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Abstract. In many federations, fiscal equalization schemes soften fiscal imbalances across the 

member states. Such schemes usually imply that a member state internalizes only a small 

fraction of the additional tax revenue from an expansion of the state-specific tax base, while the 

remainder of the additional tax revenue is redistributed horizontally or vertically. We address 

the question as to which extent state-level authorities in such a federation under-exploit their 

tax bases. By means of a stylized model we show that the state authorities in such a federation 

have incentives to align the effective tax rates of the state residents to the internalized marginal 

return from a stricter enforcement of the tax law. We empirically test the model using two 

approaches. In a state-level approach, we explore whether the state-specific internalized 

marginal returns matter for the states’ investments in tax enforcement. In a micro-econometric 

approach, using OLS regressions and natural-experiments, we explore whether internalized 

marginal returns matter for the effectiveness of the states’ tax enforcement activities, captured 

by the tax deductions granted to tax units. All our estimates support the results from our 

theoretical model. 
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1 Introduction  
Fiscal equalization schemes are an important feature of public finance frameworks. Countries 

that have implemented fiscal equalization schemes include Canada, Switzerland, Australia and 

Germany. In the United States, an explicit federal equalization scheme for reducing fiscal 

disparities between the states does not exist. However, certain vertical federal-state transfers, 

e.g. education programs aimed at the disadvantaged, food and nutrition programs and Medicaid, 

have an equalizing component.  

Theoretical research on the incentives of fiscal equalization schemes and federalism in general 

has a long tradition. Pioneering works on the assignment of functions to different governmental 

layers and appropriate fiscal instruments date back to Musgrave (1959) and Oates (1972). The 

role of inter-regional spillover effects due to mobile tax bases or inter-regional externalities in 

the provision of public goods is investigated in Oates (1972), Boadway and Flatters (1982), 

Inman and Rubinfeld (1992), or Manasse and Schultz (1999). Other scholars investigate 

asymmetric information over local preferences for public goods (e.g. Cremer et al., 1996; 

Bucovetsky et al., 1998), over technologies for the provision of public goods (e.g. Boadway et 

al., 1995; Raff and Wilson, 1997; Caplan et al., 2000; Breuillé and Gary-Bobo, 2007; Akai and 

Silva, 2009), and over local tax bases (Bordignon et al., 2001). 

The present study investigates the relationships between fiscal equalization and the enforcement 

of a uniform tax law, in a setting where the states are responsible for the enforcement and also 

carry the related costs. In such a setting, the tax enforcement of the states will typically 

inefficiently low because the states can internalize only part of the benefits of the enforcement 

activities, determined by the state-specific tax back rates (ܴܶܤ). ܴܶܤ is the fraction of the 

marginal tax Euro collected by a state’s tax authorities that is kept by the same state (as opposed 

to be redistributed to other states or the federal level through fiscal equalization). Another 

problem is that if tax enforcement activities differ across the states, the principle of equal 

treatment of equals is violated, undermining the tax moral of the tax payers. 

We make a theoretical and an empirical contribution. We set up a stylized Samuelson (1954) 

type model that reflects the aforementioned characteristics, taking the German system as a real-

world prototype example. The model reveals that benevolent state-level planners align the 

effective tax burdens of their taxpayers with the internalized marginal tax revenue (ܴܯܫ) 

collected from the taxpayers. The	ܴܯܫ is the product of two variables: the marginal tax rate of 

a tax unit and the state-specific marginal ܴܶܤ. The model shows that the effective tax burden 

of a given taxpayer will systematically vary with the tax back rate of the state the taxpayer lives 
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in: Provided that the substitution effect dominates the income effect, the effective tax burden 

of the taxpayer (the enforcement of taxation) will be positively related with ܴܶܤ.  

Even in the presence of a uniform tax tariff de jure, differences in tax enforcement activities of 

the states can lead to different tariffs de facto. For example, the states in Germany can steer the 

effective income tax burdens of their residents by the incidence and intensity of tax audits or 

by internal instructions to the taxmen how to deal with the complexity of the income tax law 

and vague legal definitions.1 In a state-level approach, we explore whether the state-specific 

internalized marginal returns matter for the states’ investments in tax enforcement. We find 

that, consistent with the model, states with higher marginal revenue from enforcement have 

more taxmen per taxpayer. Further, in a micro-econometric approach, using OLS regressions 

and natural-experiments, we take administrative data on individual tax returns to explore 

whether internalized marginal returns matter for the effectiveness of the states’ tax enforcement 

activities, captured by the tax deductions granted to tax units. Consistent with the model, higher 

marginal returns from enforcement imply lower levels of tax deductions, for identical tax units 

de jure.  

This is not the first study on the interplay between fiscal equalization and taxation. Previous 

studies include Oates (1999); Bordignon et al. (2001); Mikesell (2003); Esteller-Moré (2005); 

Martinez-Vazquez and Timofeev (2005); or Libman and Feld (2007).2 Most of the literature 

deals with fiscal equalization and locally-decided taxes. Related studies for Germany are 

Buettner (2006) and Egger et al. (2009). Our research question, however, is different. Our study 

focuses on enforcement activities of the states in a federation under a uniform tax law. We are 

aware of only two studies with a similar focus: the theoretical work of Traxler and Reutter 

(2008) and the mostly empirical work of Baretti et al. (2002). However, none of the two 

provides a direct econometric test on whether differences in tax enforcement incentives, 

captured by ܴܯܫ at the individual level of a tax unit or ܴܶܤ at the state level, matter for tax 

enforcement. The present paper seeks to fill this gap in the literature. 

The remainder of the paper is organized as follows. Section 2 briefly introduces Germany’s 

federal system and the income-tax law. Section 3 presents our theoretical model. Our database 

                                                 
1 For example, the level of expenses exceeding blanket allowances and qualified as deductible, despite some 
guidelines, is a decision ex aequo et bono of the auditing taxman. An overview of several norms in the German 
income tax code with vague legal terms is provided in Bönke et al. (2011), Table A1 in the Appendix. For a 
detailed discussion see also Vogel, 2000, p. 73-75. 
2 Another strand of literature focuses on tax enforcement and tax administration. Influential studies include 
Slemrod and Yitzhaki (1991) and Mayshar (1991). 
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is described in Section 4. Section 5 provides the econometric analysis. Finally, Chapter 6 offers 

some concluding remarks. 

2 Federalism in Germany 
2.1 The fiscal-equalization system 

Germany’s federal structure is reflected by three governmental layers: the federal layer (Bund), 

the state layer (Bundesländer), and the local layer (Gemeinde). Since the German reunification 

in 1990, sixteen Laender form the state layer and about 11,500 municipalities the local layer.  

Germany’s federal system is cooperative: all the fiscally important taxes are set by the central 

government, and redistributive horizontal and vertical transfers mitigate regional fiscal 

imbalances so that regional levels of public goods and services are similar (Art. 107, Para. 2, 1, 

German Federal Constitution). Essentially, transfers are channeled from relatively wealthy 

states to poorer ones. The level of the transfer depends on the state-specific “fiscal capacity” 

and “fiscal needs.” Basically, fiscal capacity is determined by tax return per inhabitant (before 

equalization); fiscal needs by average tax return per inhabitant over all the 16 states. 

Total tax revenue of a state originates from two sources: the so-called own-source taxes and the 

joint taxes. Own-source taxes are administered and collected by the states (or municipalities), 

and the generated tax revenue exclusively benefits the state (or municipality). Inheritance, 

property acquisition, and lottery taxes are examples for own-source taxes. Revenues from own-

source taxes, however, contribute only a small fraction to total tax revenue. The joint taxes 

(income, corporation and value added tax) contribute the dominant fraction. In year 2011, for 

example, the joint taxes made up about 70 percent of total tax revenue.3 The common 

characteristic of the joint taxes is that the tax revenue is shared among the three federal layers. 

A four-stage equalization system, overviewed in Table 1, assigns the joint taxes to the three 

layers:4 

1. Initial assignment of joint taxes by means of politically determined division rules.  

2. Horizontal redistribution of up to 25 percent of state-specific revenues from value 

added taxes (VAT). The aim of the VAT redistribution 

(Umsatzsteuervorwegausgleich) is to ensure that each state receives at least 92 

                                                 
3 From the remaining 30 percent, 17 percent of the revenue account for the federal layer. Federal taxes include 
energy taxes, motor vehicle taxes, various consumer taxes (e.g., tobacco, alcohol and insurance taxes) and the 
solidarity surcharge. Roughly some two percent of total tax revenue is state taxes. The remaining nine percent 
account for the local level in form of property, business and some local consumption taxes (Federal Ministry of 
Finance, 2012). 
4 The equalization system partly changed from 2005 onwards. As our data are only available up to 2004 we describe 
the equalization system valid at that time. However the main mechanisms remained in place. 
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percent of average per capita tax revenue of all states (mainly the states’ shares of 

income and corporate taxes and some state taxes). 

3. Horizontal redistribution of fiscal revenues from financially strong states to 

financially weak states. A state’s payments/transfers depend on deviations of its 

fiscal revenue per (virtual)5 capita and average fiscal revenue per capita over all 

states. Fiscal revenues of a state covers its share of income and value added tax, 

revenues from pure state taxes like inheritance or beer tax and 50 percent of the 

most important local taxes’ (i.e. local business tax and property tax). The aim of 

the third stage (“Finanzausgleich im engeren Sinne”) is to ensure that each state 

receives at least 95 percent of the average (per capita) fiscal revenue. 

4. Vertical transfers from the federal to the state level. The aim of the vertical 

transfers (“Fehlbetragsbundesergänzungszuweisungen”) is to improve the 

financial situation of those states whose fiscal revenue after stages 1 to 3 still falls 

below the inter-state average. The grants are uncommitted and cover at least 90 

percent of the remaining gap between fiscal revenue and fiscal need. Accordingly, 

all states effectively end up with at least 99.5 percent of average per capita fiscal 

revenue. 

In addition, special needs grants (Sonderbedarfsbundesergänzungszuweisungen) compensate 

for special fiscal burdens some states have to bear. These grants are given lump-sum, regardless 

of fiscal or economic performance. 

 

Table 1 about here 

 

Germany’s four-stage fiscal equalization system drives a substantial wedge between states’ tax 

revenue before and after fiscal equalization. At the margin, state-specific tax-back rates on state 

tax revenues (ܴܶܤ) are usually less than 25 percent. The remainder, the marginal rate of loss 

(1 െ  is redistributed horizontally or vertically. Due to the complexity of the legal rules ,(ܴܤܶ

of the fiscal-equalization system, it is not feasible to express ܴܶܤ by means of a simple closed 

form, say as a function of tax revenue, type of tax revenue, and number of inhabitants. All 

variations of such and other determinants precipitate themselves in stages 2 to 4 of the transfer 

system (also Baretti et al., 2002, p. 646).6  

                                                 
5 For some states with specific financial burdens, population size is adjusted by particular weighting factors. 
6 Appendix 1 in Baretti et al. (2002) for details. 
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Because official data on state-specific ܴܶܤs are not available, we have set up a computer 

program that translates the German fiscal equalization law into formulas. The basic logic of the 

program is as follows. In a first round, the program quantifies, for each period and state, the tax 

revenues after equalization. Official statistics from Germany’s Federal Ministry of Finance on 

the state-specific tax revenues by type of tax (before fiscal equalization), number of state 

inhabitants, etc. serve as the database. The German fiscal equalization law is far too complex 

to give all the details. However, we want to point out that the results from the first round 

reproduce official statistics and are therefore consistent.7  In a second round, the program 

quantifies the change of a state’s tax returns after equalization resulting from a marginal change 

in the same state’s de facto income-tax base. The tax-back rate of the state is unity minus the 

ratio of the change of the state’s tax returns after equalization and the marginal change in the 

income tax base.8  

The state-specific ܴܶܤs from our computations are summarized in Table 2.9 Results are 

assembled in three columns. Each column relates to a particular year. The selection of the years 

is guided by the micro-level income tax data, available for the assessment years 1998, 2001, 

and 2004. 

The numbers in Table 2 indicate that ܴܶܤs are quantitatively small (usually varying around 25 

percent), but with some marked differences across states. The numbers also indicate that for 

most states ܴܶܤ exhibits hardly any variation over time. However, there are three exceptions: 

Schleswig-Holstein, Bavaria, and Hamburg, with Schleswig-Holstein being the most 

remarkable case: with about 57 percent, its ܴܶܤ in 1998 was exceptionally high.10 Based on 

the inter-temporal changes of ܴܶܤ, we can classify two groups of states: one group consisting 

of 13 states with ܶ  s and thus incentives of tax enforcement being constant over time; anotherܴܤ

group of three states with ܴܶܤs and thus incentives changing over time. This classification will 

serve as the basis for three natural experiments. 

 

Table 2 about here 

 

                                                 
7 All the computer codes can be provided by the authors upon request. 
 is the same for a marginal change in income and corporate tax revenue, while it can be different for other ܴܤܶ 8
types of taxes. 
9 For selected years, we can cross-check the ܴܶܤs from our simulations with ܴܶܤs from previous literatures 
(Lichtblau and Huber, 2000; Baretti et al., 2002): ܴܶܤs from ours and their simulations coincide. 
10 The sharp rise of Schleswig-Holstein’s marginal rate of loss (1 െ  in 1998 is also documented in Lichtblau (ܴܤܶ
and Huber (2000). Simulations for marginal rate of loss instead of ܴܶܤ are also provided in Bönke et al. (2011). 
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Interestingly, the relationship between a state’s ܶ  ,and its fiscal capacity is highly non-linear ܴܤ

not even one-directional. For example, in 1998 the ܴܶܤ of a ‘poor’ net-recipient state like the 

Saarland and a ‘rich’ net-contributor state are almost the same. This is for the following reason: 

for net contributor states, ܴܶܤ reflects that higher tax revenue implies higher payment 

obligations; for net recipient states, ܴܶܤ reflects that higher tax revenue implies lower transfer 

entitlements.11 ܴܶܤ is the lowest, if the state’s fiscal capacity coincided with the average 

capacity over all states. In this constellation, the ܴܶܤ equals the initial assignment rule of the 

joint taxes (stage 1), and only then a state can it experience a big swing in the ܴܶܤ	 (like 

Schleswig-Holstein in 1998).  

Figures 1a-c show the responsiveness of ܴܶܤ to a state’s per capita income tax revenue before 

fiscal equalization. Each Figure relates to one of the three observation periods 1998, 2001, and 

2004, and provides sixteen graphs, one for each state. The abscissa gives (fictitious) variations 

from actual per capita income tax revenue before fiscal equalization. Accordingly, the actual 

-”can be inferred from a graph where the same deviation is zero. Moving from the “0 ܴܤܶ

threshold to the right (left) complies with a fictitious increase (decrease) of per capita income 

tax revenue before equalization. Because the increase (decrease) changes the fiscal capacity of 

the state relative to average fiscal capacity, its ܴܶܤ changes.  

The graphs indicate two regularities: the relationship between a state’s ܴܶܤ and its per capita 

income tax revenue before equalization is highly non-linear and not one-directional, and that it 

usually takes non-negligible variations of per-capita tax revenue to change the ܶ12.ܴܤ  

The two regularities imply that for state authorities voluntarily steering ܴܶܤ is basically 

impossible. Accordingly, we view ܴܶܤ as an exogenous variable and as a yardstick against 

which the tax declarations are audited. The interpretation of ܴܶܤ as an exogenous is further 

justified for the reason that the ܴܶܤ of a particular year is always determined before the tax 

declarations for the same year are audited. This is because horizontal and vertical transfers in a 

particular year, say assessment year 1998, hinge upon cash tax revenues. Income tax 

declarations from 1998, however, are handled by the tax authorities as off spring 1999.  

 

Figures 1a-1c about here 

 

                                                 
11 Plachta (2008) provides a detailed description of the German financial constitution. 
12 Only if a state’s fiscal capacity, by coincidence, is rather close to the interstate average, realistic variations of 
income tax revenue have a profound impact on ܴܶܤ. 
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2.2 The process of income taxation 

The legislation of joint taxes and the responsibility concerning the enforcement of the income 

tax law are assigned to different governmental layers. The tax-setting autonomy is allocated at 

the central level. Particularly, the central level defines both tax-tariffs and tax bases, while the 

states have no tax setting autonomy – even if pure state taxes are concerned.13 Accordingly, the 

states’ possibilities to steer income tax revenues and effective income tax burdens of their 

residents directly are heavily restricted. The responsibility of tax enforcement, however, is 

delegated to the states. 

The de-central settlement of tax enforcement responsibility at the state-level and the monocracy 

of state financial executives open up opportunities for a politically motivated practice of tax 

laws. This is because only basic standards guide the tax enforcement activities of the states. 

Effectively, the state governments decide on the endowment of tax collecting agencies with 

personnel and IT, or on the training of taxmen. The state governments also give internal 

instructions providing the taxmen with guidelines how to deal with particular vague paragraphs 

in the income tax law. Indeed, a report of the Federal Audit Office (2006, p. 78f.) remarks: 

“some countries give the impression that the hiring of tax auditors is not interesting due to fiscal 

equalization; net contributor states had to pay the dominant part of eventual additional tax 

revenue in the fiscal equalization system, while transfers were reduced for the net recipient 

state.” In a summarizing statement of the same report it is argued that differences in the 

personnel endowments of tax offices undermine the “uniformity of taxation in Germany” 

(Federal Audit Office, 2006, p.  122).  

Further indications of a politically motivated tax practice have been provided in previous 

literature:  

1. Vogel (2000, 128-155) as well as Schick (2011) find systematic differences in tax 

revenue per audit and state specific tax auditing frequencies. In the city state14 

Hamburg, for example, many income millionaires are resident. The auditing rate of 

these millionaires’ income tax returns, however, is substantially lower than in other 

states (Schick, 2011).  

2. A report of the Federal Audit Office (2006, p. 13) documents that in a random 

sample of 21 tax offices the number of tax audits per taxman and year varies between 

972 and 2,720. It is also documented that the complete and equal auditing of tax 

                                                 
13 Except the rate of the property acquisition tax that can be determined by the states since 2006.  
14 Three German cities (Berlin, Bremen, Hamburg) are also independent federal states. 
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declarations is no longer secured, and that systematic errors are made in the audits 

of special expenses in Hamburg (p. 35f.). According to the Audit Office of Berlin 

(2001), tax returns of employees are not audited with sufficient care, and taxmen 

refrain from a careful consideration of tax declarations in order to meet thresholds 

regarding the number of daily audits. 

3. To harmonize tax audits, recently a risk management system has been implemented 

in all tax offices. The system evaluates roughly 2,500 positions in income tax 

returns, and indicates potential incongruities between the positions. Harmonization 

was not achieved, because the states modified the detection algorithms 

independently, and because tax offices responded differently to potential 

incongruities (Federal Audit Office, 2009, p. 176-179; Federal Audit Office 2012, 

p. 30). If the system selects a tax return for special audit, it is not secured that this 

auditing is appropriately conducted. Instead, according to several State Audit 

Offices, the error rate rates from 12 percent (North Rhine Westphalia) to 52 percent 

(Brandenburg). 

4. Vogel (2000) provides evidence that certain tax payers had been treated 

preferentially by the states. Examples include generous interpretation of 

amortization rules or the postponement of tax payments.  

In sum, the states bear the full costs related to the enforcement of the income tax law (e.g., 

related to the endowment of tax offices), but they internalize only part of the resulting tax 

revenues (due to the redistributive fiscal equalization scheme). Due to the decentralized 

administration, the means of the central level to control the tax collection process are limited. 

So the states have both the opportunity and the incentive to align tax enforcement activities 

with their own objectives, and in this respect ܴܶܤ may play a prominent role. As outlined 

above, several state-level indicators suggest differences in state-specific tax enforcement levels. 

However, the empirical evidence is basically anecdotic and also lacks a rigorous econometric 

testing. 

3 A stylized model 
Our model relies on Samuelson’s (1954) static public good model. Consider a country with	݆ ൌ

1,… ,  federal states and let a state ݆ have three sources of revenues: income-tax revenue,15 ܬ

equalizing grants, and lump sum transfers, feasible for the provision of a state-wide public good 

                                                 
15 We abstain from modeling other tax types or the possibility of public debt to keep the analysis simple. The 
reasons and incentives for raising public debt are discussed in Jochimsen and Nuscheler (2011). 
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provided at the level ݃௝. Transfer rules determining the equalizing grants,	 ௝ܼ, and the lump sum 

transfers ܤത௝, and also the tax tariff, ߬, are set by a central planner (whose goal might be the 

maximization of overall societal welfare). These rules, characterized by 

ൣ߬, ൫ܼଵ, … ௃ܼ൯, ൫ܤതଵ,  ത௃൯൧, are decided before taxes have actually been collected, and beforeܤ…

public goods have been provided. Consistent with the situation in Germany we assume that tax 

enforcement is delegated to the federal states who interpret ൣ߬, ൫ܼଵ, … ௃ܼ൯, ൫ܤതଵ,  ത௃൯൧ asܤ…

exogenous (henceforth indicated by vertical bars). We further assume that the tax units resident 

in a state ݆,	 ௝݅ ൌ 1,…  ௝ , are immobile (and so are the incomes, tax bases).16ܫ

Using the public good as the numéraire, in a static one-period model the public budget 

constraint of state ݆ is given by, 

 ݃௝ ൑ ௝ܶ ൅ ௝ܼ ൅ ത௝, (1)ܤ

with 

 

௝ܶ ൌ ෍ ݎ̅

ூೕ

௜ೕୀଵ

∙ ௜ೕݐ ቀ߬, ,௜ೕݕ ∆௜ೕቁ, (2)

where ௝ܶ denotes income tax revenue after the initial assignment of taxes according to division 

rules in stage 1 of Germany’s fiscal equalization system. The term ̅ݎ ൎ 0.575  gives the share 

from income tax revenue assigned to the state level (including the state’s municipalities), and 

௜ೕݐ ቀ߬, ,௜ೕݕ ∆௜ೕቁ is the effective tax burden imposed on tax unit ௝݅. The effective tax burden of ௝݅ 

hinges on the progressive tax tariff, ߬ , on ݅ ௝’s gross taxable income,  ݕ௜ೕ, and the level of granted 

deductions, ∆௜ೕ. We assume that gross taxable income is exogenous from the taxman’s point of 

view.  

The second term in the state’s budget constraint is the net equalizing transfers, 

௝ܼ ൌ ௝ܼൣሺ ଵܶሺ∙ሻ, ,ଵሻܫ ሺ ଶܶሺ∙ሻ, ,ଶሻܫ … , ൫ ௃ܶሺ∙ሻ, ,௃൯ܫ തܨ ൧. (1) 

For net-recipient (net-contributor) states, i.e. for states with a below-average (above-average) 

per-capita fiscal capacity, the net equalizing transfer is positive (negative). ܨത	accounts for 

further particular regulations inherent in Germany’s fiscal equalization system. Across the 

states, equalizing transfers add up to zero, i.e., 

                                                 
16 The assumption that citizens do not change residences across state borders as response to moderate differences 
in effective income tax rates is supported by a recent empirical study for Switzerland (see Liebig et al., 2007). 
Young and Varner (2011) verify this claim for one state in the US. However, Kleven et al. (2013) find evidence 
of high mobility of top income earners across borders. Such top-income households are not contained in the micro-
data used in our empirical analysis.  
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෍ ௝ܼ

௃

௝ୀଵ

ൌ 0. (2)

The third term in the state’s budget constraint (1), ܤത௝ are lump sum vertical transfers, i.e. special 

needs grants. 

For a tax unit resident in state ݆, we assume that preferences are characterized by an additive 

utility function of the form, 

௜ೕݑ	  ൌ ݂ ቀܿ௜ೕቁ ൅ ݄൫݃௝൯, (3)

with ܿ௜ೕ denoting the level of a private good, the numéraire, and with ݃௝ denoting the level of a 

state-level public good. Accordingly, we abstain from modeling public good spillover effects. 

The budget constraint of a tax unit is, 

 ܿ௜ೕ ൑ ௜௝ݕ െ ௜௝ݐ ቀ߬̅, ,௜௝ݕ ∆௜ೕቁ. (4)

Suppose ൣ߬, ൫ܼଵ, … ௃ܼ൯, ൫ܤതଵ,  ത௃൯൧ and an interior solution exists. Further, suppose stateܤ…

planners “act as benevolent maximiser of their citizens’ welfare” (Edwards and Keen, 1995, p. 

113). Finally suppose the welfare of the residents of a state is described by a Bentham social 

welfare function, ௝ܹ ൌ ∑ ௜ೕݑ
ூభ
௜ೕୀଵ

.  

The optimization problem of the benevolent planner of a state ݆ is, 

௝ܮ  ቀ݃௝, ∆ଵೕ, … , ∆ூೕቁ ൌ	

෍ ቆ݂ ൬ݕ௜௝ െ ௜௝ݐ ቀ߬, ,௜௝ݕ ∆௜ೕቁ൰ ൅ ݄൫݃௝൯ቇ

ூೕ

௜ೕୀଵ

൅ ߣ ቎݃௝ െ ݎ̅ ෍ ௜௝ݐ ቀ߬, ,௜௝ݕ ∆௜ೕቁ ൅෍ܼ௞ሺ∙ሻ െ ത௝ܤ
௞ஷଵ

ூೕ

௜ೕୀଵ

቏ 

(5)

The solution is, 

௝ܫ  ∙
߲݄
߲݃௝

߲݂
߲ܿ௜ೕ

∙
௜௝ሺ∙ሻݐ߲
߲∆௜ೕ

ൌ 	 ൥̅ݎ
௜௝ሺ∙ሻݐ߲

߲∆௜ೕ
െ෍

߲ܼ௞
߲ ௝ܶ௞ஷଵ

∙
߲ ௝ܶ

௜௝ሺ∙ሻݐ߲
∙
௜௝ሺ∙ሻݐ߲

߲∆௜ೕ
൩

ିଵ

∀ ௝݅ ൌ 1,… , ௝ (6)ܫ
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⟺		 ௝ܫ ∙

߲݄
߲݃௝	

∗

߲݂
߲ܿ௜ೕ

ൌ ቎̅ݎ െ෍
߲ܼ௞

௜௝ݐ߲ ቀ∙, ∆௜ೕ
∗ ቁ௞ஷ௝

቏

ିଵ

∀ ௝݅ ൌ 1,… ,   ௝ܫ

 

The benevolent planner of state ݆ choses ቀ∆௜ೕ
∗ , … , ∆ூೕ

∗ , ݃௝	
∗ ቁ so that the optimality condition (6) 

holds. The optimality condition is a modification of the standard Samuelson condition for the 

provision of public goods.  

The left hand side is the sum of rates of substitution between the public and the private good, 

known from the standard Samuelson condition. The expression in brackets on the right hand 

side is the effect of a marginal variation of the tax base of resident ௝݅, ∆௜ೕ, on the public budget 

of state ݆: the internalized marginal tax revenue, ܴܯܫ௜ೕ. The ܴܯܫ௜௝ comprises two terms. The 

first term gives the additional tax revenue resulting from a marginal tax-base variation that is 

not vertically redistributed: the product of the marginal tax rate, ߲ݐ௜௝ ߲∆௜ೕൗ , times the income 

tax share assigned to the state level, ̅ݎ ൎ 0.575. However, state 1 can internalize only part of 

this amount. The remainder, ∑ డ௓ೖ
డ்ೕ

௞ஷ௝ ∙
డ்ೕ

డ௧೔ೕሺ∙ሻ
∙
డ௧೔ೕሺ∙ሻ

డ∆೔ೕ
൐ 0, constitutes a positive fiscal externality 

for the other 15 states. 

Notice that the concept of ܴܯܫ௜ೕ ൌ ܤܶ ௝ܴ ∙
డ௧೔ೕሺ∙ሻ

డ∆೔ೕ
 is related to the concept of the tax back rate, 

ܤܶ ௝ܴ ൌ ݎ̅ െ ∑ డ௓ೖ
డ்ೕ

௞ஷ௝  . However, only the ܴܯܫ௜௝ reflects that the marginal internalized return 

from a marginal expansion of the tax base (by granting less tax deductions to tax unit ݅ ௝) depends 

on a state-level and a micro-level component: the state’s tax-back and the marginal tax rate of 

the taxpayer whose tax base is expanded. 

Equation (6) has immediate implications for the optimal level of deductions, ∆௝
∗ൌ ∑ ∆௜ೕ

∗ூೕ
௜ೕୀଵ

, 

from the viewpoint of the benevolent planner in state ݆. Suppose two taxpayers with identical 

tax-relevant characteristics living in two states 1 and 2, taxpayers 1ଵ and 1ଶ. Further suppose 

states’ tax-back rates differ, ܴܶܤଵ ൐  ଶ. Under ceteris paribus conditions, condition (8)ܴܤܶ

implies that then the level of tax deductions granted to taxpayer 1ଵ should be lower than for 

taxpayer 1ଶ. This is because the internalized returns from tax enforcement are higher in state 1 
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compared to state 2.17 For example, the states can steer the effective tax burdens by the fraction 

of tax returns that is audited, or by the ‘generosity’ of the taxmen concerning the granting of 

tax deductions.   

Equation (6) also indicates that the state planner does not consider the effect of tax enforcemesnt 

on the budgets of the other states: Every variation of granted tax deductions alters the state’s 

tax revenue ex ante to fiscal equalization, and thus the revenues of all other states. This fiscal 

externality implies an inefficient level of tax enforcement in terms of overall costs and benefits 

to society. The following empirical sections challenge equation (6) with empirical evidence. 

 

4 Database and key figures 

4.1 Germany’s “Factually Anonymous Income Tax Statistic” 

Germany’s Income Tax Statistic (Lohn- und Einkommensteuerstatistik) provides income-tax 

returns from about 30 million tax units per assessment year. It conveys information on taxable 

income, family situation, income sources, granted deductions and exemptions, revenues and 

sources of revenues, income tax burden, etc. From all the tax units, a 10 percent stratified 

random sample is made available for scientific purposes, the so-called Factually Anonymous 

Income Tax Statistic (Faktisch anonymisierte Lohn- und Einkommensteuerstatistik, FAST). As 

the amount of observations is - with annually roughly 3 million tax units - rather high we assume 

that the data are representative both for the national and for the state level.  

FAST is provided in form of three cross-sectional scientific-use-files, covering data for the 

assessment years 1998, 2001, and 2004. These three cross sections form our database. 

Unfortunately, more recent data are not available. This is for two reasons. First, tax units have 

an extensive period to file their income tax statements before the statements are audited and 

processed by the tax collecting authority. For complex income tax statements the whole process 

can easily take up to five years. Second, once the taxation process is completed, the data must 

be assembled by the state statistical offices and forwarded to the federal statistical office, where 

the scientific use files are prepared.  

FAST allows the identification of gross taxable income before any type of deductions (ݕ௜) and 

taxable income. The difference of the two income concepts is the sum of all granted deductions 

                                                 
17 The argumentation requires that the substitution effect always dominates the income effect. It must also be 
ensured that variations of discretionary deductions and corresponding changes in income tax revenue have at most 
a small effect on ܴܶܤ. As Figures 1a-c indicated, this is not a too strong assumption. As pointed out in Section 
2.1, in the empirical examination ܴܶܤ are indeed exogenous.  
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(∆௜) and serves as the indicator of enforcement: the higher is granted deductions (∆௜), controlled 

for all tax relent characteristics of the tax unit, the lower is the level of enforcement.  

 

4.2 Descriptive figures from income tax statistics 

Figures 2a-c give the state- and period specific distributions of effective internalized marginal 

revenues (ܴܯܫ௜ೕ). Each figure comprises sixteen graphs. In each graph, a state specific 

distribution of ܴܯܫ (solid line) is benchmarked against the German average (dashed line). The 

differences between the two distributions mirror differences in the state-specific income 

distributions and ܴܶܤs. 

 

Figures 2a-2c about here 

 

In order to compare the concept of ܴܯܫ௜ೕ and ܶܤ ௝ܴ, Table 3 provides state-wide average for 

years 1998, 2001 and 2004 of ܴܯܫ௜ೕ, ܽݒ௝ ቀܴܯܫ௜ೕቁ ൌ
ଵ

ூೕ,೤೐ೌೝ
∑ ௜ೕ,೤೐ೌೝܴܯܫ
ூೕ,೤೐ೌೝ
௜ೕ,೤೐ೌೝୀଵ

: the average of 

the individual marginal tax rates of the residents in a state (as provided in Table A1) times the 

state’s ܶܤ ௝ܴ (provided in Table 2).  The higher ܽݒ௝ ቀܴܯܫ௜ೕቁ, the higher is the internalized 

revenue and the incentive to secure an effective tax enforcement. As can be seen from Table 3, 

௝ݒܽ ቀܴܯܫ௜ೕቁ differ substantially across states, ranging from 1.85 percent in 2004 in 

Mecklenburg-Western Pomerania to 17.65 percent in Schleswig-Holstein in 1998. They also 

change over time. This is mainly for two reasons: changes in tax back rates and changes in 

marginal tax rates. Changes in the marginal tax rates again have two predominant causes:  shifts 

in the distributions of tax-relevant characteristics (especially taxable income) and income tax 

reforms altering marginal tax rates. Indeed, the income tax law has been changed during the 

observation period. Particularly, the marginal tax rate for the top income bracket has been 

lowered form 53 in 1998 to 45 percent in 2004. 

 

Table 3 about here 

 

Further descriptive statistics of FAST variables used in adjacent regression analyses are 

summarized in Table A1 in the Appendix. By year and state, the table provides means and 

standard deviations of the gross taxable income before any deductions, ݕ௜ೕ, and total deductions 
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defined as the difference between gross taxable income and the actual fixed tax base, ∆௜ೕ. All 

monetary amounts are expressed in year 2004 prices. The table also gives the mean marginal 

tax rates and the number of weighted and non-weighted observations. Due to the factual 

anonymisation information on the process of taxation and state of residency is incomplete for 

several tax units, particularly for very rich ones. These units had to be discarded from the 

database, leaving us with a pooled sample of roughly six million observations (two million per 

cross section).  

Gross taxable income before any deductions is the central micro-level conditioning variable in 

the empirical analysis. It has a profound impact on the level of deductions, and it is exogenous 

from the viewpoint of states’ taxmen. Across the states, average gross taxable income is the 

highest for Baden-Wurttemberg and Hesse, and the lowest in Thuringia. Over time, average 

price adjusted gross taxable incomes varies only little.  

Granted tax deductions is the central endogenous variable in the empirical analysis. Averages 

deductions for tax units in year 1998, for example, range between €5,466 (Brandenburg) and 

€7,186 (Baden-Wurttemberg). It is, however, not necessarily true that deductions are higher in 

richer than in poorer states. As an example, in 2004 average gross taxable income in Bavaria is 

about €1,500 lower than in Hesse, but average deductions in Bavaria are about €140 higher. 

 

5 Econometric analysis 

5.1 Regressions using state-level variables 

We start our analysis with a model using state-level aggregates in the spirit of studies such as 

Baretti et al (2002). The basic idea of such a model is to econometrically explain the state-wide 

level of tax enforcement by ܴܶܤ, after controlling for other state-level variables. Particularly, 

we measure tax enforcement by an input variable, the staffing of tax offices: the state-wide 

number of income tax returns divided by the number of full time equivalent employees in the 

financial administration. The smaller the ratio, so the argument, the better the endowment of 

the tax offices, and the higher is the enforcement level.  

The state-level approach has two central weaknesses. First, economies of scale in tax 

administration are not well understood. In the presence of increasing returns to scale, highly 

populated states might enforce the tax law more effectively with the same staffing of tax offices 

compared to low populated states. Second, the approach does not control for differences in the 

distributions of individual ܴܯܫs across states (but uses a state-wide indicator). However, 

equation (6) indicates that the distribution of ܴܯܫs across a state’s tax payers matters for tax 
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enforcement. For these two reasons, results from a state-level regression approach should be 

viewed only as a preliminary naïve attempt to study the incentives of Germany’s federal system 

on the tax policies of the states.  

We implement two state-level panel regressions. In both regressions, the dependent variable is 

the inter-temporal change in the staffing of tax offices: the number of income tax returns divided 

by the number of full time equivalent employees in the financial administration. Staffing is 

available to us for the years 1998, 2001 and 2004. As staffing will respond to changes in tax 

enforcement incentives with some delay, the inter-temporal change in staffing in state ݆ is: 

௝݂݂݃݊݅ܽݐݏ∆ ൌ ௝,ଶ଴଴ସ݂݂݃݊݅ܽݐݏ െ  ௝,ଵଽଽ଼.18 The definition of all the explanatory݂݂݃݊݅ܽݐݏ

variables follows the same logic. Hence, the state-level regression is, 

௝݂݂݃݊݅ܽݐݏ∆  ൌ ଴ߚ	 ൅ ܰܧܥܰܫ∆ଵߚ ௝ܶ ൅ ܦܩ∆ଶߚ ௝ܲ ൅ ܱܲ∆ଷߚ ௝ܲ ൅ ܶܫܥସߚ ௝ܻ ൅

 .௝ߝ
(7)

The change in tax enforcement incentives, ∆ܰܧܥܰܫ ௝ܶ, is measured alternatively as (a) change 

in tax-back rates, ∆ܶܤ ௝ܴ ൌ ܤܶ ௝ܴ,ଶ଴଴ସ െ ܤܶ ௝ܴ,ଵଽଽ଼ (specification S1.1); (b) change in average 

rate of internalized marginal revenues, ∆ܽݒ௝	ሺܴܯܫሻ ൌ ௝,ଶ଴଴ସݒܽ ቀܴܯܫ௜ೕቁ െ ௝,ଵଽଽ଼ݒܽ ቀܴܯܫ௜ೕቁ 

(specification S1.2). Further control variables include the change in gross domestic product per 

capita, ܦܩ߂ ௝ܲ, the change in population density per square kilometer, ܱܲ߂ ௝ܲ, and a city-state 

dummy, ܻܶܫܥ. All underlying values for the construction of the variable are provide in Table 

A2 in the Appendix.  

The results of the two specifications are displayed in Table 4. In the first specification, the 

regression coefficient of ∆ܴܶܤ carries the expected sign (a higher incentive for enforcing the 

tax law means that fewer taxpayers are audited per full time employee in a state’s financial 

administration). However, the coefficient is insignificant. One possible explanation provides 

the optimality condition (8): tax enforcement depends on the tax back rate together with the 

distribution of individual marginal tax rates. Accordingly, tax-back rates alone are not an ideal 

indicator for the incentive of a state to enforce the tax law.19 Specification S1.2 considers the 

interaction of tax back rates and individual marginal tax rates by averaging the ܴܯܫs of all 

taxpayers in a state. Now the regression coefficient pertaining ∆ܽݒሺܴܯܫሻ carries the expected 

negative sign and is significant at a 10 percent level.  

                                                 
18 The results for three year differences support our findings from the six year differences regarding sign and 
magnitude of effects but are not significant at the 10 percent level.  
19 This would to some extent explain the results in Baretti et al. (2002) who fail to find a robust link between the 
marginal rate of loss and the level of tax enforcement. 
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In sum, the results of the state-level approach do not reject our research hypothesis that higher 

internalized returns of taxation lead to higher tax enforcement activities at the state level. 

However, a state-level analysis misses the complexity of the condition (8): it is the distribution 

of ܴܯܫs over all the taxpayers in a state and not an average statistic that determines tax 

enforcement activities. Not controlling for differences in the distributions of the tax-relevant 

characteristics of the tax units in regression analysis could simply lead to spurious correlations. 

Considering the distributions of tax-relevant characteristics at the micro level of tax units is 

thus crucial for estimating how fiscal equalization impacts tax enforcement activities of the 

states.20 This can be best achieved by conducting a micro level analysis at tax unit level.  

 

Table 4 about here 

  

 

5.2 Micro-econometric analysis 

5.2.1 Regression approach 

The micro-level regression analysis is conducted with OLS. The dependent variable is the 

natural logarithm of total deductions. Suppressing individual, period, and state-level subscripts, 

the OLS regression is, 

 ln	ሺ∆ሻ ൌ ଴ߙ ൅ ࢙ࢋ࢜࢏࢚࢔ࢋࢉ࢔ࡵ′ࢼ ൅ ࢘ࢇࢋࢅᇱࢽ ൅ ࢘ࢇࢎ࡯ᇱࢾ ൅ ࢋࢉ࢛࢘࢕ࡿ′ࣂ

൅ ࣖ′ሺࢋࢉ࢛࢘࢕ࡿ ∙ ሻ′࢘ࢇࢋࢅ ൅ ࢋ࢚ࢇ࢚ࡿᇱࣆ ൅ ߝ  
(8) 

The bald expressions denote vectors. ࢙ࢋ࢜࢏࢚࢔ࢋࢉ࢔ࡵ includes a changing set of variables that 

mirror the tax enforcement incentives. Altogether four specifications are tested. In specification 

S2.1, ࢙ࢋ࢜࢏࢚࢔ࢋࢉ࢔ࡵ  comprises a single variable: the taxpayer-specific internalized marginal tax 

revenue, ܴܯܫ. The specification thus complies with the optimality condition (6) from the 

theoretical model. According to the model, we should expect a negative regression coefficient: 

The higher the incentive to enforce the tax law, the lower should be the granted tax deductions. 

In specification S2.2, ࢙ࢋ࢜࢏࢚࢔ࢋࢉ࢔ࡵ includes two variables: ܴܯܫ and the marginal tax rates of 

each taxpayer. This set up tests for the role of ܴܯܫ after controlling for individual marginal tax 

rates. In specifications S2.3, ࢙ࢋ࢜࢏࢚࢔ࢋࢉ࢔ࡵ solely includes the state-specific ܴܶܤs (but not the 

tax payer specific marginal tax rates. In specification S2.4 ࢙ࢋ࢜࢏࢚࢔ࢋࢉ࢔ࡵ comprises the two 

components of ܴܯܫ  as separate variables: state-specific ܴܶܤs and individual marginal tax 

                                                 
20 Studies building on macro data, instead, proxy such and other issues with auxiliary variables like an inequality 
index (e. g.  Goodspeed, 2002). 
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rates. Specification 2.4 is thus the most flexible specification. Particularly, it even allows ܴܶܤs 

and individual marginal tax rates to have opposing effects on the level of granted tax deductions. 

Of course, to isolate the effect of ࢙ࢋ࢜࢏࢚࢔ࢋࢉ࢔ࡵ on granted tax deductions it is important to 

control for other potential determinants of granted tax deductions. To control for period effects, 

the vector ࢘ࢇࢋࢅ includes two period dummies for years 2001 and 2004. ࢘ࢇࢎ࡯ comprises the 

characteristics of the tax unit: the number of tax-relevant children, age, marital status and church 

membership. ࢋࢉ࢛࢘࢕ࡿ is a vector of seven dummies. Each dummy indicates if the tax unit 

gained an income from a particular income source. This is because the German income tax law 

distinguishes seven different income sources, and for each there apply particular regulations. A 

dummy is one if the taxpayer has some positive income from the particular income source; else 

it is zero. To capture changes in the tax law, we interact the income source dummies with the 

two period dummies for 2001 and 2004. Finally, the vector ࢋ࢚ࢇ࢚ࡿ comprises fifteen state 

dummies (base category is Baden-Wuerttemberg). Results from the four OLS regressions are 

summarized in Table 5.  

 

Table 5 about here 

 

Table 5 provides a summary of the regressions. The covariates of interest are subsumed under 

 All four regression specification, convey the same consistent story: the higher .࢙ࢋ࢜࢏࢚࢔ࢋࢉ࢔ࡵ

the incentive to enforce the tax law, the lower is the level of granted tax deductions (controlled 

for all other aforementioned covariates). According to specification S2.1 the regression 

coefficient for ܴܯܫ equals -1.227. Assuming that average granted deduction amount to 6,000 

Euro (see Table A1), the coefficient indicates that rising the internalized tax revenue (ܴܯܫ) by 

5 percentage points lowers granted tax deduction by 360 Euro. According to specification S2.2, 

this inverse relationship between ܴܯܫ and tax deductions is confirmed even after additionally 

controlling for individual marginal tax rates. Specifications S2.3 and S2.4 show that both 

components of the ܴܤܶ ,ܴܯܫ and marginal tax rates, matter for granted tax deductions, and for 

both components the inverse relationship is reconfirmed.    

  

5.2.2 Natural experiments 

As outlined above, there are two groups of states: one group where ܴܶܤs vary over time 

(Schleswig-Holstein, Bavaria, and Hamburg); another group where ܴܶܤs are about constant 

over time. Accordingly, tax-enforcement incentives (captured by ܴܶܤ) change in the former 
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but not in the latter group. Since ܶ  ,is an exogenous variable from the viewpoint of the states ܴܤ

the setting is like a natural experiment: residents of the former states are the “treated,” and 

residents of the latter are the “controls.” 

The econometric device to isolate the effect of the treatment is the difference-in-differences 

estimator (DiD). The DiD estimator is the difference between two differences: the difference in 

tax deductions before and after treatment among the treated, and the same difference among the 

controls. The control group should be composed of tax units resident in states with an inter-

temporally stable ܴܶܤ with tax-relevant characteristics similar to the treated.  

Schleswig-Holstein experienced with a decrease of about 45 percentage points between 1998 

and 2001 the most pronounced change of its ܴܶܤ, and thus might be viewed as the ideal 

candidate for implementing the DiD approach. Two further potential candidates are Bavaria 

and Hamburg. Bavaria’s 2001 ܴܶܤ is about 4.2 percentage points lower than in 1998; 

Hamburg’s ܴܶܤ doubles between 2001 and 2004. The treatment in Schleswig-Holstein and 

Bavaria should lower the states’ incentives because it lowered the share of a marginal tax Euro 

that can be internalized. Accordingly, the two states’ DiD estimators should carry a positive 

sign. With the same logic, the DiD estimator for Hamburg should be negative. 

For establishing experimental conditions it is important to find adequate control states (with 

 varying little over time) and to identify tax units where the treatment or non-treatment is ܴܤܶ

certain. To isolate the effect of the ܶ  we restrict our control and treatment groups to tax units ܴܤ

in the top income bracket (ݕ௜ ൐ 60.000 respectitivley ݕ௜ ൐ 120.000 for joint filers). First, this 

enables us to look exclusively at the ܴܶܤ for identifying the treated tax units (hence high 

income tax units face the identical marginal tax rate and the ܴܯܫ is the equal within in each 

state). Second, this ensures that the fundamental change in the income tax tariff between 1998 

and 2004 does not artificially alter the distributions of marginal tax rates within each state and 

prohibits us from constructing the appropriate treatment and control samples. Still, the top 

income tax bracket is affected. Between 1998 and 2004, the top marginal tax rate was lowered 

from 53 to 45 percent. This, however, should be captured by a common time trend and poses 

no problem. Furthermore, the characteristics of the treated in the control group (residents of the 

control states) have to be reproduced. The standard procedure to achieve this goal is statistical 

matching. After the matching, the effect of the treatment on the treated is estimated over the 

common support, ܵ, i.e. the part of the distribution of characteristics ܺ that is both represented 

among the treated and the controls. As our analysis relies on repeated cross-sections, we have 

implemented the statistical matching over three groups: the treated and the non-treated in the 



 

20 
 

initial period before treatment, ݐ଴, and the non-treated at ݐଵ (Blundell and Costa-Dias, 2008, p. 

58). Then the difference-in-differences (DiD) estimator after matching is (Blundell and Costa-

Dias, 2008, p. 59), 

 
ොߙ ൌ ෍ቐ቎∆௜௧భ െ ෍ ෥௜௞௧బݓ

்

௞∈ బ்

∆௜௧బ቏ െ ቎෍ ෥௜௞௧భݓ
஼

௞∈ బ்

∆௜௧భ െ ෍ ෥௜௞௧బݓ
஼

௞∈ బ்

∆௜௧బ቏ቑݓ௜.
௜∈ భ்

 (9) 

In equation (11), ሺ ଴ܶ, ଵܶሻ denote the treatment before and after treatment and ሺܥ଴,  ଵሻ  theܥ

respective control groups; ݓ෥௜௞௧
஼  denotes the weight attributed to tax unit ݇ belonging to group 

 ௜ reconstructs the outcomeݓ ;݅ when comparing with the treated tax unit ݐ in period ܩ

distribution for the treated in the base sample.  

To implement the difference-in-differences estimator (11), propensity scores must be estimated 

using both the treated and the controls. In case of multiple cross-sections, the dependent 

variable, the dummy variable ݀ indicating the base sample after treatment, is set to one if the 

tax unit is treated and the observation period is tଵ  (ܩ ൌ ଵܶ)  and to zero otherwise. Then the 

two control groups (ܩ ൌ ,଴ܥ ܩ) ଵ) and the treated before treatmentܥ ൌ ଴ܶ) are matched to the 

treated after treatment separately.  Accordingly, the common support ܵ comprises the treated 

units for whom a counterfactual tax unit is found in all three control samples (Blundell and 

Costa Dias, 2008). 

The natural experiments underlying our DiD approach encompass Schleswig-Holstein 1998-

2001, Bavaria 1998-2001, and Hamburg 2001-2004.  

As outlined above, the DiD approach relies on four groups ଴ܶ, ଵܶ,   :ଵܥ ଴ andܥ

1. Treated tax units in the period posterior to treatment, ݐଵ, form the base samples, denoted 

ଵܶ. We have three base samples: Tax units residing in Schleswig-Holstein in 2001, in 

Bavaria in 2001, and in Hamburg in 2004.  

2. Each of the three base samples is statistically matched with three samples: (a) tax units 

resident in the treated state in the period ex ante to treatment, ݐ଴, sample ଴ܶ; (b) tax units 

resident in the control states in period ݐ଴, sample ܥ଴; (c) tax units resident in the control 

states in period ݐଵ, ܥଵ. 

The tax units forming the two samples ܥ଴ and ܥଵ are residents of those states who exhibited 

vary little variation in ܴܶܤ between ݐଵ and ݐ଴.21 

                                                 
21 For Bavaria and Schleswig Holstein the control sample is drawn from tax units residing in non-city states. Hence, 
Lower Saxony, North Rhine-Westphalia, Hesse, Rhineland-Palatine, Baden-Württemberg, Saarland, 
Brandenburg, Mecklenburg-Western Pomerania, Saxony, Saxony-Anhalt and Thuringia serve as pool. For 
Hamburg, the control sample is drawn exclusively from tax units residing in the city states Berlin and Bremen. 
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Ex ante to the statistical matching we have partitioned the treat and control samples in four sub-

groups by marital and parental status (having children or not). Partitioning means that matches 

between observations in different sub-groups are not allowed. Partitioning by marital and 

parental status is important for the reliability of the DiD estimates, because tax burdens of the 

partitioned groups systematically differ due to splitting boon and child-related tax allowances.  

For each partitioned group, we have implemented a propensity score based nearest-neighbor 

matching: an observation from the potential control group is chosen as a matching partner for 

a treated observation that is closest in terms of the propensity score. The matching considers 

the following characteristics of the tax units:  taxable base before discretionary deductions and 

its square;22 number of children (for the two sub-groups where children are present); age; 

dummies for the seven income sources (1 if revenues are positive; zero else); and church 

membership.23 Up to five neighbors had been allowed.  

Figures A1a to A1c in the Appendix provide the resulting propensity score distributions. Results 

for Schleswig Holstein are provided in Figure A1a, for Bavaria in A1b, and for Hamburg in 

A1c. In each of the Figures, three symmetry plots are provided. Each symmetry plot depicts the 

propensity score distribution for the treated group after treatment, ଵܶ (black shaded distribution 

above the horizontal axis), against one of the three groups,  ଴ܶ,  ଵ  (distribution belowܥ ଴  orܥ

the horizontal axis). As can be seen from the graphs, the propensity scores are highly symmetric, 

indicating that the distributions of observational characteristics are similar across groups. This 

can also be seen from the descriptive statistics provided in Tables A4a to A4c in the Appendix.  

Difference-in-differences estimators from equation (11) together with jackknife standard errors 

are summarized in Table 6. Further, the effect of treatment on collected income taxes in a treated 

state is provided. To compute this effect, we, first, have applied the tax schedule of period ݐଵ	to 

the taxable bases of the treated in ݐଵ. This gives the original tax burdens of the treated. 

Subsequently, we have corrected for the treatment by adding ߙො to the taxable bases, and 

simulated the counterfactual treatment-corrected individual tax burdens by applying the 

respective tax tariff. Finally, we have computed differences between treatment-corrected and 

original tax burdens, and aggregated the differences over all the treated tax units. Consequently, 

a positive (negative) number translates into forgone (additional) tax revenue. 

                                                 
22 We have included the squared taxable base because the relationship between the taxable base and discretionary 
deductions is non-linear. With respect to the matching, inclusion of the squared taxable base requires balancing on 
both the first and second moments of the covariate distributions. 
23 Controlling for church membership is important because paying church taxes reduces the marginal income tax 
burden, and thus the marginal income-tax revenue. 
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Table 6 about here 

 

Results for Schleswig-Holstein are provided in the first panel of Table 6. Between 1998 and 

2001, Schleswig Holstein’s ܴܶܤ has dropped from 57.05 to 12.15 percent. Accordingly, the 

internalized marginal returns dropped substantially, lowering the incentives to enforce the 

income tax law (reflected by higher tax deductions). Indeed, the average treatment effect on the 

treated suggests that, as result, average tax deductions granted to a ‘rich’ taxpayer in Schleswig-

Holstein increased by about 2,564 Euros, resulting in forgone tax revenues of about 1,194 Euros 

per unit and 31 million in total.  

Results for Bavaria are provided in the second panel of Table 6. Between 1998 and 2001, 

Bavaria’s ܴܶܤ has dropped from 26.59 to 22.34 percent. Accordingly, we should again expect 

a positive average treatment effect. The result is consistent with expectations: the drop of ܴܶܤ 

increases the level of granted tax deductions. However, compared to Schleswig Holstein the 

effect is smaller in absolute terms, most likely because Schleswig Holstein’s ܴܶܤ decreased 

much stronger.  Forgone tax revenue amounts to about 576 Euro per rich resident of Bavaria, 

and to about 98 million in total.   

Results for Hamburg are provided in the third panel of Table 6. In contrast to Schleswig 

Holstein and Bavaria, the time period (2001 vs. 2004) and also the direction of the change of 

the ܴܶܤ is different. Hamburg’s ܴܶܤ has increased from 8.5 percent in 2001 to 17.08 percent 

in 2004. So, now we should expect a negative average treatment effect; and again the 

expectation is confirmed by the estimator. The increase of Hamburg’s ܴܶܤ means that the 

incentives to enforce the tax law have increased. As a result, granted tax deductions are lower, 

resulting in higher tax revenue per tax payer and 11 million rise in tax revenue. 

6 Conclusion 
In many federations, fiscal-equalization schemes have been installed to soften fiscal imbalances 

across the member states. Various theoretical works have investigated the incentives of such 

cooperative systems. However, so far only a few studies addressed the research question of the 

present paper: whether fiscal equalization matters for the enforcement of a uniform tax by state 

governments. 

By means of a stylized model we show that state authorities have incentives to align the 

effective tax rates of their residents to the internalized marginal returns from taxation. We 

empirically test the model using two workhorses, regressions and a natural-experiment design, 
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and our estimates support the model’s prediction: the higher the fraction of additional tax 

revenues a state internalizes, the stricter it enforces the tax law, as reflected in lower levels of 

tax deductions.  

From the viewpoint of a single state it is rational to align tax enforcement activities with the 

fraction of additional tax revenue that the state internalizes. However, the alignment causes 

fiscal externalities, and these imply that state-specific tax enforcement activities are inefficient 

(too low) from the viewpoint of the overall economy. Further, differences in enforcement 

activity across the states violate the principle of equal treatment of equal, undermining the tax 

moral of the taxpayers.  

In principle, such problems can be rectified by shifting the tax enforcement responsibility to a 

central tax collection agency. Indeed, several initiatives have been set up in this direction in the 

last years in Germany. For example, in year 2007 a commission of German experts on 

federalism (“Föderalismuskommission II”) discussed the installation of a central tax collecting 

agency. In the end, such initiatives have always been dismissed, failing against the resistance 

of German states. 
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Figure 1a. Tax back rate and income tax revenue, 1998 

 
Note. Own computations. 
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Figure 1b. Tax back rate and income tax revenue, 2001 

 
Note. Own computations. 
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Figure 1c. Tax back rate and income tax revenue, 2004 

 
Note. Own computations. 
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Figure 2a. Distributions of internalized marginal tax revenues (IMR) of an additional taxed 
Euro, 1998 

 
Note. Own computations. Data. FAST 1998. 

0
.0

05
.0

1
.0

15
.0

2
.0

25
 

0 .1 .2 .3 .4
 

Schleswig Holstein

0
.0

05
.0

1
.0

15
.0

2
.0

25
 

0 .1 .2 .3 .4
 

Hamburg

0
.0

05
.0

1
.0

15
.0

2
.0

25
 

0 .1 .2 .3 .4
 

Lower Saxony

0
.0

05
.0

1
.0

15
.0

2
.0

25
 

0 .1 .2 .3 .4
 

Bremen
0

.0
05

.0
1

.0
15

.0
2

.0
25

 

0 .1 .2 .3 .4
 

North Rhine-West.

0
.0

05
.0

1
.0

15
.0

2
.0

25
 

0 .1 .2 .3 .4
 

Hesse

0
.0

05
.0

1
.0

15
.0

2
.0

25
 

0 .1 .2 .3 .4
 

Rhineland Palat.

0
.0

05
.0

1
.0

15
.0

2
.0

25
 

0 .1 .2 .3 .4
 

Baden Wuerttemberg

0
.0

05
.0

1
.0

15
.0

2
.0

25
 

0 .1 .2 .3 .4
 

Bavaria

0
.0

05
.0

1
.0

15
.0

2
.0

25
 

0 .1 .2 .3 .4
 

Saarland

0
.0

05
.0

1
.0

15
.0

2
.0

25
 

0 .1 .2 .3 .4
 

Berlin

0
.0

05
.0

1
.0

15
.0

2
.0

25
 

0 .1 .2 .3 .4
 

Brandenburg

0
.0

05
.0

1
.0

15
.0

2
.0

25
 

0 .1 .2 .3 .4
 

Mecklenburg-W. P.

0
.0

05
.0

1
.0

15
.0

2
.0

25
 

0 .1 .2 .3 .4
 

Saxony

0
.0

05
.0

1
.0

15
.0

2
.0

25
 

0 .1 .2 .3 .4
 

Saxony Anhalt

0
.0

05
.0

1
.0

15
.0

2
.0

25
 

0 .1 .2 .3 .4
 

Thuringia

de
ns

ity

State Germany



 

30 
 

Figure 2b. Distributions of internalized marginal tax revenues (IMR) of an additional taxed 
Euro, 2001 

 
Note. Own computations. Data. FAST 2001. 
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Figure 2c. Distributions of internalized marginal tax revenues (IMR) of an additional taxed 
Euro, 2004 

 
Note. Own computations. Data. FAST 2004. 
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Table 1. Germany’s fiscal equalization system  

 Stage 1 Stage 2 Stage 3 Stage 4 
 

Type 
 

Revenue sharing 
VAT 

distribution 
Horizontal equalization 

payments 
Supplementary 
federal grants 

Instrument 

Revenue sharing of 
joint taxes (income, 
corporation, VAT) 
according to fixed 

division rules 

Distribution of 
VAT revenue 
amongst the 

states 

Transfers from 
financially strong states 

(above average joint-
tax-revenues) to 

financially weak ones 
(below average) 

Transfers from the 
federal government 

to states whose 
fiscal revenue is 

still below average 

Fiscal 
effect 

Fixed rate of loss for 
provinces, e.g. 42.5% 

for income tax re-
venue, i.e. they keep 
57.5% of income tax 

revenue. 

All states 
receive at least 
92% of average 
(per capita) tax 

revenue 

All states receive at 
least 95% of average 

(per capita) fiscal 
revenue 

 

All states receive at 
least 99.5% of 

average (per capita) 
fiscal revenue 

Note. In addition to stage 1 to 4 some provinces receive special need grants that are paid lump-sum. 
 

 
Table 2. Tax back rates 

 (% in) ܴܤܶ 
State Acronym 1998 2001 2004 
Schleswig-Holstein  SH 57.05 12.15 12.16 

Hamburg HH 8.80 8.50 17.08 

Lower Saxony  NI 14.97 12.19 12.83 

Bremen HB 8.39 8.38 8.38 

North Rhine-Westphalia  NW 29.07 29.63 29.46 

Hesse HE 19.20 20.08 19.41 

Rhineland-Palatine RP 12.84 12.83 12.84 

Baden-Württemberg BW 21.12 21.98 22.45 

Bavaria BV 26.59 22.34 23.37 

Saarland SL 8.14 8.13 8.12 

Berlin BE 10.19 10.16 10.16 

Brandenburg BB 9.02 9.03 9.01 

Mecklenburg-Western Pomerania MV 8.56 8.54 8.51 

Saxony SN 10.17 10.1 10.04 

Saxony-Anhalt ST 9.09 9.03 8.97 

Thuringia TH 8.96 8.92 8.89 

Note. Own calculations. 
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Table 3. Average state level internalized marginal tax revenues 

  :ሻ (in %)ܴܯܫሺݒܽ 
State Acronym 1998 2001 2004 
Baden-Württemberg BW 6.66 6.18 6.09 
Bavaria BV 8.21 6.16 6.19 
Berlin BE 3.13 2.74 2.54 
Brandenburg BB 2.44 2.12 2.06 
Bremen HB 2.57 2.25 2.13 
Hamburg HH 2.81 2.40 4.57 
Hesse  HE 6.03 5.63 5.20 
Mecklenburg-Western Pomerania MV 2.24 1.92 1.85 
Lower Saxony NI 4.49 3.26 3.33 
North Rhine-Westphalia  NW 9.03 8.17 7.81 
Rhineland-Palatine RP 3.93 3.49 3.37 
Saarland SL 2.46 2.20 2.12 
Saxony SN 2.66 2.26 2.17 
Saxony-Anhalt ST 2.35 2.01 1.95 
Schleswig-Holstein  SH 17.65 3.32 3.18 
Thuringia TH 2.32 2.00 1.95 
Note. The average marginal tax revenue is calculated as the state specific average marginal 
tax rate multiplied with one minus the state’s tax back rate. Average marginal tax rates are 
provided in Table A1. Own calculations. 

 
 
Table 4. State level regression 

Specification S1.1 S1.2 
Dependent variable: ݂݂݃݊݅ܽݐݏ߂ 
   (42.290) 71.323- ܴܤܶ߂
 ሻ    -244.987* (136.323)ܴܯܫሺݒܽ߂
 (0.004) **0.012 (0.004) **0.012 	ܲܦܩ߂
 (0.320) 0.047 (0.324) 0.071 ݌݋ܲ߂
 (11.766) **33.975 (11.857) **33.265 ݕݐ݅ܥ
 (7.571) ***44.614 (7.142) ***46.673 ݐ݊ܽݐݏ݊݋ܥ
R2 0.382  0.399  
F statistic 3.318  3.487  
Observations 16  16  
Note. Ordinary least squares regression, standard errors in parentheses. Levels of significance: * 10%, ** 5%, *** 1%. All 
variables denoted with ߂ are calculated as difference between 1998 and 2004. Underlying values for the variables are provided 
in Table 2 (ܴܤܶ߂), Table 3 (ݒܽ߂ሺܴܯܫሻ) and Table A2 (݂݂݃݊݅ܽݐݏ߂: difference in relative staffing; ܲܦܩ߂: difference in per 
capita GDP; ݌݋ܲ߂: difference in population density) in the Appendix. Data. Federal Statistical Office, Income Tax Statistics, 
Own Calculation. 
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Table 5. Regression results 

Specification S2.1 S2.2 S2.3 S2.4 
Dependent variable: ݈݊ሺ∆௜ሻ 
 ࢙ࢋ࢜࢏࢚࢔ࢋࢉ࢔ࡵ
     (0.017) ***0.167- (0.015) ***1.227- ܴܯܫ
 (0.007) ***0.033- (0.007) ***0.036-     ܴܤܶ
௜ݐ߲ ߲∆௜⁄    -0.798*** (0.006)   -0.827*** (0.006) 
 ࢘ࢇࢋࢅ
 ଶ଴଴ଵ -0.100*** (0.003) -0.113*** (0.003) -0.089*** (0.003) -0.113*** (0.003)ݎܽ݁ݕ
 ଶ଴଴ସ -0.293*** (0.003) -0.312*** (0.003) -0.283*** (0.003) -0.312*** (0.003)ݎܽ݁ݕ
 ࢘ࢇࢎ࡯
݈݊ሺݕ௜ሻ 0.624*** (0.001) 0.709*** (0.001) 0.593*** (0.000) 0.709*** (0.001) 
 (0.000) ***0.256 (0.000) ***0.256 (0.000) ***0.256 (0.000) ***0.255 ݊݁ݎ݈݄݀݅ܿ
ܽ݃݁ 0.103*** (0.000) 0.103*** (0.000) 0.103*** (0.000) 0.103*** (0.000) 
 (0.001) ***0.073 (0.001) ***0.073 (0.001) ***0.074 (0.001) ***0.131 ݀݁݅ݎݎܽ݉
 (0.001) ***0.139 (0.001) ***0.139 (0.001) ***0.140 (0.001) ***0.138 ݄ܿݎݑ݄ܿ
 ࢋࢉ࢛࢘࢕ࡿ
ݕݎݐݏ݁ݎ݋݂	/݁ݎݑݐ݈ݑܿ݅ݎ݃ܽ 0.549*** (0.003) 0.544*** (0.003) 0.547*** (0.003) 0.544*** (0.003) 
 (0.002) ***0.183 (0.002) ***0.178 (0.002) ***0.184 (0.002) ***0.181 ݏݏ݁݊݅ݏݑܾ
 (0.002) ***0.256 (0.002) ***0.245 (0.002) ***0.256 (0.002) ***0.250 ݐ݊݁݉ݕ݋݈݌݉݁	݂݈݁ݏ
 (0.002) ***0.139 (0.002) ***0.131 (0.002) ***0.139 (0.002) ***0.134 ݐ݊݁݉ݕ݋݈݌݉݁
i݊(0.002) ***0.165 (0.002) ***0.155 (0.002) ***0.165 (0.002) ***0.161 ݐ݊݁݉ݐݏ݁ݒ 
 (0.002) ***0.090 (0.002) ***0.085 (0.002) ***0.091 (0.002) ***0.089 ݁ݏ݈ܽ݁	/ݐ݊݁ݎ
 (0.002) ***0.198 (0.002) ***0.214 (0.002) ***0.198 (0.002) ***0.208 ݎ݄݁ݐ݋
ࢋࢉ࢛࢘࢕ࡿ ∙  ଶ଴଴ଵݎܽ݁ݕ
 (0.004) ***0.054- (0.004) ***0.051- (0.004) ***0.055- (0.004) ***0.061- ݕݎݐݏ݁ݎ݋݂	/݁ݎݑݐ݈ݑܿ݅ݎ݃ܽ
 (0.002) ***0.013 (0.002) ***0.020 (0.002) ***0.013 (0.002) ***0.016 ݏݏ݁݊݅ݏݑܾ
 (0.003) ***0.022- (0.003) ***0.014- (0.003) ***0.022- (0.003) ***0.020- ݐ݊݁݉ݕ݋݈݌݉݁	݂݈݁ݏ
 (0.002) ***0.075- (0.002) ***0.067- (0.002) ***0.076- (0.002) ***0.072- ݐ݊݁݉ݕ݋݈݌݉݁
i݊(0.002) ***0.089- (0.002) ***0.084- (0.002) ***0.089- (0.002) ***0.089- ݐ݊݁݉ݐݏ݁ݒ 
 (0.002) ***0.018- (0.002) ***0.017- (0.002) ***0.018- (0.002) ***0.021- ݁ݏ݈ܽ݁	/ݐ݊݁ݎ
 (0.002) ***0.074 (0.002) ***0.075 (0.002) ***0.074 (0.002) ***0.077 ݎ݄݁ݐ݋
	ࢋࢉ࢛࢘࢕ࡿ ∙  ଶ଴଴ସݎܽ݁ݕ	
 (0.004) **0.011 (0.004) ***0.015 (0.004) **0.010 (0.004) 0.005 ݕݎݐݏ݁ݎ݋݂	/݁ݎݑݐ݈ݑܿ݅ݎ݃ܽ
 (0.002) ***0.046- (0.003) ***0.036- (0.002) ***0.047- (0.002) ***0.041- ݏݏ݁݊݅ݏݑܾ
 (0.003) 0.001- (0.003) ***0.013 (0.003) 0.002- (0.003) **0.006 ݐ݊݁݉ݕ݋݈݌݉݁	݂݈݁ݏ
 (0.003) ***0.037 (0.003) ***0.048 (0.003) ***0.036 (0.003) ***0.043 ݐ݊݁݉ݕ݋݈݌݉݁
i݊(0.003) ***0.052- (0.003) ***0.042- (0.003) ***0.053- (0.003) ***0.049- ݐ݊݁݉ݐݏ݁ݒ 
 (0.002) ***0.039 (0.002) ***0.041 (0.002) ***0.038 (0.002) ***0.037 ݁ݏ݈ܽ݁	/ݐ݊݁ݎ
 (0.002) ***0.167 (0.002) ***0.169 (0.002) ***0.167 (0.002) ***0.170 ݎ݄݁ݐ݋
 ࢋ࢚ࢇ࢚ࡿ
 (0.002) ***0.049- (0.002) ***0.047- (0.002) ***0.047- (0.002) ***0.024- ܪܵ
 (0.002) ***0.093- (0.002) ***0.092- (0.002) ***0.095- (0.002) ***0.127- ܪܪ
 (0.002) ***0.098- (0.002) ***0.095- (0.002) ***0.100- (0.002) ***0.123- ܫܰ
 (0.003) ***0.102- (0.003) ***0.100- (0.003) ***0.103- (0.003) ***0.138- ܤܪ
ܹܰ -0.069*** (0.001) -0.094*** (0.001) -0.095*** (0.001) -0.096*** (0.001) 
 (0.002) ***0.057- (0.002) ***0.056- (0.002) ***0.057- (0.002) ***0.064- ܧܪ
ܴܲ -0.075*** (0.002) -0.050*** (0.002) -0.047*** (0.002) -0.048*** (0.002) 
 (0.001) ***0.014 (0.001) ***0.015 (0.001) ***0.014 (0.001) ***0.023 ܻܤ
 (0.003) ***0.064- (0.003) ***0.061- (0.003) ***0.066- (0.002) ***0.100- ܮܵ
 (0.002) ***0.118- (0.002) ***0.116- (0.002) ***0.120- (0.002) ***0.150- ܧܤ
 (0.002) ***0.032- (0.002) ***0.027- (0.002) ***0.033- (0.002) ***0.061- ܤܤ
 (0.002) **0.005- (0.002) 0.001 (0.002) **0.005- (0.002) ***0.034- ܸܯ
ܵܰ 0.012*** (0.002) 0.038*** (0.002) 0.044*** (0.002) 0.038*** (0.002) 
ܵܶ -0.056*** (0.002) -0.029*** (0.002) -0.023*** (0.002) -0.029*** (0.002) 
 (0.002) ***0.051 (0.002) ***0.057 (0.002) ***0.050 (0.002) ***0.023 ܪܶ
 (0.009) ***0.643 (0.005) ***1.555 (0.007) ***0.670 (0.005) ***1.324 ݐ݊ܽݐݏ݊݋ܥ
R2 0.559  0.561  0.559  0.561  
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F statistic 186,735.8  185,765.7  185,068.3  185,713.8  
Observations 5,990,667  5,990,667  5,990,667  5,990,667  
Note. Robust standard errors in parentheses. Levels of significance: * 10%, ** 5%, *** 1%. Data. FAST 1998-2004. 
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Table 6. Treatment effects pertaining to tax units in the top income bracket 

State 
ܤܶ∆ ௝ܴ ൌ 

ܤܶ ௝ܴ,௧భ െ ܤܶ ௝ܴ,௧బ 
 

Average treatment 
effect on the treated
(change in granted 

deductions) 

Average change of  
tax revenue 

Number of tax units
Change in total tax 

revenue (in 
millions) 

Schleswig-Holstein -44.9 2,563.598 -1,193.885 25,899 -30.914 

  (256.148) (1.003)   

Bavaria -4.25 1,237.469 -575.574 170,637 -98.204 

  (89.555) (0.1888)   

Hamburg 8,58 -929.669 305.669 36,250 11.080 

  (204.897) (0.957)   
Note. All results significant at the 1% level. Jackknife standard errors in parentheses. Number of tax units denotes “rich” tax 
units with gross taxable income in the top income bracket only. 
Data. FAST 1998-2004. 
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Appendix 
 
 

Table A1. Sample statistics 

State 
݆ 

Mean gross taxable 

income:	
ଵ

ூೕ
∑ ௜௝ݕ
ூೕ	
௜ೕ

 

Mean overall deductions: 
ଵ

ூೕ
∑ ∆௜௝
ூೕ
௜ೕ

  

Mean marginal tax rate: 
ଵ

ூೕ
∑

డ௧೔ೕ
డ∆೔ೕ

ூೕ
௜ೕ

  Number of observations: ܫ௝ 

 1998 2001 2004 1998 2001 2004 1998 2001 2004 1998 2001 2004 

SH 
34,344 34,606 34,367 6,163 5,440 5,472 0.310 0.273 0.261 878,828 903,132 854,272

(25,390) (26,147) (25,316) (9,739) (8,094) (7,622) (0.125) (0.118) (0.119) (110,474) (107,632) (77,594)

HH 
34,651 35,167 34,510 5,836 5,443 5,397 0.317 0.280 0.266 548,603 570,559 528,053

(28,227) (28,838) (27,568) (11,916) (9,398) (9,350) (0.142) (0.132) (0.132) (91,902) (90,759) (65,226)

NI 
32,976 33,800 33,705 5,927 5,361 5,283 0.301 0.267 0.258 2,474,700 2,479,352 2,337,241

(25,182) (25,263) (24,375) (10,746) (7,689) (7,097) (0.129) (0.120) (0.118) (191,631) (192,710) (135,470)

HB 
32,383 32,944 30,847 5,615 5,087 4,809 0.305 0.268 0.245 178,317 191,403 181,383

(24,402) (25,489) (24,341) (8,137) (7,278) (7,108) (0.135) (0.127) (0.131) (46,499) (44,400) (32,636)

NW 
34,687 35,382 35,148 6,074 5,484 5,479 0.310 0.275 0.265 5,679,807 5,689,523 5,380,788

(25,658) (26,321) (25,358) (10,053) (7,816) (7,173) (0.129) (0.121) (0.120) (299,115) (335,094) (255,416)

HE 
35,623 36,817 36,124 6,619 5,877 5,775 0.313 0.280 0.267 1,992,821 2,033,802 1,950,343

(27,509) (28,236) (27,095) (11,646) (8,694) (8,216) (0.137) (0.126) (0.126) (180,180) (194,493) (143,737)

RP 
33,920 34,340 34,188 6,254 5,521 5,383 0.307 0.270 0.261 1,271,695 1,315,679 1,266,083

(24,488) (25,336) (24,449) (9,090) (7,528) (6,884) (0.125) (0.118) (0.118) (132,092) (130,962) (95,025)

BW 
36,100 36,986 36,614 7,186 6,241 6,036 0.315 0.281 0.271 3,400,128 3,551,120 3,435,706

(26,851) (27,235) (26,225) (11,493) (8,475) (7,281) (0.133) (0.123) (0.123) (230,061) (250,835) (194,084)

BY 
34,184 35,141 34,691 6,976 6,147 5,913 0.309 0.275 0.264 4,274,891 4,407,231 4,243,803

(26,330) (27,151) (25,837) (11,280) (9,052) (7,982) (0.131) (0.123) (0.122) (262,694) (290,241) (219,380)

SL 
32,785 33,343 32,848 5,859 5,175 4,964 0.303 0.269 0.256 299,006 318,922 311,526

(22,432) (23,983) (23,357) (7,077) (6,770) (6,301) (0.123) (0.118) (0.120) (59,284) (57,246) (39,514)

BE 
33,252 32,860 31,400 5,657 5,065 4,947 0.308 0.268 0.249 958,551 953,737 908,772

(26,740) (26,767) (26,054) (11,508) (8,354) (9,094) (0.140) (0.133) (0.135) (124,825) (123,849) (86,642)

BB 
27,985 28,466 29,156 5,466 4,650 4,246 0.269 0.234 0.229 742,139 734,397 702,976

(22,590) (23,490) (23,365) (7,973) (6,422) (5,860) (0.136) (0.129) (0.127) (99,581) (97,004) (65,408)

MV 
26,566 26,903 26,785 5,571 4,730 4,124 0.260 0.225 0.215 484,863 477,469 452,290

(22,014) (22,499) (22,095) (8,433) (6,349) (5,561) (0.137) (0.129) (0.128) (79,687) (76,526) (50,242)

SN 
26,485 26,347 26,752 5,912 5,030 4,445 0.262 0.222 0.217 1,238,743 1,227,052 1,164,448

(21,949) (22,201) (22,183) (9,177) (6,749) (6,099) (0.135) (0.130) (0.128) (129,644) (126,153) (84,642)

ST 
26,036 26,275 26,823 5,467 4,558 3,965 0.256 0.221 0.216 719,091 689,597 651,628

(21,240) (21,721) (22,043) (7,683) (6,069) (5,050) (0.137) (0.129) (0.128) (96,218) (90,504) (61,496)

TH 
25,617 25,988 26,370 5,771 4,769 4,221 0.258 0.224 0.218 706,092 704,049 665,284

(20,885) (21,248) (21,151) (8,295) (5,975) (5,311) (0.134) (0.126) (0.124) (92,765) (89,928) (59,595)
Note. Standard deviation in parentheses. Weighted numbers of observations. Non-weighted numbers in parentheses. Data. FAST 
1998-2004. 
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Table A2. State specific characteristics 

State Staffing of financial administration Per capita GDP Population density (per km2) 

 1998 2001 2004 1998 2001 2004 1998 2001 2004 

BW 208.76 232.11 284.07 32,023 33,406 32,805 291.62 296.51 299.77 

BY 222.51 243.83 285.19 32,767 34,290 34,631 171.32 174.76 176.38 

BE 110.51 120.63 152.22 27,171 26,569 25,178 3828.80 3817.09 3816.41 

BB 172.05 188.95 246.748 19,288 20,273 20,667 87.86 87.95 87.09 

HB 109.86 174.47 240.40 37,908 39,421 40,197 1593.28 1573.44 1581.94 

HH 105.92 143.14 187.02 48,985 50,646 50,171 2251.30 2286.09 2297.30 

HE 210.79 245.35 287.79 34,006 35,672 35,873 285.82 287.84 288.79 

MV 164.04 179.73 230.15 19,189 19,931 20,344 77.56 75.89 74.15 

NI 226.13 230.89 280.30 26,009 26,151 25,707 165.20 167.11 168.04 

NW 213.12 227.86 275.25 29,212 29,274 29,364 527.26 529.51 530.19 

RP 210.64 226.17 258.88 25,653 25,729 26,174 202.73 203.94 204.55 

SR 188.18 170.46 237.93 26,275 26,983 27,743 418.19 415.17 411.26 

SN 156.55 184.92 230.43 19,561 20,381 21,896 243.73 238.02 233.25 

ST 182.47 191.38 222.32 18,726 19,511 20,775 130.78 126.19 121.98 

SH 221.51 227.03 292.33 26,832 27,121 26,229 175.07 177.49 179.04 

TH 157.60 177.55 222.87 18,610 19,771 20,830 152.28 149.10 145.63 
Note. Staffing of the financial administration is the total number of income tax returns divided by full time equivalent 
employees working in the state’s financial administration. Per capita GDP is denoted in 2004 prices. Source: Federal 
Statistical Office. 
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Table A3a. Sample statistics of treatment and control samples, Schleswig-Holstein 

 Mean of variable 
 Treatment group Control group 
 2001 1998 2001 1998 
     ࢘ࢇࢎ࡯
 ௜ 110,732 103,702 111,142 104,176ݕ
  (30,482) (29,046) (30,237) (28,330) 
 0.658 0.658 0.658 0.658 ݀݁݅ݎݎܽ݉
  (0.474) (0.474) (0.474) (0.474) 
 0.763 0.763 0.756 0.762 ݄ܿݎݑ݄ܿ
  (0.426) (0.430) (0.425) (0.425) 
 1.015 1.015 1.013 1.017 ݊݁ݎ݈݄݀݅ܿ
  (1.114) (1.109) (1.109) (1.115) 
ܽ݃݁ 4.567 4.552 4.563 4.554 
  (1.125) (1.116) (1.115) (1.122) 
       ࢋࢉ࢛࢘࢕ࡿ
 0.043 0.042 0.042 0.042 ݕݎݐݏ݁ݎ݋݂	/݁ݎݑݐ݈ݑܿ݅ݎ݃ܽ
  (0.200) (0.201) (0.200) (0.203) 
 0.293 0.292 0.283 0.289 ݏݏ݁݊݅ݏݑܾ
  (0.453) (0.450) (0.45)5 (0.455) 
 0.298 0.294 0.299 0.295 ݐ݊݁݉ݕ݋݈݌݉݁	݂݈݁ݏ
  (0.456) (0.458) (0.456) (0.457) 
 0.725 0.724 0.728 0.727 ݐ݊݁݉ݕ݋݈݌݉݁
  (0.446) (0.445) (0.447) (0.447) 
i݊0.356 0.359 0.357 0.357 ݐ݊݁݉ݐݏ݁ݒ 
  (0.479) (0.479) (0.480) (0.479) 
 0.233 0.237 0.233 0.235 ݁ݏ݈ܽ݁	/ݐ݊݁ݎ
  (0.424) (0.423) (0.425) (0.423) 
 0.119 0.119 0.118 0.118 ݎ݄݁ݐ݋
  (0.323) (0.323) (0.323) (0.324) 
Note. Treatment group in 2001 is the base sample, treatment group 1998 and control groups in 2001and 1998 are 
matched to the base sample to resemble base sample characteristics. Standard deviation in parentheses.  
Data. FAST 1998 and  2001. 
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Table A3b. Sample statistics of treatment and control samples, Bavaria 

 Mean of variable 
 Treatment group Control group 
 2001 1998 2001 1998 
     ࢘ࢇࢎ࡯
 ௜ 115,982 108,823 116,918 109,151ݕ
  (27,271) (26,102) (27,214) (25,603) 
 0.704 0.704 0.704 0.704 ݀݁݅ݎݎܽ݉
  (0.456) (0.456) (0.456) (0.456) 
 0.864 0.864 0.864 0.864 ݄ܿݎݑ݄ܿ
  (0.342) (0.342) (0.342) (0.343) 
 0.998 0.992 1.002 0.993 ݊݁ݎ݈݄݀݅ܿ
  (1.084) (1.101) (1.083) (1.093) 
ܽ݃݁ 4.412 4.417 4.414 4.412 
  (1.109) (1.105) (1.094) (1.105) 
       ࢋࢉ࢛࢘࢕ࡿ
 0.021 0.021 0.021 0.021 ݕݎݐݏ݁ݎ݋݂	/݁ݎݑݐ݈ݑܿ݅ݎ݃ܽ
  (0.143) (0.142) (0.143) (0.144) 
 0.261 0.262 0.265 0.262 ݏݏ݁݊݅ݏݑܾ
  (0.439) (0.441) (0.440) (0.439) 
 0.273 0.274 0.274 0.274 ݐ݊݁݉ݕ݋݈݌݉݁	݂݈݁ݏ
  (0.446) (0.446) (0.446) (0.446) 
 0.796 0.797 0.796 0.798 ݐ݊݁݉ݕ݋݈݌݉݁
  (0.401) (0.403) (0.402) (0.403) 
i݊0.397 0.394 0.396 0.394 ݐ݊݁݉ݐݏ݁ݒ 
  (0.489) (0.489) (0.489) (0.489) 
 0.233 0.232 0.230 0.232 ݁ݏ݈ܽ݁	/ݐ݊݁ݎ
  (0.422) (0.421) (0.422) (0.423) 
 0.106 0.103 0.105 0.104 ݎ݄݁ݐ݋
  (0.305) (0.307) (0.304) (0.308) 
Note. Treatment group in 2001 is the base sample, treatment group 1998 and control groups in 2001and 1998 are 
matched to the base sample to resemble base sample characteristics. Standard deviation in parentheses. 
Data. FAST 1998 and 2001. 
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Table A3c. Sample statistics of treatment and control samples, Hamburg 

 Mean of variable 
 Treatment group Control group 
 2004 2001 2004 2001 
     ࢘ࢇࢎ࡯
 ௜ 105,480 107,189 103,873 107,035ݕ
  (27,740) (30,199) (26,327) (29,755) 
 0.588 0.588 0.588 0.588 ݀݁݅ݎݎܽ݉
  (0.492) (0.492) (0.492) (0.492) 
 0.589 0.589 0.594 0.593 ݄ܿݎݑ݄ܿ
  (0.491) (0.491) (0.492) (0.492) 
 0.578 0.582 0.578 0.585 ݊݁ݎ݈݄݀݅ܿ
  (0.933) (0.925) (0.929) (0.928) 
ܽ݃݁ 4.475 4.479 4.486 4.495 
  (1.149) (1.161) (1.204) (1.309) 
       ࢋࢉ࢛࢘࢕ࡿ
 0.004 0.004 0.003 0.004 ݕݎݐݏ݁ݎ݋݂	/݁ݎݑݐ݈ݑܿ݅ݎ݃ܽ
  (0.063) (0.05)7 (0.065) (0.062) 
 0.210 0.216 0.216 0.217 ݏݏ݁݊݅ݏݑܾ
  (0.412) (0.411) (0.412) (0.408) 
 0.280 0.280 0.280 0.278 ݐ݊݁݉ݕ݋݈݌݉݁	݂݈݁ݏ
  (0.448) (0.449) (0.449) (0.449) 
 0.773 0.771 0.766 0.768 ݐ݊݁݉ݕ݋݈݌݉݁
  (0.422) (0.424) (0.420) (0.419) 
i݊0.316 0.312 0.311 0.311 ݐ݊݁݉ݐݏ݁ݒ 
  (0.463) (0.463) (0.463) (0.465) 
 0.192 0.194 0.194 0.189 ݁ݏ݈ܽ݁	/ݐ݊݁ݎ
  (0.391) (0.396) (0.395) (0.394) 
 0.136 0.134 0.136 0.137 ݎ݄݁ݐ݋
  (0.344) (0.343) (0.341) (0.343) 
Note. Treatment group in 2004 is the base sample, treatment group 2001 and control groups in 2004 and 2001 are 
matched to the base sample to resemble base sample characteristics. Standard deviation in parentheses.  
Data. FAST 2001 and 2004. 

 



 

42 
 

Figure A1a. Distribution of Prospensity score for Schleswig-Holstein 
 

 
Note. Database is FAST 1998 and 2001. 

.4
.3

.2
.1

0
.1

.2
.3

.4
 

0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1
 

Treated 2001 vs. Control 1998

.4
.3

.2
.1

0
.1

.2
.3

.4
 

0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1
 

Treated 2001 vs. Control 2001

.4
.3

.2
.1

0
.1

.2
.3

.4
 

0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1
 

Treated 2001 vs. Treated 1998

R
el

at
iv

e 
fr

eq
ue

nc
y

Prospensity score

Treated 2001 Matched



 

43 
 

Figure A1b. Distribution of Prospensity score for Bavaria 
 

 
Note. Database is FAST 1998 and 2001. 
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Figure A1c. Distribution of Prospensity score for Hamburg 
 

 
Note. Database is FAST 2001 and 2004. 
 
 

.4
.3

.2
.1

0
.1

.2
.3

.4
 

0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1
 

Treated 2004 vs. Control 2001

.4
.3

.2
.1

0
.1

.2
.3

.4
 

0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1
 

Treated 2004 vs. Control 2004

.4
.3

.2
.1

0
.1

.2
.3

.4
 

0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1
 

Treated 2004 vs. Treated 2001

R
el

at
iv

e 
fr

eq
ue

nc
y

Prospensity score

Treated 2004 Matched


