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This paper analyzes how inflation-induced erosions of nominally defined amounts built into relevant
tax rules (“bracket creep”) alter distributional and revenue-generating properties of income taxes and
social insurance contributions. Using a multi-country tax-benefit model, it provides quantitative esti-
mates for Germany, the Netherlands and the U.K. In the absence of automatic inflation adjustment
mechanisms, effects on individual tax burdens can be substantial, even with low inflation. Bracket creep
is found to reduce tax progressivity. At the same time, overall tax revenues increase. In terms of tax
systems’ equalizing capacities, which depend on both these factors, the second effect dominates: if tax
systems were left unadjusted then inflation would lead to lower and slightly more equally distributed
household incomes. However, existing inflation adjustment regimes in the Netherlands and the U.K.
successfully prevent large tax burdens changes.

1. I

During the past three decades, the distinction between nominal and real vari-
ables has become a firmly established part of both political and public discourse.
The attention and media coverage prompted regularly by the release of new infla-
tion figures make widespread money illusion unlikely, even at low rates of infla-
tion. Despite this general awareness, many tax rules still employ the “nominal
view” of the world. This paper demonstrates how inflation alters distributional
properties of nominally defined tax systems in three countries (Germany, the
Netherlands and the U.K.) and analyzes the sensitivity of aggregate revenues to
uniform tax base increases.

A large literature on the effects of inflation on taxation emerged in the 1970s
and early 1980s when inflation was high. However, the topic has received much
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less attention since the widespread decline of inflation rates in the mid 1980s. As
a result, it is largely still true that “the effect of inflation on the progressivity of
the income tax system is important and noteworthy, but usually overlooked.”1 This
is especially so in many European countries, where, during the 1990s, concerns
about deflation have sometimes pushed inflation, and the costs associated with it,
off the headlines.2

There are two main reasons for a renewed interest in the topic. First, infla-
tion rates are now lower than they were in the 1970s and 1980s. An important
question is therefore whether the currently experienced levels of inflation can result
in marked distortions of tax liabilities. As will become apparent in this study, infre-
quent inflation adjustments can indeed cause significant additional tax burdens—
even at low rates of inflation. Second, tax reforms implemented during the past
two decades have significantly altered the structure of income tax schedules leading
to a reduction in the number of tax bands and a flattening of rate schedules. Given
the importance of the shape of (effective) tax schedules in determining how infla-
tion alters real tax burdens, it is useful to reassess earlier arguments on the con-
sequences of inflation. Do current tax systems still result in significant extents of
“fiscal drag”?

Earlier empirical studies suggest a regressive nature of this fiscal drag in the
sense that, in relative terms, tax burdens increase by more for low-income groups
than for high-income taxpayers. There have been studies for Australia (Taxation
Review Committee, 1974), Canada (Vukelich, 1972; Jarvis, 1977), the U.S. (Goetz
and Weber, 1971; Von Furstenberg, 1975; Sunley and Pechman, 1976) and Italy
(Majocchi, 1976; Lugaresi and Nicola, 1991). An early international comparison
is provided in OECD (1976). These studies also show that, in a progressive tax
system, average tax rates increase for all income groups and that any discretionary
adjustments of the tax schedule have generally less than compensated for the
effects of inflation. Earlier research into the topic did not, however, provide micro-
based analyses of the effects of these tax-burden changes on the distribution of
household incomes. I am also not aware of studies looking in detail at the per-
formance of existing automatic inflation-adjustment schemes or using microsim-
ulation techniques to assess the sensitivity of income tax systems to inflation across
countries. This paper aims to address this gap.

To analyze how sensitive contemporary income tax systems are to inflation
(or other uniform tax base increases), I simulate a range of inflation scenarios for
Germany, the Netherlands and the U.K. Based on nationally representative house-
hold datasets, income tax (IT) and own social insurance contributions (SIC) are
calculated for each individual using a multi-country tax-benefit model containing
policy rules for a recent baseline year (1998). In a second step, calculations are
repeated after increasing all monetary variables in the dataset to simulate an
increase in the general price level. This simple procedure has the advantage of
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holding “everything else” constant: it permits a focus on the change of interest
(inflation) while avoiding identification problems that would arise when compar-
ing household income data for different periods (i.e. having to unpick the various
forces at work including any tax policy measures enacted during the time period
under investigation and income changes due to other factors).

The evaluated scenarios refer to a situation where all incomes change in line
with inflation. This means that issues related specifically to certain types of income
are not addressed in the analysis. For instance, inflation tends to affect incomes
from capital differently than incomes from other sources. Yet, the information con-
tained in household data used in the simulation exercise is generally not sufficiently
detailed or reliable to fully capture the tax treatment of capital incomes which, in
many countries, differs significantly from the tax rules that apply to other types of
income. Capital incomes as recorded in these data are, in any case, very limited in
size for the vast majority of households so that any differential treatment of these
incomes is unlikely to make a noticeable difference to the results reported here.

Results indicate that, even during times of low inflation, effects on IT and
SIC burdens can be substantial if no regularly applied mechanism exists whereby
tax and contribution rules are inflation-adjusted. For all three countries, an erosion
of nominally defined tax parameters is found to reduce overall tax progressivity
but, as a consequence of increasing overall tax liabilities, enhance the equalizing
properties of tax systems. Finally, the paper also examines the performance of
automatic indexing regimes used in two of the countries (Netherlands, U.K.) and
finds that they are successful in preventing large inflation-induced changes of the
size or distribution of tax burdens as long as nominal income changes are a result
of inflation.

The paper is organized as follows. Section 2 briefly considers different types
of taxes and discusses to what extent they can be affected by inflation. In par-
ticular, it focuses, as does the remainder of this paper, on the effects of inflation
on the taxation of income. Section 3 considers and applies results from the liter-
ature on tax progressivity to discuss how changes in the real value of tax band
limits, deductions and tax credits may, on a theoretical level, affect the distribu-
tional properties of tax systems. The data and methods used in the empirical part
are explained in Section 4 while Section 5 briefly reviews a number of inequality,
progressivity and redistribution measures used in the subsequent analysis. Section
6 analyzes the distributional properties of existing tax systems in the three coun-
tries and compares characteristics of tax schedules and the distributions of tax
bases in order to illustrate the potential sensitivity of tax burdens to inflation. The
results of the simulated inflation scenarios are presented in Section 7. A final
section concludes.

2. I   R V  I T

The channels through which changes in the general price level affect real
income tax burdens can be categorized as follows (for convenience, this section
uses the term “income tax” to refer to all types of taxes and contributions levied
on income).
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2.1. Influence on the Real Value of Tax Liabilities Already Owed

A rather obvious effect of inflation on real tax burdens can be caused by 
collection lags, which are often substantial in the case of income taxes. If left 
unadjusted, the erosion of tax burdens due to collection lags can, for instance,
lead to unequal tax treatments between pay-as-you-earn and self-assessing 
taxpayers.3

2.2. Measurement of Pre-tax Income for Tax Purposes:
Distortions of the Tax Base

Secondly, and less straightforwardly, inflation can distort the measurement of
incomes subject to tax. It is useful to discuss this in relation to the definition of
income. One definition widely used in the public finance literature is the Haig-
Simons (H-S) income concept, which equates income earned in a certain period
to the change in the power to consume.4 An income tax base assessed in terms of
nominal values (such as the change in nominal values during the assessment period
of a certain asset) ignores changes in potential consumption that are due to
changes in the purchasing power of money. Ignoring gains and losses as a result
of changes in the value of money thus leads to unequal tax burdens for equal
amounts of (H-S) income, depending on how and when they are earned. Since
inflation is, per definition, a time dependent phenomenon, it potentially affects all
tax rules that determine tax liabilities on the basis of values denominated in pre-
vious periods’ currency units. This includes the taxation of capital gains and,
related, the tax treatment of interest income and expenses. The potential impor-
tance of this effect is immediately obvious in cases where a tax is levied on zero
or negative real incomes (such as a nominal rate of return, which is smaller than
or similar to inflation).5 The implications of these distortions have received some
attention in previous studies (Feldstein, 1997, 1999) and are not considered in the
present paper.

2.3. Distortions of the Tax Function

In the remainder of this paper I focus on a third type of effect: inflation-
induced distortions of the tax function. Let taxes t be a function of pre-tax income
y: t = t(y). Note that, while omitted here for convenience, other tax-relevant char-
acteristics z (such as family structure or employment status) will generally enter
the tax function. In a typical income tax system the tax function incorporates
adjustments a applied to pre-tax income y to yield taxable income (e.g. in the form
of deductions), the tax rate schedule s(.) as well as tax credits c. Since both a and
c may depend on y we have t(y) = s(y - a(y)) - c(y). If not corrected, inflation
erodes the real values of any nominally defined parameters of s(.), a(.) and c(.).
The erosion of tax-bracket limits is perhaps the most obvious effect (hence the
term “bracket creep”). The two factors determining to which extent inflation alters
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4Haig (1921) and Simons (1938).
5A more detailed discussion can be found in Immervoll (2002).



the real tax burden levied on a given pre-tax income y are the rate of inflation and
the shape of the tax function t(.).

3. T B, P  H I

How will the erosion of the real value of tax function parameters affect house-
hold incomes? Clearly, if t(.) is progressive such that, for all observed y, marginal
tax rates t¢(y) are never smaller than average tax rates t(y)/y and there exists at least
one tax unit for whom t¢(y) > t(y)/y then total household income will fall (and tax
revenues rise). The opposite is true for regressive taxes. But, except for the most
trivial tax functions, it is not immediately obvious how these losses or gains are
distributed and, hence, how inflation changes the degree of redistribution built into
tax systems. For instance, high-income taxpayers will suffer the largest absolute tax
burden increases due to the compression of the tax rate schedule. At the same time,
the erosion of (fixed amount) tax credits will translate into the same absolute
change of tax burdens for all tax units entitled to them. Also, the relative change
in tax burdens will be highest for low-income tax units who did not pay any tax
before inflation but are pushed into tax liability by the compression of zero-rate
tax bands.

Several factors will play a role in determining the combined effect of these
changes on the distribution of household incomes. For a given tax unit, the slope
of the relevant section of the tax function determines the absolute change in the
tax burden as a result of nominal income changes. If we are interested in the extent
to which inflation will cause relative changes of tax burdens then the elasticity of
the tax burden is the appropriate concept. This elasticity e, in turn, depends on
both the marginal and the average tax rate.

(1)

The consequences for the distribution of tax burdens among all tax units will
depend on e at all values of observed pre-tax incomes. As discussed below, e
measured across all individuals is an indicator of liability progressivity and this
provides the link to the common conjecture that tax increases as a result of infla-
tion-induced distortions of the tax function depend on tax progressivity. While rel-
ative tax burden changes thus depend on the progressivity of t(.), the effect of any
tax or tax change on the post-tax income distribution (and, hence, its redistribu-
tive properties) is a function of both the progressivity and the size of the tax.
Hence, the extent to which inflation-induced relative changes in tax burdens trans-
late into changes in tax units’ post-tax income will be determined by the size of
the initial tax burden. The impact on household incomes will then also depend on
the composition of households and, more specifically, on the extent to which tax
units with different levels of pre-tax income (and other tax-relevant characteris-
tics) share the same household.

Empirically, the distributional consequences of inflation-induced distortions
of t(.) can be established using well-known redistribution indicators that summa-
rize differences between pre- and post-tax income distributions. By computing
these measures before and after inflation we obtain estimates of how inflation can
alter a tax system’s redistributive properties. Before we turn to this exercise,

e = ¢( ) ( )yt y t y

41



however, it is useful to consider the role of individual elements of typical income
tax functions. Based on an understanding of the distributional properties of each
of these elements and how they are affected by inflation, we might speculate about
the resulting distributional effects and thus establish a basis for the empirical
analysis that follows.

One useful early result from the literature on tax progressivity is that the pro-
gressivity of tax burdens (liability progressivity) will unambiguously increase if e
increases for all y in the sense that the resulting distribution of tax liabilities will
weakly Lorenz dominate the pre-change distribution (Jacobsson, 1976). An issue
that immediately arises, however, is that e is undefined for all tax units paying no
tax at all (zero denominator in (1)) and, as demonstrated by Keen et al. (2000),
characterizing the degree of tax progressivity solely in terms of e will therefore not
be possible in these cases. This is of course a serious limitation since zero-tax lia-
bilities are found in all existing tax systems. In fact, in the case of bracket-creep,
we have seen above that the relative tax burden changes caused by inflation are
largest for precisely those tax units who are pushed out of the tax-exempt income
ranges and into tax liability. As a result, knowledge of e and the size of the tax is
not sufficient for analyzing the effects of inflation-induced distortions of t(.) on
post-tax incomes. Taking account of zero-tax payments considerably complicates
the task of establishing conditions for a progressivity ranking of different tax
systems. Similar complications arise when analyzing whether tax changes (due to
discretionary reforms or, e.g. inflation) that alter the number of tax-exempt 
tax-units make tax systems more or less progressive.

Leaving aside these issues for a moment, we know that, as long as the number
of tax-exempt tax units is unchanged, liability progressivity will unambiguously
increase if e increases for all y where t(y) > 0 (Keen et al., 2000). This result is
useful for thinking about how inflation might change that part of redistribution
which is due to the changing shapes of tax schedules s(.). For rate schedules with
uniformly increasing tax rates, taxpayers can be affected in two different ways.
First, inflated incomes may increase taxpayers’ marginal tax rates t¢(y) if they are
pushed into the next higher tax bracket. In this case, their average tax rate t(y)/y
will go up as well but the relative increase will be less than for the marginal rate
so that e = y t¢(y)/t(y) will increase. For a second group of taxpayers whose taxable
incomes y - a(y) are sufficiently below the next higher tax bracket limit, t¢(y) will
remain unchanged. However, the average tax rate will increase because, as a result
of the erosion of lower tax bracket limits, a larger part of these taxpayers’ incomes
will be taxed at higher rates. For these taxpayers, e will therefore decrease. It thus
follows that the conditions for an unambiguous increase in liability progressivity
are not met. The numbers of increasing and decreasing e will of course depend on
the distribution of taxable incomes in relation to s(.). Notably, the width of tax
brackets will play an important role with narrow brackets making inflation-
induced progressivity increases more likely.6
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But what happens if we drop the above restriction and compare alternative
tax structures that do no longer result in the same number of tax units paying no
tax? The number of tax-units with zero tax burdens is influenced by both tax
deductions a and tax credits c. For wastable (or “non-refundable”)7 flat amount
tax credits (dc/dy = 0) the story is simple. Larger values of c increase the tax thresh-
old and thus reduce tax burdens to zero for some tax units. Since, at the same time,
the value of such an increase in credits is the same for all remaining taxpayers this
results in an unambiguous increase in liability progressivity (as long as the tax
credit does not reduce all tax burdens to zero). An inflation-induced erosion of the
real value of c will therefore always make the distribution of tax burdens among
tax units less progressive.

For deductions a, on the other hand, the effect on progressivity is less straight-
forward. Where deductions are income inelastic (da/dy = 0) they affect progres-
sivity in two opposing ways. They exempt taxpayers with y < a from paying taxes
altogether (and hence increase liability progressivity). However, at the same time
they reduce absolute tax liabilities of taxpayers facing higher marginal tax rates
by more than those of taxpayers with lower marginal rates. In a tax system with
uniformly increasing marginal tax rates this latter effect will flatten tax liabilities
(and therefore reduce liability progressivity). Since inflation changes the real value
of nominally defined deductions a we need to establish the balance of these two
effects in order to be able to say what happens to progressivity. Keen et al. (2000)
show that an increase in a never leads to an unambiguous reduction in liability
progressivity: if some tax units are taken out of the tax system then the resulting
distribution of tax burdens cannot be (weakly) Lorenz dominated by the pre-
change distribution.8 This leaves us to determine the conditions under which the
effects of the “flattening out” of tax liabilities due to the larger absolute tax re-
ductions for higher-income taxpayers is “sufficiently small” in the sense that an
increase in a (and the resulting increase in the number of zero-tax liabilities) would
be guaranteed to make the distribution of tax liabilities more progressive. It turns
out that an increase in a leads to an unambiguous increase in liability progressiv-
ity if and only if the rate schedule s(.) is not “too progressive” such that the pro-
portionate reduction in tax liabilities due to the increase in a is still larger for 
the poor than for the rich.9 In the case of a reduction of a we need to look at the
reverse of these conditions. Inflation-induced erosions of a will increase the
number of taxpayers and, hence, never lead to an unambiguous increase in 
liability progressivity. Secondly, eroded a will cause unambiguous reductions in 
liability progressivity if and only if the rate schedule s(.) is not “too progressive”
in the above sense.

To sum up, while inflation-induced erosions of tax credits will always reduce
liability progressivity, the effect is ambiguous as far as the erosion of deductions
and tax bracket limits are concerned. In addition, theoretical conclusions about

43

7Tax credits that reduce tax burdens but cannot result in negative overall taxes: c < s(y - a). Any
parts of tax credits exceeding s(y - a) are akin to cash benefits and are not considered in this paper.

8Note that, for a discrete distribution of y it is possible that a change in a(.) does not change the
number of zero-tax liabilities.

9The formal criterion is log-concavity. See Keen et al. (2000, p. 58).



how inflation might affect progressivity in a nominally defined tax system are more
difficult to arrive at once c or a are functions of y (as is, for instance, the case if
income dependent SIC are tax deductible). In these cases, the results would depend
both on the functional forms of c(y) and a(y) and on whether and how these are
distorted by inflation. In any case, if we are ultimately interested in how inflation
affects the degree to which income taxes equalize net household incomes then
results regarding liability progressivity are not sufficient. In addition one needs to
know the size of tax burdens before inflation as well as the pattern of household
sharing between tax units with different pre-tax incomes. The empirical analysis
that follows examines the balance of this multitude of effects.

4. D, M  S S

I use a tax-benefit microsimulation model to compute IT, compulsory SIC
and disposable incomes for a representative sample of households in Germany,
the Netherlands and the U.K. The data contain information on a large number 
of individual and household characteristics including detailed breakdowns of
incomes by source. In conjunction with a tax-benefit simulation model it is possi-
ble to compute IT, SIC and entitlements for a range of benefits at individual, tax
unit and household level.

The tax-benefit model used is EUROMOD, an integrated multi-country
microsimulation model for 15 EU countries, which provides a Europe-wide per-
spective on social and fiscal policies that are implemented at European, national
or regional level. It is designed to examine, within a consistent comparative frame-
work, the impact of national policies on national populations or the differential
impact of any co-ordinated European policies on individual Member States.10 A
frequent use of tax-benefit models is for the ex ante or ex post analysis of policy
reforms. By computing taxes and benefits after changing the model’s policy para-
meters and comparing results with pre-reform values one can derive detailed pic-
tures of a reform’s distributional, revenue or incentive implications. The strength
of the microsimulation approach lies precisely in its ability to analyze one type of
change at a time while holding “everything else” constant.

However, in the context of the present analysis the main use of the model is
to simulate the effects of changes in variables describing the underlying population
(people’s incomes in this case) while initially keeping policy parameters unchanged.
By increasing each individual’s incomes and keeping all tax parameters at their
original nominal value we can simulate the effects of inflation in a nominally
defined tax system. This exercise can be repeated for different countries and using
a range of assumptions regarding the inflation-adjustment regimes a country
might operate. Changes in real tax burdens can then be computed as the arith-
metic difference between the “before” and “after” inflation scenarios. The analy-
sis is thus static in nature insofar as it does not attempt to capture any behavioral
adjustments that tax units may consider in response to changing tax burdens 
and since the formulation of a tractable model of relevant labor, financial and
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property markets for three countries is beyond the scope of this paper.11 For
improving our understanding of how inflation alters the functioning of a tax
system this focus on the “mechanics” in the absence of (or prior to) any behav-
ioral adjustments provides a useful starting point. In fact, establishing the imme-
diate effects on tax burdens is a pre-requisite for analyzing any potential behavioral
adjustments these tax burden differences may give rise to. Of course it is impor-
tant to keep in mind the static nature of the analysis when interpreting results—
particularly when looking at the cumulative effects of inflation over longer periods
of time.

Micro-data for the Netherlands are from the Socio-Economic Panel (SEP).
Households with large amounts of missing information are excluded, bringing the
sample to 4,568 households. U.K. data are from the Family Expenditure Survey.
No observations are excluded since the sample contains no households with sig-
nificant missing information. There are 6,797 U.K. households. The data source
used for Germany is the German Socio-economic Panel (SOEP) with a sample size
of 7,494. In each case, the samples are weighted to adjust for non-response bias
and to bring the results up to population levels. All simulations presented in this
paper relate to 1998 policy rules as the first version of EUROMOD incorporates
tax and benefit policy rules current in June 1998.12

Using relevant policy rules and information from the micro-data,
EUROMOD is able to simulate IT, SIC (as payable by employees, employers or
benefit recipients), child benefits and other family benefits, and means-tested ben-
efits. Income components that are not simulated (such as market incomes or pen-
sions) are taken directly from the data. Together, simulated and non-simulated
income components can be used to arrive at the desired income measures (taxable
income, disposable income, etc.) for each observation. The simulations capture
both the detailed policy rules relating to each of these instruments and the inter-
actions between them (e.g. tax deductibility of employees’ SIC payments or the
tax treatment of transfer payments). Any standard tax deductions, allowances and
credits are taken into account in the simulations along with any such provisions
that depend on income, family situations or other characteristics recorded in the
underlying micro-data. It is not generally possible to simulate itemized tax deduc-
tions as detailed information on relevant expenditure is not available. Details on
the scope of the simulations are provided in Sutherland (2001) and in EUROMOD
country reports available at www.econ.cam.ac.uk/dae/mu/emod.htm.

The effects of inflation on taxes paid on income are explored by inflating all
monetary variables in the micro-data using a range of hypothetical and actual

45

11By computing marginal effective tax rates or detailed budget constraints static microsimulation
models can be used as input into econometric studies trying to establish the likely behavioral effects of
(dis-)incentives built into tax-benefit systems. The effects of “bracket creep” on employees’ marginal
effective tax rates are, for instance, studied in Immervoll (2000).

12For the Netherlands and the U.K., all monetary variables in the micro-data were, prior to the
simulations, brought forward to this year using the most appropriate indices for each income compo-
nent. Future versions of EUROMOD will contain actual data from 1998 and will thus permit the sen-
sitivity of results with respect to the choice of data-year to be assessed. The baseline version of
EUROMOD used for the present analysis incorporates data from the 1998 (Germany), 1996 (Nether-
lands) and 1995/6 (U.K.) waves of the respective data sources. The uprating approach is documented
in Sutherland (2001).



inflation rates.13 First, a range of hypothetical inflation scenarios is used in order
to establish and compare the sensitivity of revenues and distributional parameters
to inflation across the three countries in the absence of any inflation adjustment
schemes. As a next step, I repeat the analysis with inflation rates actually observed
during the 1998 to 2003 period to determine how well automatic inflation 
adjustments performed over this period in the two countries where they exist (the
Netherlands and the U.K.).

5. M  I, R  P

To see how inflation alters the distributional properties of IT and SIC, I
examine the impact of these instruments on the inequality of current household
incomes14 in the 1998 “before inflation” situation and then compare this to how
they change inequality in a range of simulated inflation scenarios. The inequality
measures used are members of the so-called single parameter Gini (or S-Gini)
family (Donaldson and Weymark, 1980; Yitzhaki, 1983). By choosing the value of
an “ethical” parameter v, the S-Gini (SG) allows different weights w to be put on
the contribution of lower versus higher income groups to total inequality:15

(2a)

where

(2b)

p is the rank of individuals in a population with individual observations ordered
in ascending order of the variable (here income) whose inequality is to be mea-
sured and L(p) is the Lorenz curve, i.e., the share of total income earned by the
poorest p · 100%. For v = 2, we have w = 2 and SG(v) is the standard Gini coeffi-
cient of inequality where departures from equality (p - L(p)) are weighted equally
for all p, while v > 2 (<2) gives more weight to smaller (larger) p.

Choosing appropriate v, one can rank different distributions (e.g. before- and
after-tax incomes) in terms of inequality or, alternatively, find the ethical para-
meter v where rankings change. For empirical applications, it is therefore desirable
to find intuitive interpretations of different v values. In principle, and as demon-

w v v p vv= ◊ -( ) ◊ -( ) >-1 1 12, ,

SG v w p L p dp( ) = ◊ - ( )( )Ú
0

1
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13The same factor is used for all income components. Relative prices are, thus, assumed to be unaf-
fected. This assumption follows from the aim of the simulations to isolate the effects of changes in the
general price level from other changes. In particular, since the purpose of the paper is to isolate the
distributional effects of taxes and how they are affected by inflation, all benefits are assumed to be
increased in line with prices. Benefits that are not simulated in EUROMOD are simply inflated by the
relevant factor, while, for simulated benefits (e.g. family benefits, social assistance), all relevant policy
parameters (amounts, limits, thresholds, etc.) are adjusted. Immervoll et al. (forthcoming) consider the
effects of “fiscal drag” on poverty measures in a scenario where both taxes and benefits fail to be
adjusted for inflation.

14The analysis does not, therefore, consider the inter-temporal redistribution mechanisms built into
social insurance schemes.

15See, e.g. Duclos (2003). A stimulating discussion of alternative interpretations of Gini coeffi-
cients is provided by Yitzhaki (1998).



strated by Blackorby and Donaldson (1978), relative inequality indices can be
linked to a particular social evaluation function. For the S-Gini, a simple method
for determining useful ranges of v is presented by Duclos (1998). Consider Okun’s
(1975) “leaking bucket” experiment where a hypothetical transfer from a richer
person to a poorer person involves some efficiency loss in the sense that the gain
enjoyed by the recipient is less than then loss suffered by the donor. Linking v to
this efficiency loss, it is possible to derive, for a given v, the implied fraction of the
transfer that can be “lost” in the process while still making the transfer socially
desirable. Choosing these amounts of tolerable wastage is perhaps more feasible
or, at least, more intuitively appealing than directly deciding on an appropriate
value of v. For rank-preserving transfers from a person with rank p1 = 0.67 to a
person with rank p2 = 0.33 it turns out that with v = 2, the implied tolerated wastage
amounts to 50 percent of the transferred amount. With v = 1.5 the amount would
be only 29 percent, and with v = 3, a rather high 75 percent, so that a transfer
would still be judged desirable if only a fourth of the amount paid by p1 reaches
the recipient p2.16 In the analysis that follows, I will present results for these three
values of v.

The difference between the S-Gini index of inequality of pre-tax income SGg

and the S-Gini concentration index of net income CIn is a measure of vertical
redistribution. It indicates to which extent net incomes are more equally distrib-
uted than gross incomes and, for v = 2, corresponds to the well-known Reynolds-
Smolensky redistribution index RS (Reynolds and Smolensky, 1977).

(3a)

where Lg(p) and Cn(p) are, respectively, the Lorenz and concentration curves of
before- and after-tax income. The degree of vertical redistribution is reduced by
any changes in the ranking of individuals in the pre- and after-tax distribution,
captured by a re-ranking term d. The equalizing effect of the tax system, measured
as the difference between the pre- and post tax S-Gini indices of inequality, can
then be expressed as

(3b)

The inequality reducing properties of a tax depend on the inequality of the
distribution of tax burdens as well as their size. Formally, it can be shown that

(4a)
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16Given v, tolerable efficiency losses increase with the rank difference of the two individuals. For
p1 = 0.8 and p2 = 0.2, for instance, the tolerable losses for v = 1.5, v = 2 and v = 3 amount to 50 percent,
75 percent and 94 percent.



(4c)

(4d)

and r is the size of the tax instrument expressed as the relative difference between
mean gross and net incomes mg and mn, k is the Kakwani progressivity index
(Kakwani, 1977), and d is the above-mentioned re-ranking term measuring by how
much vertical redistribution is reduced as a result of differences in the ordering of
gross and net incomes (Atkinson, 1980; Plotnick, 1981).17 Ct(p) and Cn(p) are,
respectively, the cumulative proportions of total tax burdens and net incomes at
point p where individuals are ordered in terms of gross incomes. Since the decom-
position works analogously for w π 2, we can derive measures of redistribution
(RE) and progressivity (k) using different “ethical” parameters v, a task I will
return to in the following section.

6. R B I: E P  T
S  P S  I

Table 1 summarizes the size and distribution of IT and (own) SIC in the three
countries.18 While these figures relate to the 1998 “baseline,” all amounts are sim-
ulated using EUROMOD in order to be consistent with the simulations of the
post-inflation scenarios explored below and because IT and/or SIC are not
recorded in the Dutch and German data sources.19 For comparative purposes, total
revenues are normalized in terms of aggregate household disposable incomes
(bottom panel). Relative to total household income, income taxes are largest in
Germany and smallest in the Netherlands. Dutch households, however, pay the
largest SIC rates and are also subject to the largest total (IT + SIC) burdens. Rel-
ative to total household incomes, SIC burdens in the U.K. are less than a third of
their German and just over one fifth of their Dutch counterparts. Compared to
the U.K., Dutch and German total tax burdens are almost twice as large.

The analysis below will utilize a range of suitable global measures of redis-
tribution and progressivity as outlined in the previous section. However, given that

d SG p C p dpn n= ( ) - - ( )Ú2 2
0

1

k p C p dp SGt g= - ( ) - ( )Ú2 2
0

1
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17Aronson et al. (1994) show that, since the unequal taxation of equal tax bases also reduces the
equalizing properties of a tax, another term capturing classical horizontal inequity can further broaden
the scope of a decomposition exercise although, in empirical analyses, this involves a rather arbitrary
decision about the interval within which tax bases are to be considered “equal.” An empirical study
along these lines has been undertaken by Wagstaff et al. (1999).

18Throughout this paper, German IT figures include the “Solidarity Surplus Tax” (introduced to
contribute to the financing of German unification), which, in 1998, amounted to 5.5 percent of each
tax unit’s income tax burden.

19While simulated totals match national revenue aggregates remarkably well one would, for a
number of reasons, not expect them to correspond exactly. Reasons for deviations include differences
in definitions of what is counted in a given tax category, tax evasion, less than perfect representation
of tax rules in model algorithms and, importantly, shortcomings in the underlying micro-data such as
underrepresentation of high income groups or missing information about tax deductible expenses. A
detailed validation of model results against national and European aggregate and distributional sta-
tistics is provided by Sutherland (2001) and Mantovani and Sutherland (2003).



all such measures require weighing different observations’ relative importance it is
useful at the outset to briefly examine the distribution of tax burdens before col-
lapsing this information into aggregate indices. The top part of Table 1 reveals a
very progressive distribution of Dutch IT liabilities. The richest 10 percent (in
terms of household disposable incomes) pay half of all IT revenues. IT liability
progressivity in the U.K. is also considerable with 43 percent of taxes paid by the
top decile group and none at all by people living in the lowest income groups.
However, relative to household incomes, IT burdens are largest for rich German
households since IT revenues as a whole are larger in Germany than in the Nether-
lands or the U.K. In addition, U.K. household incomes are distributed much less
equally than in Germany (we will see this when discussing Table 2 below) with
higher incomes in the top decile. As a result, total IT paid by the richest 10 percent
in the U.K. are a relatively modest 29 percent of disposable incomes despite 
the fact that they pay more than 40 percent of total IT revenues. Turning to the
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TABLE 1

I T  S I C: R  D, 1998

Germany The Netherlands UK

Income Income Income
Tax Own SIC Tax Own SIC Tax Own SIC

Annual Revenue
Total, National
Currency (billions) 357.0 299.3 55.1 85.0 70.0 23.2

Decile 1 0.1% 1.6% 1.0% 2.9% 0.0% 0.3%
2 0.8% 3.8% 1.5% 4.7% 0.5% 1.1%
3 1.9% 5.9% 2.0% 5.8% 1.1% 1.8%
4 2.9% 7.0% 2.9% 7.1% 2.7% 4.2%
5 4.7% 8.5% 4.0% 8.5% 4.5% 6.4%
6 7.0% 10.9% 5.2% 9.7% 6.7% 9.4%
7 9.1% 12.4% 7.7% 11.5% 9.5% 12.3%
8 14.1% 15.4% 9.2% 14.2% 13.0% 16.0%
9 19.8% 17.4% 16.3% 15.5% 19.0% 20.9%

Decile 10 39.7% 17.1% 50.2% 19.9% 43.1% 27.7%

100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

% Household Disposable Income (HDI)
Total 20.6% 17.2% 15.8% 24.3% 16.7% 5.5%

Decile 1 0.5% 5.8% 3.7% 16.8% 0.0% 0.5%
2 2.8% 11.6% 3.9% 19.1% 1.7% 1.4%
3 6.0% 15.8% 4.7% 21.3% 3.1% 1.8%
4 8.2% 16.7% 6.5% 24.3% 6.9% 3.5%
5 12.0% 18.1% 8.0% 25.9% 10.0% 4.7%
6 15.7% 20.4% 9.3% 27.0% 12.6% 5.9%
7 17.9% 20.5% 12.0% 27.7% 15.1% 6.5%
8 24.1% 22.1% 11.7% 28.0% 17.4% 7.1%
9 27.9% 20.5% 17.5% 25.8% 20.8% 7.6%

Decile 10 37.6% 13.6% 35.9% 21.9% 28.8% 6.1%

Notes: “Own SIC” are social insurance contributions paid directly by employees, self-employed
and benefit recipients. Decile groupings relate to individuals ranked according to equivalized HDI. The
“modified OECD” scale is used for equivalizing incomes of households of different structure and size.
The respective weights are 1 (first adult), 0.5 (subsequent adults) and 0.3 (children aged below 14).

Source: EUROMOD.



distribution of SIC we see that, while liabilities are generally higher for high-
income groups, the impact on household incomes is clearly regressive for the top
one or two deciles: as a result of upper contribution limits, the richest German
households spend lower shares of their income on compulsory social insurance
than households in the third-poorest decile group.

What is the overall effect on inequality of IT and SIC taken together? House-
hold incomes before taxes are least equally distributed in the U.K. (Table 2a) where
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TABLE 2a

I, 1998

Germany The Netherlands UK

S-Gini, before Income Tax and own SIC
v = 2.0 0.3135 0.2946 0.3614
v = 1.5 0.2074 0.1972 0.2425
v = 3.0 0.4276 0.3999 0.4837

S-Gini, HDI (after Income Tax and own SIC)
v = 2.0 0.2504 0.2489 0.3132
v = 1.5 0.1647 0.1634 0.2086
v = 3.0 0.3441 0.3439 0.4229

TABLE 2b

R  P, 1998

Germany The Netherlands UK

Income Income Income
Tax Own SIC Tax Own SIC Tax Own SIC

Redistribution (RE = k * r/(1 - r) - d)
v = 2.0 0.0584 0.0047 0.0504 -0.0047 0.0421 0.0057
v = 1.5 0.0421 0.0006 0.0408 -0.0070 0.0310 0.0027
v = 3.0 0.0717 0.0118 0.0546 0.0014 0.0507 0.0095

Size of instrument (r)
0.1723 0.1270 0.1369 0.1744 0.1448 0.0462

Progressivity (k)
v = 2.0 0.2973 0.0507 0.3303 -0.0132 0.2529 0.1231
v = 1.5 0.2149 0.0178 0.2687 -0.0266 0.1861 0.0598
v = 3.0 0.3625 0.1020 0.3545 0.0181 0.3053 0.2019

Reranking (d)
v = 2.0 0.0035 0.0027 0.0020 0.0019 0.0007 0.0002
v = 1.5 0.0026 0.0020 0.0018 0.0014 0.0005 0.0002
v = 3.0 0.0038 0.0031 0.0016 0.0024 0.0010 0.0003

Notes: “Own SIC” are social insurance contributions paid directly by employees, self-employed
and benefit recipients. RE is the equalizing effect (difference between before and after-tax Ginis); v is
an “ethical” parameter that determines whether, in computing Ginis, low-income individuals receive
greater (v > 2) or smaller (v < 2) weight than high-income individuals. See Section 5 for details.

Source: EUROMOD.



pre-tax S-Ginis are substantially higher than in both Germany and the Nether-
lands.20 While country rankings are unaffected by the choice of v, the margin by
which U.K. inequality exceeds the other two countries’ increases when more weight
is put on higher income groups (lower v) indicating considerable differences
between higher income groups’ relative before-tax income positions. For instance
U.K. pre-tax income inequality is about 13 percent (17 percent) higher than in
Germany for v = 3 (v = 1.5). After taxes, U.K. household incomes are still the least
equal but Dutch and German values are now somewhat closer than before tax sug-
gesting that the tax system is more redistributive in Germany than in the Nether-
lands. Indeed, the relative decrease in inequality is highest in Germany with about
25 percent followed by 15 percent in the Netherlands and 13 percent in the U.K.
(all for v = 2). While IT and SIC together reduce inequality differences between
Germany and the Netherlands, they cause a further divergence between these
countries and the U.K.: after taxes, U.K. income inequality exceeds both the
German and Dutch measures by about 25 percent (v = 2).

Decomposing the RE redistribution measure along the lines discussed in
Section 5 above, we see a confirmation of the results from Table 1 with average IT
rates, measured in terms of r, largest in Germany and smallest in the Netherlands
(Table 2b).21 However, with a much more progressive income tax, IT are clearly
more redistributive in the Netherlands than in the U.K., both in absolute terms
and, even more so, relative to pre-tax income inequality. The progressivity of
German IT falls in between the Dutch and U.K. values except for v = 3: once suf-
ficient weight is given to the income position of low-income individuals, German
IT burdens are the most progressively distributed (partly as a result of the steep
tax-rate structure at the bottom to which I will return below). As expected, SIC
have a much smaller redistributive effect than IT.22 In Germany and the U.K. both
size (r) and liability progressivity (k) of SIC are considerably smaller than for IT.
Progressivity is larger for larger values of v since more weight is then given to the
progressive lower part of SIC schedules relative to the regressive features at the
top (upper contribution limits). In the Netherlands, these upper limits render SIC
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20S-Ginis and their components are computed for household incomes equivalized using the “mod-
ified OECD” equivalence scale giving a weight of 1 to the first adult, 0.5 to each further adult and 0.3
to children under 14. In computing inequality measures, individuals are counted (i.e. a household of
four is counted as four separate observations each entering with the same equivalized household
income) and weighted using household population weights provided in the underlying survey data.
Post-tax Ginis are computed for cash disposable incomes (= market incomes plus state cash benefits
plus private cash transfers minus income and property taxes minus own social insurance contributions).
Pre-tax income is post-tax income plus income taxes and contributions.

21Results diverge from other studies using similar indicators due to a range of conceptual and def-
initional differences, including reference period and data sources, the choice of units of analysis and
equivalence scales or the scope of relevant income definitions. For instance, while Wagstaff et al. (1999),
who limit their analysis to income taxes before subtraction of any tax credits, also base their calcula-
tions on the household unit of analysis, they use a different equivalence scale and data from earlier
periods and different sources.

22In computing redistribution measures for more than one sequential policy instrument, one needs
to decide a sequence for comparing pre- and post-instrument income inequalities. In the calculations
shown here, SIC are assumed to be subtracted from people’s incomes before IT since this corresponds
to the actual sequence in two of the countries (Germany and the Netherlands, where own SIC are tax
deductible and therefore have to be computed first).



as a whole regressive for v = 1.5 and v = 2 (negative k). However, with k values
close to zero, their total redistributive impact is small despite SIC revenues exceed-
ing IT receipts by more than 50 percent.

If tax functions are not adjusted for inflation, an increase in prices and
incomes amounts to an upward shift of incomes subject to tax in relation to nom-
inally defined tax function parameters. To see how sensitive tax burdens might be
towards such a shift, it is useful as a first step to consider the initial distribution
of incomes subject to tax. Figure 1 shows kernel densities of incomes subject to
IT and SIC in relation to 1998 rate schedules. We note that the German marginal
IT rate schedule (dark dashed line) is continuous rather than step-shaped. As a
result, an upward shift of taxable incomes leads to rising marginal tax rates for
the majority of taxpayers. In addition, the lowest marginal rate (about 26 percent)
is higher than in both the other two countries. The Dutch IT rate schedule is steep,
but relative to the distribution of taxable incomes, the largest increase in marginal
tax rates occurs only at rather high levels of taxable income. The U.K. schedule is
the flattest among the three. All three SIC systems (lighter dashed lines) exhibit
regressive characteristics, albeit to differing extents. Note, however, that lower con-
tribution limits exist for most types of social insurance contributions, rendering
the relevant rate schedules progressive for lower income ranges. Overall SIC rates
are lowest in the U.K. and highest in the Netherlands, where contributions to the
flat-amount citizen pension are particularly sizable and are levied on the same tax
base as IT.

Turning to the distribution of IT bases (dark solid lines) we clearly see the
widest (least equal) distribution of taxable incomes in the U.K. while Germany,
where “split” tax bases are shown for spouses in married couples subject to joint
taxation, exhibits the least dispersed distribution.23 Taxable incomes (reduced by
a number of deductions with potentially equalizing effects), are distributed more
equally than incomes subject to SIC (lighter solid lines) in Germany and the U.K.
but not in the Netherlands. The difference is largest in Germany, where income
tax splitting has an equalizing effect on taxable incomes whereas SIC are paid on
an individual basis. We also see the much lower wages subject to SIC in Eastern
Germany (thin grey line).

It is evident from the kernel densities that there is considerable scope for 
inflation to push people out of the tax-free range of the relevant schedules. In 
particular, there are very large numbers of individuals with incomes subject to SIC
below the relevant thresholds. In fact, the densities show local maxima just below
SIC thresholds in both Germany and the Netherlands.24 The same is true 
for taxable incomes, particularly for the U.K. where calculations (not reported)
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23National currencies are shown in order to allow readers to relate the graphs to national policy
parameters. Yet, it turns out that the chosen scales are nevertheless roughly comparable across coun-
tries as maximum values shown on the horizontal axes would be approximately the same for the three
graphs if converted to a single currency.

24This “bunching” observed in any one particular period is consistent with the existence of behav-
ioural reactions to prevailing tax rules but does not, by itself, establish the existence or extent of such
responses. The distribution may be determined by factors other than the tax system and tax band limits
may, in turn, be set intentionally so as to exempt substantial numbers of people from paying tax. Evi-
dence of “bunching” in a U.S. context and the behavioral elasticities consistent with this evidence are
discussed by Saez (1999).
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Figure 1. Income Tax (IT)/Social Insurance Contribution (SIC) Schedules and Distribution of
Incomes Subject to Tax, 1998

Source: EUROMOD.
Note: Rates shown exclude the German “Solidarity Surplus Tax” which is, however, included

in all simulated IT figures shown in this paper.
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show that for 2.4 percent of those with positive taxable income, income tax 
bases are less than 10 percent below the tax threshold. In Germany the fraction is
lower but still considerable at about 1.3 percent (or 700,000 tax units) while the
proportion of IT taxpayers in the population is similar to the U.K. (just over 40
percent). In the Netherlands, where more than 60 percent of the population pay
income tax, the number of people located just below the lowest rate threshold is
much smaller.



The plots of taxable income distributions in relation to tax band limits
provide a useful description of rate schedules and an illustration of the mecha-
nisms of “bracket creep” in terms of the effects on the rate schedule s(.). However,
they are less useful for visualizing the impact of inflation on the tax function t(.)
as a whole. This is because, at least in the case of incomes subject to IT, tax bases
as shown in Figure 1 will not generally move up or down in line with inflation as
they are in part determined by deductions and other adjustments a(.). Since these
can be eroded by inflation as well, nominal taxable incomes can increase by more
than inflation. In addition, any erosion of the values of tax credits c(.) will have
to be considered as well. Finally, it is not sufficient to look at fiscal units if we 
are interested in how inflation affects the distribution of household incomes. I
therefore now turn to analyzing the net effect of inflation on the distributional
properties of IT and SIC.

7. R  I

7.1. No Inflation Adjustments of Tax Rules

Isolating the effects of “bracket creep” from other changes such as economic
growth, unemployment, population structure or policy reforms is difficult when
looking at macro- or micro-data from different periods. Using a tax-benefit model,
however, it is straightforward to show the tax burdens that result for a given 
inflation scenario when keeping tax parameters nominally constant. Table 3 pre-
sents income distribution indicators for a range of inflation rates. These results are
computed in a similar way to the baseline figures discussed in the previous section;
the only difference being that all income values are inflated prior to computing taxes.

Results in the first column illustrate the earlier point that the extent of fiscal
drag is related to liability progressivity: the most elastic IT revenue is found in the
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Netherlands where we have also seen the most progressive distribution of IT
burdens. Note that percentage changes in revenues are expressed in real terms, i.e.,
4 percent inflation in Germany would lead to a 3.1 percent real increase in IT rev-
enues and a 0.4 percent real decrease in SIC receipts. These changes relate to a
given year. So if nominal German prices and incomes increase by, say, around 4
percent annually over a period of four years then the cumulative inflation rate will
be 1.044 - 1 ª 17% and real IT revenues will exceed baseline-year revenues by
around 12 percent in that year. Additional real revenues generated by the fiscal
drag during the entire four-year period will sum to about 30 percent or just under
a third of 1998 revenues, illustrating how infrequent inflation adjustments can
cause very significant revenue changes in-between adjustments. Clearly, these
numbers capture only the mechanical effects of bracket creep and do not take into
account any behavioral adjustments. So while the shown revenue changes should
not be interpreted as revenue projections (particularly over the longer-term), the
rather large effects do establish the extent to which inflation can potentially distort
existing redistributive mechanisms by altering transfers between households and
governments.

Who pays for the tax revenue increases and who benefits from any decreases
in contribution burdens? The most obvious result from Table 3 is that inflation
reduces IT progressivity (k) in all countries (for all values of the “ethical” para-
meter v). Moreover, the reductions in progressivity are substantial with nominal
income increases of 12 percent reducing k by between 3 percent (Netherlands, v =
3) and 7 percent (Netherlands, v = 1.5). SIC progressivity is also reduced (or regres-
sivity increased). In the Netherlands where, in 1998, the balance of progressive SIC
thresholds and regressive upper contribution limits turns out progressive only if
sufficient weight is attributed to low-income groups (v = 3), the impact of inflation-
induced erosions is in this case strong enough to change the distribution 
of SIC burdens from progressive to regressive. The very clear results showing 
falling degrees of progressivity over the entire range of countries and “ethical”
parameters are not surprising considering the distribution of tax bases relative to
the most progressive features of rate schedules seen in Figure 1 earlier. The erosion
of the tax-free limits will push large numbers of households into paying tax. Any
possibly progressivity-increasing effects discussed in Section 3 (through larger
absolute reductions of tax deductions for people with higher marginal tax rates as
well as increasing elasticities e as a result of increasing marginal rates for those with
positive tax burdens) cannot offset the resulting equalizing effect on tax burdens.

While inflation reduces progressivity, and thus the degree to which tax burdens
increase with rising incomes, we have seen that total IT amounts go up consider-
ably. For all countries and values of v, the increase in r is sufficiently large to cause
the redistribution measures RE to go up despite decreasing k. In fact, the country
ranking of relative RE changes is driven by the elasticity of r. In the Netherlands,
where IT burdens (but also degrees of progressivity) are most sensitive to infla-
tion, we also find the largest relative increases in RE: between 11 percent (v = 1.5)
and 17 percent (v = 3) for the 16 percent inflation scenario.

For SIC, on the other hand, both k and r are reduced resulting in declining
redistributive capacities. As the equalizing effect of SIC is much lower than that
of IT to start with, inflation causes RE to turn negative in Germany and the
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Netherlands for certain v. For instance if, as in the case of v = 1.5, we wish to put
more weight on the contribution of higher-income groups to inequality then any
inequality-reducing properties of German SIC burdens disappear once inflation
exceeds around 6 percent.

Overall, inflation strengthens the equalizing properties of IT and SIC taken
together (the sum of RE for IT and SIC increases slightly). Household incomes
after inflation are lower following considerable increases in total tax burdens.
Given the—on balance—progressive character of these tax burdens, this increase
causes household incomes to be slightly more equally distributed than before infla-
tion despite the inflation-induced erosion of tax progressivity.

7.2. Existing Automatic Inflation Adjustments

So far, we have analyzed how inflation would affect the redistributive mech-
anisms built into IT and SIC systems under the assumption of unadjusted tax
functions t(.). Where t(.) are adjusted (or “indexed”) to inflation in some way, the
effects will obviously be different. Given that relevant tax rules are exogenous 
parameters of the tax-benefit model used here, it is possible to repeat the earlier
analysis with tax parameters that resemble existing indexing mechanisms.

In practice, when looking at how tax rules have changed over time, it is diffi-
cult to separate inflation adjustments from policy measures introduced for other
reasons. This section therefore only considers statutory and automatic adjustment
mechanisms. Any discretionary adjustments made during that period are ignored.
The inflation rates we consider are those that were observed during the five-year
period from 1998 to 2003. The aim is to establish the effectiveness of statutory and
automatic inflation adjustments in protecting existing redistributive mechanisms
from inflation over that period.

Among the three countries considered, only Germany has no statutory
income tax indexing regime in place. Table 4 shows inflation rates for all three
countries along with the uprating factors d used to automatically adjust most IT
and SIC parameters in the Netherlands and the U.K.25 In the absence of discre-
tionary inflation adjustments, the effects of German inflation rates can be inferred
from the results shown for the hypothetical inflation rates in Table 3 above. For
the Netherlands and the U.K., cumulative adjustments over the five-year period
(12.9 percent and 11.5 percent, respectively) are close to total inflation rates (15.1
percent and 11.7 percent). A priori, we would therefore not expect any substantial
changes in tax revenues or distributional characteristics.

This is confirmed in Table 5, which indicates that any changes are mainly
driven by time-lags built into the indexing scheme. Given these lags, adjustments
under/over-compensate during times of increasing/decreasing inflation (the 
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25Unfortunately, the adjustment rules of Dutch SIC are not as explicit so we have to find a rea-
sonable approximation of actual adjustments to consider in the simulations. In practice, adjustments
are largely expenditure-based. That is, they depend on the amounts of benefits to be paid (i.e. if unem-
ployment is down, unemployment insurance contributions decrease, etc.). Since all simulations in this
paper assume that all income components, including insurance benefits, increase in line with inflation,
a reasonable modelling assumption, and the one adopted here, is to also hold all Dutch SIC parame-
ters constant in real terms.



relevant lags in the Netherlands are much longer than in the U.K.; see notes to
Table 4). Less than perfect adjustments in the Netherlands can also result from
deviations of the definition of adjustment factors (which excludes a number of
indirect taxes) from the consumer price index. Upon first inspection, it is surpris-
ing that revenues from Dutch SIC differ slightly from their 1998 level despite the
modeling assumption that relevant policy rules are up-rated in parallel with
current inflation (see footnote 25). The reason for this is an inter-dependence
between income tax and mandatory pension contributions: The income base on
which these contributions are computed is the same as for income tax. Any income
tax deductions and tax-free allowances are therefore subtracted from the contri-
bution base as well. Since the up-rating factor used for adjusting income tax rules
generally does not fully compensate for inflation, it follows that the contribution
base is reduced by deflated deductions and allowances, leading to rising contribu-
tions even though the contribution schedule remains unchanged in real terms (and
vice versa in 2003 where the income tax adjustment factor exceeds inflation).

8. C

I have used a new multi-country tax-benefit model to analyze distributional
consequences of inflation-induced distortions of income tax and social insurance
contribution schedules in Germany, the Netherlands and the U.K. In a second
step, the paper has tested the performance of automatic indexing regimes used in
two of the countries. The following conclusions can be drawn.

Real income tax burdens rise and social insurance contribution burdens fall
when nominally defined tax rules are not adjusted for inflation. The potential
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TABLE 4

I (p)  A A F (d)

The 
Germany Netherlands UK

% p d p d p d

1999 0.6 – 2.2 2.1 1.6 3.2
2000 1.5 – 2.4 1.7 3.0 1.1
2001 2.0 – 4.2 1.8 1.5 3.3
2002 1.4 – 3.3 3.1 2.1 1.7
2003 1.0 – 2.1 3.6 2.8 1.7

Notes: Inflation is measured as the relative change in average
consumer price indices (CPI, all items) over a 12 month period.
Average CPIs are computed in relation the fiscal year (January to
December in Germany and the Netherlands; April to March in the
U.K.). In the Netherlands, d is the factor used for adjusting income
tax parameters and is computed in relation to the so-called
“derived” CPI, which excludes a number of indirect taxes: d is equal
to the average index during the 12 months from the 7th to 18th
month before the tax year divided by the average index of the 19th
to 30th month before the tax year. In the U.K., d is the relative
change in the Retail Price Index during the 12 months preceding the
month of September before the tax year.

Source: OECE Main Economic Indicators; Statistics Nether-
lands; Office for National Statistics.
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revenue effects can be substantial, even at lower rates of inflation. While theoret-
ical results do not provide unambiguous answers about how inflation-induced ero-
sions of tax band limits, deductions and tax credits combine to alter the degree 
of progressivity built into tax systems, simulations show that, in unadjusted tax
systems, overall progressivity is reduced in all three countries. Despite this flatten-
ing of the distribution of tax burdens, the equalizing properties of income tax and
social insurance contributions combined are enhanced as a result of increasing
total tax burdens. That is, fiscal drag reduces real household incomes but, due to
the overall progressive nature of tax burdens, causes them to be more equally dis-
tributed than before inflation.

Existing inflation adjustment schemes in the Netherlands and the U.K.
perform well in immunizing tax systems’ distributional and revenue-generating
properties from inflation-induced distortions. The size of these corrections 
suggests that these properties can be seriously affected in countries where no 
automatic inflation adjustments exist. Discretionary adjustments will only be effec-
tive in preventing these changes if implemented on a regular, or quasi-automatic,
basis.

The scenarios considered here have assumed that all incomes increase in line
with inflation. Given these assumptions, estimates of the extents of fiscal drag and
the resulting reduction of progressivity are likely to be conservative. One reason
is that social transfers may not in fact be fully indexed to the price level so that
those depending on benefit payments may be particularly hard-hit. And second,
average incomes may increase at a faster rate than prices, and thereby further 
accelerate a decline in progressivity—even if comprehensive inflation-adjustment
mechanisms are in place.
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