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1. Introduction

A sylized feature of afederd system isthe existence of intergovernmentd transfers. Severd types of
transfers can be distinguished. The federd government (or, more generaly, a higher level
government) often pays transfers to support certain spending programs of lower-level governments.
These trandfers can ether take the form of matching or block grants. Much of the recent literature
has studied the effects of this type of transfer policy. For example, there now exists an extensive
theoretical and empirical literature on the effects of matching versus block grants.

But, in many federdist countries, one can adso observe equdizing transfers which atempt to reduce
revenue disparities between sub-federa governments of the same level. A system of equdizing
transfers can be found, for example, in Australia, Canada and Germany. In these countries sub-
federd governments with bel ow-average tax revenue receive some additional funds. For example,
under the “representative tax system” in Canada, the federad government pays transfers to provinces
whose tax revenue is below the average (per capita) tax revenue of (a representative sample of)

provinces.

Recent theoretical work (Smart (1998), Smart/Bird (1996)) suggests that the existence of equdizing
transfers may have important effects on the behavior of sub-level governments. In particular, this
literature shows that, under the Canadian system, equdizing transfers will raise the tax rates chosen
by poor provinces. The underlying intuition is Smply that the negetive effects of higher tax rateson a
province stax base are partly compensated by higher equdizing transfers from the federd
government. More generdly, this suggests that equalizing transfers may digtort regiond decisons and
may give riseto fiscd externdities between various levels of government.

The purpose of this paper isto further andyze the effects of equdizing transfers on sub-federa
governmenta behavior. We study the case of Germany where equaizing transfers play an important
role. Germany’ s federd system differsin many respects from the system in the United States and
Canada. For our andlysis, the following features are particularly important. First, the federa
government and the states (Lander) take part in an extensve system of equdizing trandfers which we
describe in more detail below. Second, taxes, i.e. tax rates and the definition of tax bases, are

! See, e.g., Boadway/Hobson (1993).



determined by federd law and are, therefore, uniform across sates. While states cannot

independently levy taxes, they are however responsble for collecting taxes.

In Germany, asin other federaist countries, higher tax revenue in a state reduces the amount of
equdizing trandfers recaived by this date. Intuitively, this dedlinein equdizing trandfers can be
interpreted as atax on a gtat€' s tax revenue. Conceptually, one can then define a margind tax rate
which measures the fraction of additiond tax revenue in this state flowing out of the region. The basic
idea of our paper isthen asfollows. Given that German states administer tax collection, suppose now
that the amount of tax revenue collected in a state depends on the enforcement activity undertaken

by the government of this sate. Conventiona economic theory suggests that, other things being

equd, agae sleve of tax enforcement and thus tax revenue will be lower the higher the margind tax
rate on its tax revenue. In our empirica analys's, we examine how these margind tax rates affect
dates tax revenue. Germany’ s federal system dlows usto identify these effects snce margina tax
rates subgtantialy vary across states. For example, the margina tax rates on income tax revenuein

1998 range between 43 % (Schleswig-Holstein) and 92 % (Saarland).

Our main result isthat the margind tax ratesimpaosed by the equaization sysem have a gnificantly
negative effect on sates tax revenue. Thisindicates that equalizing trandfers have a negative impact
on tax enforcement and, thus, distort states' fiscal decisions. Furthermore, we aso find that the total
amount of transfers has a negative effect on tax revenue. Agan, thisisin line with theoretical

congderations where this regponse can be explained by an income effect.

The remainder of this paper is organized as follows. Section 2 provides a brief overview over the
key features of Germany’ s federal system. Section 3 develops the theoretica framework. The

empiricd andydsis contained in sections 4 and 5. Conclusions are given in section 6.



2. Germany’s Fiscal Equalization System: A Brief Overview

In this section, we provide a brief survey of some key dements of Germany’sfiscad equdization
system which was introduced in 1969 For our further andlysis, the following aspects are important.
Aswas mentioned above, tax legidation ishighly centraized at the federa leve. In practice, nearly all
taxes are determined by federd tax laws® Notice that this even applies to taxes whose proceeds
exclusvely accrue to states. In other words, taxes (tax bases, tax rates) are completely harmonized
across dates. Thisaso implies that, in what follows, we need not take into account tax policy
choices of states concerning tax rates and tax bases. Thiswill considerably smplify our empirical
andyss.

While states have no degree of freedom to choose tax rates and tax bases, they have substantial
discretion over the adminigration of taxes. In Germany, dl taxes are administered and collected by
the states. Notice that states aso collect the taxes for the federd government and, thus, effectively

serve as an agent for the federa government in this respect.

How isthe tax revenue of German states determined? About 25 % of states total tax revenue
comes from own-source taxes which, like e.g. inheritance taxes, solely accrue to the Sates. But, the
main source of revenue are taxes whose proceeds are shared among federal, sate and local
governments. These shared taxes are comprised of the VAT, the income tax and the corporate tax.
For example, the federal government and the states each receive 42.5 % of tota income tax revenue
while the share of locd governmentsis 15 %. Smilar sharing rules gpply to VAT and the corporate
tax. The dlocation of (the states’ 42.5 % of) income tax revenue to Satesis determined by the
residence of taxpayers, i.e. the revenue accrues to the state where the taxpayer resides. The
distribution of corporate tax revenue is based on aformula apportionment scheme while the states
share of VAT revenue is dlocated on a per capita base.

These rules determine an initid alocation of tax revenue. Table 1 provides an overview of per capita
tax revenue in the Sixteen German states in 1998. The main purpose of Germany’sfisca equalization
system ((sekundérer) Finanzausgleich) isthe redigtribution of tax revenuein favor of ”poor” states.
One interesting feature of Germany’s system isthat, in contrast to the U.S. or many other federdist

2 Seealso Wurzel (1999) and Huber/Lichtblau (1998).
% The only important exception is the local business tax where local governments can choose the tax rates.



countries, there is an explicit redistribution of tax revenue between states such that "rich” states pay
transfersto " poor” states. In addition, " poor” states aso receive federd grants. The fiscal
equalization system proceeds in three steps. The first two stages concern the (horizontal)
redistribution between states while federal grantsto ”poor” states are determined at the last stage.

At stage 1 (' Umsatzsteuervorwegausgleich’), up to 25 % of states VAT revenue is used to ensure
that each State receives 92 % of average per capitatax revenue of al states.* Due to reunification,
VAT redistribution has substantialy increased and has become a mgjor source of revenue for the
datesin former Eastern Germany (see Table 1).

Stage 2 (* Landerfinanzausgleich im engeren Sinn€') represents a complex system of transfers
between the states. The basic idea of this interstate equdization system isto compare a state' s fiscal
resources (‘ Finanzkraft') to its fisca needs (‘ Finanzbedarf’). If astate’ sfisca resources are lower
than itsfiscal needs, it receives trandfers, if they are higher it hasto pay contributions which finance
the transfer payments of the system. How are fiscal resources and fiscal needs determined? Fiscal
resources of agtate are its tax revenue (including stage 1 redistribution), plus roughly 50 % of the tax
revenue of itsloca governments. Roughly speeking, fiscal needs are a measure of average fisca
resources of al states. Leaving out some further complicating details, a state' s fisca needs are

calculated as average per capitafiscal resources of al states times the population of this state.”

Contributions and transfers are then determined according to a progressive schedule which is based
on agtate s reative divergence of its fiscal resources from its fisca needs. For example, margina
contribution rates vary between 15 % and 80 %. A complex adjustment mechanism ensures that
total contributions of "rich” states equal the amount of transfers recelved by ”poor” states. Table 1
shows per capita transfers and contributionsin 1998. In practice, the current system ensures that
“poor” states obtain at least 95 % of average fisca resources of dl states.

At stage 3 (‘ Fehlbetragshundesergénzungszuweisungen’ ), the federd government pays equaization
transfersto " poor” states. More specificaly, ”poor” states receive federal grants (type 1) which

* Local government revenue is not taken into account at this stage.

® The exact scheme is more complicated since it aso uses population weights. In particular, the population inthe
city states Berlin, Bremen and Hamburg is weighted with the factor 1.35. This also explains the above average tax
revenue of these states intable 1.



cover (at least) 90 % of any remaining gap between fisca resources and fisca needs. Since poor
dtates aready obtain 95 % of average fisca resources through the interstate equaization system this
means that they effectively end up with 99.5 % of average fiscal resources.

In addition, the federa government pays various block grantsto states
(* Sonderbedarf shundesergdnzungszuweisungen’). The bulk of these transfers (federd grants type 1)
is received by the dates in Eastern Germany.

From table 1, one can see that Germany’ sfisca equdization system achieves a consderable
redigtribution of tax revenue. To gain some insight into the economic effects of this system, we
cdculate the margind tax rates which this system imposes on a Sate’ sincome tax revenue. The
margind tax rate (MTR) is defined as the fraction of 1 DM of additiona income tax revenuein a
gate which flows out of the region. Table 2 presents the margind tax rate on states' income tax
revenue for each state in 1998.° For “poor” states, the MTRs are positive and — for some states—
quite high since higher tax revenuein a“poor” state reduces the amount of transfers received through
thefiscd equdiziaion sysem. The MTRs of “rich” dtates reflect that contributionsto VAT
redistribution and to the interstate equdization system increase if the tax revenue of a“rich” date
rises. The MTRs substantialy vary across sates. They tend to be lower for "rich” ateslike, eg.,
Bavaria. Furthermore, the MTR tends to be higher for states with alower population. Thisreflectsa
common pool effect of the interstate equdization system which arises snce smal states only account
for asmdl fraction of totd fiscal resources. Findly, the progressive schedule of the interdate
equdization affectsthe MTR. For example, thelow MTR of Schleswig-Holgtein reflects that this

date faces alow margina contribution rate in the interstate equialization system.”

® See Huber/Lichtblau (1998). These results are based on a simulation which will be discussed in more detail in
section 5.

"Thisis so since Schleswig-Holstein’ s fiscal revenues are only slightly higher than its fiscal needs such that a
contribution rate of only 15 % applies.



3. The Theoretical Framework

Table 2 indicates that the MTRs imposed by the German federal system are quite high. Aswas
mentioned in the introduction, this suggests that the MTRs may have a negative effect on the
incentives of German Lander to efficiently administer and collect taxes. This basic idea can be made

more precise in asimple model which serves as atheoretica benchmark for our empirica anayss.

Consder astate i in afederdigt country with n states. Suppressing state-gpecification notation, utility
U of the representative private agent inastaeis U = u(c, Z) + h( g) where ¢ and [ denote private
consumption and labor supply, respectively. g isa (regiond) public good provided by the Seate
government. Before-tax income y, i.e. output in the region, isgiven by y = y(7), where y(3 is
increasing and drictly concavein /. Income y istaxed at the proportiona rate ¢. To study the German
Stuation, suppose that thistax rate is determined by federa law and cannot be varied by the Sate.
But, we assume that the effective tax rate and the actud tax payment depend on the enforcement
activity of the sate government which (asin Germany) is responsible for collecting taxes. We follow
the approach developed in Bordignon/Manasse/ Tabellini (1996) to modd the effects of enforcement
activity on tax revenue. We congder the smple case of alinear reationship between enforcement
activity and actud tax payments. More specificaly, we denote by aty the actud tax payment of the
private agent where the parameter a denotes the level of enforcement activity which is controlled by

the state government. It is plausible that there exists alower bounda and an upper bound « for the

enforcement parameter a. In what follows, we will however assume that neither of these two

condraintsis binding at a gta€' s optimum.

Maximization of the household's utility subject to the private sector budget
congraintc = (7 - at) y(I) dlows usto derive indirect utilityv(7 - ar) + h(g) and the output supply

function »(7- at) . Under mild assumptions, y isan increasing function in the tax factor 7 — at.

Consgder now the budget of the government of this state. To capture tax sharing between the sate
and the federd government in Germany, denote by (7 — s) the fraction of tax revenue accruing to the
federad government. Tax revenue T of the state then amountsto 7' = saty(1-at). The equalization
system is moddled in avery smple way. Suppose that a Sate stransfer is proportiona to the

difference between its own tax revenue T and average tax revenue T of dl states. If 7' > T, the sate



thus would pay contributions, while it receives transfersif 7' < T .Totd transfers or contributions are
gvenby B=d (T - T) where d is the (proportiona) subsidy or contribution rate of the system with
0 £ d < 1. Thebudget condraint of the state government is thus

g=(1-d)T+dT (1)

The problem of the state government is then to maximize the agent’ s indirect utility function subject to
(1). Noticethat, sSincet is assumed to be determined by federd law, the stat€' s problem is essentialy

to choose the optimal level of tax enforcement a.

Assuming an interior solution, the first-order condition for an optimum can be written as

hY @

W I-a
M- at) y

with respect to /- at ® Eq. (2) saysthat, a an optimum, the MRS between private and public goods

t
isthe dlaticity of y

wherel denotesthe margind utility of privateincomeandh =

in the state on the |.h.s. is equated to the inverse of the state’ s margina cost of public funds (M CPF)
on ther.h.s. The state’s M CPF depends on two terms. The last term in bracketsis the conventiona
measure of MCPF in the presence of digtortionary taxation. Theterm s (1 — d) reflects the impact of
the federd revenue system and measures the margina increase in agtate s revenue if totd taxesin the

gateincrease by 1 DM. Thisdlows usto rewrite (2) as

I 7z ~
o= (1- MIR)gl- ——hy (3)

where MTR =1 - (I- d)sdenotesthe margind tax rate on astate’ s tax revenue imposed by the

fiscal equalization system.

8 Thefirst-order condition in (3) is derived under the assumption that the state acts likeasmall region and takes
as given the level of average tax revenue. None of our results are affected if we relax this assumption. In our
empirical analysis, we will take into account the effects of states' tax revenue on average nation-wide tax receipts.



Differentiating (2) and usng the s.o.c., it is easy to verify that, other things being equa, an increase in
the MTR will reduce the level of tax enforcement a.° (3) dso impliesthat the State' s tax
revenue T = saty(» dedlines in response to an increase in MTR. Thisimpact of the M TR reflects a

(pure) subgtitution effect. Intuitively, ahigher MTR means that a higher fraction of additiond tax
revenue flows out of the region such that the M CPF increases and state governments therefore

reduce their tax revenue and their public goods supply.

Furthermore, we can also andyze the effect of an increase in equdizing tranders B = d (T - ?) .

Other things being equal, higher transfers will reduce tax enforcement and the state’' s tax revenue.™®
Intuitively, thisimpact of B can be seen as a (pure) income effect of equaizing transfers. A higher
trandfer B raises the supply of public goodsin a gate. Since this lowers the margind utility of public
goods, the gate reduces its enforcement activity such that their MCPF fals by enough to restore the
optimality condition (3).

What are the wdfare implications of thismodel? If the MTR is podtive, amargind increasein a
date’ stax enforcement activity raises both the tax revenue of the state and of the federa
government. Furthermore, the higher contributions to the fisca equdization system benefit other
states.™ However, when an individua state choosesiits level of tax enforcement, it does not take into
account these revenue gains of other states and the federal government. From a welfare perspective,
each state thus chooses an inefficiently low level of tax enforcement and tax revenue. In other words,
the equdization system gives rise to postive fisca externditiesif the MTR is postive,

° To derive this result, we have assumed that any direct impact of ahigher MTR on a state’ s tax revenue is
neutralized by additional non-distortionary transfers. Thus, we concentrate on the substitution effect of a higher
MTR.

% To derive this result, we have assumed that anincreasein B has no direct effect on a state’s MTR and thus can
be seen as an additional non-distortionary transfer to the state. For this reason, B measures the income effect of
the fiscal equalization system.

! For agiven level of d, other states gain since average tax revenue T increases.
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Summing up, (3) can be used to express tax revenue T = saty asafunction T = T( MTR, B) where

T T .. ) ) .
% <0 and % <0." Inour empirical andysis, wewill study a state'stax revenue relaive to

state output. Defining the variablet = 7y, we can derive the function
t =t(MTR, B) 4
The above theoretical andysisimpliesthat both partid derivatives are negdive.

4. The Empirical Framework
Equation (4) describes the basic theoretica relationship we want to estimate for Germany. However,
the theoretical andys's contains various Smplifying assumptions which require further discusson and

some modifications for an gppropriate empiricd andysis.

(1) To begin with, we have assumed in our theoretical andyssthat thereis a smple proportiona tax
on a date' s output while Germany’ s (income) tax system is progressive. Given this, one would
expect that, other things being equal, a Sate with above-average income will dso have an above-
averagevaueof t, i.e. state tax revenue as a fraction of state output should be higher for "rich”
states. To account for this, we will use a measure PROGR for tax progression as additional

explanatory varigble.

(2) Sincewe usetime series evidence, another problem is that federd tax laws, i.e. thetax ratet in
the theoretical modd, may change over time. For example, tax reforms (which have frequently
occurred during the time period studied) may reduce or increase the tax rate z. It isinteresting to note
that our theoreticd modd impliesthat changesin the officid tax rate t should not affect states’ tax
revenue. If, eg., ¢ increasesin our moded, states would smply respond by reducing a such that the
effective margind tax factor /-at and tax revenue are left unchanged.™® However, this neutrality of
federd tax policy choices does no longer hold if we rdlax some of the assumptions of our highly
stylized modd. For example, if both tax rates and tax bases are changed by federd legidation, states

2 nprinciple, sand t will alsoenter this function. For our empirical analysis, sdoes not matter since there has
been no changes in the sharing rules for the income tax which we study. The effects of t, i.e. the federal tax law,
will be discussed in more detail below.

B Thiswould also imply that the tax revenue of the federal government would not change.
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can no longer undo these federd actions by adjusting their tax enforcement activities. Smilarly, a
progressive income tax schedule dso implies that a sate stax revenueis no longer unaffected by
federa tax legidation. In general, one can therefore expect that the federa tax law has some impact

on dtates tax revenue.

How can we capture the effects of changes in federd tax laws on a ate’ s tax revenue? Our
hypothesisisthat changesin federd tax legidation should have roughly the same effect on dl Sates.
The average tax burden of al states should therefore be agood proxy for nationd tax policy

changes. However, since t;; dso affects the average tax burden, a potentia endogeneity problem

may arisein an empirica andyss. We therefore use the average tax burden t, of dl sates except

& O0e&e 0o

, - . - Gg T Cg T

state i as explanatory variable for t;, Moreformdly, t ;, isgivenby t ;, = gé Tj,+/gé Y,
=1 = =1 =

gjlj a 8?11‘ 2

(3) Onefind issue concerns the role of commuters. Interstate commuting is especialy important for
smdler gates in Germany. Commuters distort the measurement of t since they raise the output in the
date where they work while they pay their (income) taxes in the region where they reside. We

therefore use a variable COM to account for these effects.

Summing up, our basic estimating equiation then takes the form

t. =a+b MTR, +b,B, +b,PROGR, +b,t , +b,COM_ +e, +m (5)

wheret , denotes the value of t for state i in period ¢, and so on. €, denotes arandom error while
the variable mcaptures unobservable sate specific effects like, e.g., interstate differencesin the

preferences for public goods.



S. Empirical Analysis

5.1. Data

To edimate the relationship in (5), we use annud data for the 10 West-German states (leaving out
Berlin) for the years 1970 to 1998.* In this section, we describe our data set in further detail.

To beginwith, t ., isdefined asthe sum of Sate ;’sincome tax and corporate tax revenuein year ¢ as

percentage of this state's GDP. Data on income tax and corporate tax revenue are available from the

German datigtica office (‘ Statistisches Bundesamt’). The states statisticd offices (* Satitische

Landesamter’) provide information on regional GDP. The regressor t , denotesthe average of the

nine states except state i.

B;; measures the per capita transfers received by astate in 1998 DM. This variable includes transfers
from VAT-redigtribution, the interstate equalization system, federa grantstype | and federd grants
type |l (Umsatzsteuervorwegausgleich, Landerfinanzausgleich,

Fehlbetragshundesergénzungszuwei sungen, Sonderbedarfsbundesergénzungszuweisungen). I

B, <0, agateisanet contributor to the systlem. Data on B, is provided by the German Ministry of

l

Finance. Data on dtate population are available from the German satigtica office.

The determination of MTR;; is more complicated since the margind tax rates are not directly
observable. We therefore used a smulation modd of Germany’ sfiscd equdization system to
cdculate margind tax rates. More specificaly, we consdered the experiment that income tax
payments of the citizensin a state increase by 1 DM.* In our Smulations, we determined the
resulting changesin equdization payments and ca culated the net revenue gain for this date. The
MTR isthen obtained as one minus the net increase in this State’ s tax revenue. These cdculations are

performed for each state i in every year from 1970 to 1998.

The tax progression varigble PROGR is defined as the ratio of a state's average income tax rate to

the nationd average income tax rate. The average income tax rate in a state is computed as the

¥ The reasons why we leave out Berlin are largely historical ones. The specific legal status of Berlin after World
War | raises several complicated issues. For example, West-Berlindid not participate inthe fiscal equalization
system but received avariety of transfers and subsidies from the West German federal government. We therefore
decided to drop (West)Berlin altogether.
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gate's income tax revenue divided by the regiond income tax base which we measure by tota
taxable income before persond deductions (Gesamtbetrag der Einkinfte). In asmilar manner, the
national average tax rate is caculated. The German tax statistics (‘ Einkommensteuerdatistik’)
provide information on taxable income. Unfortunately, these data are only available on athree year
bass. Dueto lack of other data, we use a smple averaging procedure to cdculate annud vaues of
PROGR.

Finaly, commuters are taken into account as follows. In Germany, the income tax on labor incomeis
organized as awithholding tax (‘Lohnsteuer’) at the firm level. Host states thus collect taxes from
commuters. This revenue is then transferred to the states where commuters resde. We use the ratio
of these payments (' Steuerzerlegung’) to tota Iabor income tax revenue of a state to measure COM
in (5). Whilethisis clearly not a perfect measure, it should be a reasonable proxy for the effects of

commuting on ate tax revenue.

Findly, we dso employ three dummy variables. Firs, the states Bremen and Saarland faced severe
budgetary problems at the beginning of the nineties. To avoid a solvency cris's, these states have
received specific federal grants since 1994. To take account of this specific fiscal Stuation, we use
the dummy DEBT for Bremen and Saarland with vaue 1 from 1994 onwards. Second, the dummy
REUN gandsfor reunification in 1990 (1 from 1990 onwards). Similarly, we use the dummy
INTEGR to take into account that the East German states were fully integrated in the fiscal
equdization sysem in 1995. A full list of our variadbles and summary datisics are given in tables 3
and 4.

5.2. Results

In this section, we discuss the results of estimating (5). To begin with, the first column in table 5
reports estimates of (5) using ordinary least squares (OLS). The main finding isthat both the MTR
and total equdization payments B have a ggnificantly negative effect on a date's tax revenue. These
edimates are in line with the predictions of the theoreticd modd in section 3.

> For numerical reasons, our calculations are based on an increase by 1 million DM. Further details and our
results are available on request from the authors. See also Huber/Lichtblau (1998).



14

The estimated coefficient of MTR means that an increasein the MTR by 1 % will reduce a Sat€'s
income tax revenue as afraction of regiond GDP by 0.0059 percentage points. As was explained
above (seetable 2), the MTRs of most states are well above 80 %, i.e. the net impact of the fiscal
equdization system isthat less than 20 % of an additional DM of income tax revenue remains within
the region. Our estimatesimply that if, other things being equa, the M TR is reduced to zero, state tax
revenue would increase on average by 10 %'°. This indicates thet the substitution effect of
Germany'sfiscd equaization system sgnificantly distorts the fiscal decisons of Sates.

Thetotd amount of equalization payments B captures the income effect of Germany's fisca
equdization system. The estimated coefficient indicates that B has a strongly negative impact on
dates tax revenue. Anincreasein per capitatransfers by 100 DM would reduce state tax revenue

by about 0.038 % of regiond GDP.

The results for most of the other variables are dso in line with ether theoretical consderations or a
priori reasoning. The tax progression variable PROGR has the expected postive Sgn. The variable
COM has asgnificantly pogtive effect on a sate's tax revenue. As was explained above, a postive
vaueof COM for agtate indicates that, on net, resdents of this state receive labor income from

other sates. Since the resulting income tax revenue accrues to this state where the tax payersreside,

the postive coefficient for COM is plausible. The (nationd) average tax rate t, hesa srongly
positive effect on state tax revenue. This reflects that tax rates and tax bases are determined by
federd legidation and thus, should have a strong influence on regiond tax revenue. An interesting
result is the pogtive Sgn for the dummy DEBT. Thisindicates that budgetary problems exert

pressures on state governments to increase their administrative effort and their tax revenue.

One problem with these OLS estimates is that they tend to ignore the impact of state specific effects.
As an dternative specification, we therefore performed a fixed effects estimation of (5). The second
column in table 5 reports the results of these estimates. The income term B;; has again a sgnificantly
negative effect on t;; But, the subgtitution effect MTR now becomes inggnificant. However, thisis
largely explained by the fact that the MTRs of States show the dmost no variation over time. Since
the fixed effects modd is basad on an estimation of deviations of varigbles from their individua

18 Notice that the mean value of t amountsto 4.66 % (see table 3).
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means, it istherefore not surprising that the impact of MTR becomes Satidicdly insgnificant,
athough it has nonethel ess the expected negative Sgn.

To capture the potential effects of time-invariant variables like MTR, we used an approach
developed in Hausman and Taylor (1981). Ther estimator is based on the origind equation in levels
while the deviations of time varying varigbles from their individua means and the levels of time-
invariant varigbles (like the MTR) serve asinstruments. * Results of these estimates are reported in
the third column of table 5. The key ingght isthet (the level of) MTR has asgnificantly negative
impact on states tax revenue. This supports the predictions of our theoreticad model and of our
origind OLS estimates.

To check the robustness of our results, we have also modified our estimation strategy to take into
account the role of dynamic effects. One potentidly important source of dynamicsin our modd isthe
effect of past budgetary decisions on current tax policy. For example, hysteresis effects may explain
why a state which has chosen ahigh leve of spending and taxes in the past will tend to prefer high
spending and taxes today. To capture these effects, we used the lagged valuet ., of t asadditiona
explanatory variable and rerun our estimates. The last column in table 5 reports the results of the
dynamic verson of the Hausman/Taylor estimation. While the estimated coefficients of MTR and B,
become dightly smdler, it again turns out that both the income and the substitution effect are
datigticaly significant.’® Thus, hysteres's effects seem to play some role but do not change the
substance of our above conclusions. However, one problem is that the estimates of the dynamic
Hausman-Taylor approach are potentialy biased. Severa studies show that this bias vanishes for
sufficiently long time saries™ Since our data run from 1970 to 1998, we can expect that our
estimates are asymptoticaly unbiased. Nonetheless, it isimportant to bear this caveat in mind.

Summing up, the results of our empirical andyss essentidly support the theoretica prediction thet the
amount of equalizing transfers (the income effect) and the margind tax rate imposed by this sysem
(the substitution effect) have a negeative impact on sates tax revenue. Whileit is dearly difficult to

" For adetailed description of the Hausman/Taylor estimator see Batagi (1995).

'8 Similarly, we have also rerun the OLS estimates using t ;. , as additional explanatory variable. Again, both B, and
MTR have the expected negative sign. The results are available on request from the authors.

19 See Nickell (1981) and the discussion in Kiviet (1995) whose IVAX-estimator is closely similar tothe
Hausman/Taylor estimator.
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asess the quantitative importance of parameter estimates, our results indicate that the equdization
system exerts a strong influence on regiona tax revenue. For example, the OLS estimates suggest

that, other things being equd, the substitution effect tends to reduce state tax revenue by about 10 %.

6. Conclusions

In this paper, we have andyzed the effects of Germany'sfiscd equdization system on the economic
behavior of German states. From atheoretica point of view, equalizing transfers produce substitution
and income effects. A subtitution effect arises Snce higher tax revenue in a state tends to reduce the
amount of transfers received by the region. The extent to which additiond tax revenue flows out of
the state can be seen as atax on regiona tax revenue and be summarized by cdculaing amargind
tax rate. Theincome effect reflects that higher transfers expand regiond budgets and will thus
influence regiona tax and spending behavior.

One key issuein understanding the role of equdizing transfersis how they affect the tax policy of
dates. These effects depend to alarge extent on the structure of the federd fiscal system. In
Germany, tax rates and tax bases are exclusvely determined by federa legidation while states are
respongble for collecting and administering taxes. If tax revenue depends on the adminigtrative effort
of states standard economic consderations suggest that both the subtitution and income effects of
equaizing transfers should tend to reduce the tax revenue of states. Our empirica analyss essentialy
confirms this hypothess.

From awelfare perspective it is particularly interesting thet the subgtitution effect implied by the fisca
equdization system affects sates tax policy. Thisindicates that equalizing transfers may produce
serious disincentive effects for states.  Our results therefore support recent empirica and theoretical
research emphagizing the digtortionary impact of equdizing transfers.
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Table 1

Germany’s Fiscal Equalization System in 1998

- per capita in DM -

18

States Actual Tax VAT- Interstate Federal Federal Net
Revenue of | Redistri- Equali- |Grants Type|Grants Type| Revenue of
German bution zation I I States
States

Nordrhein-Westfalen 7,681 -214 -196 0 0 7,271
Bayern 7,750 -214 -304 0 0 7,232
Baden-Wirttemberg 7,966 -214 -397 0 0 7,354
Niedersachsen 6,563 -214 105 158 58 6,670
Hessen 8,513 -214 -620 0 0 7,678
Sachsen 3,775 970 554 216 812 6,328
Rheinland-Pfalz 6,568 -214 102 152 156 6,764
Sachsen-Anhalt 3,573 1,095 630 216 882 6,395
Schleswig-Holstein 7,026 -214 -53 0 133 6,891
Thiringen 3,572 1,074 648 216 879 6,390
Brandenburg 3,890 922 523 215 833 6,383
Mecklenburg-Vorpommern 3,622 1,049 646 216 911 6,444
Saarland 5,774 94 211 216 1,694 7,991
Berlin 6,608 -214 1,551 288 843 9,076
Hamburg 10,648 -214 -518 0 0 9,916
Bremen 6,848 -214 1,496 243 2,979 11,351
States total 6,908 7,230

1) Including local government tax revenues which was calculated using 1997 data.

Source: Bundesministerium der Finanzen,1998; authors' calculations.




Table 2
Marginal Tax Rates of the German Fiscal Equalization
System in 1998
- Net Outflow from Additional Income Tax Revenue of 1 DM -
States Marginal Tax Rates
Nordrhein-Westfalen 0.709
Bayern 0.734
Baden-Wirttemberg 0.789
Niedersachsen 0.850
Hessen 0.808
Sachsen 0.898
Rheinland-Pfalz 0.872
Sachsen-Anhalt 0.909
Schleswig-Holstein 0.430
Thuringen 0.910
Brandenburg 0.910
Mecklenburg-Vorpommern 0.914
Saarland 0.919
Berlin 0.898
Hamburg 0.912
Bremen 0.916

Source: Bundesfinanzministerium, Huber/Lichtblau (1998); authors' caculations

Table 3: list of variables

Variable

ti Income and corporate tax revenue of state i in year t devided by the state’'s GDP in
thisyear in percent of GDP.

tit lagged value of t

T, Average tax-GDP ratio for all other West-German states except statei

B Equalizing transfersreceived (B;; < 0, if contribution) by statei in year t (per capita, in
1998 DM).

MTR; Marginal tax rate in the German equalization system (in %)

PROG; Ratio of income tax payment to taxable income before deductions relative to the
national average

COM;; Ratio of , Steuerzerlegung' to total labor income tax revenue

DEBT Dummy variable for the states Bremen and Saarland in the years 1994 to 1998.

REUN;, Dummy for German reunification in 1990 (value 1 from 1990 onwards)

INTEGR, Dummy for theintegration of East Germany into the fiscal equalization system in 1995
(value 1 from 1995 onwards)




Table 4: Summary statistics

Variable Mean |Std. Dev. Min Max |Observation
S
tit overal 4.667571| 0.5673182 2.65 5.76 N= 280
between 0.3595691 3.981786| 5.065714 n= 10
within 0.4528487 3.139| 5.599714 T= 28
Tit1 overdll 4.673| 0.5540254 3.07, 5.76 N= 280
between 0.3482214 3.996071| 5.055714 n= 10
within 0.4443207 3.3955( 5.586928 = 28
T, overdll 4.848891] 04116815 3.773505 5.536418 = 280
between 0.0335108 477078  4.88993 n= 10
within 04104477 3.851616| 5.506346) = 28
Bit overal 2385396 737.9629 -855.3548| 4316.024 = 280
between 5825434 -354.1473] 1333.732 n= 10
within 487.9274 -996.7629 3220.832 = 28
MTRi; |overdll 784014 13.791271 43 93 N= 280
between 11.25388 59.42857| 91.96429 n= 10
within 8.706661] 36.40714| 95.97857 T= 28
PROG; |overall |-0.3885714| 7.02185]1 -13 19 = 280
between 7.09843q -10.22143| 15.42857 n= 10
within 1948035 -7.881429 6.418571 = 28
COM;; |ovedll 0.0033571] 0.1641099 -0.36 0.31 = 280
between 0.169832§ -0.2917857| 0.2628571] n= 10
within 0.0296683 -0.0988143| 0.1151429 = 28
DEBT;; |overal | 0.0357143 0.1859091 0 1 = 280
between 0.0752923 0] 0.1785714 n= 10
within 0.1715864 -0.1428571| 0.8571429 = 28
REUN; |overdll 0.3214286| 0.4678611 0 1 = 280
between g 0.3214286| 0.3214286 n= 10
within 0.4678611 0 1 = 28
INTEGR;|overall 0.1428571| 0.3505537 0 1 N= 280
between g 0.1428571 0.1428571 n= 10
within 0.3505537 0 Y T= 28




Table S: Estimation Results (t-values in brackets)

t, oLs FE HT HT-dyn.

t o o o 0.3086900
(6.482)

T, 08712338 * 0.9334468 0.9340806 0.6640576
' (12.791) (18.916) (13.348) (9.580)

B, -0.0003815 * -0.0002466 -0.0002748 -0.0002141
(-8.952) (-4.691) (-4.380) (-4.242)

DEBT 0.85558% * 0.6168470 0.6813474 05059961
(5:347) (4.219) (3.606) (3.328)

INTEGR -0.1999346 * -0.1420781 -0.1151997 -0.0824012
(-2575) (-2.429) (-1.416) (-1.274)

REUN -0.0185247 0.0419494 0.0080189 -0.0399334
(0.364) (1.125) (0.150) (-0.927)

CcoM 15990910 * 1.7547600 1.7542370 1.2209180
(9.251) (3422 (9.560) (7.277)

MTR -0.0059301 * -0.0018234 -0.0072833 -0.0045851
(-4.279) (-1.262) (-4813) (-3.600)

PROGR 0.0168402 * -0.0015591 0.0220308 0.0147401
(3.923) (-0.240) (4.621) (3.727)

Constant 09922344 * 0.3214590 0.7671608 0.4238658
(2.732) (1.160) (2.034) (1.394)
R 0.7667 0.6320 0.7588 0.8489

* indicates statistical significance at the 5 percent level
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