)| 0.792 (0.005)
High inflation (Before) , All cases 0693 (0.000)) 0.149 (0.152)] -0.097 (0.576)| 0.010 (0.936)
High inflation (Before) , 1% increase 1.586 (0.000)) 1.120 (0.000)| 0.746 (0.430)] 0.037 (0.938)
High inflation (Before) , 2% increase 0.687 (0.000)] 0.074 (0.434)) -0.057 0.770)] 0.450 (0.022)
Low inflation (Before) , All cases 0.059 (0.551), 0.091 (0.019)] 0.232 (0.122) 0.041 (0.798)
Low inflation (Before) , 1% increase 0.164 (0.476)) 0.052 (0.615)| 1.764 (0.000)] -1.645 (0.000)
Low inflation (Before) , 2% increase 0.277 (0.013)) 0.063 (0.254)] 0.262 (0.245)| 0575 (0.032)

Note 1. The figure shows the estimation results regarding the impact of VAT changes on the same month of the
previous year of HICP.

Note 2. Figure in parentheses is the p-value.

Note 3. Inflation levels are categorized into past average inflation from 2000 to 2010 and average inflation in the
24 months immediately before the VAT change.

Note 4. Euro countries are classified for the average inflation rate on 2.5%, and for inflation rate on 2.0% before
the VAT change.

Note 5. These anlysis use the following price indexes (HICP).

Overall index less food and etc: Overall index excluding energy, food, alcohol and tobacco Durables good:
Non-energy industrial goods, durables only

Semi durables goods: Non-energy industrial goods, semi-durables

Non-durables goods: Non-energy industrial goods, non-durables

Precision equipment: Audio-visual, photographic and information processing equipment Vehicles: Purchase of
vehicles

Note 6. Author’s estimation based on Eurostat “HICP”, “Industrial Product index”, etc.
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Table 11: (Estimation result) Announcement effect on prices of VAT change (1)

Allems Over

0181 (035 (@198 @41 (0579 ween| (0295  (0831) (a7 @316 (0218 0230 (039 (0490

000 o001 ooor  ooog 0006 000r 0002 000i 0002 000 ooo2| ool ooss o2 0000 om0z 0004 0002 -oon

cases,standard rate only

0754 (096 (0988 (0so1  (0s1e)  (0s19) (o760 (ssn| 0263 ©473 (074 (0as)  (0716)  (0s16)  ©ssy 0870 (058m (073 (0sss)  (0sss)  (0534) (0603 (0926)

Note 1. The figure shows the result for the dummy variable in which each month before the change is set to “1”
in order to measure the announcement effect of the VAT change.

Note 2. Figure in parentheses is the p-value.

Note 3. These anlysis use the following price indexes (HICP).

Overall index less food and etc: Overall index excluding energy, food, alcohol and tobacco Durables goods:
Non-energy industrial goods, durables only

Semi durables goods: Non-energy industrial goods, semi-durables

Non-durables goods: Non-energy industrial goods, non-durables

Precision equipment: Audio-visual, photographic and information processing equipment Vehicles: Purchase of
vehicles

Note 4. Author’s estimation based on Eurostat “HICP”, “Industrial Product index”, etc.

confirmed after the announcement. It shows that the announcement of VAT change by the
authorities is affecting the price. In particular, if the reduced tax rate is implemented at the
same time, the effect on the price can be confirmed more clearly.

In the case of a tax rate increase of 2%, the effect on the price before the tax rate change
can be confirmed, but in the case of a 1% increase, the effect in advance cannot be con-
firmed significantly.

By type of consumer goods, food is not significant. Since most food products are subject
to the reduced tax rate, price increases before the change cannot be confirmed, as in previ-
ous studies. Similar to previous studies, durable consumer goods can more clearly confirm
their impact on prices before VAT changes compared to semi-durable and non-durable
goods.

In terms of the impact of inflation, high-inflation countries generally have an impact on
price trends even before the VAT change. Furthermore, in goods and services, goods have a
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Table 12: (Estimation result) Announcement effect on prices of VAT change (2)
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Note 1. The figure shows the result for the dummy variable in which each month before the change is set to “1”
in order to measure the announcement effect of the VAT change.

Note 2. Figure in parentheses is the p-value.

Note 3. Inflation levels are categorized into past average inflation from 2000 to 2010 and average inflation in the
24 months immediately before the VAT change.

Note 4. Euro countries are classified for the average inflation rate on 2.5%, and for inflation rate on 2.0% before
the VAT change.

Note 5. These anlysis use the following price indexes (HICP).

Overall index less food and etc: Overall index excluding energy, food, alcohol and tobacco Durables goods:
Non-energy industrial goods, durables only

Semi durables goods: Non-energy industrial goods, semi-durables

Non-durables goods: Non-energy industrial goods, non-durables

Note 6. Author’s estimation based on Eurostat “HICP”, “Industrial Product index”, etc.

greater effect on prices in advance. This is an expected result according to the characteristics
of services that are produced when supply and demand match (Table 12).

IV-2-4. Weighted average effect of multiple VAT rates

In Europe, many countries have adopted multiple reduced VAT rates, and for food,
clothing and footwear, different tax rates are applied even within the same classification.

For this reason, it is considered that the effect of a VAT change differs between the stan-
dard tax rate, which is nominal for consumers, and the actual tax rate. Therefore, for con-
sumers, the effect of standard VAT rates may be substantially reduced by the existence of
multiple tax rates. Table 13 shows the actual VAT rate (weighted average VAT rate) and the
ratio of the standard tax rate to all items based on VAT rate for each item.

The actual tax rate is an approximation®, but it is about 5% lower than the nominal stan-
dard tax rate in almost every country. In particular, Ireland, which changes its VAT almost
every year, has a relatively high standard tax rate of 23.0%, but the actual tax rate has

¥ For items with a reduced VAT rate, the item classification between the price index and the item classification in VAT do not
always match. Here, we calculate using the standard VAT rate if we cannot divide into each VAT rate for each item.
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Table 13: Actual VAT changes (weighted average effect)

Actual rate
Standard rate Reduced rate (%) Super-reduecd T Weight of the
(%) rate (%) standard rate
standard tax rate
Belguim 21.00 6/12 14.94 -6.06 60.23
Germany 19.00 7 15.34 -3.66 71.57
Estnia 20.00 9 18.48 -1.52 89.64
Ireland 23.00 9/13.5 4.8 15.22 -7.78 48.09
Spain 21.00 10 4 15.43 -5.57 53.75
France 20.00 5.5/10 2.1 14.25 -5.75 60.55
Italy 22.00 5/10 4 14.57 -7.43 52.19
Cyprus 19.00 5/9 14.01 -4.99 61.00
Latvia 21.00 5/12 17.70 -3.30 80.29
Lithuania 21.00 5/9 18.58 -2.42 85.69
Luxembourg 17.00 8 3 12.34 -4.66 65.22
Malta 18.00 5/7 11.93 -6.07 61.52
Netherlands 21.00 9 16.30 -4.70 64.48
Autsria 20.00 10/13 15.88 -4.12 59.97
Portugal 23.00 6/13 16.44 -6.56 63.49
Slovenia 22.00 9.5 16.41 -5.59 58.48
Slovakia 20.00 10 16.53 -3.47 70.86
Finland 24.00 10/14 18.76 -5.24 62.58
UK 20.00 5 14.59 -5.41 71.46
Average 20.63 15.67 -4.96 65.32

Note 1. Figures are calculated using standard tax rate and reduced tax rate are as of January 2020.

Note 2. The actual tax rate is the weighted average of the tax rates for each item. However, it is an approximate
value because the reduced tax rates for all items are not reflected.

Note 3. The weight of the standard rate shows the ratio against a aitems.

Source. European Commission (2020) “VAT rates applied in the Member States of the European Union”,

dropped by nearly 8%.

In addition, the ratio of items subject to the standard tax rate to the total price index is
65% on average. If the standard tax rate of 1% is changed, the effect on prices will be even
smaller if the price pass-through situation is as analyzed so far. Especially in Italy and
Spain, the effect of changing standard VAT rate is significantly reduced.

In the United Kingdom, VAT was raised by 2.5% respectively on January 1, 2010 and
January 4, 2011. The reduced tax rate has not changed. The CPI increased by 1.1% in 2010
and 1.16% in 2011°, which is much smaller than the tax rate change. When we calculate me-
chanically based on the VAT rate applied to each item, the overall CPI will show by about

° We analyze using the difference from the average rate of change (compared to the same month of the previous year) for each
12 months before and after the tax rate change. According to a survey by the Office for National Statistics (ONS (2011)), the
effects of VAT hike by 2.5% in 2010 and 2011 are estimated to be 0.40% and 0.76%, respectively.
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1.46%. In this way, a 2.5% VAT increase is expected to result in a price increase close to
2%. However, in reality, price increases are suppressed by the reduced tax rate and the zero
VAT rate. In addition, the effect on prices is smaller than the range of change in the tax rate
due to the difference in the price pass-through rate for goods and services for each.

IV-3.  Impact on consumption (retail sales)

IV-3-1. Effect of VAT increase

We examine the impact of VAT changes on retail sales using Equation (3) based on the

Keynesian-type consumption function.

log (Consumption,,,) = B,log (income,,) + P;A (VAT — Price),.,+ Ak, +yX,, + €., (3)
Consumption are the real retail sales (seasonally adjusted index), we use the production in-
dex as a proxy variable of, Income VAT-Price means the difference between VAT rate and
HICP change rate. i denotes the item, ¢ is the country, # is the period, Ac is the fixed price ef-
fect factor, X is the unemployment rate as a factor for other consumption.

Table 14 shows the influence in whole period to the amount of retail sale according to
the same month in the previous year of VAT. We confirm —1.09% of consumption aggrava-
tion in the whole amount of retail sale. Particularly, in the case of VAT 2% increase, we find
that the consumption decreases equal to a tax rate change as —2.1%. Especially in the case
of consumption of overall index less food etc., we find that in the case of a 2% increase, the
consumption has decreased significantly to —4.01%. However, the purchase of precision
equipment has had a small impact. This is because these prices were declining before the

Table 14: (Estimation result) Impact of retail sales on VAT change

Overallindex less food and
All ltems food Clothing and footwear

etc
All cases -1.099 (0.000) -0.356 (0.000) -2.180 (0.000) -0.681 (0.000)
2% increase -2.103 (0.000) -0.194 (0.072) -4.016 (0.000) -0.684 (0.012)
1% increase 0.048 (0.801) 0.110 (0.254) -1.589 (0.000) 0.115 (0.683)
All cases, Simultaneous change with reduced rate -1.601 (0.000) -0.504 (0.000) -2.916 (0.000) -0.821 (0.002)
All cases, standard rate only -0.788 (0.000) -0.147 (0.096) -1.692 (0.000) 0.450 (0.058)

Medical products, appliances - X Restaurants, cafés and the X X
Precision equipment Accommodation services

and equipment like
All cases 0.018 (0.000) -0.002 (0.000) -1.576 (0.000) -0.793 (0.000)
2% increase 0.013 (0.000) -0.006 (0.000) 0.321 (0.726) -0.478 (0.360)
1% increase 0.025 (0.000) -0.001 (0.053) -1.281 (0.000) -1.313 (0.000)
All cases, Simultaneous change with reduced rate 0.025 (0.000) -0.002 (0.000) -1.551 (0.000) -1.400 (0.000)
All cases, standard rate only 0.013 (0.000) -0.005 (0.000) 1.253 (0.017) -0.511 (0.278)

Note 1. The figure shows the estimation results regarding the impact of VAT changes on the same month of the
previous year of HICP.

Note 2. Figure in parentheses is the p-value.

Note 3. These anlysis use the following price indexes (HICP).

Overall index less food and etc: Overall index excluding energy, food, alcohol and tobacco Precision equipment:
Audio-visual, photographic and information processing equipment

Note 4. Author’s estimation based on Eurostat “HICP”, “Industrial Product index”, etc.
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VAT change, and as a result, the final decline in consumption was smaller than that of other
goods. In addition, the consumption suppression effect can be confirmed in the consumption
of services such as restaurants and hotels. Regarding the method of changing the tax rate,
the negative effect is greater when the reduced rate and standard tax rate are changed at the
same time.

In this way, we find that the negative “income effect” of raising VAT can be confirmed.

IV-3-2.  Announcement effect on VAT change

The effect of a VAT change announcement is estimated for the 40 cases for which infor-
mation on VAT change was confirmed. We use Equation (4) in addition to the dummy vari-
able related to the announcement of VAT change based on Equation (3).

log (Consumption,,,) = B,log (income,,)
+ Byannouncement (dummy) , + A, +yX,, + €, 4)
i denotes the item, c is the country, # is the period, Ac is the fixed price effect factor, X is the
unemployment rate as a factor for other consumption. In this estimation, HICP is the data
for rate of change from the same month of the previous year, and Dummy are dummy vari-
able sets on 1 on the date of announcement of a VAT change.

The estimation results are shown in Table 15. The announcement of a VAT change stim-
ulates consumption when the VAT rate is raised, while the effect of suppressing consumption
can be confirmed when the tax rate is decreased. If the announcement date is the latest
(within one to three months) of the tax rate change, a positive effect can be confirmed for all
retail sales, overall index less food etc. (overall index excluding energy, food, alcohol and
tobacco), and health / health-related consumption. In case of changing only the standard rate
without changing the reduced tax rate, the announcement effect can be better confirmed.
Therefore, it is possible that there is room for a last-minute substitution effect in Europe as
well as in Japan. However, since service consumption is related to restaurants and hotels,
the impact cannot be confirmed.

On the other hand, regarding VAT reduction, if the announcement date is the latest (with-
in one to three months) of the VAT change, a negative effect can be confirmed on all retail
sales, foodstuffs, food-related consumption, and clothing-related consumption.

In other words, we can confirm the behavior of refraining from consumption before VAT
is reduced.

V. VAT change and economic environment

We examine whether VAT change is implemented in relation to the economy. In particu-
lar, we check whether VAT changes are implemented regardless of economic activity.

V-1. Economic conditions and tax rate changes

Fuest et al. (2018) examine whether the changes in the German local corporate tax rate
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Table 15: (Estimation result) Announcement effect of VAT change on retail sales

All Items food Overall index less food and etc Clothing and footwear

Announcement, all cases 0.026 (0.282) 0.006 (0.736) 0.040 (0.205) -0.020 (0.568)
Announcement, 1-3 months ago 0.051 (0.081) 0.012 (0.682) 0.085 (0.016) 0.082 (0.157)
Announcement, 1-3 months ago,

0.046 (0.307) 0.031 (0.444) 0.068 (0.211) 0.080 (0.388)
Simultaneous change with reduced rate
Announcement, 1-3 months ago, Standard

0.056 (0.110) 0.001 (0.972) 0.098 (0.023) 0.085 (0.214)
rate only
Reduction announce, all cases -0.053 (0.255) -0.066 (0.154) -0.044 (0.428) -0.109 (0.242)
Reduction announce, 1-3 months ago -0.110 (0.034) -0.104 (0.057) -0.130 (0.031) -0.244 (0.020)

Medical products, appliances . X ) i X X
Precision equipment Restaurants, cafés and the like Accommodation services
and equipment

Announcement, all cases 0.024 (0.185) -0.006 (0.860) -0.016 (0.605) -0.043 (0.578)
Announcement, 1-3 months ago 0.063 (0.043) 0.026 (0.585) 0.024 (0.673) -0.056 (0.715)
Announcement, 1-3 months ago, Simultanp 0.036 (0.484) 0.053 (0.439) 0.056 (0.408) 0.099 (0.542)
Announcement, 1-3 months ago, Standard 0.087 (0.017) 0.025 (0.673) -0.013 (0.877) -0.159 (0.508)
Reduction announce, all cases 0.064 (0.169) -0.103 (0.172) -0.060 (0.322) -0.024 (0.819)
Reduction announce, 1-3 months ago -0.038 (0.373) -0.197 (0.030) -0.103 (0.146) -0.034 (0.782)

Note 1. The figure shows the result for the dummy variable in which each month before the change is set to “1”
in order to measure the announcement effect of the VAT change.

Note 2. Figure in parentheses is the p-value.

Note 3. These anlysis use the following price indexes (HICP).

Overall index less food and etc: Overall index excluding energy, food, alcohol and tobacco Precision equipment:
Audio-visual, photographic and information processing equipment

Note 4. Author’s estimation based on Eurostat “HICP”, “Retail sales index”, etc.

from 1993 to 2012 are affected by the shock of the business cycle using GDP and the unem-
ployment rate. They estimate the effect of economic variables at the time of VAT change and
point out that the tax rate change is implemented without being affected by the business cy-
cle.

Benzarti et al. (2017) analyzes whether VAT changes from 1996 to 2005 are affected by
the economic environment, using the same model as Faouzi et al. (2018) for VAT changes.
The estimation period is separate for all samples, VAT-hike and VAT-reduction periods. Like
Fuest et al. (2018), they point out that business cycles do not affect VAT rate changes,
whether VAT are raised or lowered.

V-2.  Economic environment at the time of VAT change
Following Benzarti et al. (2017), we estimate the relation between the change of VAT

change and economic condition by Equation (5) using same classification of VAT change as
before.
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Reformi, = 3122, A10g(IP) + 3= 24 nA10g(URy) + A+ deig (5)

i denotes the item, c is the country, # is the period, Ac is the fixed price effect factor, X is the
unemployment rate as a factor for other consumption. In this estimation, Reform is VAT
change for item i, IP is industrial index, UR is unemployment rate.

Table 16 shows the estimation results. Regarding VAT increase, even if the economy de-
teriorates five months beforehand, VAT increase has been implemented, and there are situa-
tions where it is not affected by the business cycle. As mentioned above, the impact of VAT
changes on the economy is small, and it is possible to change VAT independently of eco-
nomic fluctuations

However, when VAT rate was reduced, the unemployment rate showed that the economy
had deteriorated. Three or four months before, it indicates that VAT needs to be reduced.
This coincides with the actual announcement of VAT reduction and indicates that VAT re-
duction has been implemented immediately in response to the economic downturn.

VI. Background of price changes being small due to VAT changes

Similar to the previous study, in Europe, a price increase of 3.6 to 76.8% can be con-
firmed by raising VAT rate by 1%. Not all VAT changes are passed on to retail prices. In par-
ticular, in terms of tax rate change range, the price pass-through rate is larger at 1% than at
2%, and in the case of a 2% increase, it can be judged that there is no significant difference
between the 1% increase and the price change.

Furthermore, due to reduced VAT rate, the actual VAT rate is about 5% lower than the
standard tax rate in almost every country. In addition, the ratio of items subject to the stan-
dard tax rate to the total price index is 65% on average, and we find that the change in the
standard rate of 1% is small.

In this way, the impact of VAT changes on prices in Europe is as follows: (1) The effect
of changes in standard VAT is mitigated by the reduced tax rate, and (2) not all VAT changes
are passed on to prices. In other words, as a result, consumers are less likely to be affected
by tax rate changes.

In addition, in the following four cases, the influence on the price before VAT change
becomes stronger; (1) high inflation areas, (2) VAT increase of 2%, (3) reduced VAT at the
same time, and (4) durable consumer goods can be confirmed more clearly.

However, the prices of durable consumer goods before the change in VAT have fallen
year-on-year, and the rate of decline is shrinking.

Therefore, it is not only the price change due to the expansion of demand of the item as
pointed out by the previous research, but also the environment where it is easy to raise the
price (high inflation area), and the items subject to the standard tax rate and others are af-
fected in advance. It may be because the price difference with the items in the above is diffi-
cult to widen (when the reduced tax rate is simultaneous).

Furthermore, it can be confirmed that the impact of VAT increase in Europe has offset a
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Table 16: (Estimation result) Relation between VAT change and economic environment

-1 -2 -3 -4
1P| -0.036 0.094 0.014 0.523 0.017 0.449 0.024 0.318
All cases
up 0.001 0.952 0.013 0.268 0.014 0.222 0.016 0.194
1P| 0.008 0.825 0.034 0.335 0.008 0.825 -0.012 0.747
1% reduction
up 0.029 0.264 0.037 0.162 0.053 0.051 0.049 0.085
1P| 0.007 0.909 0.053 0.414 0.002 0.972 -0.034 0.625
2% reduction
up 0.062 0.228 0.074 0.165 0.115 0.035 0.108 0.054
1P| -0.024 0.502 -0.012 0.745 -0.002 0.949 0.024 0.539
2% or more increase
up 0.002 0.914 0.003 0.829 0.006 0.675 0.013 0.418
1P| -0.016 0.668 -0.011 0.778 -0.007 0.867 0.005 0.905
2% increase
up 0.005 0.742 0.005 0.721 0.007 0.656 0.010 0.555
1P| -0.062 0.096 0.029 0.451 0.038 0.344 0.050 0.219
1% increase
up -0.009 0.743 0.020 0.451 0.015 0.583 0.024 0.403
1% increase, Simultaneous IIP! -0.019 0.723 0.038 0.479 0.031 0.568 0.049 0.390
change with reduced rate up 0.059 0.107 0.082 0.029 0.059 0.123 0.062 0.115
1P| 0.000 0.999 -0.039 0.448 -0.010 0.862 0.006 0.913
1% Increase, standard rate only
up -0.024 0.445 -0.036 0.256 -0.021 0.527 -0.011 0.753
Allincrease cases, Simultaneous 1P -0.018 0.661 0.010 0.806 0.032 0.450 0.054 0.211
change with reduced rate up 0.015 0.436 0.020 0.309 0.017 0.393 0.019 0.363
All increase cases, standard rate 1P| -0.062 0.055 0.007 0.835 0.005 0.888 0.022 0.542
only upP -0.017 0.278 -0.001 0.961 0.004 0.796 0.014 0.407
-5 -6 -7
1P| -0.102 0.000 -0.034 0.169 -0.008 0.738
All cases
up -0.012 0.341 -0.001 0.910 -0.007 0.597
1P| -0.037 0.343 0.013 0.745 0.018 0.654
1% reduction
up 0.039 0.181 0.049 0.111 0.050 0.122
1P| -0.080 0.265 0.010 0.889 0.020 0.796
2% reduction
up 0.092 0.114 0.100 0.096 0.098 0.114
1P| -0.141 0.000 -0.074 0.074 -0.046 0.275
2% or more increase
up -0.022 0.183 -0.013 0.450 -0.017 0.324
11P] -0.098 0.018 -0.063 0.144 -0.036 0.419
2% increase
up -0.013 0.446 -0.008 0.646 -0.009 0.617
11P] -0.099 0.018 -0.031 0.473 0.005 0.901
1% increase
up -0.006 0.841 0.007 0.808 -0.006 0.841
1% increase, Simultaneous 1P -0.121 0.037 -0.084 0.160 0.040 0.513
change with reduced rate upP 0.031 0.433 0.025 0.544 0.005 0.910
11P] 0.007 0.909 -0.059 0.316 -0.112 0.059
1% Increase, standard rate only
up -0.005 0.898 -0.024 0.501 -0.045 0.222
Allincrease cases, Simultaneous 1P -0.183 0.000 -0.081 0.075 -0.015 0.739
change with reduced rate upP -0.033 0.123 -0.019 0.377 -0.023 0.314
All increase cases, standard rate 1P -0.065 0.076 -0.028 0.453 -0.024 0.525
only up -0.002 0.928 0.005 0.767 -0.002 0.907

Note 1. The figure shows the estimation results regarding the impact of VAT changes on Industrial product index
(IIP) and unemployment rate.

Note 2. Figure in parentheses is the p-value.

Note 3. Author’s estimation based on Eurostat “HICP”, “Industrial Product index”, etc.
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large part of the price increase due to the standard rate increase due to the existence of mul-
tiple tax rates, and there may be a price increase before a VAT change. In addition, it is pos-
sible that the impact on prices and consumption is suppressed.

VII. Conclusion

In Europe, price changes due to VAT changes are small, and the impact on the economy
is fairly limited. However, it is an issue to be considered that not all VAT changes are passed
on to the selling price.

For VAT, the selling price is the total price including tax. At retail stores, the selling
price is set by 100% pass-through on all the tax rate changes. Figure 3 is a receipt for a gro-
cery retail store (supermarket) in the United Kingdom. Figure 4 shows the receipt of a Bel-
gian grocery store (supermarket). In the case of the United Kingdom, some food products
are subject to standard tax rate items (indicated by a tax portion on the right side of the item
amount on the receipt), but most are zero tax rates. There are four types of tax rates for food
in Belgium: tax-exemption items, two types of reduced tax rates and a standard tax rate. In
both cases, the taxable portion should be clearly displayed on the receipt'.

However, the price change after VAT change is smaller than the amount equivalent to
the tax rate change. This indicates that the retail store may be partially responsible for the
tax rate change, or that the quantity and quality of consumer goods and services may have
changed.

It has been pointed out that in the United Kingdom, shrinkflation may have occurred in
which the prices of retail products remain unchanged in size and capacity. ONS (2017) ana-
lyzes the impact of VAT changes on prices from the consumer price index since 2012 and
shows the possibility of shrinkflation. In addition, ONS (2019) points out that in 2016, 361
products out of 37,400 samples of food and drink were confirmed to be reduced in size, and
the prices of the products were not changed in many cases from before the size change.

According to the author’s interview survey with small and medium-sized stores in the
United Kingdom (September 2019), it was pointed out that the size and capacity were re-
duced when the VAT rate was raised in 2010 and 2011. For consumers, the selling price is
more important than the size and capacity when they decide to expenditure. Therefore, even
if the VAT rate is raised, if the selling price is the same level, consumers are less likely to be
aware of VAT changes.

A more detailed analysis is needed to determine that price changes through VAT changes
are smaller than VAT changes. This point will be an issue for the future.

' The taxable portion is not displayed on the receipts of many retail stores. According to the author’s survey (September-Oc-
tober 2019), in the case of major British supermarkets, it is not displayed in TESCO, Sainsbury’s and ASDA. Morrisons shown
in Figure 3 is also not displayed at this time. In addition, information on VAT is not displayed even in the price display at the
store.
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Figure 3: Retail store receipts in UK

2 Aug 2007 20 Sept 2019
With a tax portion display Without a tax portion display
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Figure 4: Retail store receipts in Belgium

11 Oct 2019 11 Oct 2019
With a tax portion display Without a tax portion display
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