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NON-TECHNICAL SUMMARY

What is the best way to describe the system of personal taxation? The
redistributive and revenue-raising potential of the tax system can be measured
by the average tax rates on individuals, making some assumptions about tax
incidence, while the efficiency or disincentive effects are best measured by
marginal tax rates. The problem is that individuals are subject to a wide range
of taxes on incomes, goods, and savings, some of which depend on their
status and income, and some of which are paid on their behalf by employers.
With careful tax modelling and the information from a household budget
survey, this variety of impacts can be adequately studied, but at the risk of
producing too much information. Understanding how this complex set of
instruments affects the wide variety of households in an economy requires the
careful choice of a suitable method of data compression and representation.

This paper develops a variety of numerical, analytical and graphical
techniques directed to this end, and applies them to the study of the transition
of Hungary from its former Soviet-style tax system to that appropriate for a
market economy, from the first tax reform in 1987 to the 1996 system. The
main structural change in the Hungarian tax system came on 1 January 1988
with the introduction of the personal income tax (PIT) and value-added taxes
(VAT), the latter replacing the old system of turnover taxes. Social Security
payments (for pensions and health care) and unemployment insurance were
now partly to be paid out of (and withheld from) wages paid to workers, but
mostly paid on wages by employers. Wages paid by enterprises were grossed
up and PIT was withheld at source, leaving the same after-tax wage as before,
though incomes earned elsewhere were now subject to the marginal PIT rate.
In 1989 the enterprise profits tax was reformed and since then the tax rates,
tax brackets and allowances or credits for PIT have been revised almost every
year, while subsidies and rates of VAT have taken some time to reach a
moderately stable state.

Using the Hungarian household budget survey we estimate the average
indirect taxes and subsidies paid by quintiles of the active and inactive
population for each year from 1987 to 1996 as a percentage of expenditure,
correcting for savings which are taxed when consumed at a later date. We find
that the original indirect tax system fell considerably more heavily on active
households, and was therefore quite progressive, although it became more
uniform and burdensome over time. We develop a more sophisticated
measure of the redistributive impact of the indirect tax system using individual



expenditure data and the approach of marginal tax reform analysis, and show
that the indirect tax reforms were indeed regressive.

Indirect taxes are a small part of the total tax burden, and we compute the total
tax burden (direct. and indirect taxes, social security and unemployment
insurance — SS & Ul payments) as a percentage of gross labour cost (the
gross wage paid by employers plus the additional SS & Ul paid by the
employers). We do this for income deciles of the whole population (to contrast
with comparable UK data) and by deciles of non-durable consumption for the
active population (our preferred measure) for 1991. The average tax burden
varies from just under 40% to nearly 60% of gross labour cost over the deciles
in 1991.

We also compute marginal direct taxes from the tax code and income data,
and, by estimating consumption functions, compute the marginal indirect tax
rates for the 20th and 80th percentiles and the median working family with two
children, again for each year, as well as the average tax rates for these three
family types. We find that for the median family the average rate rises from just
over 40% to nearly 60% (of gross labour cost) between 1988 and 1996, while
the marginal rate rises from 60% to 70%. Over this period marginal rates for
the different quintiles converge and the tax burden on the 20th percentile rises
sharply. The tax system is therefore approaching a simple linear system with a
constant marginal rate, similar to those used to compute the optimal tax rate.

The main cause of the high marginal (and average) tax rates is the large share
of social security payments. The proposed shift to a three-tier pension system
(a minimum guaranteed pension, a defined contribution system, and a
voluntary additional element) should reduce the disincentive effects of the
present tax system significantly.

The paper therefore presents, in a visually striking way, the tax transition of
one of the more heavily taxed transitional economies of Central Europe, and
invites other authors to prepare similar descriptions of other economies for
comparison.



Hungarian Tax Burden

I. Introduction

What s the best way to describe the systemn of personal taxation? The redistributive and
revenue raising potential of the tax system can be measured by the average tax rates on
individuals, making some assumptions about tax incidence, while the efficiency or
disincentive effects are best measured by marginal tax rates, which measure the fraction
of additional income generated that is transferred to the budget and not returned to the
same individual. Under strong assumptions, the optimal tax system will have constant
marginal tax rates, and uniform lump-sum transfers (which may depend on demographic
status), except perhaps for income taxes. The advantages of non-constant marginal
income tax rates should not be exaggerated (Atkinson and Stiglitz, 1980, Newbery, 1997),
and the most effective mechanism forredistribution is through transfers rather than taxes.

In Hungary, as in most countries, taxable income is computed from gross income
by deducting various allowances, so even with a constant marginal tax rate, the average
tax rate increases with income, and the tax system is therefore progressive. This
progressivity in the tax system greatly understates the redistributive effect of the tax and
transfer system as a whole, as much of the tax revenue is returned as pensions, subsidies,
various cash benefits, and services in kind (education and health being the most
important). Nevertheless, there is a useful distinction to be made between automatic
transfers which are a function of the same variables (current income and expenditure) as
tax payments, and conditional transfers that depend on status (whether retired, n
cducation, pregnant, ill or unemployed). Automatic transfers such as subsidies are like
tax allowances and tax credits, and best seen as part of the tax side of the budget.

This suggests that a personal tax system is best described by looking at average
and marginal tax rates across the income distribution, taking account of tax credits,
allowances and subsidies. That willidentify the burden of taxation, its progressivity, and
its disincentive effects. Itis also a useful test of the extent to which the possibly complex
tax system can be replaced by a simpler equivalent set of taxes, perhaps closer in form to
the simple optimal tax system described. It is useful to think of the simplest tax system
cquivalent to the actual and more complex reality, in which the only tax is an income tax
paid by the employee, who then can purchase untaxed goods. In practice, employers pay
employment taxes (social security and unemployment insurance) as a proportion of the
gross wage, and with-hold employees’ social security contributions and income tax,
paying a net wage which is spent on taxed (and subsidised) goods. It should not make
any difference who pays the employment taxes, as employers are concerned with the
gross labour cost and employees are concerned with the purchasing power of their net
Income, so it is the total size of the tax wedge between the two that is important. In what
follows we shall therefore express taxes as a percentage of gross labour cost, and this will
be equivalent to the simple tax system described.

There 1s one final complication to resolve before reducing the set of taxes to an
cquivalent income tax, and that relates to the problem of describing taxes and transfers
over a lifetime in a static snapshot. Indirect taxes are paid as a function of consumption
expenditure, not income, and typically appear regressive, as the savings rate rises with
income, but savings are merely deferred consumption, and when spent, will normally
atractindirect taxes. If indirect taxes were stable, then the equivalent income tax rate is
the ratio of expenditure taxes to expenditure, provided that the equivalent income tax is
interpreted as on earned income, not savings. Thatis, the consumer would make the same
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intertemporal decisions and enjoy the same level of real consumption in each period, if
all indirect taxes were replaced by equivalent (proportional) income taxes.' If indirect
taxes rates increase over time, then current indirect taxes as a proportion of expenditure
will then understate the true burden. The solution adopted here and discussed below is
to assume that savings are taxed at the future, stabilised (post-1994) indirect tax rates.
There is no simple way to capture the burden of interest income tax, which has been
ignored, thereby somewhat understating the effective tax rate on individuals.

2. The evolution of the Hungarian tax system

The main structural change in the Hungarian tax system came on January 1st, 1988 with
the introduction of the personal income tax (PIT) and value added taxes (VAT), the lauer
replacing the old system of turnover taxes. Social Security payments (for pensions,
health, and later for unemployment insurance) were now partly to be paid out of (and
withheld from) wages paid to workers, but mostly paid on wages by employers. Wages
paid by enterprises were grossed up and PIT was withheld at source, leaving the same
after-tax wage as before, though incomes earned elsewhere were now subject to the
marginal PIT rate. In 1989 the enterprise profits tax (EPT) was reformed and since then
the tax rates, tax brackets and allowances or credits for PIT have been revised almost
every year, while subsidies and rates of VAT have taken some time to reach a moderately
stable state.

Table 1 gives the income tax rates payable on a single person’s taxable income
(gross income less allowances) at nominal prices - married couples are taxed as single
persons, with the child allowance taken by the higher marginal tax payer. The bottom
section of the table gives the allowances for employees and children, and the tax credits
that replaced them. In 1994 employees were allowed to deduct their social security and
unemployment insurance (together making 11.5% of gross wages) from gross income to
give taxable income, but all credits and allowances were abolished in 1995 and handled
by the zero tax band. The final two lines gives the consumer price index and the nominal
average gross wage, giving a scale to the tax brackets. The gross annual wage of the 20th
percentile of full-time earners” in the 1991 household budget survey was 135,000 ft.,
(=£1023 at the 1991 average exchange rate of 132 ft./£, and 58% of the average of
234,000 ft - the median was 197,000 ft.) and this group has certainly been affected by the
lowering of tax thresholds as will be shown later.

Table 2 is derived from Table 1 and gives the marginal PIT rates (and, by
calculation, would also enable one to compute average PIT payments) on the real wages
of a worker with no children (and no other sources of income), whose real gross wage is
the given percentage of the 1991 average real gross wage shown in the left and right hand
margins of the table. The table is inverted compared to Table 1, with the highest incomes

' Consuming the same real basket of goods each period as before would satisfy the same intertemporal
cquilibrium conditions for reallocating consumption as before, and the present value of the consu mption
pattern would bear the same relation to the present value of net income. If T is the ratio of indirect tax
to the tax-inclusive consumer expenditure, this is equivalent to an income tax on £ross income at rate T.

? excluding those receiving more than 6% of their income in sickpay and whose annual salaries fell
below 91% of the minimum wage, as these are not in full-time employment

Hungary\TaxBurd 2 18 December 1996



Table 1 Rates of Personal Income Tax 1988-96 on nominal income

Taxable income | 1988 | 1989 1 1990 [ 1991 | 1992 | 1993 1994 | 1995 1996 [1996 [taxable income
(000 Fi/year) wage [other JIUI9Y96 ranges)

0- 0 0 0 0 0 0 0 0 2 20 0-

48- 20

55- 17 15 12

70- 25 23

90- 30 30 18

100)- 29 25 25

110- 20 20

120- 35 30

150- 39 35 32 25 28 25 150-

180- 44 16 185-
200- 35| 35| T

220)- 35 35 35 220-

240)- 48 4?2 ‘ 32 250-

300- 40 40

300)- 52 49

380)- 40 40 35 40 390)-

500- 50 50 40 40

550- 44 44 44 44 S50

60()- 56 56

8O0- 60
| 900- 48 48 900)-
Allow. empees 12 12 12 | credit Q jcredit |.115Y 0 0 01 Allow. empees
Allow. 1-2 /ch 0 0 0 12 15.6 |credit | credit 0 0 O Allow. 1-2 /ch
Allow, 3+ /ch 12 12 12 12 15.6 {credit | credit 0 0 01 Allow. 3+ /ch
credit empees 3 0 2.4 0 credit empees
credit 1-2 /ch 3.6 4.8 credit 1-2 /¢ch
credit 3+ /ch 4.8 7.2 credit 3+ /ch
CPI 1987=100 116 135 175 236 290 355 419 537 661 661 | CPI 1987=100
Av, g1oss wape 108 127 161 215 268 326 4001 4671 560 AV, Pross wage
Av. real wape 219 221 218 215 218 216 225 205 200

Note: Taxation of income of wages is on a fraction of wages depending on the share of wage to total income,
the balance at the higher rate for non-wage income

Allow. empees: Annual allowance per employee in '000 Ft, and

where Y is gross wage income, and .115 is the SS+UI contribution of the worker

Allow. /ch: annual attowance per child in '000 Ft

creditempees: tax credit in "000 Ft for employees; credit/ch is annual tax credit per child in "0 Ft
Av gross wage is average gross nominal wage-+bonuses, *000 Ft/year

Av.real wage is average gross wage at 1991 constant CPI prices

| 'x II“lI‘ITHIl?l— N'\ﬁn




Table 2 P.LT. marginal rates and bands of gross real wage incomes (1991 average=100)

% of '91 1988 1989 1990 1991 1992 1933 1994 1995 1996 % of 91
wage wage
784160 o 784
5891 56 chme e i : 589
487 56 g : - 487
349 82 349
317 37
302 43 302
238 48 238
206 42 206
197 197
188 188
179 44 179
163 : 163
155 - 39 155
148 148
141 141
134 35 134
12811 35 g e E R 128
122 o 122
116 40.8 116
111 35.4 111
wosyf | T 106
L[O3]) | IS ; 101
96 O T e e Y R 96
92 29 —--44--- 92
FSE< 28 I I T 88
83 ’ B 83
80 36.9 80
76 25 34.7 rrm——,e——" 76
72 72
69 32 69
66 23 31 35 66
63 30 343 | 63
60 , e 60
57020 . : 57
54 gars 54
52 : 52
49 49
47 47
45 45
43 43
41 41
39 39
37 37
34 34
32 32
31 31
27 27
24 v 24
230l .23
I i,
ol co 1o : Q: O : 0
1988 1989 1990 1991 199 199 1994 199 1996
Note: Scale roughly logarithmic with 5% increments gaps below the 80th percentile
shading indicates bottom and top quintiles, -—-- mean; ,,,,.,.....,, median gross real wage
* These rates only apply to incomes above the approximate average
{loganthmic scale, difference of adjacent rows = appx. 5 %) === top 20%, ---- mean, ,.,,,, median, ...... bottorn 20%
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shown highest, and the shaded areas indicate (roughly) the 80th and 20th percentile
wages, (ie the top and bottom quintile of workers), with lines indicating the average and
median wage in each year.?

The table dramatically indicates the steady increase in the marginal (and average)
PIT rates facing workers in the bottom quintile. For example, consider a worker with
52% of the average 1991 real wage (below the 20th percentile in 1988 but close to it in
1995 and 1996), who faces a marginal rate of zero in 1988 and 1989, 15% in 1990, 18%
in 1991, 24.8% in 1992, which falls slightly in 1993 and 1994 (though with a higher
average rate), but then rises to 32% in 1995 and 1996.

To make further progress in examining the distributional consequences of the tax
system and changes to the tax rates and brackets, we need a representative sample of
households, giving details of their income, tax payments, benefits, and expenditure

(needed to compute indirect taxes). Fortunately, we have household surveys for 1987,
1989 and 1991.

3. The Hungarian Household Budget Survey

The Hungarian Central Statistical Office (HCSO) conducts biennial household budget
surveys (HBS) of about 12,000 households. In each round, one third of the sample is
replaced, so that in the absence of attrition, each household would remain in the survey
for three rounds. Details of the surveys, of the construction of the panel, and a discussion
of their representativeness, are given in Revesz (1994). For most of the following
analysis, we use the 1991 HBS. Jarvis and Pudney (1994) assess the reliability of this
1991 HBS for simulating change in the tax system, and conclude that they are rather more
reliable than such surveys as the UK Family Expenditure Survey, which are regularly
used to simulate the distributional effects of tax changes. For our purposes we need to
be able to estimate the income tax liability of each household from information given on
gross earnings and numbers of children. The accuracy of this calculation was checked
by attempting to recover an estimate of the tax liability for 1991 and comparing this with
the tax recorded as paid in the survey. The correlation between the estimated and
recorded payments is 97 percent, increasing confidence in our ability to identify the
marginal income tax bracket. It should also be noted that the income tax brackets are
quite wide relative to deciles of the income distribution, with most tax payers facing the
same marginal tax rate, as will be seen below.

4. Evolution of indirect taxes and subsidies

VAT was introduced in 1988, replacing a variety of indirect turnover taxes, though excise
taxes on goods such as alcohol, tobacco, motor fuel were kept, while the subsides on
district heating, household fuels, public transport, medicine, and some foodstuffs, were
kept but some categories were gradually eliminated. Appendix tables A6 and Bl give the

' The location of the quintiles and the median relative to the average is taken from the 1991 HBS for
carners in full-time employment. The income distribution becomes slightly less equal in later years, and
there are small fluctuations in the locations of these quantiles in other years, but they are small compared
to the steps in the scale, and do not have much effect on the fractions of the workforce facing cach
marginal tax rate. For arecent summary of evidence of (and uncertaintics about) the Hungarian incomg

Wstrbution,see Andorka, Ferge and Toth (1996),
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tax and subsidy rates as a fraction of the consumer prices for the years 1987, 1988, 1991,
and 1994, after which the VAT rates stabilised.® Fig. 1 shows indirect taxes (above the
line) and subsidies (below the line) as a percentage of total consumption, for active
households (on the left) and inactive households (ie the remainder of the sample) on the
right. The taxes are weighted by the 1991 expenditure shares for each group, and the
groups are defined by the boundaries of the quintiles of non-durable consumption per
equivalent adult of active households.” Non-durable consumption per equivalent adult
was taken as the best measure of life-time or permanent income, and a better measure of
the longer-run distribution of living standards.® Fig. 1 therefore shows the evolution of
the redistributive impact of the indirect tax and subsidy system with constant weights, and
not the actual indirect taxes paid in each year by the decile of that year. The average
annual total consumption per equivalent adult in thousands of 1991 forints is shown for
each group, and the averages for each sample is shown at right. Note that the average for
the inactive sample is substantially lower than the active, as they are concentrated in the
lower groups.

Fig. 1 shows that indirect taxes were raised in 1988, and again between 1991 and
1994, when VAT was extended to food and other services in 1993 and 1994. Subsidies
were not cutuntil after 1988, but were then cut sharply between 1988 and 1991, and again
between 1991 and 1994. The figure also shows that both taxes and subsidies were
progressive across the consumption distribution, and surprisingly differentin their impact
on the two sub-populations of households. The main reasons for the difference in the
average net indirect tax (tax less subsidy) of about 8 per cent of expenditure in the bottom
groups in 1987 were the high subsidies on medicines and solid and liquid household fuel,
whose consumption shares were considerably higher in inactive households, and the
heavier taxes on tobacco and vehicle use, where the active households had larger
consumption shares.’

The argument for comparing indirect taxes to expenditure, rather than income, as
in fig. 1, relates to the question of how to treat savings, bearing in mind that savings

* We were not able to obtain details of changes to excises and subsidies in 1995 and 1996, though by
1994 the indirect tax system had eliminated most subsidies. The individual commodity tax rates arc given
in Table A6.

* Using the OECD set of equivalence scales, 1 for the first adult, 0.7 for each subsequent adult, and
0.5 for children. The active households are thus in true quintiles, the inactive household groups have
declining average numbers.

® The top and bottom deciles of the income distribution contain a disproportionate share of those who
are cither transitorily rich or poor, or misrepresent their incomes more than usual, and are atypical in other
ways (number of children, share of pensioners, savings rates, etc). If households are ranked by
cquivalised total consumption, then the top decile contains a disproportionate share of those making large
occasional durable purchases such as cars. Any ranking system has problems, and the savings rates in
the present case are negatively correlated with non-durable consumption, reflecting the lack of correlation
between transitory income and consumption,

’ These four items alone explain all the difference in the bottom group, with the remainder of the 1987
tax system rewarding and penalising active households about equally. The differences are lower in higher
groups and later years.

Hungary\TaxBurd 6 18 December 1996
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Hungarian Tax Burden

produce a future flow of taxed income, which will be spent on taxed commodities. If the
indirect tax and subsidy system remained stable, and if consumers had the same future
consumption pattern as at present, then it would be sufficient to compare all taxes and
subsidies to current expenditure. If, however, as happened in Hungary. subsidies are
gradually phased out and indirect taxes raised, then current consumption expenditure is
less heavily taxed than the future consumption out of current savings. One simple
adjustment is to estimate the effective indirect tax rate, 1, out of (after-tax) houschold
income at date 7, Y., as

Ni

T,
s

C

‘cfET_'= ¢ (n
Yl

~| o

1 CI
C{ Y[ 94 i
where T, is total indirect taxes less subsidies paid by the household, C, is consumption,
S, 1s saving, all at date ¢, and the tax system is assumed to have stabilised by 1994,

One further correction is required, and that relates to the special tax treatment of
cars and motor fuel, some part of which should be treated as a road user charge rather
than a tax. The solution adopted is to impute only the standard rate of tax to these items,
with all of the balance being treated as a road charge. Fig. 2 graphs the resulting net
indirect taxes now shown as a share of income, (with savings taxed at the 1994 tax rates),
and only counting the standard rates of tax on cars and motor fuel. As before, active and
inactive households are shown separately, and again the indirect tax burden is
considerably heavier on the former than the latter in each year (though more so in earlier
years).

It 1s striking that the incidence of net indirect taxes on active households (the left
hand panel of fig. 2) is remarkably uniform across the consumption distribution, though
this is less true for inactive households in 1994,

5. The combined effect of direct and indirect taxes
In addition to income taxes and indirect taxes and subsidies, workers are also subject to
social security (SS) payments made directly, and social security and unemployment
insurance (UI) paid by firms on the workers employed. Fig. 3 shows the average tax rates
for all households in Hungary. The HBS sample was divided into deciles on the basis of
net (after PIT and SS) income per equivalent adult,’ to enable a comparison with UK data
(which was only readily available for income deciles). The taxes distinguished are social
security (SS) payments by workers, social security and unemployment insurance (Ul) by
firms on the workers employed, the netindirect taxes (ie indirect taxes less subsidies), and
PIT. The taxes are shown as a percentage of the gross labour cost, defined as the gross
wage plus firm contributions to SS and Ul Indirect taxes are corrected as in fig. 2 to tax
savings at 1994 tax rates and motor fuel at the standard tax rate only.

The ratio of active earners to numbers of equivalent adults is shown by the

* The HBS gives two different measures of earnings, one based on the year-end interview, the other
derived from the two-month diary keeping. The HCSO then takes the maximum of the year-end and
grossed up (but undeflated) diary records as its measure of earnings (and has similar procedures for taxes
and social security contributions). The data presented here is based on year-end interview data, which
is systematically lower than the HCSO derived measures,

Hungary\TaxBurd 8 18 December 1996
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continuous line in fig.3, showing a sharp drop between the first and second decile for all
households. The deciles are marked by the consumption per equivalent adult, as a
measure of permanent or lifetime income, and the extreme right-hand column gives the
average for the whole population. It will be seen that in Hungary, the lowest decile,
selected on income has a higher consumption per equivalent adult than the second decile
which is accounted by the higher proportion of active earners per equivalent adult. This
may be because the lowest decile contains many temporarily low income earners with
high lifetime consumption expectations, and negative savings.

Fig 3. can be compared with its counterpart for a market economy, in this case the
UK. Fig. 4 gives the average tax rates as a share of gross labour costs for all UK
households in 1991, directly comparable to Fig. 3 (and with the same vertical scale), and
taken from CSO (1993). Indirect taxes are computed as a share of expenditure, then
grossed up by the ratio of income to expenditure, as indirect taxes are fairly stable in the
UK. Note that the range of equivalised income is far larger in the UK than in Hungary”,
that national insurance contributions (NIC, the equivalent of the Hungarian SS + Ul) are
progressive in the UK, that local property taxes are important and very regressive, and
that PIT appears more progressive in the UK than Hungary) but that the range of income
is far wider, exaggerating the appearance of greater progressivity. Note also that the
overall burden is considerably lower in the UK, largely because of the far smaller levels
of 8§, and that indirect taxes are relatively and absolutely heavier in the UK.

Showing the tax share for different income deciles of the whole population is
standard practice, but gives a misleading view of the progressivity of the tax system, for
two reasons.  The first is that lower income deciles have a disproportionately large
number of inactive households who pay no income tax, and the second is that ranking by
income moves those with transiently large and small incomes to the extremes, and gives
a misleading idea of the normal burden of taxes on active households. Fig. 5 shows the
results for Hungary of considering active households alone and ranking them by
equivalised non-durable consumption, as in figs. 1-2. The apparent progressivity is
dramatically reduced, though the burden (measured by the average share) increases.'
Fig. 6 presents the same data in area form, but with the x-axis now numerically scaled,
to show the rate at which the average tax burden increases with consumption. The share
of PIT now increases smoothly, reflecting the move to a constant rate over a wide range
of consumption levels.

Three important assumptions have been made in plotting these average tax rates.
The first is to treat all the SS contributions as a tax, rather than allocating some part as a
contribution to future pensions. The correct solution would be subtract an estimate of the
present value to the worker of benefits derived from additional contributions made by the
worker or on his behalf. This will depend on the determination of retirement pensions as

’ The definition of an equivalent adult used by the CSO is quite different from the OECD measure used
in producing the Hungarian estimates but is highly correlated with the OECD measure at this level of
aggregation, so the ratio of the top to the bottom will not be affected.

" Note that indirect taxes become less progressive as savings are taxed at the higher 1994 tax rates,

and savings ratcs decrease with deciles when ranked by consumprion, though they increase when ranked
by ncome,
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a function of contributions, the time between the contribution and the pension and the
subjected discount rate modified by any uncertainty on the part of the contributor as to
the credibility of future pension payment commitments. In Hungary during this period,
the only determinants of future pension is the number of years’ contribution, not the
amount contributed, and the final wage (or best three years’ wages over the previous five
years). Extra income more than five years before retirement is thus completely taxed
through (marginal) SS contributions, while the present value of additional gross income
paid shortly before retirement, if it occurs at a period of peak wages, will generate greater
benefits than extra tax liabilities. This effect has been ignored.

The conventional wisdom on pension reform, advanced in particular by the World
Bank (1994), is a three pillar approach, and itis interesting that the Hungarian Parliament
endorsed essentially this approach in 1991 (OECD, 1995, p127). The three pillars are i)
a universal flat-rate tier, financed by general revenues; ii) an earnings-related tier with
benefits closely linked to contributions; and iii) voluntary supplementary pensions. The
situation in late 1996 is that the Hungarian Parliament is still designing the new system,
under inducements of further loan support from the World Bank, and at some stage in the
near future, some part of SS contributions will directly contribute to future pensions, and
at that point would cease to be a tax. But until that happens, it is likely that most agents
will treat marginal contributions as a pure tax.

The second has already been mentioned, and relates to the treatment of savings.
Net indirect taxes are computed by weighting consumption by the 1991 tax rates and
savings by the 1994 tax rates. Finally, no accountis taken of taxes on intermediate goods,
In contrast to the position taken by the UK CSO in their presentation of tax incidence
published annually in Economic Trends. VAT on intermediate goods used to produce
goods subject to VAT would be rebated in any case, and for other goods the assumption
is that producer prices are set on international markets, so intermediate taxes fall on
factors not final prices.

The average rates vary considerably over the income distribution of all households,
shown in fig.3, as inactive households are concentrated in lower deciles and pay lower
average tax rates. In contrast, the variation in average tax rates for active houscholds (fig.
5)varies muchless. Appendix figs. A1-A2 distinguish between taxes (above the line) and
transfers given through the tax system, (mainly for children, but excluding transfers in
kind for e.g. health and education), shown below the line. Subsidies on goods are also
shown below the line (so the net indirect tax is the sum of indirect taxes and subsidies).
Figs. Al and A2 reproduce the samples of figs. 3 and 5 (except, to maintain
comparability. fig. A2 is partitioned by income deciles of the whole population as in fig.
Al)  Pension payments can be compared with contributions (all social security
contributions, which also include unemployment insurance and some contributions to the
health system). As expected, richer families are more likely to be working and making
net contributions to the pension fund. '

The burden of indirect taxes as a proportion of consumption per equivalent adult
i1s slightly progressive for all households, ranging from a low of 10.7% for the second
decile up to 15.9 for the top decile. If taxes on petrol are excluded the degree of
progressivity decreases considerably, reflecting the concentration of car ownership and

Us¢ 1nthe higher dectls. Elsewhere we have counted the tax on vehicles an fuel at he
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Subsidies as a percentage of consumption per equivalent adult are also progressive
across deciles (see fig. A2, which distinguishes subsidies from other transfers - there are
no pension payments by sample definition), and the net indirect tax (taxes less subsidies)
then appear very progressive across all households (see fig. 3).

6. . Calculating marginal tax rates

Marginal income taxes for wage earners at different points in the income distribution have
already been presented in Table 2, and three representative families have been chosen to
iHustrate the evolution of the marginal and average tax rates over time. The poorest such
family is assumed to have a single wage earner (with no other income) at the 20th
percentile of the earnings distribution, married with two children.!" The middle family
also has a single wage earner (with no other income) and two children, at the median
wage. The richest family has no children, and a single wage earner (with no other
income) at the 80th percentile of the earnings distribution. Families with other income
will typically face higher average and possibly also higher marginal tax rates, and would
require more complex modelling to compute these rates. Fortunately. all other direct
taxes and contributions are proportional and thus have constant marginal rates. The
average and marginal direct tax rates on these three families are given in the top part of
Table 3.

In addition to PIT, the employee pays social security contributions and
unemployment insurance (SS, Ul), as does the firm, on the gross wage at the uniform
proportional rates shown. The gross labour cost to the firm is the sum of the gross wage
and the SS + UI contributions paid by the firm, and is shown in the table. The average
and marginal direct tax wedges as a percent of the gross labour cost can then be computed
once the relevant taxes have been identified and are shown in the centre of the table. The
system of pension contributions is in the process of reform towards a defined contribution
system (though it is not yet clear how rapidly it will be phased in for different age
groups), and when this reform is in place, some part of the current SS tax-like charges
will become compulsory savings with a higher current value. The last column of table
3 gives the effect of reducing the personal tax element for pensions from 6% to 3% (the
balance being health insurance and UI), and the firm contribution by one-third of 42.5%.
Of course, the effect on incentives will only operate to the extent that workers appreciate
that higher firm payments translate into higher future pensions at the margin, but in other
market economies firms often bargain with workers over the entire package of benefits
and pensions, so this may eventually become part of the culture,

6.1  Marginal indirect taxes
The marginal indirect tax rate is defined as the extra indirect tax (net of subsidies) paid

"' In Newbery and Revesz (1995) we considered a family with 3 children, which dramatically atfects
the average and marginal rates in the first few years, as Table 1 shows. Table 3 therefore also gives the
average and marginal PIT rates for a family of one earner at the 20th percentile with three children,
though it should be noted that this would be a rare occurrence. and the family would be in desperate
poverty.
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Table 3 Evolution of Average and Marginal Tax Rates in Hungary

percentages
1988 1989 1990 1991 1992 1993 1994 1995 1996 | pension
reform**
AVERAGE tax rates on gross wage
PIT bot quintile =3 ch.* 0 0 0 0.4 0.3 1.6 0.0 9.5 11.0 11.0
PIT bot.quintile + 2 ch. 0.1 10 39 37 29 56 4.7 9.5 11.0 11.0
PIT median wage + 2 ch. 72 77 113 119 102 144 128 171 185 185
PIT top quintile 151 151 179 190 186 214 200 256 265 265
MARGINAL tax rates on gross wage
PIT bot quintile = 3¢ch.* 0 0 0 120 248 245 0.0 320 32.0 32.0
PIT bot.quintile + 2 ch. 200 170 150 180 248 245 221 320 32.0 32.0
PIT median wage + 2 ch. 250 230 300 319 248 343 310 369 35.0 35.0
PIT top quintile 350 350 300 319 346 343 354 408 44.0 44.0
PROPORTIONAL taxes on gross wage
SSC+UI 100 100 10.0 103 16 120 115 115 115 85
SSC+Ul firm 430 430 430 445 490 510 495 490 475 33.3
Gross labour cost/gross wage 143.0 143.0 1430 1445 1490 151.0 1495 1490 1475 133.3
AVERAGE direct tax wedges on gross labour cost
bot. quin.+2ch 371 377 398 405 422 454 439 470 47.5 39.6
median wage+2ch 421 424 450 461 471 512 493 521 525 453
top quintile 476 477 496 510 527 559 542 578 58.0 513
MARGINAL direct tax wedges on gross labour cost
bot. quin.+2ch 510 490 476 503 568 579 556 621 61.7 554
median wage+2ch 545 531 580 600 5689 644 615 654 63.7 576
top quintile 615 615 580 600 635 644 645 680 69.8 644
Indirect tax rate (as % of after tax income correcting for savings)
AVERAGE indirect tax
bot. quintile 0.2 24 46 69 88 107 127 127 12.7 12.7
median wage 0.2 2.4 4.6 6.9 89 109 129 129 129 12.9
top quintile 0.2 24 46 68 88 108 128 128 12.8 12.8
MARGINAL indirect tax (as % of after tax income correcting for savings)
bot. quintile 129 132 135 139 146 151 156 156 156 15.6
median wage 140 1431 142 144 148 153 158 158 15.8 15.8
top quintile 148 147 146 145 148 151 154 154 154 15.4
TOTAL AVERAGE TAX as % of gross labour cost
bot. quin.+2ch 37 39 43 45 47 51 51 54 54 47
median wage+2ch 42 44 47 50 52 57 56 58 59 52
lop quintile 48 49 52 54 57 61 60 63 63 58
TOTAL MARGINAL TAX as % of gross labour cost
bot. quin.+2ch 57 56 55 57 63 64 63 68 68 62
median wage+2ch 61 60 64 66 63 70 68 71 69 64
top quintile 67 67 64 66 69 70 70 73 74 70

Note:

Indirect tax rates for 1989-90, 1992-3, and 1995-6 interpolated

* average and marginal PIT rates for a family with eamer at 20th percentile with 3 children (in acute'poverty)

- other components of the table can then be computed as for family of 2 ch.
" reducing tax element of SS relative to 1998 by amounts shown

Bottom quintile is 20th percentile, top is 80th percentile, all of the current year's distrbution
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Subsidies as a percentage of consumption per equivalent adult are also progressive
across deciles (see fig. A2, which distinguishes subsidies from other transfers - there are
no pension payments by sample definition), and the net indirect tax (taxes less subsidies)
then appear very progressive across all households (see fig. 3).

6. Calculating marginal tax rates

Marginal income taxes for wage earners at different points in the income distribution have
already been presented in Table 2, and three representative families have been chosen to
illustrate the evolution of the marginal and average tax rates over time. The poorest such
family is assumed to have a single wage earner (with no other income) at the 20th
percentile of the earnings distribution, married with two children.'" The middle family
also has a single wage eamer (with no other income) and two children, at the median
wage. The richest family has no children, and a single wage eamner (with no other
income) at the 80th percentile of the earnings distribution. Families with other income
will typically face higher average and possibly also higher marginal tax rates, and would
require more complex modelling to compute these rates. Fortunately, all other direct
taxes and contributions are proportional and thus have constant marginal rates. The
average and marginal direct tax rates on these three families are given in the top part of
Table 3.

In addition to PIT, the employee pays social security contributions and
unemployment insurance (SS, Ul), as does the firm, on the gross wage at the uniform
proportional rates shown. The gross labour cost to the firm is the sum of the gross wage
and the SS + UI contributions paid by the firm, and is shown in the table. The average
and marginal direct tax wedges as a percent of the gross labour cost can then be computed
once the relevant taxes have been identified and are shown in the centre of the table. The
system of pension contributions is in the process of reform towards a defined contribution
system (though it is not yet clear how rapidly it will be phased in for different age
groups), and when this reform is in place, some part of the current SS tax-like charges
will become compulsory savings with a higher current value. The last column of table
3 gives the effect of reducing the personal tax element for pensions from 6% to 3% (the
balance being health insurance and Ul), and the firm contribution by one-third of 42.5%.
Of course, the effect on incentives will only operate to the extent that workers appreciate
that higher firm payments translate into higher future pensions at the margin, but in other
market economies firms often bargain with workers over the entire package of benefits
and pensions, so this may eventually become part of the culture.

6.1  Marginal indirect taxes
The marginal indirect tax rate is defined as the extra indirect tax (net of subsidies) paid

"' In Newbery and Revesz (1995) we considered a family with 3 children, which dramatically affects
the average and marginal rates in the first few years, as Table 1 shows. Table 3 therefore also gives the
average and marginal PIT rates for a family of one earner at the 20th percentile with three children,
though it should be noted that this would be a rare occurrence, and the family would be in desperate
poverty.
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on additional goods purchased when income (or expenditure) increases by one unit."
Suppose that preferences can be described by the Linear Expenditure System (LES):

pa"=pA+BO " -p ') (2)

where p, is the price of good i, ¢” is consumption of good i by household / (defined as
consumption per equivalent adult), ¥/ is the minimum consumption of demographic group
d to which h belongs (defined by number of adults, children, active/inactive, location, etc
listed in Appendix B), " is income (or, more usually, total expenditure) of household
(again, expressed per equivalent adult),” and B, is the marginal expenditure share on
good i. If 1, is the indirect tax rate on good i (as a fraction of the tax-inclusive price), then
¥Bft, is the marginal indirect tax rate. These will be constant across the income
distribution for the LES.

If we wish to explore any non-linearities in the Engel curves, then the simplest
alternative s the Working-Leser model:

wf=af+6ilogy", ) 3

where ] is the share of expenditure by 4 on good i. To find the marginal tax rates, (3)
can be rewritten as

p.q,=0}y+38 ylogy, 4

so that

1'
p,;_'=oc{'+6,logy+6,=(oi+6i. (5)
Y

The marginal indirect tax rate will then be X(w,+93,)T,, which will vary across the income
distribution as the budget shares , vary.

The practical question is how best to estimate the values of the marginal
expenditure shares 3, and ®,+3,. With only cross-section data, there is little choice but
to estimate equations (2) and (3) across households, controlling for demographic and
other status characteristics. The results of this estimation using the 1991 HBS are given
in appendix table B1, together with the average shares for each commodity, ®,. Of the
two models, the Working-Leser model had the better fit, judging by the residual errors,
and will be the version used in the calculations. It gave considerably higher marginal tax
rates than the LES, as shown in table B1. The main sources of divergence between the
two estimates relate to subsidized goods, motor fuel and non-durable consumption (itself
a very large share), tobacco, and medicine. In each case there is considerable evident

P As argued, it is more logical to express indirect tax rates on their tax hase of consumption, and to
adjust for savings as in equation (1).

INO-ublc consumpiaon wAs Laken a5 06 Dast a5 & elter measure of c-tme incom, and he

]mnmuss R e g v



Newbery and Révész

non-linearity in the Engel curves, and the Working-Leser estimates appear to capture the
marginal shares rather better.

Appendix A also discusses attempts to use the panel element of the 1989-91
surveys, and the full cross-sections for several years, though these proved to be
unsatisfactory, perhaps because of the substantial decline in real income and expenditure
over this period, coupled with liberalisation of the durable goods market in particular.
The pooled cross-section sample gave estimates that were reasonably close to the single
1991 cross-section used here, except for implausible figures for marginal expenditure
shares on durables and especially cars. The treatment of durable goods is further
discussed in appendix B.

Table 3 gives the average and marginal indirect tax rates estimated for the years
1988, 1991, and 1994, (when it stabilised) with the figures for intervening years linearly
interpolated. Both are adjusted for savings, and only count the standard rates of tax on
vehicles and fuel, and are derived from the estimates of active households.

The last six lines of the table show the total average and marginal tax wedges on
employees as a percentage of gross labour cost, measuring the tax wedge between the cost
of employment and the purchasing power of the employee. The same information for
selected years is graphed in fig. 7, including the final column of table 3 showing the
possible effects of pension contribution reform. Note that the average tax rates increase
across the income distribution in each year and from year to year, as do (slightly less
regularly) the marginal tax rates, which show some tendency to converge to a constant
rate of about 70 per cent. This process has happened despite the fall in real income of the
whole population, and with it that of the bottom quintile. (The average real gross wage,
giveninTable 1, fell about 10% between 1987 and 1996, with considerable fluctuations.)
Almost half of the marginal tax rate is borne by firms in social security and
unemployment insurance (32.2% of the gross labour cost), which exceed all direct taxes
and contributions made by workers even in the top quintile, and which are proportional,
not progressive like PIT. Quite small proportionate changes in this element can have
large effects on the tax rates, as the last column in each group shows. Indirect taxes are
a relatively small component of the total marginal tax burden (less than 10% of gross
labour cost for all marginal rates, and less for average rates).

7. Assessing the distributional impact of indirect tax changes

The indirect tax and subsidy system has clearly changed considerably since 1987,
increasing its relative burden and reducing its apparent progressivity over the income
distribution. Ideally, we would like to judge whether the set of all tax reforms since 1988
had improved the tax system, in terms of providing the chosen degree of redistribution
at least deadweight loss. Techniques exist to judge whether small tax reforms have
improved the efficiency of the tax system, and Newbery and Stern (1987) provide arecent
summary of such techniques. Unfortunately, they require detailed behavioral information
about the responses of agents to changes in tax rates, which Deaton (1987) suggests will
be hard to identify. Instead, we settle for the less ambitions task of judging whether the
changes to indirect taxes and subsidies have reduced their progressivity in the sense that
they have adversely affected the distribution of well-being, using individual household
data to look behind the relatively crude grouped data presented in Figs. 1 - 2. This is only
a partial question, as it may improve the efficiency of the overall system to reduce the

Hungary\TaxBurd 16 18 December 1996



Average and Marginal Tax Wedges
on workers in Hungary 1988-96
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progressivity of one part of the tax system (such as indirect taxes) while making other
parts more progressive (for example, PIT). The techniques described below may also be
extended to examine the impact of the whole set of tax changes, though there are obvious
problems in modelling the impact of the direct tax system, which affects both enterprises
and employees.

. There are several different ways of examining the distributional impact of the
indirect tax reforms. Clearly if, as happened, indirect tax revenue increased, most
households would probably be made worse off, but this tells us little about the impact of
changes in the pattern of indirect taxes as such, as this affect would be confused with the
general increase in tax revenue. The obvious solution is to calculate the distributional
impact of a revenue-neutral set of indirect tax changes that result in the same set of final
relative consumer prices in each year.

First, however, we need to develop a method for analyzing the impacts of tax
changes on income distribution. The approach followed is adapted from the theory of
marginal tax reform developed by Feldstein (1972), summarised in Newbery and Stern
(1987), and applied to the study of relative price changes in Hungary in Newbery (1995).
Suppose that the government ranks distributional outcomes according to a Utilitarian
social welfare function W(V',...,V* .. .V¥), where agent i enjoys utility V' = V*(y"+¢, p)
that depends on net income ', plus any transfers, g, and the vector of consumer prices,
p.'* Consider the impact on social welfare of a change in consumer price p,, caused, for
example, by a change in taxes or subsidies:

W W OV b
-y OW 9V ks (6)
R e ML |
where
\_ W V" )
e

is the social marginal utility of transferring £1 (or 1 forint) to agent /1, ¢" is consumption
of good i by agent h, and the last equality in equation (3) makes use of Roy's identity.
The impact of the price change will thus depend on both the level of consumption and its
distribution amongst the population. It is convenient to isolate these two effects by
defining d,, the distributional characteristic of good i:

" The force of utilitarianism is that it is individualistic, that is, it respects individual wellbeing as
measured by the individual utility function, and it is consequentialist, in confining attention to outcomes,
rather than processes or rights (though these can be included by restrictions on either information or
policy variables). When it comes to numerical quantification, individuals are weighted by the OECD
equivalence scale used earlier, with the first adult in a household counting as 1.0, additional adults as 0.7,
and childrenunder 14 as 0.5. An agent is then defined as one equivalent adult. who is assumed to receive
the equivalent share of total household expenditure.
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d= " , Q,‘EZ q,'hv BE—I—Z B". (8)
H%

where Q, is aggregate consumption of i, P is the average over the H agents of ", so that
d. is a measure of how concentrated the consumption of good i is on the socially
deserving (those with high social marginal values of consumption, §"). The social welfare
impact of a price change is then

oW _ =
=-f4 Q.. 9
W B ,Q, ( )

{

In order to make this approach operational one needs a method for calculating the
social weights, 3. The simplest and most easily parameterised such measure is given by
the iso-elastic utility function defined over real consumption per equivalent adult,

W= (M-, (vo# 1), u" =log ¢!, (v = 1), where v is Atkinson's (1970) coefficient

of inequality aversion. Then for an additive (utilitarian) social welfare function, W =
Yu*/H, B" = (¢")". (Total utility is divided by the number of equivalent adults, H, to give
average welfare per equivalent adult as we do not wish to count improvements or losses
in social welfare arising from changes in the population over time.) Thus. if v =1,
transferring £1 to someone at double the living standard of another has a social value of
only one-half that of the reference person. If v =2, the transfer would only count one-
quarter as much, while if v = ¥, it would count for 70 per cent as much.

8. The impact of a revenue-neutral indirect tax reform

Define T, to be the tax share in the consumer price (normally VAT rates are given as a
percentage of the pre-tax or producer price). The initial ratio of revenue to consumer
expenditure is £,T;, where ; is the budget share of good i, and the producer price is
(1-1,)p,. If the only reason that prices change is because indirect taxes change to U, then
the new set of consumer prices will be

p (10)

Total tax revenue would be Ip’,7",Q; if consumers continued to purchase their original
guantities of goods despite the new set of prices. Suppose now that all consumer prices
are scaled up by a factor 0 by adjusting taxes and subsidies, leaving the producer prices
unchanged, so that the tax revenue collected in total is the same as before when
consumers spend the same money income as in the initial case. Total producer receipts
will equal total consumer expenditure less total (and constant) tax revenue, and will hence

be unchanged. These adjusted consumer prics, 7, vll capturethe effectof a revenue:
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neutral indirecttax reform that adjusts relative prices, and the consequential price changes
for good i will be defined as Am; = 1, - p,. Since Zr,Q, = ¥ = T)" will equal the original
total expenditure on goods, it follows that Xwp, = Zm,rt;, so the price index of goods
facing households will not have changed, and in that sense assuming no change in net
money income, deflated incomes will also have remained unchanged. However, the
deflator is that for the whole economy, and individual households who experience a
relative increase in taxes on goods that are relatively more important will be worse off.
It is this effect that we are attempting to measure.

Appendix Table A6 gives the indirect tax rates for 1987, 1988, 1991, and 1994,
and the derived set of taxes that would give the same revenue at 1991 budget shares as
the 1994 set of taxes, and which have the same relative consumer prices as those
prevailing in the relevant years. The (weighted) coefficient of variation of tax rates of
these equivalent tax systems increases from 1.64 to 1.92 from 1987-8, and then falls to
about 1.25in 1991, suggesting an initial increase in the dispersion of tax rates and then
a reduction, though the variability of rates suggests that the indirect tax system is still not
yet neutral.

Agent h has utility Vi(p,, m") initially, where net money income is m", and utility
V(. m") after the tax reform. Consider now the change 1s social welfare caused by
changes in consumer prices. For small changes in prices this can be found by expanding
about the initial position:

AW=Z": %%YP_II.AH'=‘E B'q, " Am=-BY . d OAr, (11)

; ih

from (6). It can be shown that if consumer prices in the base year are normalised to unity,
then the prices 7, in the final year can be equivalently found by deflating the consumer
prices in that year by a base-weighted price index, P = 2m,p’,, so that &, = p’ /P. There
is thus an exact equivalent between the method of computing the impact of a revenue-
ncutral indirect tax change and the method used by Newbery (1995) to compute the
impact of changes in real relative prices, leaving (deflated) income unchanged. The
proportional change in social welfare is then

AW -Bg 4o m0)ar ) Y dwan

DT Y do
h i !

(12)

where social welfare W is the socially weighted sum of expenditure per equivalent
adult."” Thus the impact of relative price changes is given by weighting the price

" The value of (9) is a measure of the proportionate increase in expenditure that could be given to
everyone which would be equivalent in social welfare terms to the effect of the relative price change. Let
Ac" = pe’, and compute AW, where W = T = 2(c")'V/(1-v). AW = Z(VAC = uE(")™ = pSpic’ =
HWEPEr g
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changes by the distributional weights (correcting for the commodity share), and
normalising by the weighted average distributional weight. Note that the weighted
relative price change is zero by construction, for Zo,xt, = 1, so Zw,An, = 0, and if all the
d, =1, then AW = 0, which is equivalent to the claim that redistributions of purchasing
power between households caused by relative price changes would cancel out with a
distributionally insensitive social welfare function.

Equation (12) gives the impact of relative price changes caused by the revenue-
neutral tax changes, holding real incomes constant. The full impact of price and income
changes caused by non-revenue neutral tax changes can be decomposed into real income
and price changes as follows:

AW =AW +A W =(W(Y,, 1) = W(Yy, 1)) +(W(X, 1) = WY, 7). (13)

where Y, is the vector of real incomes in year r. Most studies of changes in inequality
confine attention to the change in real incomes (the first term), whereas here we are
studying the importance of the second term. A non-revenue neutral tax reform can
similarly be decomposed into an impact on real after-tax income (or expenditure) and an
impact on relative prices, holding deflated income constant.

Equation (12) was computed for the three chosen values of v and for successive
tax changes from 1987 to 1994, as shown in Table 4. The distributional impacts in each
sub-period were computed using the expenditure patterns of the panel of households who
remained in the sample from 1987 to 1991 for the nearest base-year, 1987 for the taxes
introduced on 1 January 1988, 1989 for those introduced between 1988 and 1991, and
1991 for those introduced between 1991 and 1994.

Table 4 Welfare impacts of revenue-neutral indirect tax reforms in Hungary

percentages

Period panel Inequality aversion v R 1-value
year 0.5 1 2

1987-88 1987 0.1 02 -03 0.02 142
1988-91 1989 03 -05  -1.0 0.02  1.35
1991-94 1991 0.1 -03  -06 0.05  2.33
1987-94 chained -04 07 -15

1987-94 1987 -04 -08 -13 0.04  1.98
1987-94 1989 0.6 -1.1 -2.1 <010 3.24
1987-94 1991 -04 08 -16 0.05 233

Notes: Computed from the 1987-91 constructed HBS panel (Revesz. 1994)

Whether the welfare changes are statistically significant from zero can be derived
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from equation (12), which can be interpreted as a measure of correlation of d;m; on
Am,.'* The values of d, for the three years for v = 1 were regressed on w,Ar, for each
sub-period, and the resulting values of R? and the t-value on the slope coefficient are
presented in Table 5. The distributional impacts are not significantly different from zero
for the first two sub-periods, though they are for the third. They are all significantly
different from zero for the whole period whichever set of weights are taken. There is also
an agreeable consistency of estimated impacts whichever set of weights are taken for the
whole period, and the preferred measure would be the chained index, computed as the
sum of the sub-period impacts.

If one takes an inequality aversion of unity, then the change in relative prices
caused by the indirect tax reforms is equivalent to a uniform drop in disposable income
of 0.7 of 1%, leaving the original set of relative prices unchanged. Compared to the level
of indirect taxes, this is quite large (though we have not quantified any efficiency gains
that might result from a more uniform tax system, and these could be appreciable, judging
from the estimates given in Newbery, 1997).

9. Conclusions

The tax reforms introduced in Hungary in 1988 and subsequently reformed periodically
since then have had the effect of moving an exceptionally progressive tax system with
increasing marginal tax rates to one in which marginal tax rates are fairly uniform over
the income distribution, with most of the redistribution taking place through transfers and
the provision of such services as education, health and the like. As such, the reforms have
moved the structure of taxation towards that found in many market economies, though
the marginal tax wedge of 70% of the gross labour cost is very high by international
standards.

The paper analyzed the distributional impact of revenue-neutral indirect tax
changes, and found that the reforms did indeed have a distributionally adverse impact, as
would be expected from the reduction in progressivity over the period. Indirect taxes
account for a relatively small part of the total tax wedge, and there are good reasons for
restricting progressivity to the income tax and achieving most distribution by transfers.

One of the major reasons for the high marginal tax rates is the large tax-like
element of social security contributions by firms and employees. The Government plans
to introduce a reformed system of pension contributions from January 1, 1998, and for
some group of younger workers, a part of their contributions will then directly affect their
future pension receipts, as the system moves at least in part to a defined contribution
system. The consequences of a relative modest shift towards a defined contribution
clement (3% of the worker’s gross wage, and 14.2% of the employer’s contribution out
the gross wage) were shown in table 3 and fig. 7, and reduce the final marginal tax wedge

", - d) (AT, - Zo,AT,) = 2d 0,AT, = ro 0, where r is the correlation coefficient, and the ¢'s arc
the SDs of dand »,An,. This is insignificantly different from zero if 7 is.
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from 69% to 64% of the gross labour cost for the median worker. As a very rough rule
of thumb, the distortionary costs rise as the square of the tax rate, so the distortionary cost
would fall would fall by about 14% of its previous level for a 3% fall in the tax wedge.
Tax evasion further strengthens the case for linking contributions to benefits, providing
better incentives to support the social contract that taxes reflect. Clearly, pension reform
is the next key step to take to complete the reform of the personal tax system from its
previous soviet-type form to that of a market economy.
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APPENDIX A. Calculating marginal consumption shares - earlier experiments

1. Cross section estimates

We experimented with various formulation of consumers’ demand. First we estimated the
marginal expenditure shares using the cross-sectional data of the 12,000 households of the 1991
HBS for the Linear Expenditure System of equation (2). We regressed equivalised houschold
consumption of the individual goods on the total equivalised consumption of the houschold and
the constant term (intercept). Note that the price impact cannot be distinguished from the
constant term. In the regression the observations were weighted by the number of equivalent
adults (i.e. the compounded weight was the product of these and the inverse sampling rates).
From the resulting marginal consumption shares the marginal elasticitics were computed by
dividing the marginal shares by the average shares (see Table Al). At the aggregate level (1.e.
without distinguishing between various socio-economic groups), most elasticities scemed quite
plausible even at the 101 commodity break-down. Forexample, basic toods and houschold fuels
showed very low marginal elasticities (the two lowest elasticities were that of the flour and the
solid and liquid household fuels: -0.1 and 0.02 respectively), while durables, motoring and
recrcational goods showed elasticities well over the unity (see Table Al). However, car
purchases (good 60) showed a questionably high marginal elasucity (7.69).

We also analyzed the cross-sectional data by consumption deciles, calculating the
population deciles of the equivalised consumption and their average consumption patterns. The
resulting average shares by deciles can be used for kernel-regression which aims to filter out
most of the noise in the individual data. These consumption patterns, shown in table A2, were
interesting, and reveal the peculiarity of car purchases, whichrises from 0.03% in the two bottom
deciles to 5.44% in the top decile. This 200-fold difference is partly explained by ranking
houscholds by total consumption, which includes the atypically large car expenditures. In
consequence we decided to rank deciles by non-durable consumption and run cross-section data
on that, as described in Appendix B.

2. Panel calculations

As we have a panel of households who were surveyed in both 1989 and 1991, itis also possible
to estimate the marginal responses to changes in income, by first ditferencing equation (2) to
give:

Ap.g"y =Y.Ap, +BiAy *-Biv.Ap

This cquation was rewritten as

Ac" =0z "+BAC+y d "ACH (AD)

and estimated, where Ac, is the change in the real expenditure on good i, AC" is the change in
total real expenditure, z* and d” are vectors of household characteristics (in many cases converted
to dummies), and the greek letters represent the corresponding vectors of parameter values.
To estimate (A1) we used the 1989-91 panel of almost 6,000 houscholds. We regressed
changes in the real consumptions of the individual goods on the constant term, the change in
total household real expenditure, demographic and status variables and their changes, and by
their (values’ or dummies’) cross-product with the change in the total consumption. These cross-
products modify the slope of the regressor. When estimating changes one can interpret the levels
of the status variables mainly as pr0xies for other changes (f thcy were the determinants of the

Jevelofthe consumption hen there wouldnotbe any change i hey didnotchange). Then lrom
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the regression coefficients we calculated the average compounded effects of the change in the
total consumption by deciles of equivalised consumption and income by adding the parameter
values of the change in total consumption and the sum of the products of the parameter values
of the individual cross-products and the ratio of the mean of the given cross-product to the mean
of the change in total consumption of the given decile according to (A1). Note that d'Ay’
represents the vector of cross-products. Thus the compounded coefticient of the change in
consumption is the sum of the direct (or pure) effect and the decile effect (determined as the ratio
of the total change to the change in the given decile’s total consumption).

The main results can be seen in tables A3 and A4. For the top consumption decile the
results were not satisfactory. The marginal consumption pattern of this decile seemed to be
implausibly different from the others. It turned out that this was the only group where
consumption increased between 1989 and 1991 mainly because the consumption deciles were
determined according to the 1991 level of consumption. For the income deciles the problem was
less pronounced because of the weak correlation of reported income and consumption. There
is the additional problem that consumption includes durable expenditures which are poorly
explained, as discussed above.

The estimates of the s, controlling for demographic variables (and car ownership),
provide short-run estimates of the likely indirect tax revenue consequences of changes in income
that lead to changes in expenditure (the variable used in the regressions). As such, they may not
reflect the long-run adjustments as changes in permanent income give rise to changes in durable
ownership (and possibly even housing), giving rise to different patterns of purchases and taxes
paid.

3. Pooled estimates

Given the problems of using the panel data during such a turbulent period, we tried a third
approach. Again we used our panel dataset but instead of trying to match the apparently
identical houscholds we simply used it as a pool of households observed at different times and
places. The estimated equation was:

rt=(oz +BYU vy p +8]z,) (A2)

where 7% is the real value of the expenditure on the i-th good (in 1989°s purchasing power), p, is
the price index of the i-th good (1989=1), U" is the total real consumption (deflated back to
1989), 2} is the vector of variables used to make cross-products (with U") and zZyis the vector of
other variables (in many cases the same as were used in the cross-products). Greek letters are the
coefficients to be estimated. Naturally changes were not represented among the variables but
2 included the constant term. Note that as the price index variables had only two values, it picks
up any trend changes as well as price effects.

The main results for marginal consumption shares are shown in table AS. As with the
panel estimates we formed income deciles (based on the borders of equivalised income deciles
the 1991 full sample) and calculated the compounded coefficients of the changes in the total
consumption for cach goods and decile. The results seem 1o be quite acceptable and the
calculations of Newbery and Revesz (1995) were based on them. These data plus the tax rates
(shown in table A6) can then be used to compute the marginal tax rates. Table A7 shows the
results by deciles for 1991, and the resulting figures, but only counting half of the apparent
marginal tax cost on cars, to roughly compensate for the over-estimate of its expenditure
clasticity, were used in the earlier paper.

Hungary\TaxBurd 26 18 December 1996
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Hungarian Tax Burden
APPENDIX B. Calculating marginal consumption shares

1. Cross section estimates

The preferred method for estimating the marginal consumption shares was (o estimate equations
(2) and (3) for commodities grouped by tax rates (but distinguishing durable and non-durable
goods) on the cross-sectional data of the active houscholds of the 1991 HBS. For cach
household we calculated the equivalised non-durable consumption as the main explanatory
variable, with constant dummies for number of equivalent adults, active camers. number of
children, age ranges of household members, number of unemployed, urban, Budapest, ownership
of holiday home, main dwelling owned or rented, whether a smoker, form of heating, telephone,
value of own produce, and whether below the poverty line. Two difterent goods classifications
were used and are shown in the top and bottom panels of table B1. The first, shown in the top
panel, aggregates goods into 8 groups (zero, 15 and 25% VAT, the later splitinto durable and
non-durable, vehicles, other motoring expenses, excise goods and subsidised goods), the second,
shown in the lower panel, distinguishes the 21 goods with non-standard tax rates (replacing the
last three sub-groups). For the groups, the average share-weighted tax rates were used 10
compute the total marginal tax rates for the four points on the consumption distribution - the 20th
percentile (average of deciles 2 and 3), the median (average of deciles 5 and 6), 80th percentile
(average of deciles 7 and 8) and the average, each computed for the sample of active houscholds
of the 1991 HBS. As the independent variable was non-durable rather than total consumption,
the estimates had to be grossed up by the ratio of total to non-durable consumption, so that the
¢stimated shares summed to unity. For the Working-Leser model, the shares o, were derived
for each of the four points on the distribution as described above, to give the required marginal
rates.

Not surprisingly, car purchases are poorly explained by non-durable consumption, as
purchase decisions are investment (or replacement) decisions. The same is true to a lesser extent
with durable goods,"” though their shares are reasonably stable across the consumption
distribution. Faced with a choice between estimating car consumption from fucl consumption,
or just taking the standard rate of tax on the car and fuel expenditures, we chose the latter as very
close to the former (when adjusting for tax rates). Earlier experiments controlling the slopes as
well as intercepts with the same set of dummies are reported in Appendix A.

Table Bl indicates with shading the sources of the main differences in estimating the
marginal tax rates between the Working-Leser (W-L) model (estimated at the average for the
whole population) and the LES for 1991. The main differences are motoring costs, which W-L
identifies as having a higher elasticity, and tobacco and medical articles, where W-L plausibly
picks these up as having a low elasticity.

The tables below B1 give the computed marginal tax rates as percentages for the LES
model and the four expenditure patterns of the W-L model, each derived using the finer 21 good
classification. Note that the main differences between the two models occur in the carlier years
when tax rates are more diverse, and they increasingly converge.

" St e tandrd o onhe pramees oGl and casntale B1



Table B1 Estimates of slope parameters from 1991 HBS Active households

budget W-L marg. cons share standard errors | Tax rates (fraction of expend.) [91tax build up
Tax group sharewi deta i witdi |ESBi W-L SE LESSE| 1987 1988 1991 1994 W-L LES
GROUPO 0.32 -0.20 0.13 0.29 0.009 0.004 -0.03 -0.05 0.00 0.08 0.00 0.00
GROUP15 0.13  -0.09 0.05 0.10 0.006 0.003} -0.05 007 007 014 0.00 0.01
GROUP25D 0.05 0.01 0.05 0.06 0.010 0.004 011 020 020 020 0.01 0.01
GROUP25N  * 0.22 022 - 0.41 034 0003 0.004 010 020 020 0.20 0.08 0.06
CAREXP 0.02 0.04 0.05 0.04 0.014 0.006 038 041 037 037 0.0 0.01
MOTORING 0.09 0.20 0.26 0.16 0.010 0.005 049 053 053 055 Q.05 0.03
SPECTAX 0.07 -0.03 0.04 0.06 0.004 0.002 048 054 052 0.51 0.02 0.03
SUBSIDY 012 010 002 006 0006 00037 -1.01 -1.06 -050 -0.21|_ QD1 -0.03
SUBTOTAL 1.00 0.05 1.00 1.09 0.17 0.11
Milk 0.02 -0.03 -0.01 0.00 0.00 0.00 -0.36 -0.47 -0.12 0.09 0.00 -0.00

Other dairy produ 0.02 -0.00 0.01 0.01 0.00 000 -036 -047 -0.03 009]| -0.00 -0.00
Butter, margarine 0.01 -0.01 0.00 0.00 0.00 0.00 -0.36 -047 -0.06 0.08| -0.00 -0.00
Bakery products 0.03 -0.06  -0.03 0.00 0.00 000 -029 006 006 0.09] -0.00 0.00

Sweets, cocoa, h 0.02 0.01 0.03 0.02 0.00 0.00 011 023 023 0.20 0.01 0.00
Potato,fresh vege| 0.04 -0.04 0.01 0.02 0.00 0.00 0.00 0.04 004 009 0.00 0.00
Meals taken out o 0.04 0.01 0.04 0.06 0.00 0.00 0.00 008 0.08 020 0.00 0.00
Wine 0.01 -0.00 0.01 0.01 0.00 0.00 026 031 03t 031 0.00 0.00
Beer 0.01 0.01 0.02 0.01 0.00 0.00 047 052 044 044 0.01 0.01
Spirits 0.01 0.01 0.02 0.01 0.00 0.00 077 083 073 073 0.01 0.01
Tobacco 0.02 -0.05  -0.03 0.00 0.00 0.00 068 073 073 073} -0.02 0.00
Solid & liquid hou 0.03 -0.02 0.02 0.01 0.00 0.00| -1.10 -1.00 -037 009]| -0.01 -0.00
District heat, hot 0.01 -0.03 -0.02 0.00 0.00 000} -1.79 -178 -085 0.09 0.01 -0.00
Water 0.00 -0.00  -0.00 0.00 0.00 0.00 -3.20 -400 -025 -0.25 0.00 -0.00
Medical articles, 0.00 0.00 0.01 0.01 0.00 0.00| -355 -3.61 -331 -3.31 -0.03 -0.02

Car parts and acq 0.01 0.03 0.04 0.02 0.00 0.00 010 020 020 0.20 0.0 0.00
Motor fuels and o 0.05 0.14 0.18 0.12 0.01 0.00 0700 070 071 0.71 013 0.07
Sport goods & toyf 0.01 0.02 0.02 0.01 0.00 0.00 0.10 011 0.11 0.20 0.00 0.00
Sewage 0.00 -0.00 -0.00 0.00 0.00 0.00 -4.92 -1.70 -030 -0.30 0.00 -0.00
Repair of vehicled 0.01 0.03 0.05 0.03 0.00 0.00 0.00 013 013 0.20 0.01 0.00
Transport service 0.02 -0.01 0.01 0.02 0.00 0.00 -0.75 -0.92 -059 -0.59 -0.01 -0.01
subtotal indiv gds 0.38 0.37 0.36 0.136  0.074

Notes:  W-L: Working-Leser estimates, LES: Linear expenditure system, both estimated on non-durable consumption
SE = standard errors of W-L estimates
91 tax build up is contribution of each category or commodity to total marginal tax share,
shading shows main differences between W-L and LES

MTR with vehicles at std rate* MTR, veh at std rate, savings adjusted”

1987 1988 1991 1994 1987 1988 1991 1994 {S/Y
LES 29 7.3 11.2 15.7 LES 4.6 84 118 15.7 133
all 9.9 143 14.3 15.6 all 106 144 145 15.6 133
bottom 6.6 11.9 13.3 15.6 bottom 9.0 129 139 15.6 26.7
middie 8.9 13.6 14.1 15.8 middle 102 140 144 15.8 18.1
top 10.7 148 14.4 154 top 111 148 145 154 7.4
* indiv commods * indiv commods

TR with vehicles at full rate* MTR, veh atfull rate, savings adjusted”

1987 1988 1991 1994 1987 1988 1991 1994 [S/y
LES 8.0 13.2 17.0 215 LES 9.8 143 176 215 133
all 18.7 24 4 24.2 255 all 197 245 244 255 133
bottom 14.3 20.6 21.9 24.2 bottom 169 216 225 242 26.7
middle 17.4 233 23.6 253 middle 188 236 239 253 18.1
top 201 254 24.9 259 top 205 255 250 259 74
* indiv commods * indiv commods

Hungtax\PooldDEA 16-Dec-96
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APPENDIX C The compilation of indirect tax and subsidy rates

Sources:

(1]
(2]

{31

(4]
[5]
(6]
(71

Various issues of Magyar Kézlény, the ofticial collection of the text of laws.

A MoF worksheet provided by Mr. Lajos Nagy containing the time series of the excise
tax rates tor 1988-94.

The time series of the consumption transformation matrices compiled by Mr. Ferenc
Gaspdr (MoF) which contain the tax/subsidy content of the consumers” expenditure on
roughly 13 main consumption categories for the period 1986-92.

Various tables of the Government Budget Reports and Plans

Background calculation of the Government’s Economic Programme 1992-1993 (Mok)
Consumer price indices 1992 - HCSO (contains time series and unit prices)
Consumption time series - publication (1970-1990) and worksheet of the HCSO (for the
years 1988-91)

The main problems which had to be resolved in the calculations were the following:

I

o

‘>

0.

9.

10.

1.

Budget data do not separate out the taxes/subsidies on personal consumption from total
revenues/expenditures which include intermediate consumption.

Budget data usually do not present the taxes/subsidies collected/paid by the
extrabudgetary funds and local governments (e.g. the part of the petrol-tax collected by
the Road Fund, the medicine subsidy paid by the social security fund, the ciues’
subsidisation of the public transport, or the car-tax collected by the local governments).
Data are not sufficiently detailed for our 101 purchased goods level analysis.

The traditional distinction between producer price subsidics and consumer price
subsidics makes it very difficult to calculate the true consumer price modifying subsidics.
This problem also faces MoF and HCSO staff in compiling the national accounts.

Our data do not show the significant hidden or cross-subsidics (e.g. rent, electricity, gas,
rail, post).

Sometimes it was not clear which types of taxes were applied for a particular productand
in what order they were used (e.g. cotfee, cars, gambling, etc.).

The HBS does not distinguish between new and second-hand goods, although the taxes
apply only to the new products. This was a significant problem in the case of the car
purchases.

The HBS does not separate out children’s furniture (eg cots, which were heavily
subsidised) and school-books from the fumiture and book purchases, although they were
treated differently in the tax/subsidy system. Many HBS consumption categories contain
goods taxed at different rates (e.g. sweets-cocoa-honey, other foods, meals taken out of
home, transport services, sporting goods and toys, toilet articles, medicines).

Products obtained in-kind (own-produced, received gifts, fringe benefits from employers,
ete.) usually do not involve tax/subsidy payments. It was sometimes too difticult or
impossible to separate out these products, though quantitatively these 1tems are not very
important. '

Data derived from the actual payments show the effective tax rates, while for other
commodities the legal rates were applied.

There are some subsidies which are paid only to certain groups. These are treated by the
SNA as transfers but before 1992 in the Hungarian national accounts most of them were
included in the price subsidies.

We did not atiempt o include import duties in the taxes. Notonly were the import duty
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not available in the desired detail, but it is not known which goods were domestic and
which were imported (e.g. in the case of the cars). Logically, import tariffs which protect
identical domestic goods which also face competition from these imports should be
trecated as consumer taxes (with associated production subsidies), but the task of
cstimating this ‘shadow’ tax system are too great.

13 In some cases there are significant regional differences in the subsidy rates (water, public
transport, gas, rent; etc.) but data availability was insufficient to address such issucs.

The special problems in estimating the tax rates for individual years were the following:

1987 Before 1988 many goods were subsidised and there were many different turnover tax
rates, many of which were set simply by circulars of the authorised ministries and were not
publishedin [ I]. Instead we calculated the ratios of the government’s tax revenues/expenditures
on subsidics and the value of the consumption by main categories. Since these value data were
not oo disagregated sometimes it was difficult to estimate the differences within the individual
categories (e.g. within dairy products).

1988 The average tax rate for excise goods (alcohol, tobacco) seemed to have been lowered
m 1988 but we did nothave any information about which particular goods were the beneficiaries
of these cuts. The cuts were allocated proportionally to the atfected commodities. 1988 was
sclected not only because it was the first year of the new tax system but also because for 1989
the fundamental source of {3] is missing, in that single year different break-down was used.
However, in 1988 the HBS was not conducted and we had to use the 1989 HBS budget shares
with the 1988 tax rates.

1991 The open rent subsidy had almost completely disappeared by 1991 but we did not have
data on how much the local governments spent on maintenance of the rental stock.

1994 Data on subsidies were incomplete, so we had to rely on [1] but without the legal rates
for the remaining subsidies. Similarly in the case of the amount/physical unit type taxes we
could not calculate (ad valorem) tax rates since we did not know the consumer prices.
Nevertheless, we still could take into account the bulk of the changes in the tax system in 1994,
since the VAT system changed in that year fundamentally (the 15 % rate was abolished and the
VAT was extended to food, household fuel, many services, etc.) and many subsidies had ccased
altogether by then.

Note on the comparison of the legal and effective tax rates

For some of the 101 commodity groups of the Hungarian consumption statistics it was possible
o estimate both the legal and the effective tax rates. To illustrate the method consider two
important products, onc which is subject to excise tax and an other which is subject to VAT. The
reference year was 1991,

Petrol:

Legal rate: The average consumer price was 54.1 forints/litre of which 38.2 were the excise tax
(33.2) and the road fund contribution (5). Therefore the producer price can be estimated as 15.9.
Consequently the tax rate was 54.1/15.9-1=24

Effective rate: According to [3] the personal consumption of petrol was 22.5 billion forints at
producer prices after which 44.5 tax was levied. Hence the effective tax rate was 44.5/22.5 = 2.
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Clothing:

Legal rate: Since 1988 all clothing articles are subject to 25 % VAT.

Effective rate: According to [3] the personal consumption of clothes was 84.3 billion forints at
producer prices atter which 17 billion tax was levied. Hence the effective tax rate was 17/84.3
=20 %.

In both cases the legal and the effective tax rates are not very different. However, it the
consumption statistics classified the bleached petrol (in which the incriminating colour has been
illegally removed) as heating-oil then it would not be possible to estimate the effective rate from
our data. Note that since 1993 the problem has become more serious: foodstutts are subject to
a steadily increasing VAT (beginning with 6%, which was increased to 10 and 12% by 1995)
but a considerable part of the food-sales remain unregistered.

In Table A6 effective tax rates are indicated by italics. For 1987 only the effective rates were
normally available. After the introduction of the VAT in 1988 the estimates are mostly based
on the legal rates. However, in the case of the subsidies the rates either were not available or
were oo detailed (e.g. regional differences in the case of the water-sewage, transportation,
district heat, gas and a large number of medicines each with different subsidics) and the weights
needed for their aggregation were not available and for these the effective subsidy rates are
given. For 1994 the data needed for the estimate of the effective excise tax and subsidy rates
were not available and the 1991 effective rates were used. Subsequently, we managed (o obtain
some of the corresponding data for 1993 which is presumably nearer to the 1994 situation than
the 1991 rates. Based on them for example for the medicines the following effective subsidy
rates can be calculated for 1993 (and used in the 1994 calculations):

(data in billion forints) Cons.price Tax (+) or subsidy (-) Etfective tax/cons.price
medicines 24.0 -54.2 -2.26

Untortunately, we are still waiting for more details which are needed for the reasonable estimate
of other rates (e.g. local government subsidies for the urban public transport, share of personal
consumption of the total petrol consumption).

Comparison of the estimated and the effective (macrostatistical) total net indirect taxes

According to [3] the total net indirect tax burden of the personal consumption was 2(), 53.6 and
112.2 billion forints for 1987, 1988 and 1991 respectively. Using our estimated tax rates and the
consumption statistics data this burden can be estimated at 19.9, 55.6 and 145.7 billion forints
for the same years. The difference between the two sequences is not too high but increasing over
time. However, this is mainly due to the fact that for later years our rates were based more and
more on the legal rates. In any case, the comparison of the legal and effective tax rates or the tax
avoidance and its accounting in the macrostatistics deserves a separate study.



