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1 Introduction

In the academic debate on the appropriate income tax base, the question of whether
or not capital income should be taxed is a key issue. According to the concept of
comprehensive income taxation (Schanz (1896), Haig (1921) and Simons (1938)),
both capital and labour income should be part of the tax base. Advocates of
consumption tax systems (see e.g. Fisher & Fisher (1942)), in contrast, argue that
the normal return to investment should be exempt from tax.
Most existing tax systems are based on the principle of comprehensive income

taxation. But recent tax reforms have reduced the tax burden on capital income
relative to other types of income. Examples for this trend include the introduction
of tax exemptions for retirement savings in the U.S. and many other countries and
the move toward dual income taxation in the Scandinavian countries. As a result,
existing tax systems include elements of both the traditional comprehensive income
tax concept and the consumption tax approach. For many observers, though, these
hybrid systems do not go far enough, and several tax reform proposals suggest the
introduction of pure consumption tax systems1.
In the literature, the advantages and disadvantages of consumption tax reforms

have been discussed extensively. While advocates of consumption taxation point
to the e¢ ciency losses and adverse growth e¤ects caused by capital income taxes,
critics point out that consumption tax systems are vulnerable to income shifting,
that a switch to consumption taxes would have undesirable distributional e¤ects
and that it may give rise to tax revenue losses.
Compared to the extensive theoretical debate on consumption tax reforms,

relatively little empirical work has been done in this area. This paper focuses on
one important empirical aspect of consumption tax reforms: the e¤ects on tax
revenue. Estimating the tax revenue di¤erence between the existing tax system
and a hypothetical consumption tax system is interesting for two reasons. Firstly,
consumption tax reform proposals will be unsuccessful in the political process if
the expected tax revenue losses are too high. Secondly, the tax revenue di¤erence
between the existing tax system and a hypothetical consumption tax system may
be interpreted as a measure of the tax burden on the normal return to capital
(Gordon, Kalambokidis & Slemrod (2004a)).
In the literature, empirical work on the tax revenue e¤ects of consumption tax

reforms mostly focuses on the United Kingdom and the United States. Meade
(1978, p. 261¤.) estimates the tax revenue from di¤erent consumption based tax
systems. Gordon & Slemrod (1988) compare the tax revenue generated under the
existing tax system in the U.S. to the tax revenue that would be generated by an

1See e.g. Meade (1978), Hall & Rabushka (1995) or, for Germany, Rose (2003) or Mitschke
(2004).
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R-base type cash �ow tax. They �nd that, in 1983, the US government would
have increased tax revenue by implementing a cash �ow tax system. Gordon,
Kalambokidis & Slemrod (2004a) and Gordon, Kalambokidis, Rohaly & Slemrod
(2004) replicate and extend the analysis by applying it to data for the years 1995
and 2004. It turns out that a switch to a consumption based tax systems in 1995
or 2004 would have induced a considerable loss in tax revenue. The di¤erence in
results is partly explained by business cycle e¤ects.
This paper uses the approach introduced by Gordon & Slemrod (1988) to

investigate the tax revenue e¤ects of introducing a consumption tax system in
Germany. For the time period between 1977 and 1998, we ask how tax revenue
would have been a¤ected if the tax base had been that of a consumption tax
system. We extend the approach used in Gordon & Slemrod (1988) by considering
an S-base type cash �ow tax, next to the R-base tax.
Our analysis leads to the following results. Firstly, the revenue from taxing

capital income collected by the German tax system between 1977 and 1998 is
remarkably low, i.e. the revenue losses caused by switching to a consumption tax
system would be low as well. For instance, in 1983 and 1986, we �nd that the
revenue from taxing capital income in Germany was e¤ectively close to zero. For
the 1990s, this number is positive but still fairly low, with a maximum of 1,6% of
GDP. Secondly, the revenue di¤erence is quite volatile and strongly in�uenced by
business cycle conditions. Thirdly, the volatility of the tax revenue losses or gains
depends on the type of consumption tax system under consideration. Under an
R-base, the tax revenue di¤erence to the existing tax system would be much more
volatile than under an S-base.
The rest of the paper is set up as follows. In the following section, we describe

the theoretical basis of our approach. In section 3, we present the results of the
empirical analysis. Section 4 discusses some limitations of the analysis and eco-
nomic questions raised by the results. In section 5, we use our results to calculate a
macroeconomic measure of the tax burden on capital income. Section 6 concludes.

2 The Theoretical Framework

In this section, we describe the theoretical basis of our empirical analysis. Our
approach follows Gordon & Slemrod (1988) and extends the analysis by considering
an S-base, next to the R-Base. It is helpful to discuss the �rm level and the
household level separately.
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2.1 The �rm level

Consider a �rm operating in period t, which owns real assets including inventories
(Kt) and �nancial assets (Bt). The latter yield a �nancial income �tBt�1, where
�t is the rate of return. Income from real assets is denoted as Ft. The two asset
types depreciate with rates �K and �B, respectively. The �rm�s debt Gt gives rise
to interest payments of itGt�1 where it is the interest rate. The �rm may issue new
shares Nt � Nt�1, it pays dividends 
t; and direct taxes Tt. The �rm�s cash-�ow
equation in period t is given by:

Ft + �tBt�1 +Nt �Nt�1 +Gt �Gt�1 = IKt + IBt + itGt�1 + 
t + Tt (1)

where IKt is gross real investment and IBt is �nancial investment. Note that

IKt = Kt �Kt�1
�
1� �K

�
and IBt = Bt �Bt�1

�
1� �B

�
(2)

2.1.1 The status quo tax system

Under the current tax system, income from both real and �nancial assets is subject
to tax whereas interest on debt and depreciation allowances may be deducted from
the tax base. Tax payments under the current tax system (TCt ) are thus given by:

TCt = u(Ft + �tBt�1 � itGt�1 �Dt) (3)

where Dt stands for depreciation deductions and u is the statutory tax rate on
pro�ts (including local taxes).

2.1.2 Consumption tax systems

There are many ways of introducing consumption tax systems in practice. We
consider two types of corporate income taxes which may be used to construct
a consumption tax system: an R-based tax system which only taxes cash �ows
from real activities and an S-based system which also taxes �nancial cash �ows.
Although both systems imply intertemporal neutrality of the tax system, their
e¤ects on tax revenue may be quite di¤erent.

The R-base tax system An R-base tax system (see Meade (1978)) excludes
�nancial income from the tax base, disallows interest deductions and replaces
depreciation deductions by expensing for new investment in real assets and in-
ventories. Denote the tax revenue in period t under a hypothetical R-based tax
system by TRt . Tax revenue T

R
t is given by

TRt = u
�
Ft � IKt

�
(4)
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The di¤erence in tax revenue to the status quo tax system is:

TCt � TRt = u
�
IKt �Dt + �tBt�1 � itGt�1

�
� u

�
�CR
t

�
(5)

where �CR
t denotes the tax base e¤ect in case of an R-base tax reform.

The S-base tax system According to Meade (1978), an S-base tax system
only levies tax on the cash �ow related to share capital �owing from �rms to �rm
owners, i.e. dividends net of newly issued shares.2 Using (1) and setting Tt = 0,
the S-base can be written as


t �Nt +Nt�1 = Ft + �tBt�1 � IKt � IBt +Gt �Gt�1 � itGt�1 (6)

(6) shows that the S-base tax is equivalent to a tax base which would tax both
real and �nancial income and any increase in debt and allow for an immediate
deduction of real and �nancial investment. In the empirical analysis, we will
calculate the right hand side of (6). The tax payment under the S-base tax can
thus be expressed by:

T St = u
�
Ft + �Bt�1 � IKt � IBt +Gt �Gt�1 � itGt�1

�
(7)

so that the di¤erence in tax revenue to the current system is:

TCt � T St = u
�
IKt + I

B
t �Gt +Gt�1 �Dt

�
� u

�
�CS
t

�
(8)

The di¤erence between the R-base and the S-base is given by

TRt � T St = u
�
IBt � �Bt�1 �Gt + (1 + it)Gt�1

�
� u

�
�RS
t

�
(9)

This di¤erence is zero if investment in �nancial assets is equal to the return to
these assets (IBt = �Bt�1) and debt grows at the rate of interest. These conditions
may hold under the assumptions of perfect capital market and in a steady state
where the growth rate of the capital stock equals the rate of interest. But, as
the subsequent analysis will show, they do not hold empirically for the time span
under consideration, so that the S-base di¤ers considerably from the R-base.

2.2 The household level

So far, we have only considered taxes at the �rm level. But under the current
system, capital income is also taxed at the household level. The household�s budget
constraint can be written as

2The tax reform proposal for Germany made by Mitschke (2004) also uses the S-base system.
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Ct + St = Y
L
t + itAt�1 + 
t +Mt � T ht (10)

The household spends available income on consumption Ct and savings St.
Income consists of labour income denoted by Y Lt , interest income itAt�1, dividends
from domestic �rms 
t and other types of income which we summarize under Mt.
The latter may include dividends from foreign �rms, income from personally held
real estate investment, from retirement bene�ts and more. Under the consumption
tax systems discussed above, dividends as well as interest income would be exempt
from personal income taxation. Under all tax systems, labour income would be
subject to tax.3 The tax treatment of the other income components in the current
German tax system will be discussed further below.

3 Empirical Evidence

3.1 The data

For the analysis at the �rm level, we use data from the balance sheet data pool
of the German Federal Reserve Bank. For some earlier years we just have data on
West Germany. Table 1 describes the data sample.

3Introducing a consumption tax system would also require changes in other parts of the tax
system, in particular inheritance taxation. Pursuing these issues in greater detail, though, would
be beyond the scope of this paper.
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Table 1: Descriptive Statistic

Year Total assets interest rate
(bn DM) real assets debt real assets financial assets (%)

1972 1 037,5 64,1% 76,3% 111,3 47,7 8,2
1973 1 113,3 64,4% 77,0% 116,6 34,2 9,5
1974 1 162,4 64,3% 77,4% 97,5 27,7 10,6
1975 1 188,0 63,6% 77,4% 74,2 27,0 8,7
1976 1 291,6 62,9% 77,8% 129,1 56,3 8,0
1977 1 332,8 61,1% 78,0% 76,8 48,8 6,4
1978 1 419,5 61,0% 78,6% 130,8 45,6 6,1
1979 1 533,9 60,5% 79,4% 147,5 63,5 7,6
1980 1 632,4 61,3% 80,3% 164,2 36,1 8,6
1981 1 707,3 60,8% 81,3% 129,8 54,0 10,6
1982 1 720,3 60,5% 81,6% 100,5 25,5 9,1
1983 1 792,1 58,9% 81,8% 116,8 74,3 8,0
1984 1 886,3 57,3% 81,8% 135,0 83,4 7,8
1985 1 940,1 56,4% 81,8% 125,8 57,4 6,9
1986 1 982,6 55,9% 81,1% 128,8 48,0 6,0
1987 2 081,1 55,6% 80,7% 170,6 64,1 5,8
1988 2 206,7 54,8% 80,9% 185,3 84,9 6,0
1989 2 398,3 54,3% 81,6% 236,2 111,2 7,1
1990 2 596,2 53,7% 81,8% 247,4 121,9 8,9
1991 2 868,9 53,1% 82,1% 297,7 164,9 8,7
1992 2 963,8 52,0% 81,7% 198,1 98,9 8,1
1993 3 005,3 51,2% 82,4% 182,5 65,8 6,4
1994 3 054,5 49,6% 82,3% 154,7 97,8 6,7
1995 3 091,3 49,0% 81,8% 174,0 58,0 6,5
1996 3 130,9 48,3% 81,8% 162,2 67,3 5,6
1997 3 217,0 48,0% 81,4% 202,1 75,5 5,1

1997 3 497,7 50,6% 82,1% 205,6 79,7 5,1
1998 3 715,0 50,0% 81,9% 293,4 158,4 4,5
1999 3 980,8 49,1% 82,0% 309,8 199,0 4,3
2000 4 214,0 47,9% 82,3% 284,2 202,9 5,4
2001 4 314,9 47,5% 81,9% 246,0 114,7 4,8

of which: Investment (bn DM) in:

West Germany

Germany (West and East)

During the period covered by the data, there is a slight increase in the debt-
asset ratio4 and a signi�cant decline in the share of real assets in overall assets.
The latter is in particular due to a massive increase in �nancial assets held by
�rms. The reader should note that the data we use is based on German GAAP
Balance Sheets (Handelsbilanz), not on tax return data. Under German tax law,
the German GAAP accounting rules are, in principle, also binding for tax account-
ing ("Maßgeblichkeitsprinzip"). But there are some exceptions to this rule, so that
there may be deviations between the two types of accounting.5

4A considerable part of the �rms�debt takes the form of book reserves, in particular reserves
for future pension obligations. Throughout this paper, we treat these book reserves as ordinary
debt.

5Pro�t tax payments reported in German GAAP micro data are usually slightly lower than
suggested by reported pro�ts, which implies that taxable pro�ts are somewhat lower than pro�ts
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In order to assess the e¤ects on taxes levied at the household level, we use
German Statistical O¢ ce income tax data. This data includes information on
personal capital income, i.e. interest income and dividends as well as certain types
of realized capital gains.6. Moreover, it includes data on personal income from real
estate investment and data on tax credits for corporate taxes paid on distributed
pro�ts. Unfortunately, this data is only available for every third year and only for
the period 1977-1998.
As in the preceding section, we start at the �rm level and then add the e¤ects

arising at the household level. Since the tax rates on both the �rm and the
household level vary over time and across individuals, we �rst compute the e¤ects
for the tax bases (subsections 3.3 and 3.4) and then add the tax rate (subsection
3.5). Since we do not have balance sheet data from the banking sector, we have to
assume that banks are taxed as in the current system and are una¤ected by the
tax reforms under consideration.

3.2 Tax base e¤ects at the Firm Level

In order to compute the tax bases �CR
t and �CS

t as presented in equations (5) and
(8), we need to de�ne the following variables: IKt is investment in real assets which
is computed by comparing the stocks of di¤erent capital assets in two sequential
periods and adding the depreciation deductions for these assets. The same method
is applied to �nancial assets:

IKt = Kt �Kt�1 +D
K
t and IBt = Bt �Bt�1 +DB

t (11)

The depreciation deductions Dt can be taken directly from the data. In order
to calculate the revenue e¤ects of switching to the R-base, we also need data on
income from �nancial assets (�Bt�1). In the balance sheet data, interest earnings
("Zinserträge") are reported. In the following, we will assume that these interest
earnings include all income from �nancial assets which is taxed under the existing
tax system. These interest payments are relatively low, given the stock of �nancial
assets held by �rms. This suggests that there may be returns to the �rm�s �nancial
assets other than interest payments. Of course, part of the �nancial assets held
by �rms may be cash balances or loans to clients which do not produce interest
income. Moreover, the income on �nancial assets may take the form of capital
gains. If taxable income from �nancial assets exceeds interest earnings reported
in the data, our approach underestimates the revenue losses caused by a switch to
an R-base. The estimate for the S-base is not a¤ected.

according to German GAAP. Given this, our analysis slightly overestimates the revenue losses
of switching to a consumption tax system.

6See §20EStG (German Income Tax Law).
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Figure 1 shows the tax base e¤ects �CR
t and �CS

t for the years between 1972
and 2001 ("West"-Germany for 1972-1997 and "total" Germany for 1997-2001).
Positive (negative) values mean that a consumption tax reform would yield a loss
(gain) in the tax base.
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150

200
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M

CR West CS West CR Total CS Total

Figure 1: �CR
t and �CS

t for 1972-2001

Figure 1 shows that a switch to a consumption tax system would have reduced
the tax base in some but not all years. This holds for the S-base and in particular
for the R-base. Moreover, the tax base e¤ects are much more volatile in the case
of the R-base. This di¤erence between the two systems will be discussed further
below.

3.3 Adding the tax base e¤ects at the household level

The German income tax law di¤erentiates between seven types of income which
are subject to tax at the household level. These include income from agriculture
(E1), non-incorporated business (E2), self-employment (E3), employment (E4),
�nancial assets (E5), rent and leasing (E6) and other income including certain
types of retirement bene�ts (E7). The taxation of business income is covered by
the �rm level analysis in the preceding section. Income from employment and self-
employment is essentially labour income. What we have not taken into account
so far is personal income from �nancial assets (E5), income from rent and leasing
(E6), which is mainly generated by personally held real estate investment, and
retirement bene�ts (E7). We can express the household�s budget constraint under
the current tax system as:

7X
h=1

Eh � fE
 

7X
h=1

Eh

!
+ Eo = Ct + St (12)
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where fE is the (non-linear) income tax function,
P7

h=1Eh is the tax base and.
Eo stands for income which is not subject to taxes (like grants etc.).
Personal income from �nancial assets, which essentially consists of interest

income and dividends, is subject to tax under the current tax system. Under an
R-based tax system, �nancial investment would be tax exempt. Under an S-based
tax system, personally held �nancial investment would be taxed in the same way
as �nancial investment at the �rm level. Since we have no data on net �nancial
investment or net withdrawals from bank accounts at the personal level, we assume
(following Gordon, Kalambokidis & Slemrod (2004a)) that income from �nancial
investment at the personal level is untaxed.
Besides, we have to take into account that, between 1977 and 2000, Germany

had an imputation system for the taxation of corporate pro�ts. Corporate taxes
paid on distributed pro�ts where credited against personal income taxes. In a
consumption tax system, there would be no credits for taxes paid at the corporate
level. We therefore have to take into account the revenue costs of this tax credit
under the old system.
A more complex question is how we should deal with income from rent and

leasing. Taxable income from rent and leasing is negative in our dataset, except for
1977 and 1980. This is because there are considerable tax incentives for investment
in real estate. One example is accelerated depreciation on housing capital. These
incentives are often seen as a means of compensating for rent regulation which acts
as a break on real estate investment. The question is whether these tax subsidies
would have to be replaced by explicit subsidies under a consumption tax system.
Another di¢ culty is that we do not have data on tax depreciation and interest
deductions for housing investment made by private households, so that we cannot
calculate the tax base e¤ects of switching to a consumption tax system for this
type of income. We therefore simply assume that this income is tax exempt. We
will discuss the consequences of relaxing this assumption in section 4. Finally, we
also leave unchanged the treatment of income from retirement bene�ts (E7). Given
this, the tax base di¤erence between the current system and the consumption tax
system is simply E5 + E6.
We may now calculate the overall tax base di¤erence by adding the tax base

e¤ects at the �rm level and the household level. While our �rm level data is
available on a yearly basis, data for taxable income from �nancial assets at the
household level is available only in three year intervals and only for the time
period 1977�1995 for West-Germany and for 1998 for Germany as a whole. Table
2 summarizes the results for the household and the �rm level for these years.
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1977 (West) 1980 (West) 1983 (West) 1986 (West) 1989 (West) 1992 (West) 1995 (West) 1998 (Total)
Income from capital (E5) -7,90 -16,16 -19,30 -25,11 -30,57 -52,40 -31,97 -43,33
Incom from rent and leasing (E6) -9,83 -11,88 27,67 28,02 6,88 10,00 18,62 28,24
Sum -17,73 -28,04 8,37 2,91 -23,69 -42,40 -13,35 -15,10
CR Firm 31,44 -26,70 36,86 34,68 -47,53 57,26 63,29 -8,42
CR Sum 13,72 -54,74 45,22 37,59 -71,22 14,86 49,94 -23,52
CS Firm -7,78 -6,89 -9,99 -22,68 -18,85 -28,35 -20,62 -47,43
CS Sum -25,51 -34,93 -1,62 -19,78 -42,54 -70,76 -33,97 -62,53

Table 2: Tax base effects in billion DM at the household and the firm level

The numbers in table 2 have to be interpreted as follows. For instance, in 1998,
a consumption tax reform would have decreased the tax base by approximately
15 billion DM at the personal level. At the �rm level, there is an additional tax
base decrease of 8,4 billion, so that the overall increase in the tax base ("CR
sum") would have been 23,5 billion DM (12 billion e). In the case of an S-base
consumption tax system, in contrast, the tax base at the �rm level would have
been smaller and the overall tax base e¤ect amounts to over 62 billion DM (32
billion e). Table 2 also shows that the tax base e¤ects are very volatile. We will
discuss the di¤erences between the S-base and the R-base and the reasons for the
volatility of the tax base e¤ects in greater detail in section 4.

3.4 Total e¤ects on tax revenue

In this section, we try to assess the revenue e¤ects of a reform towards an R-base
or an S-base. In order to calculate the revenue e¤ects in a precise manner, we
would need micro data which allows to determine marginal tax rates for every
�rm and every household in every period. Since we do not have this data, we
simply use top marginal tax rates for �rms and households. We thus overestimate
the revenue gains and losses of the tax reforms under consideration. Next to the
tax base e¤ect, we also have to take into account the revenue e¤ect of abolishing
the tax credit for corporate taxes paid which existed between 1977 and 2000.
Table 3 reports the changes in tax bases, the assumed tax rates (taken from

Devereux, Gri¢ th & Klemm (2002) and Fuest & Weichenrieder (2002)), the tax
credit and the revenue e¤ects.
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1983 (West) 1986 (West) 1989 (West) 1992 (West) 1995 (West) 1998 (Total)
Gain/Loss in tax base

firm level R 36,86 34,68 -47,53 57,26 63,29 -8,42
firm level S -9,99 -22,68 -18,85 -28,35 -20,62 -47,43
individual E5+E6 8,37 2,91 -23,69 -42,40 -13,35 -15,10

Assumed tax rates
firm level 62,56% 62,69% 62,73% 59,40% 56,55% 56,01%
individual level 56,00% 56,00% 56,00% 54,99% 56,98% 56,98%

Abolishment of imputation of corporate taxes
3,37 5,38 5,72 8,11 6,08 9,60

Tax revenue gain/loss
R-base 31,11 28,74 -37,36 18,80 34,27 -3,72
S-Base 1,81 -7,22 -19,37 -32,05 -13,18 -25,57

in % of annual GDP
R-base 1,8% 1,5% -1,6% 0,6% 1,0% -0,1%
S-Base 0,1% -0,4% -0,8% -1,0% -0,4% -0,7%

Table 3: Summary of the tax revenue effects in billion DM in case of a tax reform
towards an R- or S-base tax system

It turns out that the revenue e¤ects of a switch to a consumption tax system
are not very large. Under the R-base, the maximum revenue loss observed in the
data is 1.6% of GDP (in 1989) and the largest revenue gain is 1.8% of GDP in 1983.
In the case of the S-base, the revenue losses attain a maximum of 1% of annual
GDP in 1992. Such a revenue loss could be compensated, for instance, by a 2.5
percentage point increase in the value added tax. In most years, the revenue losses
would have been much smaller, and for 1983 we �nd a small revenue increase.7

One should note that these revenue e¤ects have been calculated on the basis of
the top marginal tax rates, so that the true revenue losses (and gains) are probably
signi�cantly smaller.

4 Discussion

4.1 Behavioral response

Our analysis abstracts from taking into account behavioral adjustments which
would be caused by a switch to a consumption tax system. If these behavioral
adjustments are taken into account, it is likely that the tax revenue losses would be
smaller as investment and economic growth are expected to increase as a reaction
to consumption tax reforms. Our approach is thus likely to overestimate the

7In their analysis for the U.S., Gordon & Slemrod (1988) and Gordon, Kalambokidis &
Slemrod (2004a) �nd that under a simulated R-base tax, the tax liability would have increased
by $7,4 billion in 1983. In 1995, there would have been a loss in tax revenue of $108,1 billion,
i.e. approximately 1.5% of GDP.
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true revenue losses. A related issue is that the introduction of a consumption
tax revenue may also lead to new opportunities for tax evasion through income
shifting. For instance, under the R-base, there may be incentives to engage in
income shifting between real and �nancial income �ows. This may well increase
the revenue losses. Investigating this in greater detail would be beyond the scope
of this paper.

4.2 R-base or S-base?

From a theoretical point of view, the revenue e¤ects of switching to an R-base
should be the same as those of switching to an S-base, at least in the long term.
But our results for the two tax bases are very di¤erent8. In particular, the revenue
e¤ects of switching to an S-base are much less volatile. Moreover, in some years,
there are large di¤erences between the revenue e¤ects: For instance, in 1995, we
�nd an increase in tax revenue amounting to 1% of GDP for the R-base and
a decline in revenue of 0:4% of GDP for the S-base. In order to capture the
di¤erences between both systems systematically, recall equation (9). The tax base
di¤erence �RS

t is due to deviations from the equilibrium path of investment in
�nancial assets (�rst term) and that of debt �nancing (second term):

�RS
t =

�
IBt � �Bt�1

�
� (Gt � (1 + it)Gt�1) (13)

Figure (2) shows the e¤ects of both terms ("investment" and "debt") and the
di¤erence �RS

t ("DIFF").

8Meade (1978) also states that "cyclically the two bases have di¤erent e¤ects", e.g. in 1974,
"the S basis is very much higher than the R basis" and he concludes that "the �gures for S for
1973 and 1974 seem to be �atypical�." (p. 262).
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Figure 2: Di¤erences between �CR and �CS due to investment in �nancial assets
and debt di¤erentials.

Figure 2 shows that di¤erences between the R-base and the S-base arise in
particular in years where the cash �ow from �nancial investment was negative.
This was the case, for instance, in the 1990, where net investment in �nancial
assets at the �rm level was particularly high.
In practical terms, the S-base is probably easier to handle than the R-base.

One of the disadvantages of an R-based system is that it requires a sharp distinc-
tion between �nancial and non-�nancial incomes. This distinction is particularly
di¢ cult to apply to banks. Banks typically charge for their services by charging
interest rates for loans which exceed those paid for deposits. Under an R-based
tax system, pro�ts generated by the provision of �nancial services might therefore
go untaxed. The S-base avoids this di¢ culty by taxing real as well as �nancial
assets.

4.3 Business cycle e¤ects

Gordon, Kalambokidis & Slemrod (2004a) explain the di¤erence in revenue losses
between 1983 and 1995 for the U.S. by (1) the drop in interest rates, which lowers
the e¤ect of disallowing interest deductions, and (2) the di¤erent business cycle
conditions. It is clear that our results are also strongly a¤ected by the business
cycle. Since investment is very volatile over the business cycle, a tax base which
allows for expensing will also be a¤ected by business cycle conditions. We could
solve this problem by �ltering the time series in order to control for investment
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�uctuations. Unfortunately, we lack an appropriate data base since we do not have
yearly data for the household level.
We therefore illustrate the business cycle e¤ects by concentrating on the �rm

level. Figure 3 depicts the time series for gross business investment,�CR
t (left scale)

and �CS
t (right scale) in billion DM. By simple graphical analysis, it becomes clear

that the loss in tax base depends on the business cycle phase.
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Figure 3: Gross investment, �CR
t and �CS

t .

The loss in tax base in 1995 is relatively low, as is investment, while the loss
1998 is relatively high, which is accompanied by high investment activity. As GKS
(2004) point out, investment has a strong impact on the values of �CR

t and �CS
t .

This implies that the revenue loss in 1998, for instance, might be higher than the
average loss and has to interpreted with caution. Accordingly, revenue losses found
for bust years like 1983 are likely to underestimate the average revenue losses.

4.4 Taxing income from rent and leasing

As pointed out in section 3, taxable income from rent and leasing is mostly neg-
ative under the existing German tax system. This is mainly due to generous
depreciation rules which are probably meant to neutralize the negative e¤ect of
rent regulation on real estate investment. In our calculations, we have assumed
that the subsidization of real investment through the tax system will simply be ab-
olished in a consumption tax system. A possible objection to this approach would
be that the subsidies implicit in the current tax system will have to be replaced by
explicit subsidies of real estate investment. In this case, we would underestimate
the revenue losses of switching to a consumption tax system. We therefore report
the results for the case where we assume that the tax treatment of income from
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rent and leasing remains as it is. The tax revenue e¤ects are computed by mul-
tiplying the tax base e¤ects with top marginal rates and including the imputed
corporate taxes (as in table 3).

1983 (West) 1986 (West) 1989 (West) 1992 (West) 1995 (West) 1998 (Total)
Income from rent and leasing -27,67 -28,02 -6,88 -10,00 -18,62 -28,24

R-base 17,56 9,56 -78,10 4,86 31,32 -51,76
S-base -29,29 -47,80 -49,42 -80,75 -52,59 -90,77

R-base 15,62 13,05 -41,21 13,31 23,66 -19,81
S-base -13,68 -22,91 -23,22 -37,55 -23,79 -41,66

Total effects on the tax base (in billion DM)

Gain or loss in tax revenue (in billion DM)

Table 4: Income from rent and leasing and the tax base effects in billion DM when
income from rent and leasing is taxed as in the current system

Table 4 shows that a switch to an S-base would now yield revenue losses for all
years, and the overall revenue losses are higher.

5 A measure of the e¤ective tax rate on the nor-
mal return to capital

Gordon, Kalambokidis & Slemrod (2003) use the approach presented above to
develop the concept of a backward-looking measure of the e¤ective marginal tax
rate (EMTR) on investment. However, they concentrate on conceptual issues and
do not apply their measure 9.
Here, we apply this method to the data presented above and extend the analysis

on the individual level. Our goal is to present a simple macro-economic measure
of the e¤ective taxation of capital income, or more precisely, of the normal return
to capital.
As we pointed out in the previous sections, capital taxation in Germany takes

place at both the �rm and the individual level. Since Germany can be considered
as a small, open economy, the �rm and the individual level need not be linked
at all. Since measuring the tax burden on capital income in other countries than
Germany is beyond the scope of this paper, we concentrate on the intersection of
both sets, i.e. we analyze the taxation of capital which is owned by households in
Germany and held by �rms in Germany.

9Furthermore, they abstract from personal taxes and make some other critical assumptions.
In Becker & Fuest (2004), we discuss the methodology and the e¤ects of relaxing some of these
assumptions. Then, we propose a method of computing the EMTR without relying on those
assumptions and apply it to German �rm level data.
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The e¤ective tax rate � on capital income could be de�ned as:

� =
~$ �$
~$

(14)

with ~$ the pretax return to capital and $ the after-tax return. Denote the
e¤ective tax rate on capital income at the �rm level by mF and at the household
level by mH . Then, we can write:

(1� �) ~$ = (1�mF ) (1�mH) ~$ = $ (15)

Usually these measure combine the tax payments and a referential value like
pro�t or income. In our case, mF and mH are de�ned as:

mF =
TC � TR

income from the �rms�capital
(16)

where TR has to be replaced by TS when the shift to a S-base tax is considered;
and at the individual level:

mH =
fE
�P7

h=1Eh
�
� fE

�P7
h=1Eh � E5 � E6

�
income from the households�capital

(17)

Finally, we need to specify the denominators. We do not refer to taxable income
reported in the household tax return data because these �gures already all kinds
of arti�cial reduction of the tax base10. Instead, we suppose that, in general, the
capital market is in equilibrium, which means that the ex-post return to capital is
equal to the short-term risk-free bond yield.
Thus, we approximate income values �n from capital (see the denominators in

equations (16) and (17)) by

�n = r (K
n +Bn) with n = F;H (18)

where F and H stand for �rms and households, respectively. We have data
on the households��nancial and real wealth from the German Central Bank (see
Deutsche Bundesbank (1999)). The households�net wealth grew from 8 209 bn
DM in 1990 to 12 092 bn DM in 199711.
10Think for example of tax avoidance and evasion activities which are supposed to play an

important role in the taxation of capital income, see e.g. Cnossen (1996).
11For calculating � for the years 1992 and 1995 we need the net wealth of West German

households. Unfortunately, we only know that in 1990 West German wealth presented 95% of
the totality and 91% in 1997. We take the 1997 value which may lead to an overestimation of
the e¤ective capital income tax rate. The 1992 and 1995 presented in table 5 may thus be too
high.
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In order to compute � = mF +mH �mFmH , we further have to make assump-
tions on the average tax rates on corporate and individual income. We therefore
report several scenarios ranging from lower values to the top marginal rate for
both types of income.
Table 5 reports values of � in di¤erent scenarios concerning the average tax

rates on corporate and individual income.

S-base
1992 40,0% 45,0% 50,0% 59,4% 1992 40,0% 45,0% 50,0% 59,4%

40,0% -6,5% -7,6% -8,7% -10,8% 40,0% 6,8% 7,4% 7,9% 9,0%
45,0% -6,2% -7,3% -8,4% -10,5% 45,0% 7,1% 7,6% 8,2% 9,2%
50,0% -5,9% -7,0% -8,1% -10,2% 50,0% 7,4% 7,9% 8,5% 9,5%
55,0% -5,5% -6,6% -7,7% -9,8% 55,0% 7,7% 8,2% 8,8% 9,8%
1995 40,0% 45,0% 50,0% 56,6% 1995 40,0% 45,0% 50,0% 56,6%
40,0% -11,4% -12,9% -14,5% -16,5% 40,0% 4,8% 5,3% 5,8% 6,5%
45,0% -11,3% -12,8% -14,3% -16,3% 45,0% 4,9% 5,4% 5,9% 6,6%
50,0% -11,2% -12,7% -14,2% -16,2% 50,0% 5,0% 5,5% 6,0% 6,6%
57,0% -11,0% -12,5% -14,1% -16,0% 57,0% 5,1% 5,6% 6,1% 6,8%
1998 40,0% 45,0% 50,0% 56,0% 1998 40,0% 45,0% 50,0% 56,0%
40,0% 2,8% 3,1% 3,3% 3,6% 40,0% 11,5% 12,8% 14,1% 15,7%
45,0% 3,0% 3,2% 3,4% 3,7% 45,0% 11,6% 12,9% 14,3% 15,8%
50,0% 3,1% 3,3% 3,6% 3,8% 50,0% 11,7% 13,0% 14,4% 15,9%
57,0% 3,3% 3,5% 3,7% 4,0% 57,0% 11,9% 13,2% 14,5% 16,1%ho

us
eh

. l
ev

el

R-Base

Table 5: Effective tax rate on capital income with different scenarios of the average tax
rates on firm-level and household-level capital income

firm-levelfirm-level

ho
us

eh
. l

ev
el

ho
us

eh
. l

ev
el

Note that the lower right values in each quadrant represent the upper bound of
� but not a realistic estimation of the true value. If one takes the 50%-assumption
for both the �rm and individual level, � ranges from �14; 2% in 1995 (R-base
scenario) to 14:4% in 1998 (S-base scenario). As we pointed out above, 1998 is not
at a very typical point in the business cycle and should therefore be considered as
a relatively high value.
Furthermore, it should be noted that these results are only valid for capital

income which is taxed in Germany at both levels. The low levels are not too
surprising since not all types of capital income are subject to taxation.
Finally we should say that this type of e¤ective tax rate measure is highly

sensitive to business cycle e¤ects as the broad variance of values in table 5 suggests.
The reason is that the tax base of one period depends on the investment decisions
of former periods since depreciation deductions always refer to past investment
projects. In Becker & Fuest (2004) we construct a backward looking e¤ective tax
rate measure which is not sensitive to cyclical business investment.
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6 Conclusions

In this paper, we have analyzed the revenue e¤ects of tax reforms which would
replace the existing tax system by a consumption tax system of the R-base or the
S-base type. The most important result is that the revenue losses which would
be caused by a consumption tax reform are surprisingly low. For some years, we
even �nd revenue gains. These results imply that the current German tax system
collects very little revenue from taxing capital income. Next to this, our analysis
has shown that the revenue e¤ects depend on the type of consumption tax system.
The revenue e¤ects of a switch to an R-base are much more volatile than those of
introducing an S-base. Moreover, the yearly revenue e¤ects are strongly in�uenced
by business cycle conditions.
From these revenue �gures, we deducted a simple backward-looking measure

of the e¤ective tax rate on capital income in Germany. Again, we �nd relatively
low levels and, in some years, even negative values which indicates a subsidization
of capital income.
These results should be interpreted in the light of several limitations of our

study, which are mostly due to data problems. Firstly, we had to assume that the
tax treatment of the �nancial sector remains unchanged. Secondly, we assumed
that capital income and income from rent and leasing at the household level is
untaxed under a consumption tax system. Thirdly, we have assumed that the tax
treatment of pension income will not be changed by the consumption tax reform.
We also had to calculate the revenue e¤ects of the consumption tax reform on the
basis of top marginal personal and corporate income tax rates, which implies that
we may overestimate the magnitude of the revenue e¤ects.

References

Becker, J. & Fuest, C. (2004). A backward-looking measure of the e¤ective mar-
ginal tax burden on investment, CESifo Working Paper (1342).

Cnossen, S. (1996). Company Taxes in the European Union: Criteria and Options
for Reform, Fiscal Studies 17(4): 67�97.

Deutsche Bundesbank (1999). Zur Entwicklung der privaten Vermögenssituation
seit Beginn der neunziger Jahre, Monatsbericht Januar 1999.

Devereux, M., Gri¢ th, R. & Klemm, A. (2002). Corporate income tax reforms
and international tax competition, Economic policy 17(2): 450�493.

Fisher, I. & Fisher, H. W. (1942). Constructive Income Taxation: A Proposal for
a Reform, New York and London.

18



Fuest, C. & Weichenrieder, A. J. (2002). Tax competition and pro�t shifting: On
the relationship between personal and corporate tax rates, Ifo Studien (48)
4: 611�32.

Gordon, R. H., Kalambokidis, L., Rohaly, J. & Slemrod, J. (2004). Toward a
consumption tax, and beyond, American Economic Review, Papers and Pro-
ceedings 94(2): 161�165.

Gordon, R. H., Kalambokidis, L. & Slemrod, J. (2003). A new summary measure
of the e¤ective tax rate on investment, NBER Working Paper No. 9535 .

Gordon, R. H., Kalambokidis, L. & Slemrod, J. (2004a). If capital income taxes
are so high, why do we collect so little revenue? A new summary measure of
the e¤ective tax rates on investment, in P. B. Sorensen (ed.), Measuring the
Tax Burden on Capital and Labour, MIT Press, Cambridge, USA, chapter 4.

Gordon, R. H. & Slemrod, J. (1988). Do we collect any revenue from taxing
capital income?, in L. H. Summers (ed.), Tax Policy and the Economy, Vol. 2,
Cambridge, Mass., pp. 89�130.

Haig, R. M. (1921). The concept of income, in R. M. Haig (ed.), The Federal
Income Tax, New York.

Hall, R. E. & Rabushka, A. (1995). The Flat Tax, 2nd edn, Hoover Institution
Press, Stanford.

Meade, J. E. (1978). The Structure and Reform of Direct Taxation, the Meade
Report, Allen and Unwin, Boston.

Mitschke, J. (2004). Erneuerung des deutschen Einkommensteuerrechts, Verlag
Otto Schmidt, Köln.

Rose, M. (2003). Vom Steuerchaos zur Einfachsteuer, Schä¤er-Pöschel-Verlag,
Stuttgart.

Schanz, G. (1896). Der Einkommensbegri¤ und die Einkommensteuergesetze, Fin-
anzarchiv 13(1): 1�87.

Simons, H. C. (1938). Personal Income Taxation: The De�nition of Income as a
Problem of Fiscal Policy, Chicago.

19



CESifo Working Paper Series 
(for full list see www.cesifo-group.de)
 

___________________________________________________________________________ 
 
1425 Stephane Dees, Filippo di Mauro, M. Hashem Pesaran and L. Vanessa Smith, Exploring 

the International Linkages of the Euro Area: a Global VAR Analysis, March 2005 
 
1426 Hans Pitlik, Friedrich Schneider and Harald Strotmann, Legislative Malapportionment 

and the Politicization of Germany’s Intergovernmental Transfer System, March 2005 
 
1427 Konstantinos Angelopoulos and Apostolis Philippopoulos, The Role of Government in 

Anti-Social Redistributive Activities, March 2005 
 
1428 Ansgar Belke and Daniel Gros, Asymmetries in the Trans-Atlantic Monetary Policy 

Relationship: Does the ECB follow the Fed?, March 2005 
 
1429 Sören Blomquist and Luca Micheletto, Optimal Redistributive Taxation when 

Government’s and Agents’ Preferences Differ, March 2005 
 
1430 Olof Åslund and Peter Fredriksson, Ethnic Enclaves and Welfare Cultures – Quasi-

Experimental Evidence, March 2005 
 
1431 Paul De Grauwe, Roberto Dieci and Marianna Grimaldi, Fundamental and Non-

Fundamental Equilibria in the Foreign Exchange Market. A Behavioural Finance 
Framework, March 2005 

 
1432 Peter Egger, Stefan Gruber, Mario Larch and Michael Pfaffermayr, Knowledge-Capital 

Meets New Economic Geography, March 2005 
 
1433 George Economides and Apostolis Philippopoulos, Should Green Governments Give 

Priority to Environmental Policies over Growth-Enhancing Policies?, March 2005 
 
1434 George W. Evans and Seppo Honkapohja, An Interview with Thomas J. Sargent, March 

2005 
 
1435 Helge Berger and Volker Nitsch, Zooming Out: The Trade Effect of the Euro in 

Historical Perspective, March 2005 
 
1436 Marc-Andreas Muendler, Rational Information Choice in Financial Market Equilibrium, 

March 2005 
 
1437 Martin Kolmar and Volker Meier, Intra-Generational Externalities and Inter-

Generational Transfers, March 2005 
 
1438 M. Hashem Pesaran and Takashi Yamagata, Testing Slope Homogeneity in Large 

Panels, March 2005 
 
1439 Gjermund Nese and Odd Rune Straume, Industry Concentration and Strategic Trade 

Policy in Successive Oligopoly, April 2005 

http://www.cesifo.de.)/


 
1440 Tomer Blumkin and Efraim Sadka, A Case for Taxing Education, April 2005 
 
1441 John Whalley, Globalization and Values, April 2005 
 
1442 Denise L. Mauzerall, Babar Sultan, Namsoug Kim and David F. Bradford, Charging 

NOx Emitters for Health Damages: An Exploratory Analysis, April 2005 
 
1443 Britta Hamburg, Mathias Hoffmann and Joachim Keller, Consumption, Wealth and 

Business Cycles in Germany, April 2005 
 
1444 Kohei Daido and Hideshi Itoh, The Pygmalion Effect: An Agency Model with 

Reference Dependent Preferences, April 2005 
 
1445 John Whalley, Rationality, Irrationality and Economic Cognition, April 2005 
 
1446 Henning Bohn, The Sustainability of Fiscal Policy in the United States, April 2005 
 
1447 Torben M. Andersen, Is there a Role for an Active Fiscal Stabilization Policy? April 

2005 
 
1448 Hans Gersbach and Hans Haller, Bargaining Power and Equilibrium Consumption, 

April 2005 
 
1449 Jerome L. Stein, The Transition Economies: A NATREX Evaluation of Research, April 

2005 
 
1450 Raymond Riezman, John Whalley and Shunming Zhang, Metrics Capturing the Degree 

to which Individual Economies are Globalized, April 2005 
 
1451 Romain Ranciere, Aaron Tornell and Frank Westermann, Systemic Crises and Growth, 

April 2005 
 
1452 Plutarchos Sakellaris and Focco W. Vijselaar, Capital Quality Improvement and the 

Sources of Growth in the Euro Area, April 2005 
 
1453 Kevin Milligan and Michael Smart, Regional Grants as Pork Barrel Politics, April 2005 
 
1454 Panu Poutvaara and Andreas Wagener, To Draft or not to Draft? Efficiency, 

Generational Incidence, and Political Economy of Military Conscription, April 2005 
 
1455 Maurice Kugler and Hillel Rapoport, Skilled Emigration, Business Networks and 

Foreign Direct Investment, April 2005 
 
1456 Yin-Wong Cheung and Eiji Fujii, Cross-Country Relative Price Volatility: Effects of 

Market Structure, April 2005 
 
1457 Margarita Katsimi and Thomas Moutos, Inequality and Relative Reliance on Tariffs: 

Theory and Evidence, April 2005 
 
 



 
1458 Monika Bütler, Olivia Huguenin and Federica Teppa, Why Forcing People to Save for 

Retirement may Backfire, April 2005 
 
1459 Jos Jansen, The Effects of Disclosure Regulation of an Innovative Firm, April 2005 
 
1460 Helge Bennmarker, Kenneth Carling and Bertil Holmlund, Do Benefit Hikes Damage 

Job Finding? Evidence from Swedish Unemployment Insurance Reforms, May 2005 
 
1461 Steffen Huck, Kai A. Konrad and Wieland Müller, Merger without Cost Advantages, 

May 2005 
 
1462 Louis Eeckhoudt and Harris Schlesinger, Putting Risk in its Proper Place, May 2005 
 
1463 Hui Huang, John Whalley and Shunming Zhang, Trade Liberalization in a Joint Spatial 

Inter-Temporal Trade Model, May 2005 
 
1464 Mikael Priks, Optimal Rent Extraction in Pre-Industrial England and France – Default 

Risk and Monitoring Costs, May 2005 
 
1465 François Ortalo-Magné and Sven Rady, Heterogeneity within Communities: A 

Stochastic Model with Tenure Choice, May 2005 
 
1466 Jukka Pirttilä and Sanna Tenhunen, Pawns and Queens Revisited: Public Provision of 

Private Goods when Individuals make Mistakes, May 2005 
 
1467 Ernst Fehr, Susanne Kremhelmer and Klaus M. Schmidt, Fairness and the Optimal 

Allocation of Ownership Rights, May 2005 
 
1468 Bruno S. Frey, Knight Fever – Towards an Economics of Awards, May 2005 
 
1469 Torberg Falch and Marte Rønning, The Influence of Student Achievement on Teacher 

Turnover, May 2005 
 
1470 John Komlos and Peter Salamon, The Poverty of Growth with Interdependent Utility 

Functions, May 2005 
 
1471 Hui Huang, Yi Wang, Yiming Wang, John Whalley and Shunming Zhang, A Trade 

Model with an Optimal Exchange Rate Motivated by Current Discussion of a Chinese 
Renminbi Float, May 2005 

 
1472 Helge Holden, Lars Holden and Steinar Holden, Contract Adjustment under 

Uncertainty, May 2005 
 
1473 Kai A. Konrad, Silent Interests and All-Pay Auctions, May 2005 
 
1474 Ingo Vogelsang, Electricity Transmission Pricing and Performance-Based Regulation, 

May 2005 
 
1475 Spiros Bougheas and Raymond Riezman, Trade and the Distribution of Human Capital, 

June 2005 



 
1476 Vesa Kanniainen, Seppo Kari and Jouko Ylä-Liedenpohja, The Start-Up and Growth 

Stages in Enterprise Formation: The “New View” of Dividend Taxation Reconsidered, 
June 2005 

 
1477 M. Hashem Pesaran, L. Vanessa Smith and Ron P. Smith, What if the UK had Joined 

the Euro in 1999? An Empirical Evaluation Using a Global VAR, June 2005 
 
1478 Chang Woon Nam and Doina Maria Radulescu, Effects of Corporate Tax Reforms on 

SMEs’ Investment Decisions under the Particular Consideration of Inflation, June 2005 
 
1479 Panos Hatzipanayotou, Sajal Lahiri and Michael S. Michael, Globalization, Cross-

Border Pollution and Welfare, June 2005 
 
1480 John Whalley, Pitfalls in the Use of Ad valorem Equivalent Representations of the 

Trade Impacts of Domestic Policies, June 2005 
 
1481 Edward B. Barbier and Michael Rauscher, Trade and Development in a Labor Surplus 

Economy, June 2005 
 
1482 Harrie A. A. Verbon and Cees A. Withagen, Tradable Emission Permits in a Federal 

System, June 2005 
 
1483 Hendrik Hakenes and Andreas Irmen, On the Long-Run Evolution of Technological 

Knowledge, June 2005 
 
1484 Nicolas Schmitt and Antoine Soubeyran, A Simple Model of Brain Circulation, June 

2005 
 
1485 Carsten Hefeker, Uncertainty, Wage Setting and Decision Making in a Monetary Union, 

June 2005 
 
1486 Ondřej Schneider and Jan Zápal, Fiscal Policy in New EU Member States – Go East, 

Prudent Man!, June 2005 
 
1487 Christian Schultz, Virtual Capacity and Competition, June 2005 
 
1488 Yvan Lengwiler and Elmar Wolfstetter, Bid Rigging – An Analysis of Corruption in 

Auctions, June 2005 
 
1489 Johannes Becker and Clemens Fuest, Does Germany Collect Revenue from Taxing 

Capital Income?, June 2005 


	Abstract



