
Peichl, Andreas; Schaefer, Thilo; Scheicher, Christoph

Working Paper

Measuring Richness and Poverty

FiFo-CPE Discussion Paper, No. 06-11

Provided in Cooperation with:
FiFo Institute for Public Economics, University of Cologne

Suggested Citation: Peichl, Andreas; Schaefer, Thilo; Scheicher, Christoph (2006) : Measuring
Richness and Poverty, FiFo-CPE Discussion Paper, No. 06-11, Finanzwissenschaftliches
Forschungsinstitut an der Universität zu Köln (FiFo Köln), Köln

This Version is available at:
https://hdl.handle.net/10419/23260

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/23260
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


 
FiFo-CPE Discussion Papers 
Finanzwissenschaftliche Diskussionsbeiträge 

 

 

 

 

 

Discussion Paper No. 06-11 

Measuring Richness and Poverty 
A micro data application to Germany and the EU-15 

Andreas Peichl, Thilo Schaefer and  
Christoph Scheicher 

2006 

 

 

 

 

 

Finanzwissenschaftliches Forschungsinstitut an der Universität zu Köln 

FiFo Köln is a Member of CPE -  fifo-koeln.de 
Cologne Center for Public Economics  cpe.uni-koeln.de 



http://fifo-koeln.de 
http://cpe.uni-koeln.de 

FiFo-CPE Discussion Papers 
Finanzwissenschaftliche Diskussionsbeiträge 

No. 06-11  /  October 2006 

ISSN 0945-490X 

 

Measuring Richness and Poverty* 
A micro data application to Germany and the EU-15  

Andreas Peichl1  

Thilo Schaefer2 

Christoph Scheicher3 

* The authors would like to thank Christian Bergs, Jean-Yves Duclos, Clemens Fuest, Stephen Jenkins, Peter Lambert 
and Karl Mosler for their helpful contributions. The usual disclaimer applies. 
1 CPE - Cologne Center for Public Economics, University of Cologne, Albertus-Magnus-Platz, 50923 Cologne, 
a.peichl@uni-koeln.de. 
2 CPE - Cologne Center for Public Economics, FiFo at the University of Cologne, Zülpicher Str. 182, 50937 Cologne, 
schaefer@fifo-koeln.de. 
3 Department of Economic and Social Statistics, University of Cologne, Albertus-Magnus-Platz, 50923 Cologne,  
scheicher@statistik.uni-koeln.de 

 

 
Finanzwissenschaftliches Forschungsinstitut  
an der Universität zu Köln  

A Member of CPE -  
Cologne Center for Public Economics 

P.O. Box 420520, D-50899 KÖLN 
Zülpicher Str. 182, D-50937 KÖLN 

T. +49-221-426979 
F. +49-221-422352 



Measuring Richness and Poverty

A micro data application to Germany and the EU-15

Andreas Peichl�, Thilo Schaeferz, Christoph Scheicherx

October 2006

Abstract

In this paper, we de�ne a new class of richness measures. In contrast to the often used head-

count, these new measures are sensitive to changes in rich person�s income and therefore allow

for a more sophisticated analysis of richness.

We demonstrate the application of these new measures to analyse the development of poverty

and richness over time in Germany, to compare Germany to the other EU-15 countries and to

investigate the impact of tax reforms on poverty and richness. The latter analysis is based on

micro data provided by the simulation model FiFoSiM using German income tax and household

survey micro data. We show that it partly depends on the measure whether the development

of richness in Germany is increasing or decreasing. The cross country analysis yields several

groups of countries according to their values of poverty and richness indices. The new richness

measures show that the e¤ects of �at tax reform scenarios depend on the reform parameters.

Using these examples, we show the importance of taking into account the dimension of changes

and not only the number of people beyond a given richness line (headcount). We propose to

use the new measures in addition to the headcount index for a more comprehensive analysis of

richness.
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1 Introduction

The �nancing problems of the European welfare states and the increasing pressure of global

economic competition have given rise to a debate wether the gap between rich and poor is

widening. It is widely believed that the rich are getting richer and the poor are getting poorer.

Many proposals for reforming the tax and transfer system are critisised for redistributing from

the poor to the rich. Given this debate, appropriate measures of poverty and richness are of

key importance for an empirical analysis.

Several income poverty indices have been developed in the long tradition of the literature

on measuring poverty1. For Germany, quantitative studies of income poverty are for example

Krause and Wagner (1997) or Hanesch et al. (2000). Since 2000 the German parliament de-

mands regular governmental reports on poverty and richness. In these reports2 income poverty

and richness are measured as the population shares of poor and rich persons (headcount index).

Studies comparing European countries are for example de Vos and Zaidi (1997) and Atkinson

(1997).3 Measuring income richness is a less considered �eld. As far as we know, empirical

studies mainly use the headcount ratio to measure income richness. Studies on income richness

are for example Krause and Wagner (1997) or Merz (2004).4

This paper contributes by de�ning a new class of richness indices analogously to well-known

measures of poverty. Our approach is more sophisticated because it also takes the dimension

of changes and not only the number of people beyond a given richness line into account. To

demonstrate the usefulness of these new measures we analyse three problems: First, we look

at the development of poverty and richness indices over time in Germany (ex post longitudinal

analysis). Second, we compare the values of these indices for Germany with di¤erent European

countries (cross country analysis). Third, we compute the values of these indices for di¤erent

reform proposals of the German tax and transfer system (ex ante analysis). Our analysis is

based on household micro data provided by GSOEP, ECHP and the microsimulation model

FiFoSiM.

The empirical application reveals that our new measures change the results of a pure head-

count analysis distinctively. The longitudinal analysis leads to ambiguous results for the de-

velopment of richness in Germany. It depends on the measure, whether richness is increasing

(headcount) or decreasing (some of the new measures) regarding various time periods. We

show that the results vary considerably with the weight of higher incomes which the new meas-

1See for example Zheng (1997) or Chakravarty and Muliere (2004) for recent surveys.
2See Bundesregierung (2001) and Bundesregierung (2005).
3A microsimulation study of the e¤ects of a minimum pension policy to reduce poverty in several European

countries can be found in Atkinson et al. (2002).
4There is a series of recent papers using the income share of the top percentile as an indicator of richness.

See Atkinson (2005), Dell (2005), Piketty (2005) and Saez (2005).
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ure accounts for. The cross country analysis yields di¤erent groups of countries according to

their values of poverty and richness indices. Southern European countries are characterised

by rather high poverty and richness, whereas middle and northern European countries can be

distinguished by rather small values of poverty and richness. In addition, we show, for example

that Ireland�s headcount index is almost twice as high as Germany�s, but in terms of the of our

new measures the values are almost the same. Furthermore, we show that for a �at tax reform

in Germany the headcount measure indicates a decline in richness, whereas our new measure

illustrates an increase in richness. In fact, the richest of the rich gain and therefore the overall

dimension of the rich people�s income increases. These examples demonstrate the usefulness of

our new measures and that they should be used in addition to the headcount index for a more

comprehensive analysis of richness.

The setup of the paper is organised as follows: Section 2 describes well-known poverty

indices. In section 3 we de�ne analogue indices of richness and report the main di¤erences.

In section 4 we describe the micro data used for the analysis. We analyse the development of

poverty and richness in Germany in section 5. Section 6 reports the results of the European

cross-country analysis. In section 7 di¤erent proposed income tax reform scenarios for Germany

are analysed. Section 8 concludes.

2 Poverty indices

Many poverty indices have been proposed in the literature.5 We focus on a class of indices that

contains the two most common measures, the headcount and the FGT6 indices.

Consider a net income distribution x = (x1; x2; : : : ; xn) 2 Rn+, where n is the number of
individuals or households. Let � be the poverty line, e.g. 60% of the median income, and

p = #fijxi < �; i = 1; 2; : : : ; ng the number of poor persons.
We consider poverty indices ' of the form

'(x) =
1

n

nX
i=1

u
�xi
�

�
; (1)

where u : R+ ! R+ is decreasing on [0; 1) and vanishes on [1;1). Examples are:

� The proportion of poor persons (headcount) is de�ned as

'HC(x) =
1

n

nX
i=1

1xi<� =
p

n
;

5See Zheng (1997) or Chakravarty and Muliere (2004) an overview of the vast literature.
6See Foster et al. (1984).
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with 1xi<� = 1, for xi < � and 1xi<� = 0 elsewhere.

� The Foster et al. (1984) indices (FGT) are de�ned by

'FGT (x) =
1

n

nX
i=1

��
1� xi

�

�
+

��
;

with � > 0 and y+ := maxfy; 0g.

� Other examples of this form (1) are the indices by Watts (1968) and Chakravarty (1983).

3 New measures of richness

While all poverty indices of the previous section are well-known, little research has been done

on the measurement of richness. The �rst challenge is to de�ne an a­ uence or richness line.

For an overview of the sparse literature see Medeiros (2006). We de�ne it analogously to the

poverty line.

Let � be the richness line, e.g. 200% of median or mean income, and r = #fijxi > �; i =
1; 2; : : : ; ng the number of rich persons.
Often the proportion of rich persons is used as a measure of richness:

RHC(x) =
1

n

nX
i=1

1xi>� =
r

n
:

Its de�nition resembles that of the headcount ratio. But, if we want to compare di¤erent tax

and transfer reform scenarios, this is not a satisfying de�nition of richness: If nobody changes

his or her status (rich or non-rich), neither a change in a rich person�s income nor a transfer

between rich persons will change this index.

Medeiros (2006) proposes to de�ne measures of richness in analogy to the FGT indices.

However, Medeiros�FGT indices of richness are not standardised, which would be appropriate

for the headcount but not for the FGT indices. Therefore, we propose a standardised approach

of richness measures bounded to the unit interval.

There is an obvious di¤erence between the income classes of the poor and of the rich: The

incomes of the poor are bounded by 0 and �, but the incomes of the rich only have a lower

bound �. Therefore, we transform the incomes of the rich, relative to the richness line, xi
�
, to

the unit interval by a strictly increasing transformation function f . We use strictly increasing

transformations, because the indices of richness should be sensitive to higher incomes, and

assume limy!1 f(y) = 1.

6



In poverty measurement, the focus axiom is generally accepted, i.e. a poverty index is not

modi�ed if a non-poor person�s income is changed and this person does not change his or her

status. This can be applied analogously to the measurement of richness: A person with an

income not higher than � should not in�uence the measure of richness, f(xi
�
) = 0, for xi

�
� 1.

Examples for f(y) are the functions f(y) = 1� 1
y
or f(y) = 1� e1�y, for y > 1, and f(y) = 0

elsewhere.

A second important di¤erence between the measurement of poverty and richness concerns

the transfer axiom.7 In poverty measurement decreasing the income of a very poor person shall

have a larger e¤ect than increasing the income of a relatively richer poor (minimal transfer

axiom). Because of diminishing marginal utility, a richness index shall be less sensitive to

changes of very high incomes. The relative incomes xi
�
have then to be transformed by a

function which restriction to high incomes is concave.

Taking all this into account, we de�ne measures of richness R by

R(x) =
1

n

nX
i=1

v

�
f

�
xi
�

��
;

where f : R+ ! [0; 1] is strictly increasing on (1;1), v : [0; 1] ! R+ (in particular [0; 1]) is

increasing and v(f(�)) is at last concave, that is, has a concave restriction on [a;1[ for some
a 2 R+. 8

If we use f(y) := 1 � 1
y
for y > 1 and v(y) := y�, with � > 0, we obtain a richness index

R�,

R�(x) =
1

n

nX
i=1

0@1� 1�
xi
�

�
1xi>�

1A�

=
1

n

nX
i=1

��
xi � �
xi

�
+

��
: (2)

This richness index resembles the FGT index of poverty. In this case the richness index

decreases by a regressive transfer between a rich and a very rich person. For 0 < � < 1, (x��
x
)�

is concave on (�;1) and for � > 1, (x��
x
)� is at last, i.e. on ((� + 1)�=2;1), concave and by

this, the second postulate that distinguishes richness from poverty measurement is ful�lled.

We may also employ f(y) = 1 � 1
ye
; e > 0, for y > 1 and v(y) = y and obtain an index

similar to that of Chakravarty (1983):

Re(x) =
1

n

nX
i=1

�
1�

�
�

xi

�e�
+

; e > 0:

7C.f. the transfer axioms in Chakravarty and Muliere (2004).
8A special case, without transformation f is the Watts (1968) measure of a­ uence, i.e. � = �, v(y) = ln(y)

for y > 1.
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Obviously, f(y) = (1 � (�
y
)e) is concave, for y > � and e > 0. Many other richness indices

can be de�ned in this way.

We now illustrate the two considerable advantages of our new measures by small examples:

Example 1: A change in a rich person�s income should change the measure of richness:

Consider two populations with income distribution

x = (5; 5; 5; 11; 11) and y = (5; 5; 5; 100; 100) :

Let �x, �y be 200% of the median income. Then �x = �y = 10 and we obtain

RHC(x) = RHC(y) = 40% ;

and

R1(x) = 3; 64% and R1(y) = 36; 00% :

The latter appears to be the more plausible result since R1(x) < R1(y).

Example 2: A richness index shall be less sensitive to changes of very high incomes: Let:

x = (5; 5; 5; 11; 9989) and y = (5; 5; 5; 1000; 9000) ;

where y is obtained from x by a progressive transfer of 989 monetary units between the two

rich persons. Again we obtain

RHC(x) = RHC(y) = 40% ;

but more plausible results for R1:

R1(x) = 21; 80% and R1(y) = 39; 78% :

4 Data sources

We use three di¤erent data sources for our analysis. For the analysis of the development of

the indices in Germany we use panel data from the GSOEP. Data from the ECHP is used for

the cross country comparison, whereas data provided by the microsimulation model FiFoSiM is

used for the analysis of tax reforms. All three sources are described in the following subsections.
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4.1 GSOEP

The German Socio-Economic Panel (GSOEP) is a representative panel study of private house-

holds in Germany since 1984. It includes in each wave the incomes of the previous year. In

2003, GSOEP consists of more than 12,000 households with more than 30,000 individuals.

The data include information on earnings, employment, occupational and family biographies,

health, personal satisfaction, household composition and living situation.9

4.2 ECHP

The European Community Household Panel (ECHP) is a survey on income (including social

transfers etc.), labour, poverty, housing, health, as well as various other social indicators con-

cerning living conditions of private households and persons in the member states of the EU.

The data was collected by national institutions in the member states. In the �rst wave (in

1994) the sample contained 60,500 nationally representative households in the then 12 Member

States. Data of the ECHP is available for the 8 years from 1994 to 2001.10

4.3 FiFoSiM

FiFoSiM is a microsimulation model for the German tax and transfer system using income tax

and household survey micro data.11 The approach of FiFoSiM is innovative in so far as it creates

a dual database using two micro-data sets for Germany: FAST98 and GSOEP.12 FAST98 is

the income tax scienti�c use-�le 1998 containing a 10%-sample of the o¢ cial German federal

income tax statistics.13 FAST98 includes the relevant data from income tax �les of nearly 3

million households in Germany. A speci�c feature of FiFoSiM is the simultaneous use of both

databases allowing for the imputation of missing values or variables in the other dataset.14

The layout of FiFoSiM follows several steps: First the database is updated using the static

ageing technique15 which allows controlling for changes in global structural variables and a dif-

ferentiated adjustment for di¤erent income components of the households. Second, we simulate

the current tax system in 2006 using the modi�ed data. The result of this simulation is the

benchmark for di¤erent reform scenarios which are also modelled using the modi�ed database.
9See SOEP Group (2001) or Haisken De-New and Frick (2003) for a more detailled introduction to GSOEP.
10See Statistical O¢ ce of the European Communities (1996) for a detailed description of the ECHP.
11C.f. Fuest et al. (2005) for a detailed description of the FiFoSiM simulation model.
12In the last years several tax bene�t microsimulation models for Germany have been developed (see for

example Peichl (2005) or Wagenhals (2004)). Most of these models use either GSOEP or FAST data. FiFoSiM
is so far the �rst model to combine these two databases.

13Cf. Merz et al. (2005) for a description of FAST98.
14See Rässler (2002) for an introduction to statistical matching procedures and imputation techniques.
15Cf. Gupta and Kapur (2000) for an overview of the techniques to modify the data for the use in microsim-

ulation models.
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The modelling of the tax and transfer system uses the technique of microsimulation.16 Fi-

FoSiM computes individual tax payments for each case in the sample considering gross incomes

and deductions. The individual results are multiplied by the individual sample weights to ex-

trapolate the �scal e¤ects of the reform with respect to the whole population. After simulating

tax payments and received bene�ts we can compute the disposable income for each household.

Based on these households�net incomes we estimate the distributional e¤ects of the analysed

tax reforms. A detailed description of the FiFoSiM simulation model can be found in Fuest

et al. (2005).

5 Development of poverty and richness in Germany

Table 1 presents the results of the longitudinal analysis of the development of the indices of

relative poverty and richness for Germany from 1983 to 2002.17

'FGT R�
year 'HC � = 1 � = 2 RHC � = 1 � = 2
1983 12:46 3:13 1:43 5:97 1:29 0:50
1984 13:01 3:30 1:55 5:66 1:35 0:55
1985 12:39 3:16 1:51 5:54 1:17 0:43
1986 12:07 3:02 1:41 5:13 1:11 0:37
1987 12:13 3:26 1:54 5:77 1:07 0:34
1988 12:33 3:21 1:53 5:29 1:12 0:40
1989 11:83 3:35 1:76 5:44 1:21 0:45
1990 12:98 3:66 1:92 5:57 1:16 0:40
1991 12:52 3:43 1:67 5:76 1:12 0:37
1992 13:30 3:73 1:90 6:00 1:21 0:40
1993 12:96 3:74 1:89 6:78 1:47 0:50
1994 14:38 4:45 2:37 7:00 1:46 0:51
1995 13:87 4:23 2:24 6:75 1:40 0:47
1996 13:29 4:12 2:17 6:79 1:42 0:49
1997 13:10 4:00 2:09 6:72 1:21 0:38
1998 12:19 3:68 1:87 6:65 1:29 0:41
1999 13:62 4:20 2:18 7:17 1:39 0:45
2000 13:46 4:14 2:05 6:59 1:31 0:42
2001 15:10 4:51 2:18 7:86 1:64 0:57
2002 15:44 4:57 2:14 7:52 1:48 0:48

Table 1: Values (in %) of the poverty and richness indices using GSOEP data (Household Post-Government
Income), modi�ed OECD-Scale, until 1990 only West Germany.

16Cf. Gupta and Kapur (2000) or Harding (1996) for an introduction to the �eld of microsimulation.
17The poverty (richness) line is 60% (200%) of the median income.
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The values of the headcount indices both for poverty and richness have been increasing in

the 20 years of our analysis. Therefore one could make the case of �the rich getting relatively

richer while the poor are getting relatively poorer�. But when looking at the newly de�ned

measures of richness R� this hypothesis does not hold for an increasing sensitivity parameter

�: From 1983 to 2002, for example, R1 has increased, whereas R2 has decreased. Therefore

a more sophisticated analysis of the development of richness yields di¤erent results than just

counting the number of people above a certain income (richness) line. This development could

be explained by the relatively increased fraction of the upper middle class with high incomes,

whereas the fraction of households with extremely high incomes remains constant.

When taking a closer look at the development of the indices over time, one has to divide

the data into the periods of 1983-1990 (only West-Germany) and 1991-2002 (East and West

Germany). During the pre-reuni�cation period, the measures of richness decreased on the whole,

but nevertheless oscillating between periods. After reuni�cation there is an overall increase in

the measures of richness and poverty which can be explained by the income di¤erences between

East and West Germany. The new measures of richness R� can yield distinctively di¤erent

results than the ordinary headcount index, which can be illustrated for several examples: From

1983 to 1984 and from 1987 to 1988 the headcount index indicates a decrease in richness whereas

R� indicates an increase. From 1986 to 1987 and from 1997 to 1998 it is the other way around,

RHC is increased while R� is decreased. These e¤ects can be explained by changes in the income

structure. If RHC decreases while R� increases, the number of people above the richness line

declines (headcount), whereas the dimension of richness is increasing. The rich are getting

richer. Therefore, we propose to use the new measures in addition to the headcount index for

a more comprehensive analysis of richness.

6 Relative poverty and richness in the EU-15

Table 2 presents the results of the cross country analysis comparing the values of the indices

for the EU-15 countries in 2000.18

The values of these indices vary signi�cantly across countries. The highest (lowest) values

of richness in terms of the headcount measure can be found in Portugal (Denmark), whereas

poverty is the highest (lowest) in Ireland (The Netherlands). When looking at the more soph-

isticated measures of richness, this order remains.

The cross country analysis yields 5 groups of countries in comparison to the EU-15 average:

1) High poverty and high richness: Greece, Ireland, Portugal, Spain, UK

18The median and therefore the poverty (60%) and richness (200%) lines are computed for each country
respectively.
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'FGT R�
'HC � = 1 � = 2 RHC � = 1 � = 2

Austria 16:08 4:99 2:82 6:50 0:97 0:25
Belgium 14:41 3:65 1:76 9:96 1:43 0:47
Denmark 15:53 4:72 2:41 5:28 0:57 0:17
Finland 15:94 4:78 2:59 8:59 0:94 0:29
France 16:29 5:28 2:96 8:28 1:24 0:34
Germany 13:50 4:15 2:10 6:60 1:29 0:41
Greece 22:96 9:25 5:31 12:08 2:28 0:66
Ireland 27:46 8:12 3:40 12:03 1:49 0:44
Italy 20:25 7:38 4:33 7:96 1:26 0:38

Luxembourg 13:36 3:15 1:19 9:32 1:29 0:36
Netherlands 11:85 4:52 2:82 7:10 1:04 0:30
Portugal 23:61 8:31 4:34 13:34 3:80 1:37
Spain 20:16 7:15 4:34 11:85 2:26 0:68
Sweden 13:67 5:20 3:17 6:72 0:82 0:24

United Kingdom 19:73 6:82 3:76 12:62 2:00 0:63

EU-15 17:65 5:83 3:15 9:22 1:51 0:47

Table 2: Values (in %) of the poverty and richness indices using ECHP data (Household Total Net Income),
modi�ed OECD-Scale, 2000.

2) High poverty and low richness: Italy

3) Average poverty and richness: Belgium, Finland, France

4) Low poverty and high richness: Luxembourg,

5) Low poverty and low richness: Austria, Denmark, Germany, Netherlands, Sweden

When comparing the countries, one can see distinctive di¤erences between the measures.

Ireland, for example, has almost twice the amount of rich people in terms of the headcount

than Germany, but in terms of the R� it is almost the same. The reason for this might be

that there are a lot of people only just above the richness line in Ireland, whereas in Germany

there are less people above that line, but more often well above. Furthermore, France and the

Netherlands, for example, have higher values for the headcount index, but smaller values of

R� than Germany. Therefore, the usefulness of our new richness measures in addition to the

headcount measure becomes evident.

12



7 Poverty and richness e¤ects of �at tax reform propos-

als in Germany

We analyse the e¤ects of two �at tax reform proposals on poverty and richness in Germany.19

As the Benchmark for our ex ante analysis we use the simulated population under the current

German income tax law for the year 2006 (status quo) provided by the microsimulation model

FiFoSiM.

The considered tax reform scenarios are revenue-neutral combinations of tax base simpli�ca-

tion with single tax rates as described in Fuest et al. (2006). Tax base simpli�cation is modelled

as the abolition of a set of speci�c deductions from the tax base included in the German income

tax system.20 We look at two (revenue-neutral) �at tax reform scenarios. The �rst one has a

low marginal tax rate of 26% and a basic tax allowance of 7664 euros (which corresponds to

the current tax system). The second �at tax scenario has a higher marginal tax rate of 32%

and a higher allowance of 11650 euros.

The e¤ects of these tax reform scenarios are calculated in the microsimulation model Fi-

FoSiM. We abstract from behavioural adjustments in this paper, i.e. we assume that the

economic agents do not change their labour or savings supply in response to these tax reform

scenarios.

Table 3 presents the values of the measures for the di¤erent tax reform scenarios in the

manner of the governmental reports on poverty and richness.21 In this methodology, the median

and therefore the poverty and the richness line vary in each case.22

'FGT R�
scenario 'HC � = 1 � = 2 RHC � = 1 � = 2

status quo 15:21 4:34 2:53 6:25 1:52 0:57
�at tax 1 15:22 4:34 2:53 6:64 1:77 0:73
�at tax 2 15:20 4:33 2:52 5:63 1:39 0:55

Table 3: Values (in %) of the poverty and richness indices using FiFoSiM (variable poverty and richness lines).

The values for the poverty indices do not change signi�cantly for the revenue-neutral reform

scenarios in comparison to the status quo.23 The richness indices however change due to the
19In this paper we focus on questions of poverty and richness. We analyse the e¤ects of these tax reforms on

equity and e¢ ciency elsewhere (see Fuest et al. (2006)).
20Our choice of simpli�cation measures is in�uenced by the German policy debate about existing tax breaks

and deductions. Naturally, this analysis is restricted by the availability of data.
21These results are based on the enhanced GSOEP tax bene�t module of FiFoSiM, because of the better

representation of the whole population at both ends of the income distribution.
22Our results, when using the same methodology, are in line with these reports (see Bundesregierung (2001)

and Bundesregierung (2005)).
23When analysing poverty, one has to take into account that the lowest deciles of the income distribution
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fact that the tax base simpli�cation measures a¤ect higher income groups the most.24 The

various reform scenarios change these indices into di¤erent directions. The �at tax with a

high marginal rate and basic allowance (�at tax 2) decreases these indices, whereas the �at

tax with a low marginal rate and basic allowance (�at tax 1) increases the richness measures.

This information might be interesting for politicians, but an increasing measure of poverty (or

a decreasing index of richness) does not necessarily indicate a worse situation for people with

low (high) incomes as a result of the changing poverty (richness) line.

'FGT R�
scenario 'HC � = 1 � = 2 RHC � = 1 � = 2
status quo 15:21 4:34 2:53 6:25 1:52 0:57
�at tax 1 15:28 4:35 2:53 6:30 1:67 0:69
�at tax 2 15:19 4:33 2:52 5:86 1:46 0:58

Table 4: Values (in %) of the poverty and richness indices using FiFoSiM (�xed poverty and richness line).

To account for this weakness of relative measurement, we �x the poverty and richness lines

at the value of the status quo taxation and calculate the measures again (see table 4). Not

surprisingly, there is again no large variation in the values of the poverty measures, because all

reform scenarios guarantee large basic allowances. Nevertheless the �at tax with a high basic

allowance (�at tax 2) decrease the poverty, whereas the �at tax with a low basic allowance

increases the poverty indices.

Obviously, the richness indices react stronger than the poverty measures. The �at tax al-

ternative with low marginal rate and basic allowance (�at tax 1) increases the indices. Whereas

the the �at tax with high marginal rate and basic allowance (�at tax 2) decrease the headcount

measure as well as our measure for � = 1. For � = 2; however, the �at tax scenario (�at tax

2) increases R2 slightly. This is caused by the greater reliefs of the very high incomes resulting

from decreasing e¤ective marginal tax rates25. When a higher weight � is attached to changes

of high incomes, the measures of richness R1 and R2 might indicate an increase in richness in

contrast to the conventional headcount measure. E.g. the di¤erence between status quo and

�at tax 1 (with lower top tax rate) is greater in R1 than in RHC , because rich people would

become even richer.26 Hence, the importance of more sophisticated measures of richness is

evident.27

seldom pay income taxes (see Fuest et al. (2006)). Therefore, a reduction of income poverty through tax reforms
is naturally restricted. A reform of the bene�t system, like an increase in the social assistance for instance,
would be a more e¤ective measure.

24See Fuest et al. (2006) for a detailed analysis of the distributional e¤ects of these measures.
25See Fuest et al. (2006).
26See also the examples of section 3.
27See the appendix for a more detailed analysis of the e¤ects on subgroups of the population.
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8 Conclusions

In this paper, we propose a new class of richness measures. In contrast to the headcount, the

values of these new indices will increase with rich persons income. We apply these indices to

longitudinal data of Germany, cross country data of the EU-15 and we simulate di¤erent �at

tax reform scenarios for Germany.

The analysis leads to ambiguous results for the development of richness in Germany. The

headcount index and R1 indicate an increase whereas when increasing the sensitivity parameter

�, the new measure R2 decreases from 1983 to 2002.

The cross country analysis yields several groups of countries according to their values of

poverty and richness indices. Southern European countries (e.g. Greece, Portugal, Spain)

and the Anglo-Saxonian countries can be characterised by rather high poverty and richness,

whereas middle and northern European countries (e.g. Austria, Denmark, Germany, Neth-

erlands, Sweden) can be distinguished by rather small values of poverty and richness. The

comparison of the countries reveals distinctive di¤erences in the values of the measures. There-

fore, the usefulness of our new richness measures in addition to the headcount measure becomes

evident.

Furthermore we �nd that the (revenue-neutral) �at tax reform scenarios have only small

e¤ects on poverty but some in�uence on richness. Nevertheless, we show that the two scenarios

change the indices into di¤erent directions. A �at tax with a low marginal tax rate and

basic allowance increases poverty and richness, whereas a �at tax with higher tax parameters

decreases both. Hence, the �rst one redistributes in favour of the very high incomes at the

expense of the low incomes, whereas the second does the opposite. Therefore, the e¤ects of �at

tax reform scenarios on richness (and poverty) crucially depend on their design.

Moreover, our analysis shows that new richness measures lead to di¤erent results in com-

parison to the headcount index for some of the periods, countries and reform scenarios. Our

approach is more appropriate, because it also takes the dimension of changes and not only

the number of people beyond a given richness line into account. This approach is therefore

especially useful for the analysis of decreasing top tax rates, which has been a popular trend in

many OECD countries during the last years.28

To sum up, our proposed new class of richness measures accounts for changes in the dimen-

sion of high incomes and therefore allows for a distinct analysis of structural changes at the top

of the income distribution. We propose to use the new measures in addition to the headcount

index for a more sophisticated analysis of richness.

28Cf. OECD (2006).
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Appendix

'FGT R�
scenario 'HC � = 1 � = 2 RHC � = 1 � = 2

single, no children
status quo 2:12 0:91 0:77 9:47 2:07 0:72
�at tax 1 2:15 0:95 0:80 9:59 2:24 0:83
�at tax 2 2:09 0:93 0:80 9:12 2:04 0:74

single parents
status quo 39:41 15:68 11:40 0:51 0:12 0:05
�at tax 1 39:62 15:70 11:41 0:52 0:14 0:06
�at tax 2 39:44 15:67 11:39 0:48 0:12 0:05

couple, no children
status quo 1:99 0:80 0:68 10:07 2:34 0:82

�at tax 1 2:09 0:90 0:76 9:87 2:37 0:88

�at tax 2 1:95 0:85 0:74 9:76 2:25 0:80

couple with children
status quo 8:18 3:61 3:39 2:46 0:52 0:16

�at tax 1 7:88 3:65 3:29 2:62 0:58 0:20

�at tax 2 8:09 3:72 3:49 2:36 0:51 0:17

Table 5: Values (in %) of the poverty and richness indices using FiFoSiM (�xed poverty line) for subgroups
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