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Abstract 
 
This paper analyzes the effects of an income tax credit for hard-to-tax consumer services on 
evasion of the value-added-tax (VAT). Based on the individual tax files of the universe of VAT 
payers in Germany, our analysis shows that harnessing incentives for consumers through tax 
credits fosters firms’ compliance with VAT by bringing in an element of third-party reporting at 
the last VAT stage. Our results point at strong stimulating effects of the introduction of the tax 
credit on reported sales as well as on the ratio of reported sales to inputs. We find limited price 
effects. While two thirds of the revenue losses in the income tax are recovered by an increase in 
VAT revenues, up to half of the revenue gain is associated with a response at the VAT evasion 
margin. The policy thus fosters considerable formalization effects. 
JEL-Codes: H260, H250, H240. 
Keywords: tax compliance, value-added tax, income tax credit, third-party reporting. 
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1 Introduction

The value added tax (VAT) has experienced a growing popularity over the last decades (e.g.,

Bird, Gendron, et al., 2007; Helgason, 2017). In comparison to a sales tax, the VAT has

two key advantages: it does not induce production ine�ciencies arising from the taxation of

intermediate goods and services (e.g., Keen and Lockwood, 2010), and it limits tax evasion

due to its self-enforcing incentive structure (e.g., Pomeranz, 2015). The VAT is, nevertheless,

subject to a �last-mile�problem (Naritomi, 2019). While the common credit-invoice method

of calculating VAT generates a third-party reported paper trail on business-to-business (B2B)

transactions along the value chain, this trail is absent at the �nal business-to-consumer (B2C)

stage as end users cannot claim back VAT. Moreover, the wedge between the price charged

by a seller and that paid by a buyer incentivizes tax evasion at the last stage in the form of

under-the-counter supply of goods and informal provision of taxable services.

To tackle VAT evasion and hinder the associated shift of activity into the informal economy,

governments have resorted to various types of measures. Some policies directly address

informality by providing tax incentives for incorporation (Waseem, 2018) or by enforcing VAT

registration (Asatryan, Gomtsyan, et al., 2020). Others promote more truthful reporting of

the sales of already registered �rms by lowering the gains from evasion, typically through

taxing services provided to private households and some activities in the hospitality sector

at a reduced rate (e.g., Frederiksen et al., 1995, Copenhagen Economics, 2008, Bettendorf

and Cnossen, 2015).

In an attempt to induce third-party reporting and lower the evasion premium at the B2C

stage, another increasingly implemented measure targets consumers by o�ering direct �nan-

cial bene�ts for requesting an invoice. The assumption is that documented transactions with

consumers will leave a paper trail which facilitates VAT enforceability. The recent literature

has thus far focused primarily on programs, in which sales slips serve as lottery tickets (e.g.,

Marchese, 2009; Fabbri and Hemels, 2013; Mattos, Rocha, and Toporcov, 2013; Arbex and
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Mattos, 2015; Fooken, Hemmelgarn, Herrmann, et al., 2015; Naritomi, 2019). An alterna-

tive design of this measure, which has received much less attention, is to deliver the �nancial

incentive through a personal income tax (PIT) credit. Such a set-up allows consumers to re-

duce their PIT liability with a fraction of their expenses on evasion-prone goods and services

while conditioning the granting of the credit on an invoice that completes the VAT paper

trail.

This paper assesses the e�ectiveness of a German tax credit scheme as a tool for deterring

tax evasion in services purchased by private households. Since 2003, households in Germany

can lower their tax bills by up to 20 percent of expenses pertaining to selected services.

After the inclusion of craftsman services in 2006, the scheme has evolved into one of the

largest tax expenditures in the present German tax system (Bundesrechnungshof, 2011;

Bundesregierung, 2020). Similar policies are implemented in other European countries.1

Along with reduced rates and direct subsidies through voucher systems, income tax measures

for household-related services have so far been predominantly regarded as an instrument for

the promotion of formal employment in the household context (Angermann and Eichhorst,

2013). Their e�ects on VAT compliance have been hardly addressed.

Using individual VAT tax �les of the universe of VAT payers in Germany, which cover

more than 6 million �rms in the period 2001-2011, we employ a di�erence-in-di�erences

speci�cation to contrast yearly VAT remittances of �rms that o�er subsidized (tax-credit

eligible) services with remittances of other �rms. The selection of a suitable reference group

is guided by the economic motivation behind the introduction of the scheme in Germany,

i.e. the deterring of tax evasion and illegal employment. Speci�cally, based on industry-level

data on �nes imposed for evasion and other irregularities involving taxes and social-security

1For a detailed overview of related policies in Finland, France, Italy, the Netherlands, and Belgium refer

to (Farvaque, 2015). Finland created an income tax credit for household services in 1997. Belgium initiated

a system of service vouchers in 2001 (titres services). France replaced earlier subsidy programs in 2005 by

the CESU (Cheque emploi service universel) program, which covers assistance to the elderly, disabled or

dependent persons, child care, small household repairs and various other services (Sansoni, 2009).
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contributions and other o�cial sources, we identify sectors that are particularly susceptible to

noncompliance, but whose services do not qualify for the income-tax credit. VAT-remittance

outcomes of �rms in those industries are then used to construct a counterfactual. In order to

distinguish a compliance shift from a possible market expansion induced by the tax credit,

we additionally consider the e�ects on consumer prices in the eligible industries. To do so,

we draw on consumption index data at the 10-digit level and use di�erent empirical methods

to provide robust evidence.

Our results con�rm a stimulating e�ect of the tax credit both on reported sales and on the

ratio of declared sales to input purchases. This increase partly re�ects a market expansion

driven by the implicit subsidy provided through the tax credit, and partly � a formalization

e�ect. Based on our point estimates and assumptions on whether and how input prices

respond to the credit, up to half of the increase in reported sales can be attributed to the

tax-evasion margin and thus captures a shift from informal to formal sales. Overall, net

VAT revenue gains are estimated to recover about two thirds of the total income tax revenue

losses. Although the policy's implied revenue outcome falls short of its total cost, the decline

in VAT evasion may have futher induced formalization in other revenue sources besides the

VAT.

The paper contributes to a growing literature on the role of third-party-reported information

in contemporary tax enforcement. In particular, we study a policy aimed at improving the

�system of information reporting [which] discourages noncompliance by increasing the risk

of detection for a given amount of tax authority resources� (Slemrod, Gillitzer, et al., 2014,

p.101). To the best of our knowledge, we provide the �rst empirical evaluation of the

e�ectiveness of an income tax credit in fostering VAT compliance. By focusing on sales,

the ratio of sales to input purchases, and consumer prices, the paper not only quanti�es the

policy's aggregate revenue e�ect, but also distinguishes the di�erent mechanisms behind it.

The existing literature on policies directed at the B2C stage has mainly considered reduced
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VAT rates and rebate programs with a tax lottery as compliance incentives. Kosonen (2015)

explores the e�ect of a substantial VAT reduction for hairdressing services in Finland and

�nds limited pass-through to prices and lack of expansion of (formal) sales. Similarly, Ben-

zarti and Carloni (2019), who evaluate a VAT cut for the restaurant industry in France,

document no notable responses in output and employment. The obstructive impact of a

consumer's request for an invoice on VAT evasion is demonstrated in a �eld experiment by

Doerr and Necker (2021) who show that once invoices are demanded, a large fraction of

o�ers for household services are withdrawn by �rms operating in unregulated online mar-

kets. Naritomi (2019) studies a program implemented in Brazil that o�ers VAT rebates and

monthly lottery prizes to consumers reporting their purchases to tax authorities. Mainly

targeting retail sales, the program yielded a net gain of 9.3% of VAT revenues. Bohne (2018)

examines an income tax deduction scheme implemented in Ecuador which aims at increasing

formality more broadly, and explores outcomes on reported business pro�ts by self-employed

individuals.

The paper proceeds as follows. The next section provides a formal discussion of the e�ects

of a tax credit with the goal of highlighting empirical predictions for VAT reporting of �rms

and for prices. Section 3 provides an overview of the tax deduction scheme in Germany.

The relevant data sets are described in Section 4 followed by a presentation of the empirical

methodology in Section 5. Section 6 reports and analyzes results on sales and consumer

prices, di�erentiating between demand, evasion and price e�ects. Section 7 derives the

aggregate and mechanism-speci�c tax revenue implications, while Section 8 concludes.

2 Theoretical and Empirical Predictions

This section provides a brief discussion of the expected e�ects of an income tax credit for

taxable consumer services and derives predictions for outcomes observed in the individual

tax returns. Consider a �rm which provides a total level of services X to �nal consumers. It

may deliver some of these services informally (I) without charging taxes and others formally
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(S ≡ X − I), i.e. VAT is charged and remitted to the tax authorities. The consumer price

of formal sales is P (1 + τ) , where P is the producer price. As the rate τ introduces a tax

wedge, incentives arise for the producer and consumer to conduct an informal transaction at

a price Ψ ∈ [P, P (1 + τ)].

From the producer's point of view, an undeclared sale involves no tax remittance to the tax

authorities: the producer engages in tax evasion. Provided that the selling price exceeds the

producer price, this action can be pro�table. The decision to sell informally can be described

as a gamble in the tradition of Allingham and Sandmo (1972) � the producer balances a

higher pro�t from an expansion of informal sales against an increasing risk of detection with

the corresponding cost of taxes due and penalties. The greater the gap between the informal

price and the producer price Ψ− P , i.e. the higher the evasion premium, the more risk the

producer is willing to take and hence, the higher the level of informal sales.

Given that the obligation to charge and remit the tax typically lies with the seller, the buyer

is not necessarily committing tax evasion. In fact, unlike intermediate customers, consumers

are not entitled to a rebate of taxes paid on their purchases. Hence, the seller knows that

transactions involving end users are unlikely to be reported to the tax authority. Thus, it is

possible that evasion is unilateral (Pomeranz, 2015) in the sense that the buyer is unaware

that the tax is being evaded. Under these circumstances, the consumer/buyer would be

willing to pay the same price regardless of whether or not the seller is evading the tax, so

that the di�erence between the selling and the formal producer price equals the tax wedge

Ψ − P = τP . If the government introduces a tax credit σ, the consumer price of formal

sales becomes P (1 + τ − σ), and the tax wedge falls to Ψ − P = (τ − σ)P . Therefore, an

increase in the tax credit, ceteris paribus, should lead to more formal and fewer informal

sales. Importantly, unilateral tax evasion becomes riskier for the seller, as the buyer receives

a tax credit only after �ling an income tax return. This third-party reporting of transactions

results in a higher probability of detection.
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Even without a tax credit, the seller will avoid issuing an invoice to ensure that an informally

provided service creates no paper trail. When this requires the explicit consent of the buyer,

tax evasion becomes collusive (Pomeranz, 2015). In this case, the buyer risks liability to

prosecution for assisting in tax evasion. Depending on the type of service rendered, the

waiver of an invoice may also exert adverse e�ects on product quality due to di�culties in

holding the seller liable for defects. These potential costs suggest that consumers would only

be willing to partake in collusive tax evasion for a discount. In fact, Doerr and Necker (2021)

provide evidence that �rms, that are willing to supply services informally, are prepared to

o�er discounts as high as the tax wedge. At any rate, irrespective of how it is distributed,

a tax credit should lead to a decrease in collaborative evasion by diminishing the potential

gains from participation.

In addition to in�uencing the decision for or against tax evasion, the introduction of a tax

credit also a�ects the respective market. Speci�cally, the consumer price of formal sales

decreases ceteris paribus, resulting in income and substitution e�ects. Given a normal good,

the total demand for formal sales X−I increases in σ. Hence, enhanced VAT payments may

occur even in the absence of an evasion response, i.e. when I remains constant. Moreover,

due to higher demand, the producer price could rise as well. In any case, market expansion

would increase the value of output pX.2

Turning to empirical predictions, we consider �rst the reported sales

S = P (X − I) .

Denoting the (semi-)elasticity of the producer price by βP ≥ 0, we can specify the (semi-)elas-

2Higher prices might have further implications for tax evasion. It is di�cult, however, to make a prediction

on these second-order e�ects, because both the tax wedge and the relief provided by the tax credit rise with

the producer price.
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ticity of S ( 1
S

∂S
∂σ
) as:

βS = βP +
1

X − I

(
∂X

∂σ
− ∂I

∂σ

)
. (1)

As noted above, a rise in the subsidy rate σ lowers the evasion premium and increases

the detection probability, with both outcomes diminishing the informal provision of services

( ∂I
∂σ
< 0), while boosting declared sales. Expression 1 nevertheless indicates that any positive

impact of the tax credit on reported sales cannot be solely attributed to changes in tax evasion

� it may also re�ect market expansion as output and prices might increase (∂X
∂σ

> 0, βP > 0).

Eq. (1) therefore combines compliance, demand and price e�ects, all of which contribute to

larger reported sales and, in turn, tax remittances.

To distinguish a decline of evasion from a market expansion, it is useful to explore the e�ect

on the ratio of reported sales to reported intermediate input purchases by the producer.

With a �xed input-coe�cient, production of X requires αXX inputs. Denoting the input

price by Q, input costs equal QαXX. In addition, the producer pays input taxes amounting

to τQαXX, which are refundable as part of the VAT return.

To simplify matters, henceforth we assume that all input taxes are refunded. This assumption

re�ects the widespread misuse of the VAT refund mechanism (Agha and Haughton, 1996).3 In

the Appendix we provide a generalized illustration in which taxes on input purchases made in

connection with informal sales are only partially �led. It shows that under the assumption

that all input taxes are rebated, the estimates of the tax credit's e�ect on informal sales

represent a lower bound of the actual impact.4

3It is also commonly used in the literature, e.g., Asatryan, Gomtsyan, et al. (2020).
4The intuition is as follows: If all input taxes are deducted regardless of whether the sales are formal or

informal, a decrease in informal sales has no e�ect on input taxes, but a�ects output taxes, thus leading to

an increase in the output-to-input tax ratio. If input taxes are only partially reclaimed, formalization leads

to a higher deduction of input taxes, and hence a weaker increase in the output-to-input tax ratio. With

partial deduction, therefore, a given increase in the ratio implies a stronger decline in informal sales. For

the formal derivation, see section A.1 in the Appendix.
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The ratio of output to input taxes or the ratio of reported sales to input purchases is:

R ≡ τP (X − I)

τQαXX
=

P

QαX

(
X − I

X

)
.

The semi-elasticity of this ratio with respect to σ ( 1
R

∂R
∂σ
) is:

βR =
1

X − I

(
∂X

∂σ
− ∂I

∂σ

)
− 1

X

(
∂X

∂σ

)
+ (βP − βQ) . (2)

The �rst term on the right-hand side re�ects the e�ect on reported sales (cf. eq. (1)), while

the second term is the e�ect on input purchases. The impact of the subsidy on prices,

captured by the last term, is zero when output and input prices vary proportionally and

positive if the e�ect on output prices is stronger.

Note that in the special case with zero informal sales, any changes in R re�ect only di�erential

price trends. In other words, absent price e�ects or when these were identical in input and

output markets, the ratio would be constant and βR = 0. Allowing for sales underreporting

and abstracting from price e�ects, a constant sales-to-inputs ratio implies that growth in

reported sales is driven by an industry expansion and not by a shift from informal to formal

sales. If the ratio increases, however, the increase in reported sales is partly caused by a shift

in compliance.

Using (2) to replace ∂X
∂σ

in equation (1) allows us to derive the e�ect of the subsidy on

informal sales from the semi-elasticities βS, βR, βP and βQ. Formally,

1

X − I

∂I

∂σ
= −

(
1 +

I

X − I

)
(βR − βP + βQ) +

(
I

X − I

)
(βS − βP ) . (3)

The change in informal sales can thus be determined as a weighted sum of the observable

VAT-performance and price e�ects. The �rst term on the right hand side is the price-adjusted

response of the sales-to-input ratio. Provided that βR − βP + βQ > 0, this term is negative
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leading to lower informal sales.5 The second term is the price-adjusted change in reported

sales. Keeping all else qual, the more the ratio increases for a given rise in reported sales,

the stronger the decline in informal sales.

3 Income Tax Credits for Services in Germany

Since 2003, conditional on a positive tax liability, taxpayers in Germany can claim income

tax credits for household-related services and employment under the Federal Income Tax

Law (�35a EStG). The policy was implemented to stimulate formal demand for services by

�ghting tax evasion and illegal employment (Bundesregierung, 2003). Initially, households

could subtract 10 to 20 percent of service costs from their income tax liability up to a

maximum of 2,400 euro for single �lers and 4,800 for couples.6 The credit applied to a �xed

list of services, including cooking, cleaning, gardening, childcare and eldercare.

In 2006, the subsidy was expanded through the Act of Tax Promotion of Growth and Employ-

ment (Gesetz zur steuerlichen F�orderung von Wachstum und Besch�aftigung), which added

craftsman services to the list of favored services. Households could now reduce the amount

of income tax they owe by 20 percent of expenditures on measures pertaining to the renova-

tion, maintenance or modernisation of their property up to a maximum of 600 euro annually

for single �lers and 1,200 for married couples. Moreover, care and support services, a for-

mer sub-group of household-related services, became a separate eligible group with a more

generous credit.7

In the course of the Global Financial Crisis the subsidy underwent further expansion. In

2008, the German parliament passed the Stimulus Package I (Konjunkturpacket I ), whose

5Note that the price correction for the increase in the ratio of reported sales to inputs is not necessary if

the prices of sales and inputs develop in the same way.
6To successfully claim the tax credit, households have to provide invoices that di�erentiate between

expenses for manual work, driving to work and the cost of materials, because only expenses for manual work

and commuting are eligible.
720 percent up to 1,200 euro for single �lers and 2,400 euro for married couples.
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goal was to strengthen and stabilize the economy, save jobs and reduce �nancial pressure on

households. As part of this package, the maximum credit amount for single �lers (married

couples) for household-related services including care and support services increased to 4,000

(8,000) euro, and that for craftsman services � to 1,200 (2,400) euro.8

Figure 1: Number of Taxpayers and Tax Credit Volume
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Note: The �gure shows developments in the annual number of taxpayers claiming an
income tax credit and the annual granted volumes between 2003 and 2013, di�erentiat-
ing between craftsman services and household-related employment and services. Data
source: German Federal Statistical O�ce.

Over time, the tax credit has evolved into one of the largest tax expenditures in the present

German tax system (Bundesrechnungshof, 2011). Since its implementation, the volume of the

subsidy has been steadily increasing reaching close to 2 billion euro in 2013 (Bundesregierung,

2020). Figure 1 depicts developments in claimed credit and number of taxpayers over time

di�erentiating by type of service. Craftsman services constitute the largest part of total

8For an overview of the broad categories of eligible services, credit rates and maximum amounts, as well

as changes in these over time, see Table A-1 in the Appendix.
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claims by far (1.5 billion euro in 2013). In contrast, other household-related services (0.4

billion in 2013) play a minor role.9

The relative importance of craftsman services is also re�ected in the number of taxpayers

claiming income tax credits. In 2013, more than 9.2 million taxpayers subtracted expenses

for craftsman services, whereas 3 million claimed for either household-related services or

employment. On average, every participating household reduced its tax liability by 126 up

to 288 euro per year. All in all, more than 11 billion euro have been granted as a tax credit

over the observed eleven-year period.

Compared with other programs targeting VAT evasion analyzed in the literature, the German

subsidy per purchase is relatively high. Naritomi (2019) reports that under an anti-tax

evasion program implemented in Sao Paulo (Brazil) 33% of collected taxes were reimbursed

to consumers via rebates and lotteries. The VAT reduction for hairdressers in Finland studied

by Kosonen (2015) amounts to a decline of about 64% of the rate. Benzarti and Carloni

(2019) study a 72% VAT cut on eligible services in France. The 20 percent subsidy rate of

the German income tax credit exceeds the VAT rate of 19% and implies a maximum VAT

reduction of 105% for transactions consisting entirely of labor and commuting costs.

4 Data

The empirical analysis makes use of two main data sets. The �rst is the German VAT

Panel (Umsatzsteuer-Panel) provided by the Research Data Center of the Federal and State

Statistical O�ces in Germany.10 The second, accessed via Destatis, i.e. the German Fed-

eral Statistical O�ce, is the Harmonized Index of Consumer Prices (HICP) following the

Classi�cation of Receipts and Expenditure of Households (Systematik der Einnahmen und

9Table A-9 in the Appendix provides detailed numbers on annual take-up and amount of claimed credit

for the policy under consideration.
10Forschungsdatenzentrum der Statistischen �Amter der L�ander; https://www.forschungsdatenzentrum.

de/de/steuern/ustp.
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Ausgaben der privaten Haushalte, SEA), which is based on the UN/European Classi�cation

of Individual Consumption According to Purpose (COICOP).11

The VAT Panel is a �rm-level annual data set spanning 2001 to 2011, which covers more

than 6 million �rms, i.e. all �rms that are registered for German VAT.12 The data consists of

�rms' taxable, exempt or zero-rated sales and VAT remittances � output taxes charged on

the selling price of goods and services and deductible VAT paid on inputs. The tax variables

originate from monthly and quarterly advance VAT returns, which underlie the remittance

procedure.13 The VAT panel additionally includes a �ve-digit industry classi�cation code

for each �rm (Wirtschaftszweige, WZ), location by federal state, and type of legal business

structure.14

The HICP data is available on a yearly basis for the period 1991-2017 at a 10-digit SEA

classi�cation. At this level of disaggregation, the 1998 SEA version (DESTATIS, 1998)

contains price indices for 578 consumption categories. In 2013, a new edition of the SEA

classi�cation (DESTATIS, 2013) resulted in even more extensive coverage of 645 categories.

As in several instances the newer version allows the identi�cation of price trends even for

products and services that could not be previously observed, we augment the 1998-based

consumption items with price information from the 2013 classi�cation.

Treatment Assignment and Control Group Selection

A list of tax-credit-eligible personal, household, and on-site services by craftsmen is provided

by the Federal Ministry of Finance (Bundesregierung, 2010). To identify industries and

consumption categories a�ected by the policy, we �rst match the description of the services

11https://www-genesis.destatis.de/genesis/online.
12The German VAT registration threshold was 16,617 euro in 2001, 16,620 euro in 2002, and was set to

17,500 euro until 2020.
13Note that variables do not re�ect �nal adjustments in �rms' annual VAT declarations (Vogel and Dittrich,

2008).
14Table A-2 in the Appendix provides an exhaustive list and descriptions of the variables in the German

VAT panel, while Table A-3 shows descriptive statistics.
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Table 1: Mapping of Activities across Classi�cation Versions and Treatment Assignment

Case I: One-to-one Case II: Many-to-one Case III: Many-to-many
WZ2003 WZ2008 WZ2003 WZ2008 WZ2003 WZ2008

29.32.2


75.14.0
}

81.10.0
74.70.4

}
81.29.2 29.41.0 95.22.0 70.32.0

 81.10.0
29.56.4 68.32.1
52.72.1 68.32.2

Treatment Assignment

WZ2003 if �rst year < 2009 WZ2003 if �rst year < 2009 WZ2003∩WZ2008 if �rst year < 2009
WZ2008 if �rst year ≥ 2009 NA if �rst year ≥ 2009 NA if �rst year ≥ 2009

Notes: The table shows three di�erent examples of the mapping of economic activities across the 2003 and
2008 classi�cations. Codes in italics are services, which are eligible for tax credit. �First year� refers to
the �rst year of a �rm's spell in the VAT panel. Case I is a one-to-one mapping, where the only di�erence
between the economic activity in 2008 (last year WZ2003 applies in VAT Panel) and 2009 (VAT Panel
switches to WZ2008) is the code describing the activity. Thus �Disinfecting and pest control� is listed under
code 74.70.4 in WZ2003, and becomes 81.29.2 in WZ2008. Given Case I, for �rms whose �rst year in the
data is between 2002-2008, the 5-digit WZ2003 code (carried forward for years after 2008) is used to assign
�rms into treatment. For �rms that �rst appear in the data in or after 2009, treatment is based on the
corresponding WZ2008 code. Case II demonstrates a situation where several di�erent economic activities
under WZ2003 are mapped into a single code under WZ2008. An identi�cation problem emerges when not
all activities in WZ2003 are eligible for a credit, as in the example above. As the treated activity, 52.72.1,
maps uniquely into 95.22.0 in WZ2008, treatment is determined solely on the basis of the WZ2003 code. For
�rms established in or after 2009, therefore, treatment cannot be assigned. Case III illustrates the issues
arising when two codes map into one or several activities, some of them overlapping. Treatment is then
determined conditional on both the WZ2003 and WZ2008 code, which implies that a �rm is present in the
data both before and after 2009. Tables A-6 and A-7 in the Appendix show how credit-eligible services
listed in Bundesregierung (2010) are matched to industries, as well as how treatment is determined for
each industry based on the above three cases. 70% of �rms are assigned into treatment under Case I or
straightforwardly under Cases II and III, because all entries are treated. Case II is used in 10% of �rms,
i.e. only the 2003 code is used to determine treatment. Lastly, for 20% of �rms the 2003 and 2008 industry
codes are used jointly to assign treatment under Case III.
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on the Ministry of Finance's list to their closest corresponding a) business activity under

the industry classi�cation in the tax return data, and b) consumption item under the SEA

classi�cation in the price data. On the basis of the service-to-industry match, the resulting

eligible industry codes are then used to assign �rms into treatment in the VAT panel. A

similar procedure is applied to the HICP data, where we pair COICOP categories with

services on the o�cial list. In the Appendix, we report all services subject to a tax credit in

2003 and 2006 as outlined in Bundesregierung (2010), as well as their closest industry and

COICOP matches.15

Treatment assignment in the VAT panel proved non-trivial due to a change in the German

industry classi�cation in the period under consideration. For the years 2003-2008 the data

reports a classi�cation introduced in 2003 (denoted by WZ2003). In the remaining years,

2009-2011, the relevant classi�cation is the one introduced in 2008 (WZ2008).16 How �rms

are assigned into treatment depends on the �rst year they appear in the VAT panel, their eco-

nomic activity, and how this activity's classi�cation changes between WZ2003 and WZ2008.

Table 1 provides examples to illustrate the three relevant cases that emerge in the data and

highlights some resulting sample restrictions. Case I indicates a simple one-to-one mapping

of an economic activity across classi�cations resulting only in a di�erent code designation.

In this case, the WZ2003 code is used to determine treatment for �rms that enter the panel

before 2009, and the WZ2008 code for those whose �rst year is 2009 or later. In Case II,

several economic activities under WZ2003 are combined into a single activity under WZ2008,

or vice versa (many-to-one and one-to-many mapping). Case III refers to a complex mapping

with overlapping changes (many-to-many mapping).

Cases II and III are straightforward to deal with provided that all a�ected industries before

and after the classi�cation change are eligible for a credit � then treatment status is unam-

15See Tables A-6 and A-7.
16The WZ2003 classi�cation of economic activities is in line with the General Industrial Classi�cation

of Economic Activities within the European Communities (NACE) in 2003 (NACE Rev.1). The WZ2008

classi�cation follows the revision from 2008 (NACE Rev.2).
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biguous as in Case I. Identi�cation issues arise, however, whenever in Case II the WZ2008

code incorporates ineligible services, or if either WZ2003 and WZ2008 contain ineligible ser-

vices in Case III. In these instances, treatment cannot be cleanly determined for those �rms

that appear in the data set for the �rst time in or after 2009. For �rms entering prior to

2009, treatment is assigned based on the WZ2003 code in Case II; and based on the joint

consideration of WZ2003 and WZ2008 codes in Case III � e�ectively requiring a �rm to be

present in the panel both before and after 2009.17 Close to 70% of �rms are assigned into

treatment either under Case I or straightforward under Cases II and III as all old and new

classi�cations are tax-credit eligible.

In order to construct a group of credible counterfactual �rms, we rely on the economic char-

acteristics of targeted industries used by the German government to justify the introduction

of a tax credit � high level of illegal employment and high level of tax evasion � and se-

lect non-treated sectors that exhibit similar characteristics. This is done by relying on two

sources: The �rst is an o�cial report to the federal parliament, which identi�es industries

particularly prone to tax and labor-law violations on the basis of information from the rev-

enue authorities (Bundesregierung, 2009). A second source is a ranking of industries by the

number of �nes imposed between 2005 to 2016 for illegal employment and tax o�enses.18

The top sectors based on this ranking, i.e. construction, hotels and restaurants, forwarding,

transport and logistics as well as meat processing, coincide with those highlighted in Bun-

desregierung (2009). We add two more highly-ranked industries in terms of noncompliance,

namely hairdressing and repair of motor vehicles. It is these six sectors that we use to de-

termine how reported sales and the ratio of reported sales to input purchases for eligible

services would have evolved had the tax credit not been introduced at all. We also match

these industries to their nearest equivalents in the HICP data. Table A-8 in the Appendix

17Tables A-6 and A-7 in the Appendix report corresponding industry codes both under WZ2003 and

WZ2008. The tables also denote how treatment is assigned for each industry based on the cases outlined in

Table 1.
18So-called Bußgeldentscheidungen gem�aß �149 Abs. 2 Satz 1 Nr. 3 li. A GewO) based on the Federal

Agency for Combatting Illegal Employment (GZR-Daten zur Schwarzarbeit.)
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lists the �ve-digit codes and activities of �rms in the control group as well as the closest

corresponding COICOP classi�cation codes.

Sample Restrictions

Based on observable �rm characteristics, we impose a set of (institutional) restrictions aimed

at removing �rms that are either unlikely to engage in tax evasion or are bounded by speci�c

VAT provisions. In particular, we exclude all �rms that may be exempt from VAT due

to their legal business structure and focus solely on partnerships (Personengesellschaften)19

and corporations (Kapitalgesellschaften). To ensure that all �rms in the sample charge the

standard VAT rate which applies to all credit-eligible services, we further discard �rms that

report any exempt sales or sales taxed at reduced VAT rates. Firms belonging to a VAT

group for tax purposes in the sense of Article 2(2) of the German VAT law are not taken

into account in order to guarantee that repored output and input taxes refer to the same

entity. Exporting �rms are also not considered.20 In addition, we reduce variability in sales

and input purchases stemming from entry and exit by removing �rms' �rst and last year

in the VAT panel.21 This restriction safeguards against confounding bias from �rm-speci�c

trends in VAT performance that can arise in the context of start-ups or exiting �rms. Newly

established �rms in particular often incur excessive input tax credits as they pay VAT on

setup costs before they start trading and collecting VAT on sales.

Another restriction addresses self-selection bias. Given that the identi�cation of �rms in

the treatment group hinges on their industry classi�cation, the possibility of self-selection

in or out of treatment is problematic: If the main economic activity changes as a �rm

expands or reduces informal provision of services, the �rm's industry classi�cation is adjusted

accordingly. To avoid capturing such responses and to ensure that policy-induced entry and

19Personengesellschaften also include individual companies or enterprises (Einzelunternehmen).
20Exports are zero rated under VAT. Excluding exporting �rms is also useful, as during the time period

under consideration policies have been implemented to stop VAT fraud related with EU trade.
21Note that we are not able to distinguish between a newly established VAT-registered entity that appears

in the VAT panel, and a previously existing �rm below the VAT threshold, which enters the VAT panel once

its turnover exceeds the statutory maximum.
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exit are not an issue, we drop �rms that enter the panel or change their industry classi�cation

in the year of introduction of the tax credit or after. All in all, the combined impact of the

constraints is close to a 50% reduction in the sample.22

As reported in more detail in the Appendix, about 60% of the estimation sample of treated

industries is composed of �rms providing plumbing, electrical installation, carpentry and

painting services. Firms o�ering household-related services have limited representation:

They comprise 8% of �rm-year observations in the treatment group and cover predominantly

gardening and cleaning work.23 Regarding the sectoral composition of the control group, 75%

are hairdressers, car repair & maintenance businesses, and restaurants and pubs.24

Table 2 provides descriptive statistics of the estimation sample in the pre-treatment period

prior to 2003. The average annual taxable sales at the standard rate of 19% are a little

over 317,000 euro for �rms supplying some credit-eligible services. The associated output

taxes amount to about 50,000 euro, which corresponds almost exactly to the standard VAT

rate of 16% relevant in these years.25 Taxes paid on intermediary inputs are about 25,000,

highlighting the importance of the rebate mechanism for input-VAT. While �rms in the

control group are clearly smaller and their services slightly cheaper than those provided by

the treated sectors, the relationship between output and input taxes is similar to that in the

treatment group, pointing to a comparable ratio of reported sales to input purchases.

22Table A-4 in the Appendix reports descriptive statistics of the main outcome variables for �rms in the

treated industries separately for household-related and craftsman services. The table sequentially shows the

impact of the above-mentioned institutional and entry constraints. Table A-5 reports similar statistics for

the control group.
23See the note to Table A-4 in the Appendix.
24Refer to note of Table A-5 in the Appendix.
25As explained in the data documentation, output and input taxes in the VAT panel are calculated trivially

via multiplication of sales and input expenditures, respectively, with the relevant standard (given the sample

restrictions) tax rate. This feature of the data leads to an equivalence between the �output tax-to-input-tax

ratio� and the �reported sales-to-input-purchases ratio,� allowing us to use the two terms interchangeably.
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Table 2: Descriptive Statistics: Estimation Sample, Pre-Treatment

Treatment group Control group
Mean Median N.Obs. Mean Median N.Obs. (1)-(4)
(1) (2) (3) (4) (5) (6) (7)

VAT Panel

Taxable sales 317,255 168,278 213,375 176,563 74,410 171,856 140,691∗∗∗

(611,385) (1,064,932)
Output tax 50,743 26,920 213,377 28,219 11,906 171,883 22,524∗∗∗

(97,746) (170,074)
Input tax 25,406 12,843 211,682 14,983 4,376 167,717 10,423∗∗∗

(55,223) (113,155)

Harmonized Index of Consumer Prices

Index 1.20 1.20 72 1.14 1.12 545 0.055∗∗∗

(0.096) (0.116)

Notes: The �rst panel shows summary statistics for the treatment and control groups in the VAT panel
per �rm per year averaged across time and �rms after the data adjustments discussed in the text for the
pre-treatment period 2001-2002. N.Obs. refers to the number of �rm-year observations. Column (7) reports
a two-sample t-test on means' equality. For statistics of treatment and control groups in the VAT panel
prior to data restrictions, see Tables A-4 and A-5 in the Appendix. The second panel of the table reports
summary statistics for the treatment and control groups in the HICP data for years ≤ 2002. In total, we
identify nine individual price-indices for services eligible for the tax credit: for services subsidized in 2003,
the consumer price statistics contains three matching indices, and for services included in 2006 � six price
indices (see last columns of Tables A-6 and A-7 in the Appendix). The statistics of the control group pertain
only to those non-treated COICOP categories matching the set of control industries used the VAT panel
(refer to last column of Table A-8 in the Appendix for a detailed list.) The base year is set to 1991. For
some indices, we cannot map the entire course since 1991. In these cases, the data for the period without
observations are back-calculated using the CPI.

5 Methodology

5.1 Analysis of VAT Performance

The empirical analysis explores how the change in consumers' tax incentives a�ects di�erent

VAT performance indicators of �rms. More speci�cally, we are interested in the e�ect on

reported sales (Sales) as well as on the output-to-input ratio (Ratio). As explained in Section

2, under certain assumptions, empirical evidence on the response of these two variables can

reveal whether and to what extent �rms react at the formal-informal margin.
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Our estimation approach can be summarized by the following equation:

VAT performanceit = αi + γt + βTreatn(5)t + δst + ρn(2)t + ψlt + uit, (4)

where the dependent variable is the logarithm of the respective VAT performance indicator,

namely ln(Sales) or ln(Ratio) of �rm i in year t. Treatn(5)t is an indicator variable for

treatment, which varies by a 5-digit industry classi�cation level n(5) and by year t. It equals

one for all industries falling within the personal and household-related service classi�cation

starting from 2003, as well as for eligible crafts-related industries from 2006 onwards. The

main coe�cient of interest, β, measures the direction and the extent to which the respective

outcome variable changes due to the tax credit relative to other high-evasion, but not tax-

credit-eligible sectors.

In the above speci�cation, αi are �rm-speci�c �xed e�ects, which account for all time-

invariant unobservable �rm-level characteristics, and γt are year dummies that capture the

impact of common shocks. Note that αi fully nest industry-level indicators as long as �rms do

not change their main economic activity over time. The speci�cation additionally controls for

state-by-year, two-digit industry-by-year and legal-structure-by-year e�ects, δst, ρn(2)t, and

ψlt, respectively. These handle any time-varying confounders at the state or legal-type level,

and importantly allow for general industry-speci�c trends at the coarser 2-digit classi�cation.

There are two main identifying assumptions for the unbiased estimation of the treatment

e�ect in eq. (4). The �rst is that in spite of pre-treatment di�erences in levels, the sales/the

output-to-input ratio of the control group evolve in parallel to those in the treatment group

prior to the intervention and serve as a valid counterfactual post-treatment. The second as-

sumption requires that evasion opportunities of �rms in the reference group are una�ected by

the introduction of the tax credit. Even though ρn(2)t condition on all time-trends at the more

aggregated 2-digit industry level, in the empirical analyses below we perform further tests

on the validity of the common-trend assumption. Regarding the no-interference assumption,
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given the sectoral composition of the reference group, the possibility of any credit-induced

mechanisms a�ecting VAT evasion and compliance in the control units is remote as �rms in

the two groups are unlikely to be part of the same value chains.

The estimated coe�cients can be interpreted as semi-elasticities: reported sales or the ratio

change on average by β̂ log points due to the introduction of the tax credit. In line with

the theoretical predictions, when considering ln(Sales), we expect β̂S > 0 if �rms expand

formal sales or charge higher prices. Regarding the output-to-input ratio, no association

with treatment status would imply that a market expansion alone causes the change in

sales, whereas β̂R > 0 indicates that several mechanisms are at play.

To account for the likely serial correlation of residuals uit, we base statistical inference on

two-way clustered robust standard errors at the 5-digit industry-level n(5) and at the �rm

level. This enables us to consider a �rm-speci�c component in the error term in addition to

an industry component, if a �rm is not necessarily nested within a single industry (Cameron,

Gelbach, and Miller, 2011).

Note that since April 2004, some B2B transactions in the construction sector in Germany are

subject to a reverse-charge mechanism (RCM) which shifts VAT liability from the supplier

to the buyer, and is thus a derogation from standard VAT rules. The rationale for the

introduction of the RCM is to prevent a speci�c type of VAT fraud.26 We expect that

any �rms involved in such fraud drop out of the VAT panel in 2004. With respect to

other �rms, the RCM's commencement may cause a change in compliance costs in the year

of implementation. Nevertheless, as the launch of the RCM does not coincide with the

26In its simplest form, the so called intra-community �missing-trader� fraud involves a registered trader

collecting VAT on a supply, but disappearing or becoming insolvent before the VAT is remitted to tax

authorities while the good is shipped to other EU countries. Ful�lment of the RCM requires that buyers of

construction services at the B2B stage report the same amount of VAT both as an input and as an output

in their tax return (e�ectively eliminating the need for input VAT refund), so that no tax on these supplies

is remitted to the tax authorities until the last B2C stage.
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introduction of the tax credit, β should solely re�ect the e�ect of the credit.27

5.2 Price Analysis

As discussed above, three di�erent mechanisms can spur sales growth in tax-credit-eligible

industries: 1) stronger demand for their services due to the subsidy 2) an increase in formal

sales as informal provision becomes less attractive and more risky due to third-party reported

information, and 3) higher prices as eligible-service providers capture some of the increase in

consumer surplus. The use of ln(Ratio) as a second outcome variable helps us to distinguish

the �rst two mechanisms. But, without further information, we cannot disentangle price

e�ects from reporting responses. An upward price adjustment can thus be misleadingly

interpreted as an expansion in sales formalization and vice versa.

Because the VAT panel does not provide either separate statistics on quantities, or price

indices at the industry level, to estimate the price e�ects of the tax subsidy we rely on the

HICP data.28 We apply two di�erent methodological approaches. The �rst reproduces the

di�erence-in-di�erences speci�cation in eq. (4), only this time we contrast price developments

of eligible services with a control group. More speci�cally, the control group comprises

consumption categories re�ecting the same set of sectors as in the VAT panel, namely those

exhibiting high levels of illegal employment and tax evasion, but not entitled to a subsidy.29

The following equation characterizes the �rst approach:

ln Price indexct = αc + γt + θTreatct + uct, (5)

27The RCM introduction resulted in a temporary reporting problem in the VAT Panel in 2004 (Dittrich,

2006). In particular, sales subject to a reverse charge were not accounted for in the reported sales of a�ected

�rms. In 2005, reporting was adjusted to correctly assign these transactions to sellers. Consequently, reported

sales decreased temporarily in 2004. Our results are robust to controlling for the temporary drop in reported

sales in 2004.
28In the literature, consumption-by-purpose data has been used to study price responses to various policies,

including VAT changes (e.g. Benedek et al., 2020), US trade reforms (e.g. Cavallo et al., 2021) and others.
29See Table A-8 in the Appendix.
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where Treatct is de�ned equivalently to the treatment indicator in (4), but now varies by

COICOP category c and with time. The coe�cient θ measures the price-index response

to treatment relative to price developments in the reference group, and is a direct estimate

of βP . As before, γt are year-speci�c dummies, while αc are COICOP-group-speci�c �xed

e�ects.

While the analysis of VAT performance utilizes �rm-level data, the above approach to esti-

mating price e�ects relies on aggregate data that captures price developments by consump-

tion categories. Due to the aggregation, a change in the price index may not only re�ect

developments taking place at the level of the individual �rm, but also composition e�ects

arising from changes in market shares of speci�c commodities or in their cost of production.

This can give rise to a composition bias (Card, 1995), which undermines the assumption

of common trends central to the di�erence-in-di�erences methodology. Therefore, as an al-

ternative way to test for price e�ects, we also employ the synthetic control group (SCM)

method pioneered by Abadie and Gardeazabal (2003). A central feature of this approach is

the comparison of price developments for each individual consumption group to a weighted

average of groups, which best matches the pre-treatment price trend. The method provides

consistent estimates of θ even in the presence of di�erential trends within a COICOP group.30

To implement the SCM, we de�ne an unrestricted pool of non-treated services (�donors�)31

and construct a counterfactual series, i.e. a synthetic control for each of the treated ser-

vices. The counterfactual series is a weighted average of observations of non-treated prod-

ucts/services. The weights are chosen so as to minimize the di�erence between the pre-

intervention characteristics of the treated and non-treated observations (Abadie, Diamond,

30We refrain from applying the SCM to our analysis of VAT performance as it avoids the above-mentioned

composition biases by utilizing panel data for individual �rms rather than considering industry-level devel-

opments.
31Note that we are using all untreated COICOP units as opposed to the regression analysis where a limited

set of codes is matched to the same evasion-prone sectors as in the VAT panel.
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and Hainmueller, 2010).32

Given that this method can be applied to each subsidized service identi�ed in the price index

data, we report average treatment e�ects using weighted averages of the estimates

θ̂ =
n∑

j=1

θ̂jwj. (6)

Following Acemoglu et al. (2016), the weights wj correspond to the inverse prediction errors

for the price development in the pre-treatment period.33 Thus, a higher weight is assigned

if the pre-treatment outcome is more accurately captured by the procedure.

6 Empirical Results

6.1 E�ects on VAT Performance

Table 3 presents the baseline results from the DID estimation of eq. (4). In both panels A and

B, the �rst two columns show the joint e�ect of the tax credit on sectors gaining eligibility

in 2003 and 2006, while the third and fourth columns refer solely to craftsman services.

Column (1) shows that relative to the baseline, reported sales of �rms providing credit-

qualifying services increase after treatment by 12.5 log points on average. This estimate

is signi�cant at 5% level based on statistical inference using clustered standard errors by

�rm and by 5-digit sectoral codes. The level of clustering allows errors to be correlated

32We use the following predictors for the outcome variable: broad two-digit consumption codes, mean

log consumption index by two-digit COICOP and by year, type of category (nondurables, semi-durables,

durables, consumer services). In addition, to ensure a good �t prior to the policy adoption, we incorporate

the 1992, 1997, and 2002 values of the dependent variable for services that become treated in 2003, and the

1995, 2000, and 2005 values of ln(Price Index) for consumer services �rst treated in 2006.
33Formally

wj =
RMSPE−1

j∑n
j=1 RMSPE−1

j

,

where RMSPEj is the root mean squared prediction error for service j in the pre-treatment period.
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Table 3: Response of Reported Sales and Tax Ratio to Income Tax Credit

A. No �rm-entry post-treatment B. Unrestricted �rm entry post-treatment

Household-related and Craftsman services Household-related and Craftsman services
craftsman services craftsman services

ln Sales ln Ratio ln Sales ln Ratio ln Sales ln Ratio ln Sales ln Ratio
(1) (2) (3) (4) (5) (6) (7) (8)

Treat 0.125∗∗ 0.087∗ 0.117∗∗ 0.098∗∗ 0.120∗∗ 0.084∗ 0.119∗∗ 0.097∗∗

(0.055) (0.051) (0.055) (0.049) (0.053) (0.047) (0.055) (0.049)

N 2,001,522 1,974,874 1,927,176 1,902,822 2,486,166 2,453,436 2,325,216 2,295,498
� �rms 238,081 235,658 221,540 219,638 376,265 371,970 350,594 346,748

Notes: The dependent variable is either the log of taxable sales (ln Sales), or the ratio of output to input
taxes (ln Ratio). Columns (1)-(2) and (5)-(6) report results from the estimation of eq. (4) for industries
a�ected by the personal income tax subsidy in 2003, or in 2006. In Columns (3)-(4) and (7)-(8) the treatment
group comprises only craftsman services. In Panel A, �rms entering the panel post-treatment are not part
of the estimation sample. In Panel B, the �rm-entry restriction is removed. All speci�cations include �rm-,
year-, state-by-year, industry-by-year, and legal-form-by-year �xed e�ects, which are not reported. Standard
errors, shown in parentheses, are two-way clustered by a 5-digit industry code (n(5)) and by �rm throughout.
N are �rm-by-year number of observations. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

both within industries and within �rms, and if some �rms change industry, permits two-way

non-nested error components.34

Column (2), which explores the direction of adjustment in the reported output-to-input

ratio, indicates an estimated rise of 8.7 log points for �rms in treated industries. As noted

above, under certain assumptions regarding price e�ects an increase in the ratio indicates

that growth in sales stems not only from a market expansion, but also from a shift towards

formalization. A more precise quanti�cation is provided below once we examine price e�ects.

Columns (3) and (4) report speci�cations focusing only on craftsman services. Bearing in

34Table A-10 in the Appendix tests the reliability of statistical inference in our speci�cation by exploring

the sensitivity of standard errors to the choice of clustering. In particular, it displays standard errors

clustered by 5-digit industry codes, 4-digit industry codes n(4), and two-way clustered by n(4) and by �rm.

As expected, clustering at more aggregated industry groups results in higher standard errors, but in most

instances statistical inference does not change.
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mind that craftsman-related tax credits comprise close to 75% of the subsidy's volume and,

similarly, account for three-quarters of all households who take advantage of the scheme, the

small loss of �rm-year observations is not surprising. Further, the estimated coe�cient on

sales remains comparable in magnitude to the outcome inclusive of 2003 eligible services,

while the ratio of output to input taxes exhibits a slightly larger response relative to column

(2).

While �rm entry after treatment has been precluded from the sample underlying Panel A,

Panel B of Table 3 relaxes this restriction.35 This restriction may underestimate the e�ect

on reported sales for two reasons: 1) assuming no self-selection out of treatment, �rms

that under-report sales prior to the policy's enactment may exceed the statutory threshold

once their services qualify for credit and consequently appear in the VAT panel and 2) a

demand boost for credit-eligible services may trigger the creation of new �rms. Given that

the estimated responses remain very similar to the baseline results in Panel A, a substantial

understatement of the change in declared sales is unlikely.

To test the validity of the common-trend assumption, we compare the development of the two

measures of VAT performance before treatment across credit-eligible and non-eligible groups

of �rms. Since the pre-treatment time-period is longer, and the majority of �rms become

treated with the extension of the tax credit in 2006, we focus on craftsman services. We

proceed in two steps. We �rst transform the VAT performance variables to remove two-digit-

industry-by year e�ects. This step is necessary because of a data-driven mechanical drop in

reported sales for the construction industry caused by the introduction of the Reverse-charge

Mechanism in 2004, with the correct reporting method resuming in 2005 (see discussion in

Section 5). The adjusted variables are then regressed on year dummies interacted with a

35Descriptive statistics for the estimation sample, in which institutional restrictions apply but entry re-

strictions are removed, is summarized by treatment status in Panel B of Tables A-4 and A-5 in the Appendix.
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Table 4: Response Heterogeneity by Legal Form and Firm Size

All Except Medium to Large
Small Partnerships Small Partnerships Corporations Firms

ln Sales ln Ratio ln Sales ln Ratio ln Sales ln Ratio ln Sales ln Ratio

(1) (2) (3) (4) (5) (6) (7) (8)

Treat 0.083 0.109 0.144∗∗ 0.090∗∗ 0.158∗∗∗ 0.098∗∗∗ 0.146∗∗ 0.090∗∗

(0.057) (0.067) (0.058) (0.036) (0.054) (0.028) (0.059) (0.037)

N 1,066,749 1,043,611 841,750 840,525 268,828 268,195 782,237 781,613
� �rms 146,302 144,202 108,207 108,072 30,158 30,113 103,635 103,538

Notes: The dependent variable is either the log of taxable sales (ln Sales) or the ratio of reported sales to
inputs, (ln Ratio). The table reports results for di�erent sub-samples of treated �rms in 2006: columns (1)
and (2) refer to small partnerships; columns (3)-(4) to all �rms except small partnerships; columns (5) and (6)
� to corporations; and columns (7)-(8) focus on medium-to-large �rms. All speci�cations include �rm-, year-,
state-by-year, industry-by-year, and legal-form-by-year �xed e�ects, which are not reported. Standard errors,
shown in parentheses, are two-way clustered by a 5-digit industry code (n(5)) and by �rm in all speci�cations.
N are �rm-by-year number of observations.∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

treatment indicator for craftsman services and �rm �xed e�ects.36

Plots of the resulting group-speci�c time paths along with 95% con�dence bands are shown

in Figure 2 for log Sales and in Figure 3 for log Ratio. Both plots depict largely overlapping

con�dence intervals prior to implementation suggesting that pre-treatment di�erences be-

tween the two groups of industries are not statistically di�erent from zero, thus corroborating

the common-trend assumption.

Table 4 explores heterogeneity of the treatment e�ect by �rm size and business structure.37 In

36The exact equation is ̂VAT performanceit = αi + γt × Statusn(5) + ϵit, where Statusn(5) is a treatment

indicator equal to one for eligible craftsman services and zero otherwise, while ̂VAT performanceit denotes

the VAT performance indicator (log sales or log tax ratio) after removing annual two-digit industry averages

using a within transformation.
37We apply the �rm-size classi�cation of the federal audit regulations (Betriebspr�ufungsordnung), which

de�ne �very small enterprises� as �rms whose annual sales and pro�ts are below certain thresholds. In

terms of annual sales, these thresholds are 135,492 euro (2001-2003), 145,000 euro (2004-2006), 155,000 euro

(2007-2009) and 160,000 euro (2010-2011).

26



Figure 2: Trends in Reported Sales
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Figure 3: Trends in the Input-Output Ratio
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Notes: The plots depict group-speci�c time paths for the log of sales on
Figure 2 and the log Ratio in Figure 3. Estimates of group-speci�c annual
e�ects are based on panel regressions of VAT performance indicators allow-
ing for �rm �xed-e�ects. Note that the performance indicators are within
transformed, i.e. two-digit-industry-by year e�ects are removed. The 95%
con�dence bands are based on standard errors clustered at the industry-year
level.
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view of the small sample share of �rms providing household-related services and the similarity

of the e�ects when these �rms are excluded from the estimation, henceforth we consider only

craftsman services. A priori, it is unclear whether one should expect stronger sales responses

for smaller or for larger �rms. On the one hand, small partnerships may react more strongly

along the formal-informal margin. As the risk of detection due to whistleblowing by their

own sta� might be smaller,38 and because of less stringent reporting standards and a lower

likelihood of a tax audit than larger corporations,39 they might be more prone to engaging

in tax evasion. On the other hand, the VAT reporting threshold implies that many small

�rms are exempt from the requirement to charge and remit VAT. Given the �xed threshold,

at the lower end of the �rm-size distribution tax-payment spells are shorter as �rms enter

and drop out of the data set. Hence, by construction of the database, it is more di�cult to

identify the e�ect of the tax credit against �uctuations of sales over time. And, with respect

to larger businesses, if their size is positively related to market power, they may be able to

set higher prices for services qualifying for a tax credit.40

Columns (1) and (2) show the estimated e�ects on reported sales and the output-input

ratio for small partnerships, which, based on the number of observations, account for more

than half of the estimation sample. The coe�cient on taxable sales is considerably smaller,

while the e�ect on the ratio is slightly larger for this type of �rm � but rather imprecisely

estimated in both cases. Excluding small partnerships and focusing on �rms for which the

reporting threshold is less of an issue in columns (3)-(4), we do �nd signi�cant e�ects, both

in economic and statistical terms. In particular, sales increase by 14.4 log points and the

ratio of output to input taxes by 9.0 log points. E�ects of similar size and signi�cance are

found for the subset of medium and large �rms in columns (7)-(8), while corporations exhibit

38For a discussion of �rm-size e�ects in tax evasion see Kleven, Kreiner, and Saez (2016).
39The audit probability in Germany increases strongly with �rm size. Based on the recent report on

auditing, the probably is around 1% for small �rms, and above 20% for large �rms. See Bundesministerium

der Finanzen (2020).
40Table A-11 in the Appendix replicates Table 4, but as in Panel B of Table 3, removes the restriction of

no �rm entry after treatment.
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Table 5: Consumer Price Response

Household-related & Craftsman
craftsman services services

(1) (2) (3)

Treat 2003 -0.030 0.003
(0.033) (0.028)

Treat 2003 (2006 expansion) -0.038
(0.035)

Treat 2006 0.040 0.039 0.039
(0.026) (0.026) (0.026)

� consumption categories 59 59 56
N 1,494 1,494 1,413

Notes: The dependent variable is the log of the price index. Columns (1) and (2) report results from the
estimation of eq. (5) using all subsidized services. Column (3) focuses only on craftsman services. All
speci�cations include COICOP category- and year-�xed e�ects. In all speci�cations, standard errors are
clustered by the 10-digit COICOP code. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

slightly larger sales and ratio responses as reported in columns (5)-(6). Overall, the e�ects

are quite similar across subsamples.

6.2 Price E�ects

The previous section shows that the tax credit has not only led to an increase in reported

sales, but also in the ratio of output to input taxes. This points to a shift from informal to

formal sales. To shed further light on the magnitude of this shift, it is important to con-

sider possible price e�ects. Table 5 reports results from the estimation of eq. (5). Column

(1) incorporates two separate treatment indicators, one for services qualifying for the credit

in 2003 and one for those becoming eligible in 2006. Column (2) adds a second modi�ed

treatment dummy for services already subsidized in 2003, but for the years from 2006 on-

wards. This is meant to capture any response of these services to the increase in the credit's

generosity in 2006. Lastly, column (3) focuses on craftsman services only.

The results indicate that the tax credit introduced in 2003 is not associated with a signi�cant
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price e�ect. Moreover, it appears that the near doubling of the maximum credit amounts

in 2006 for services �rst treated in 2003 leads to a price decrease of 3.8%. For craftsman

services, however, we �nd that prices rise by close to 4%. Yet this estimate is imprecise.

Turning to the alternative Synthetic Control Method (SCM), Figures 4 and 5 plot price

developments and estimated treatment e�ects.41 Figure 4 refers to the three services whose

subsidization begins in 2003. The plots on the left-hand side depict the respective (log) price

index and the synthetic control estimate (solid line). In two instances, price trends di�er

before and after the credit's implementation, but both estimates point at a smaller price

increase compared to the respective synthetic control. Quantitatively, in the �rst case, the

price index displays a decrease after treatment by 5 to 10 log points. In the third case, the

price decline is even larger.

To evaluate the signi�cance of the estimated e�ects, we follow Abadie, Diamond, and Hain-

mueller (2010) and provide plots that juxtapose actual treatment e�ects with placebo esti-

mates obtained by iteratively applying the SCM method to non-treated products/services in

the same product group. As in Abadie, Diamond, and Hainmueller (2010), we only report

placebo estimates of treatment e�ects if the mean squared prediction error (MSPE) does not

exceed the MSPE of the pre-treatment period for the treated service. The right-hand side

plots demonstrate that, in the �rst and third cases, the estimated treatment e�ects are small

relative to the distribution of placebo estimates. Weighting the point estimates with the

precision of the synthetic control in the pre-treatment period as suggested by equation (6),

the average price change amounts to about -8 log points. Consistently with the regression

estimates, the SCM also points at a price decrease for household-related services.

Figure 5 displays corresponding graphs for the group of four services �rst subject to a subsidy

41In all cases the estimation of the synthetic control utilizes the average of the (log) price index of all

product/services with the respective �rst two digits of the product classi�cation.
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Figure 4: Price Indices and Synthetic Control Estimates, 2003 Reform
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(�Furniture transport�). Right-hand side plots report the estimated treatment e�ect (solid blue line) as well
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Figure 5: Price Indices and Synthetic Control Estimates, 2006 Reform
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(�Sanding and sealing of parquet �oors�) and 05 330 70 10 (�Repair of large household appliances�). Right-
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in 2006.42 In two cases, price trends are quite similar to the synthetic control variable before

and after treatment. In the fourth case, the price index change is below the synthetic control

� the price decrease evolves gradually and amounts to 7 log points in the �nal reported

year. Only in the �rst case, the price index increases by 10 log points starting in the second

year post-treatment. Based on the corresponding top right-hand side plot, the estimated

treatment e�ect is not captured well by the distribution of placebo estimates indicating that

the presence of a positive price e�ect cannot be rejected for this service. Weighting the point

estimates with the precision of the synthetic control in the pre-treatment period yields an

average price increase of 2.7 log points.

7 Tax Revenue Implications

This section conducts an evaluation of the tax revenue implications of the income tax credit,

�rst deriving the aggregate revenue e�ect, and then quantifying the individual contributions

of informality and market expansion.

7.1 Total Revenue E�ect

The total revenue outcome of the tax credit is given by

(∆Output tax−∆Input tax) · Firms,

where ∆Output tax is the annual total change in output taxes per �rm caused by a com-

bination of informality, demand and price e�ects, ∆Input tax is the annual total change in

input taxes per �rm driven by demand and price e�ects only, as we assume that input tax

deductibility does not vary with informality, and Firms is the average annual number of

42Two services, CC13-0432500100 �Carpentry work�, and CC13-0432200200 �Electrician work�, are ex-

cluded since due to missing data the pre-treatment period has only one observation.

33



�rms a�ected by the policy.43

The changes in output and input taxes are computed by evaluating the point estimates for

the treatment e�ects with the mean values in the sample.44 Formally,

∆Output tax =
(
eβS − 1

)( 11

n+ (11− n)eβS

)
·Output tax︸ ︷︷ ︸

Counterfactual output tax

(7)

∆Input tax =
(
e(βS−βR) − 1

)( 11

n+ (11− n)e(βS−βR)

)
· Input tax︸ ︷︷ ︸

Counterfactual input tax

. (8)

In eq. (7), βS is the point estimate of the treatment e�ect on output taxes in column (1)

of Table 3, n is the number of pre-treatment years, which, given the eleven-year span of

the VAT panel, is two for household related services, and �ve for craftsman services, while

Output tax equals the average yearly output taxes of the treated sectors. Note that the

last two terms in the expression reveal the counterfactual output VAT that would have been

remitted by a treated �rm in the absence of the tax credit. Turning to eq. (8), βR is the

estimated treatment e�ect on the output-input ratio, so that the di�erence βS −βR captures

the tax credit's e�ect on input taxes. Similarly to (7), Input tax is the mean input tax with

the underbraced terms denoting its counterfactual value.

The equations yield a total increase in output and input taxes of 5,946 euro and 803 euro

per �rm, respectively. Lastly, there are on average 136,050(16,627) �rms per year providing

craftsman(household-related) services that are subject to the credit. Based on the above

estimates, the implied aggregate revenue e�ect of the income tax credit amounts to 768.5

million euro. The next section imputes the share of the revenue gain attributable to lower

43Because the total number of �rms that are subject to VAT (see samples B in last column of Table A-4

in the Appendix) likely overestimates participation due to missing spells prior to entry and after exit from

the data, we consider the annual average a more accurate estimate of credit-eligible entities.
44The means of variables refer to Panels B of Table A-4.
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informality, and that stemming from market expansion, and demonstrates that these shares

depend on the price e�ects and how these are assumed to reverberate through the value

chain.

7.2 Role of Informality and Market Expansion

Equation (3) indicates that a (lower-bound) estimate of the induced shift from informal to

formal sales can be obtained from the semi-elasticities βS and βR jointly with information on

price e�ects and the ratio of informal to reported sales I
X−I

. As the latter cannot be inferred

from our data, we resort to estimates provided in the literature on tax evasion. According

to Schneider and Enste (2000), empirical estimates of the size of the �shadow economy�

are highly sensitive to the chosen estimation approach. Using a combination of methods,

Schneider (2017) estimates the share of unreported construction services in Germany at 0.27

in the years from 2012 to 2016, implying a ratio of informal to reported sales of 0.37.45

Regarding the market expansion e�ect, in the absence of (di�erential) price trends in sales

and input purchases, its magnitude coincides with the treatment e�ect on inputs. If prices

on treated services change, but input prices do not, then the market expansion e�ect needs

to be adjusted upwards.

Table 6 explores the sensitivity of the estimated change in informal sales and the value of

output to varying the assumption on how prices respond to the credit. According to the �rst

column, without price e�ects, eq. (3) yields a 7.3 log-points decline in undeclared relative to

reported sales.46 In the second and third cases, guided by our �ndings on craftsman services

45Clearly, as this number relates to the time-period after the tax credit was implemented, the actual ratio

before implementation might well be higher.
46From equation (3): Inserting our estimates of βS and βR from Table 3 and the share borrowed from

Schneider (2017) returns −0.073 = −(1 + 0.37)× 0.087 + 0.37× 0.125.
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in Section 6.2, which account for by far the largest share of tax credits,47 we consider a price

increase of 2.7 log points. If this price increase applies equally to output and input prices,

see column (2), there is no price adjustment of the sales-to-inputs ratio's estimate as in the

previous case, but the outcome of the tax credit is more pronounced (-8.3 log points). The

third column displays a scenario when the tax-credit only a�ects output prices. In this case,

the price e�ect contributes to an increase in the ratio and the informality e�ect is weakest

(-4.6 log points). As expected, the size of the market expansion e�ect reported in Panel B

is equal in the �rst two cases (3.8 log points), and moves up with the price e�ect on output

prices in column (3). In all cases the market expansion points to an increase of total output

of the treated industries, which is largest when input prices are una�ected.

The table additionally separates the increase in taxes per �rm into a compliance-driven

change (Panel A) and an expansion-driven change (Panel B). In conjunction with the average

number of �rms, these estimates allow for the analogous separation of the aggregate revenue

outcome. The total predicted annual increase in output taxes due to shifting from informal

to formal sales ranges between 309-547 million euro. The estimates for the net revenue gain

associated with market expansion range between 221-459 million euro. Table 6 shows that

the largest (smallest) revenue gain from a reduction in informality occurs when input and

output prices respond equally(di�erentially) to the credit, and vice versa for revenue changes

triggered by market expansion.48

47Craftsman services represent the vast majority of �rms in the treatment group. Given the robustness of

the SCM to compositional bias, we rely on the average price e�ect estimated via this approach to decompose

the individual contributions of the compliance and market expansion e�ects. Footnote 48 below reports

the changes in the relative shares of the two mechanisms when the price response is 3.9 log points as the

di�erences-in-di�erences estimates suggest.
48 Basing the calculation on the larger and imprecisely estimated e�ect of 3.9 log points increase in prices

reported in Table 5, while not changing the total revenue e�ect, reduces the relative share of formalization,

while strengthening the contribution of market expansion. In the second case of proportionate price changes

such that βP = βQ = 3.9, the % of the tax credit cost recouped through formalization e�ects falls to

41.6% and that of market expansion increases from 19.6% to 26.4%. In the third case, the compliance e�ect

diminishes by 7 percentage points to 20.3% and the expansion e�ect increases to 47.7%.
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Table 6: Revenue E�ects of Tax Credits

Price response
None Proportionate Output only

βP = 0; βQ = 0 βP = 2.7; βQ = 2.7 βP = 2.7; βQ = 0
(1) (2) (3)

A. Revenue E�ect due to Improved Compliance

Informality e�ect 7.3 8.3 4.6

∆Output tax per �rm (Euro) 3,142 3,554 2,005

Revenue E�ect (Mill. Euro) 483.4 546.9 308.6

% from tax credit cost 42.8 48.4 27.3

B. Revenue E�ect due to Market Expansion

Market expansion e�ect 3.8 3.8 6.5

(∆Output tax−∆Input tax) per �rm (Euro) 2,001 1,589 3,138

Revenue E�ect (Mill. Euro) 285.4 221.6 459.9

% from tax credit cost 25.2 19.6 40.7

Notes: The table reports estimated informality e�ects (in log points) indicating the increase in reported sales
due to a shift from informal to formal sales, the estimated market expansion (in log points), annual increases
in output taxes per �rm stemming from better compliance in Panel A and market expansion in Panel B, and
the corresponding aggregate revenue gains under three di�erent scenarios: 1) when the tax credit results
in no price response for treated services, in which case the semi-elasticities of output prices (βP ) and input
prices (βQ) are zero; 2) when prices of both output and input expenditures respond identically, in which
case we set the semi-elasticities to 2.7 log points in line with the outcome of the SCM analysis performed in
Section 6.2; 3) when only prices of treated services respond to the credit, but input prices remain constant.
Informality e�ects are calculated following eq. (3), where the semi-elasticities of sales (βS) and the ratio
(βR), are 0.125 and 0.087, corresponding to the estimates in columns (1) and (2) of Table 3, while the ratio
of informal to reported sales is 0.37 taken from Schneider (2017). In Panel A, the compliance-driven change
in ∆(Output tax) is estimated based on eq. (7), but in the �rst term βS is replaced with the respective
value of the estimated informality e�ect. In Panel B, ∆(Output tax)−∆Input tax equals the total increase
in output taxes net of changes in input taxes and the compliance-induced e�ect in Panel A. The revenue
amounts in Panels A and B are obtained by multiplying the estimated annual increase in output taxes by the
average yearly number of �rms in the estimation sample, which are 136,050 craftsman and 16,627 household-
related-service �rms. The % of the cost of the tax credit recovered relates revenues to the cost of the tax
credit (1.130 billion). Reported output taxes and revenues are averages over craftsman and household-related
services.
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With a total cost of 1,130 million euro49, the loss of income tax exceeds the gain in VAT

revenues: The combined e�ect is an annual revenue loss of 361 million euro, i.e. about two

thirds (68%) of the direct cost of the personal income tax credit is recovered through a net

increase of VAT revenues. Lower tax evasion alone, i.e. the shift from informal to formal

sales, recovers between 27.3% and 48.4% of the cost.

While our analysis indicates that the income tax credit does not fully pay for itself via en-

hanced compliance, it is important to bear in mind that our estimates serve as lower-bounds

of the e�ects due to the underlying assumption that VAT payments on inputs used in in-

formal supplies are successfully reclaimed. Furthermore, the analysis abstracts from other

relevant, potentially revenue-improving margins of adjustment. A shift from informal to

formal service provision not only generates higher reported sales and, hence, higher output

taxes, but it can also foster a transition from informal to formal employment, possibly asso-

ciated with higher income tax and social security receipts. Second-order e�ects may further

result in higher wages for formal employment. For a more complete picture on spillover

e�ects on other revenues, it is important, therefore, to also study the formal employment

e�ect of the credit, which we leave to future research. Besides higher reported employment,

positive labor market e�ects can also be expected to arise due to the output expansion in

the treated industries.

8 Conclusion

Measures that provide incentives for consumers to favor legal purchases and report previ-

ously untraceable transactions to tax authorities tackle VAT evasion at the �nal business-

to-consumer stage. This paper focuses on a personal income tax credit for speci�c services.

From a theoretical perspective, such a credit should obstruct evasion incentives at the last

VAT stage by generating a third-party information trail. Our �ndings show that the intro-

49The claimed income tax credits for household services in the years 2003-2011 are 159 million euro on

average. The corresponding amount for craftsman services in the years 2006-2011 is 971 million euro.

38



duction of a tax credit for hard-to-tax services in Germany has indeed reduced their informal

provision.

Based on our analysis, the policy had led to a substantial increase in reported sales and VAT

revenues, which cannot however be solely attributed to changes in tax evasion. The total

revenue e�ect of the tax credit is estimated to be 768.5 million euro and arises from both

formalization and market expansion e�ects. How the revenue gain is split between these

mechanisms depends on the presence of a price e�ect and whether it manifests upstream in

the supply chain. To separate the contribution of the shift from informal to formal provision

of services from that of market expansion, we study additionally the ratio of output to input

taxes and consumer prices.

Our results indicate that about half of the increase in reported sales can be ascribed to the

tax evasion margin � a lower-bound range is an increase of 5-8 log points, depending on the

assumptions made on price e�ects. Contrasting the predicted increase in VAT revenues with

the actual claims of income tax credits, we �nd that about two thirds of the revenue loss

in income taxes is recouped through the associated increase in VAT revenues. Lower tax

evasion alone, i.e. the shift from informal to formal sales, recovers between a quarter and

half of the cost of the tax credit.

Fostering the formal economy is an important dimension of the design of tax systems. The

proven e�ectiveness of the personal income tax credit in tackling informality and VAT evasion

points to the potential of establishing connections between di�erent taxes that improve the

system of information reporting underlying e�ective tax enforcement. A unique feature of

the tax-credit policy is that it induces formalization e�ects in one tax base through incentives

provided in another base. Importantly, unlike reduced rates, these incentives do not increase

the already high complexity of the European VAT systems. Further research is needed to

explore whether a more precise targeting of tax credits to �rms and consumers prone to VAT

evasion could limit revenue losses and generate a larger shift from informal to formal sales.
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Another aspect worth studying is if the improvement in VAT compliance a�ects the evasion

dynamics of income taxes and social security contributions through changes in undeclared

work. For an overall picture, it would therefore be necessary to look also at the interaction

with these taxes and contributions, which can be achieved by linking the VAT �les with

income tax data.
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A.1 Empirical Predictions with Partial Input Tax Rebate

The derivation of the empirical predictions in Section 2 of the paper made use of the plausible

but nevertheless restrictive assumption that all input taxes are refunded even if inputs are

partly used for informal provision. This section shows how predictions change if only a

fraction φ of the input taxes associated with informal sales provision is deducted (0 < φ ≤ 1).

In this case, the ratio of output to input taxes is:

R ≡ τP (X − I)

τQαX (X − I + φI)
=

P

QαX

(
X − I

X − I + φI

)
.

The semi-elasticity of this ratio with respect to σ ( 1
R

∂R
∂σ
) is:

βR =
1

X − I

(
∂X

∂σ
− ∂I

∂σ

)
− 1

X − I + φI

(
∂X

∂σ
− (1− φ)

∂I

∂σ

)
+ (βP − βQ) . (A.9)

Using equation (1) to replace ∂X
∂σ

in equation (A.9) allows us to infer the e�ect of the subsidy

on informal sales from the semi-elasticities βS, βR, βP and βQ. Formally,

1

X − I

∂I

∂σ
= −

(
1

φ
+

I

X − I

)
(βR − βP + βQ) +

(
I

X − I

)
(βS − βP ) . (A.10)

If all input taxes are reclaimed such that φ = 1, this expression is equivalent to (3). However,

if βR − βP + βQ > 0, the decline of informal sales becomes stronger as φ declines.
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Table A-2: Variables in the VAT Panel

Variable Description

Total sales Total sales of goods and services

Taxable sales Taxable sales of goods and services
Taxable sales at 19% Taxable sales of goods and services at standard rate
Taxable sales at 7% Taxable sales of goods and services at reduced rate

Tax-free sales Tax-free sales of goods and services
Tax-free sales zero Zero-rated goods and services with credit for VAT on inputs

Intra-community Zero-rated intra-community sales of goods and services (within EU)
Other Zero-rated other sales of goods and services

Tax-free sales exempt Tax-free sales of goods and services without credit for VAT on inputs
(exempt goods and services)

Output tax Output tax charged on the selling price of taxable goods or services

Output tax sales Output tax on goods and services
Output tax intra-community Output tax on intra-community sales of goods and services (within

EU)

Input tax Deductible VAT on inputs

Input tax sales Deductible input VAT on the sales of goods and services
Input tax invoice From invoices of other �rms
Import vat From customs, VAT levied at the border from extra-community sales

of goods and services

Input tax intra-community Deductible input VAT on inta-community sales of goods and services
(within EU)

Notes: The table provides an exhaustive list and descriptions of the tax variables present in the German yearly
�rm-level VAT Panel. In addition, the data contains information on the federal state (Baden-W�urttemberg,
Bavaria, Berlin, Brandenburg, Bremen, Hamburg, Hesse, Lower Saxony, Mecklenburg-Vorpommern, North
Rhine-Westphalia, Rhineland-Palatinate, Saarland, Saxony, Saxony-Anhalt, Schleswig-Holstein, Thuringia)
in which a �rm is located, the legal business structure (partnerships, cooperations, commercial and industrial
cooperatives, and other legal forms), and a �ve-digit industry classi�cation (WZ1990, WZ2003, WZ2008).
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Table A-3: Descriptive Statistics: Full Sample

Mean (euros) Median S.D. N

Total sales 1,572,861 90,163,906 105,362 33,699,769
Taxable sales 1,224,193 59,116,323 99,061 33,538,967

Taxable sales at 19% 1,081,411 55,606,565 82,674 32,998,977
Taxable sales at 7% 656,901 26,646,312 29,052 7,964,466

Tax-free sales 2,059,688 112,066,495 16,663 5,558,799
Tax-free sales zero 2,530,288 122,584,133 19,414 3,802,002

Intra-community 2,216,669 78,775,259 27,528 2,323,848
Other 1,627,911 77,818,803 13,063 2,745,395

Tax-free sales exempt 821,921 46,301,389 9,245 2,225,194

Output tax 228,336 13,299,646 15,936 33,563,725
Output tax sales 206,854 12,124,985 15,779 33,554,068
Output tax intra-community 157,688 5,591,465 1,333 4,418,971

Input tax 198,649 13,280,692 8,520 31,878,767
Input tax sales 165,760 9,866,756 8,253 31,851,909

Input tax invoice 152,758 8,749,510 8,206 31,806,032
Import vat 285,952 8,725,397 2,502 1,471,664

Input tax intra-community 162,461 5,672,551 1,290 4,268,622

Notes: The table shows descriptive statistics of the raw data for the period 2001-2011, covering a total of
6,271,517 observations. All variables are described in Table A-2. N denotes the number of �rm-by-year
observations.
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Table A-4: Descriptive Statistics: Treated Sectors Before and After Sample Restrictions

Mean (e) Median S.D. N N Firms

Craftsman Services

A. No restrictions
Taxable sales 389,712 141,829 3,112,459 2,255,130 358,151
Output tax 70,539 24,696 599,507 2,258,882
Input tax 40,199 13,364 343,925 2,253,185

B. Institutional restrictions
Taxable sales 270,807 131,128 554,350 1,438,344 237,912
Output tax 48,381 22,831 108,479 1,439,805
Input tax 26,430 12,199 59,348 1,435,947

C. Post-treatment �rm entry and institutional restrictions
Taxable sales 281,487 143,314 543,828 1,185,626 137,071
Output tax 50,233 24,921 105,755 1,186,944
Input tax 27,291 13,264 57,346 1,181,767

Household-related services

A. No restrictions
Taxable sales 453,626 105,077 2,761,510 335,315 60,407
Output tax 78,804 17,590 491,127 335,333
Input tax 28,951 7,080 159,252 330,571

B. Institutional restrictions
Taxable sales 277,716 90,212 849,020 167,217 32,228
Output tax 49,027 15,732 153,871 167,217
Input tax 15,915 5,496 47,670 164,497

C. Post-treatment �rm entry and institutional restrictions
Taxable sales 335,997 110,552 948,519 106,231 12,149
Output tax 58,633 18,973 169,228 106,058
Input tax 18,087 6,410 50,651 104,450

Notes: The table shows summary statistics per �rm per year averaged across time and �rms separately for
craftsman services in the �rst part of the table and household-related services in the second part. Sub-panels
A provide summary statistics for the raw samples of eligible industries. Sub-panels B show the resulting
changes in the samples after the imposition of several institutional restrictions, namely only two types of
legal forms are considered (partnerships or corporations); exporters, �rms belonging to a VAT group and
�rms with any zero- or reduced-rated sales are excluded; �rst and last years of each �rm (except 2001 and
2011) are dropped. Sub-panels C impose the additional restriction of removing �rms entering the panel
post-treatment. Sub-panels C therefore summarize the treatment group in the estimation sample. The
sectoral shares in % in the restricted treated craftsman sample are 45221(6.75), 45223(4.66), 45253(0.42),
45254(1.37), 45310(13.66), 45320(3.86), 45330(22.93), 45410(4.35), 45441(17.17), 45420(10.57), 45431(0.71),
45432(6.82), 45433(0.65), 45434(3.26), 45435(0.08), 45436(2.54), 74704(0.021). The sectoral shares in % in
the restricted treated household services sample are 01412(59.96), 70320(3.65), and 74701(36.39). Tables
A-6 and A-7 show the corresponding industry descriptions. N denotes the number of �rm-year observations.
N Firms are a total number of �rms.
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Table A-5: Descriptive Statistics: Control Sectors Before and After Sample Restrictions

Mean (e) Median S.D. N N Firms

A. No restrictions
Taxable sales 314,350 90,646 4,079,443 4,120,273 801,505
Output tax 48,151 13,640 550,450 4,121,442
Input tax 29,060 7,254 385,199 4,070,166

B. Institutional restrictions
Taxable sales 175,363 72,760 875,913 947,088 201,759
Output tax 32,652 12,562 182,352 973,481
Input tax 15,446 4,749 97,301 951,802

C. Post-treatment �rm entry and institutional restrictions
Taxable sales 162,444 74,806 761,890 748,768 91,674
Output tax 29,224 12,873 145,748 748,890
Input tax 13,816 4,635 82, 545 732,375

Notes: The table shows summary statistics per �rm per year averaged across time and �rms for industries
in the control group. Panel A provides summary statistics of the raw sample. Panel B imposes the same
institutional restrictions outlined in Table A-4. Panel C shows the resulting changes in the sample once �rms
entering the panel post-treatment are not taken into account in addition to the institutional restrictions.
Panel C therefore summarizes the control group in the estimation sample. The sectoral shares in % in
Panel C are 93025(49.22), 50205(12.71), 55301(6.49), 55401(6.99), 45112(2.55), 50203(2.22), 45442(2.19),
45111(1.36), 50204(1.01), 55101(1.03), 55103(1.66), 70113(1.15). The remaining 11.42% belong to the other
industries in the group outlined in Table A-8. N denotes the number of �rm-year observations. N Firms are
a total number of �rms.
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Table A-9: Claimed Tax Credits, 2003-2013

Number of taxpayers (in '000) Claimed tax credits (in m. e)

Year Marginal Household-related Craftsman Marginal Household-related Craftsman
employment services∗ services employment services∗ services

2003 28.97 138.26 − 4.85 29.16 −
2004 68.57 235.13 − 13.69 46.41 −
2005 90.90 422.11 − 18.39 74.65 −
2006 123.41 966.55 3,260.26 22.09 94.74 542.06
2007 144.93 1,462.31 4,808.13 25.30 123.37 663.73
2008 166.28 1,849.73 5,936.49 28.59 151.32 797.01
2009 201.26 2,083.10 7,065.18 54.71 272.99 1,178.36
2010 219.37 2,329.22 7,715.01 60.45 302.51 1,248.46
2011 234.01 2,577.42 8,379.63 65.42 336.81 1,394.42
2012 245.24 2,801.90 8,969.22 69.24 368.28 1,483.83
2013 258.07 3,005.99 9,275.13 72.06 396.76 1,527.93

Notes: The table shows the number of taxpayers claiming tax credits by type of service under �35a
EStG as well as the actual volume of tax credits from 2003 until 2013.
∗Household-related services include services provided as part of a social insurance-based employment
relationship between the service provider and the household. Data source: German Federal Statistical
O�ce, own calculations.
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Table A-10: Response of Declared Sales and Ratio: Statistical Inference

Household-related and Craftsman services
craftsman services

ln Sales ln Ratio ln Sales ln Ratio
(1) (2) (3) (4)

Treat 0.125 0.087 0.117 0.098
n(5) ∪ i (0.055)∗∗ (0.051)∗ (0.055)∗∗ (0.049)∗∗

n(5) (0.059)∗∗ (0.054) (0.059)∗∗ (0.052)∗

n(4) (0.056)∗∗ (0.057) (0.057)∗∗ (0.053)∗

n(4) ∪ i (0.053)∗∗ (0.054) (0.053)∗∗ (0.050)∗

N 2,001,522 1,974,874 1,927,176 1,902,822
� �rms 238,081 235,658 221,540 219,638

Notes: The table replicates the �rst part of Table 3
and for convenience repeats the standard errors for the
baseline level of two-way clustering by �ve-digit industry
code (n(5)) and �rm (i) reported under the estimate,
and additionally reports standard errors clustered in three
di�erent ways: only at n(5)-level, at a four-digit industry
code n(4), and two-way by n(4) and �rm-level. ∗ p < 0.10,
∗∗ p < 0.05, ∗∗∗ p < 0.01.

Table A-11: Response Heterogeneity by Legal Form and Firm Size:
Unrestricted Firm Entry

All Except
Small Partnerships Small Partnerships Corporations Medium to Large Firms

ln Sales ln Ratio ln Sales ln Ratio ln Sales ln Ratio ln Sales ln Ratio
(1) (2) (3) (4) (5) (6) (7) (8)

Treat 0.084 0.110 0.144∗∗ 0.090∗∗ 0.159∗∗∗ 0.100∗∗∗ 0.145∗∗ 0.090∗∗

(0.057) (0.066) (0.057) (0.036) (0.052) (0.028) (0.058) (0.036)

N 1,321,178 1,293,195 969,974 968,496 317,224 316,353 896,539 896,009
� �rms 231,790 227,975 150,768 150,508 46,421 46,300 141,597 141,486

Notes: The dependent variable is either the log of taxable sales (logSales), or the ratio of output to input
taxes, (logRatio). The table reports results for di�erent sub-samples of treated �rms in 2006: columns (1)
and (2) refer to small partnerships; columns (3) and (4) to all �rms except small partnerships; columns
(5) and (6) to corporations; and columns (7) and (8) to medium-to-large �rms. All speci�cations include
�rm-, year-, state-year, industry-year, and legal-form-year �xed e�ects, which are not reported. Standard
errors, shown in parentheses, are clustered at a 5-digit industry level. N are �rm-by-year number of
observations.∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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