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A Einleitung

Sowohl das deutsche Steuerrecht als auch das Steuerrecht anderer europiischer Staaten ist viel-
fach Gegenstand von Reformen. Steuersysteme sollten einerseits aus 6konomischer Sicht effizient
ausgestaltet sein, das heiflit mit moglichst geringen Wohlfahrtsverlusten und Entscheidungsver-
zerrungen einhergehen. Auf der anderen Seite sind Steuerreformen in der Regel nur dann méglich,
wenn sie haushaltspolitisch vertretbar sind. Das bedeutet, dass sich gegebenenfalls entstehende
Aufkommensminderungen entweder in einem fiir angemessen erachteten Rahmen bewegen oder
durch Gegenmafinahmen kompensiert werden kénnen. Die Quantifizierung der Aufkommenswir-
kungen von potenziellen Steuerreformen ist daher fiir die Finanzverwaltungen von erheblicher
Bedeutung.

Neben der aggregierten Aufkommenswirkung sind fiir die Durchsetzung und die Akzeptanz von
Steuerreformen Informationen beziiglich der moéglichen Folgen auf der Ebene einzelner Unter-
nehmen bedeutsam. Diese sind insbesondere dann relevant, wenn durch eine Reform bestimmte
Unternehmen oder Branchen gezielt geférdert oder nicht zusétzlich belastet werden sollen. So
kann es zum Beispiel entscheidend sein, ob primér grofie oder kleine und mittelstdndische Un-
ternehmen von einer Reform betroffen sind und auf welche Branchen sich eine Reform auswirkt.
Daneben ist es von Interesse, ob eine Reform unterschiedliche Auswirkungen auf Einzelunter-
nehmen und Konzerne hat. Auf Konzernebene ist dariiber hinaus zwischen nationalen und inter-
nationalen Konzernen sowie im Rahmen der internationalen Konzerne zwischen Inbound- und
Outbound-Konzernen zu differenzieren.

Sowohl auf nationaler als auch auf européischer Ebene werden gegenwirtig verschiedene Vor-
schldge zur Reform der Unternehmens- und Konzernbesteuerung diskutiert. So wurden im Ko-
alitionsvertrag zwischen CDU, CSU und FDP fiir die 17. Legislaturperiode (CDU et al., 2009)
die Einfithrung eines ,,modernen“ Gruppenbesteuerungssystems und die Evaluation verschiede-
ner Moglichkeiten zur Reform der intertemporalen Verlustverrechnung als Ziele definiert. Es ist
davon auszugehen, dass diese Ziele auch zukiinftig weiter verfolgt werden, da zwar bereits einige
Reformvorhaben in diesem Zusammenhang realisiert wurden, wesentliche Kritikpunkte aber wei-
terhin bestehen.! Dariiber hinaus wird in der Europiischen Union gegenwirtig die Einfithrung

einer Gemeinsamen Konsolidierten Korperschaftsteuerbemessungsgrundlage gepriift (zum Richt-

'S0 wurde zum Beispiel durch das Gesetz zur Anderung und Vereinfachung der Unternehmensbesteuerung und des
steuerlichen Reisekostenrechts vom 20. Februar 2013 der doppelte Inlandsbezug im Rahmen der ertragsteuerlichen
Organschaft gelockert und der Verlustriicktrag von €511.000 auf € 1.000.000 angehoben. Grundlegende Kritik-
punkte in Bezug auf den Ergebnisabfiihrungsvertrag als Voraussetzung fiir die ertragsteuerliche Organschaft oder
die Mindestbesteuerung im Rahmen der intertemporalen Verlustverrechnung haben hingegen weiterhin Bestand.
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linienvorschlag siehe Européische Kommission, COM(2011) 121 /4). Dieser Reformvorschlag sieht
vor, den Gesamterfolg der einem Konzern zugehorigen Unternehmen zu bestimmen, diesen an-
hand einer definierten Formel auf die einzelnen Konzerngesellschaften zu verteilen und anschlie-
Bend in den Ansissigkeitsstaaten der Konzerngesellschaften der Besteuerung zu unterwerfen. In
diesem Zusammenhang ist auch eine Vereinheitlichung der Gewinnermittlungsvorschriften fiir
Konzernunternehmen in der Européischen Union vorgesehen.

Vor diesem Hintergrund werden im Rahmen der ersten drei Beitrdge dieser Arbeit die Auf-
kommenswirkungen zweier verschiedener Reformszenarien untersucht. Mogliche Verhaltensreak-
tionen von Unternehmen infolge einer Anderung der steuerlichen Vorschriften werden dabei im
ersten Beitrag zwar beriicksichtigt, finden dort jedoch lediglich in Form einer Szenarioanalyse
Eingang. Der vierte Beitrag ist der empirischen Ermittlung unternehmerischer Verhaltensre-
aktionen gewidmet. Den Aufbau der Arbeit sowie den Zusammenhang der einzelnen Beitrige
zeigt Abbildung A.1. Die durchgehenden Pfeile deuten darauf hin, dass die ersten drei Beitrige
unmittelbar aufeinander aufbauen, wihrend der gestrichelte Pfeil eine fiir die Zukunft geplan-
te Verkniipfung der Ergebnisse des vierten Beitrags mit dem Mikrosimulationsmodell ASSERT
darstellt. Die einzelnen Teile der Arbeit werden im Folgenden erldutert.

Im Hinblick auf das im ehemaligen Koalitionsvertrag definierte Ziel einer Evaluation ver-
schiedener Modelle zur intertemporalen Verlustverrechnung wird im Rahmen des ersten Bei-
trags (,,Reforming inter-period loss-offset provisions: possible consequences for tax bill and tax
budget®) ein prototypisches Mikrosimulationsmodell entwickelt, mit dessen Hilfe die Aufkom-
menswirkungen einer Reform der Verlustverrechnungsvorschriften in Deutschland abgebildet
werden. Daneben wird analysiert, wie sich die ermittelten Aufkommenswirkungen auf verschie-
dene Branchen verteilen und welche Unternehmen in Abhéngigkeit von der Unternehmensgrofie
von den Reformoptionen betroffen wéren. Mit Hilfe einer Szenarioanalyse wird dariiber hin-
aus gepriift, wie sich Verhaltensreaktionen von Unternehmen als Konsequenz der Reformoption
auf das Steueraufkommen auswirken konnten. Um eine moglichst genaue Abbildung der Auf-
kommenswirkungen zu gewiéhrleisten, wird im Rahmen dieser Forschungsfrage auf Mikrodaten
zuriickgegriffen, die mit Hilfe einer dynamischen Mikrosimulation verarbeitet werden. Zu diesem
Zweck werden zunéchst handelsrechtliche Unternehmensergebnisse in die Zukunft fortgeschrie-
ben. Das fortgeschriebene handelsrechtliche Ergebnis wird darauf aufbauend in das steuerliche
Ergebnis tiberfithrt, aus dem die entsprechenden Steuerzahlungen abgeleitet werden. Die Steu-
erzahlungen werden dabei sowohl fiir das derzeit geltende Recht als auch fiir die entsprechenden

Reformszenarien berechnet.
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Abbildung A.1: Aufbau der vorliegenden Arbeit

A: Einleitung

Entwicklung eines prototypischen Mikrosimulationsmodells als Vorstufe
des Mikrosimulationsmodells ASSERT

Beitrag 1 (B): Reforming inter-period loss-offset provisions: possible
consequences for tax bill and tax budget

A 4

- > Entwicklung des Mikrosimulationsmodells ASSERT

Beitrag 2 (C): ASSERT - Assessing the effects of reforms in taxation - a
micro-simulation approach

\ 4

Beitrag 3 (D): Aufkommenswirkungen einer Abschaffung des Ergebnisab-
fuehrungsvertrags bei der ertragsteuerlichen Organschaft

Okonometrische Untersuchungen

Beitrag 4 (E): The effects of tax depreciation on the level of investment
- an empirical analysis

F: Zusammenfassendes Fazit

Quelle: Eigene Darstellung.

Im Gegensatz zu bereits bestehenden Mikrosimulationsmodellen auf Unternehmensebene, die
iiberwiegend auf realisierten Daten aufsetzen (siche zum Beispiel die Modelle in Oropallo & Pa-
risi, 2005, Bontempi et al., 2005 oder Reister et al., 2008), hat das im ersten Beitrag entwickelte
Simulationsmodell insbesondere den Vorteil, dass eine Fortschreibung der Mikrodaten in die
Zukunft vorgenommen wird. Zwar bieten vergangenheitsbezogene Modelle den Vorzug, dass sie
bereits realisierte Daten verarbeiten kénnen und so ein eventuell durch die Fortschreibung entste-
hender Messfehler vermieden werden kann. Auf der anderen Seite liegt vergangenheitsbezogenen
Modellen die Annahme zugrunde, dass die Effekte einer in der Zukunft liegenden Steuerreform
denjenigen Effekten entsprechen, die entstanden wéren, wenn die Reform in der Vergangenheit
durchgefiihrt worden wéire. Diese Annahme ist umso restriktiver, je grofier der zeitliche Ab-

stand zwischen den verwendeten Daten und dem (potenziellen) Inkrafttreten der Reform ist.
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Ein weiterer Vorteil der Fortschreibung vergangenheitsbezogener Daten in die Zukunft ist die
daraus resultierende Erleichterung einer Implementierung moéglicher Verhaltensreaktionen, da es
in diesem Fall nicht notwendig ist, bereits realisierte Daten zu verindern.

Das prototypische Mikrosimulationsmodell weist an einigen Stellen Erweiterungspotenzial auf.
So bezieht sich das Modell lediglich auf Deutschland, was zur Folge hat, dass es weder moglich
ist, Steuerreformen auf européischer Ebene zu simulieren noch mogliche Effekte deutscher (oder
allgemein nationaler) Steuerreformen auf das Steueraufkommen anderer Linder einzubeziehen.
Dariiber hinaus ist insbesondere die Abbildung von Konzernstrukturen (und somit von Grup-
penbesteuerungssystemen) im Rahmen dieses Simulationsmodells nicht vorgesehen. Aufbauend
auf dem bestehenden prototypischen Ansatz, dessen Entwicklung der Bearbeitung der ersten
Forschungsfrage diente, wurde daher das Mikrosimulationsmodell ASSERT entwickelt, das in
Beitrag 2 ( ,LASSERT - Assessing the effects of reforms in taxation - a micro-simulation ap-
proach®) vorgestellt wird. Das Mikrosimulationsmodell wurde im Zusammenhang mit dem For-
schungsprojekt ,,Besteuerung von Konzernen in Europa“ erarbeitet, das von der Deutschen
Forschungsgemeinschaft geférdert wurde. Wéahrend im Rahmen des prototypischen Ansatzes
lediglich Deutschland betrachtet und primér ein Fortschreibungsalgorithmus fiir das handels-
rechtliche Ergebnis erarbeitet und getestet wurde, ist das Mikrosimulationsmodell ASSERT
wesentlich detaillierter ausgestaltet, bezieht weitere européische Lander mit ein und ermoglicht
die Beriicksichtigung von Konzernstrukturen. Es ist in der Lage, die Unternehmensentwicklung
auf Basis der historischen, handelsrechtlichen Jahresabschliisse progressiv fortzuschreiben und
daraus die steuerliche Bemessungsgrundlage abzuleiten. Im Vergleich zu dem prototypischen
Simulationsmodell im ersten Beitrag ist der Fortschreibungsalgorithmus im Mikrosimulations-
modell ASSERT wesentlich differenzierter ausgestaltet, sodass nicht nur das handelsrechtliche
Ergebnis sondern die gesamte Bilanz fortgeschrieben wird. Da das Modell Unternehmen aus ver-
schiedenen Léndern der Européischen Union umfasst, konnen zum einen die Auswirkungen von
Steuerreformen in Deutschland und in der Européischen Union simuliert werden; zum anderen ist
die Abbildung von Konzernstrukturen moéglich, sodass auch Reformen der Gruppenbesteuerung
oder der deutschen Organschaft abgebildet werden kénnen.

Das Mikrosimulationsmodell ASSERT ist bereits zwei Mal zur Ermittlung von Aufkom-
menswirkungen zum Einsatz gebracht worden. Das im ehemaligen Koalitionsvertrag definierte
Ziel der Einfithrung eines ,,modernen“ Gruppenbesteuerungssystems war dabei der Ausgangs-
punkt der ersten Untersuchung, die im Rahmen eines vom Institut fiir Finanzen und Steuern

geforderten Drittmittelprojektes durchgefiihrt wurde. So wird im Rahmen des dritten Beitrags



A Einleitung 5

( ,2Aufkommenswirkungen einer Abschaffung des Ergebnisabfiihrungsvertrags bei der ertragsteuer-
lichen Organschaft®) untersucht, wie sich eine Reform der deutschen Organschaftsbesteuerung
auf das deutsche Steueraufkommen und die betroffenen Unternehmen auswirken wiirde. Da-
bei werden insbesondere die Auswirkungen einer Abschaffung des Ergebnisabfithrungsvertrags
und einer Anhebung der Mindestbeteiligungsquote auf das Steueraufkommen analysiert, so-
wie Branchen-, Groflen- und Konzernstruktureffekte ermittelt. Dariiber hinaus wurde das Mi-
krosimulationsmodell ASSERT im Rahmen des Projektes ,,Gemeinsame Korperschaftsteuerbe-
messungsgrundlage (GKB) bzw. Gemeinsame Unternehmensteuerbemessungsgrundlage (GUB):
Volkswirtschaftliche Folgenabschétzung® des Bundesministeriums der Finanzen eingesetzt, das
jedoch nicht Gegenstand dieser Arbeit ist.

Steuerreformen im Allgemeinen sowie die untersuchten Reformoptionen im Speziellen wirken
sich in der Regel nicht nur auf das Steueraufkommen der beteiligten Staaten, sondern auch auf
das (Investitions-)Verhalten der von den Reformen betroffenen Unternehmen aus. Die Untersu-
chung des Einflusses von Steuern und Steuerreformen auf die Entscheidungen von nationalen
und internationalen Unternehmen stellt in der betriebswirtschaftlichen Steuerlehre eine haufig
untersuchte Fragestellung dar (fiir einen Uberblick siehe zum Beispiel Hines, 1999, Shackel-
ford & Shevlin, 2001, Devereux & Malffini, 2006, Hanlon & Heitzman, 2010 und Heckemeyer &
Overesch, 2012). Von besonderem Interesse sind hierbei die Auswirkungen von Steuern auf das
Investitionsverhalten von Unternehmen, da sich Investitionen sowohl direkt auf Wachstum und
Beschiiftigung auswirken als auch indirekt, wie zum Beispiel durch Innovationen oder externe
(Lern-)Effekte. So ist es moglich, dass Unternehmen durch Innovationen in die Lage versetzt wer-
den effizienter zu arbeiten und sie aus den (erfolgreichen oder nicht erfolgreichen) Investitionen
anderer Unternehmen lernen.

Gegenstand des vierten Beitrags (, The effects of tax depreciation on the level of invest-
ment - an empirical analysis®) ist vor diesem Hintergrund die Investitionswirkung von Re-
gelungen zur steuerlichen Abschreibung. Dabei wird empirisch untersucht, inwieweit umfas-
sende Abschreibungsvorschriften tatséichlich positive Auswirkungen auf das Investitionsverhal-
ten von Unternehmen haben. Es wird auflerdem analysiert, ob diese Investitionswirkungen
in Abh#ngigkeit von der Unternehmensgrofle variieren und sich Unterschiede fiir Unterneh-
men ergeben, die im Besitz steuerlicher Verlustvortrige sind. Diese Fragestellung ist insbe-
sondere vor dem Hintergrund der Uberlegungen beziiglich einer Gemeinsamen Konsolidierten
Korperschaftsteuerbemessungsgrundlage relevant, da im Zusammenhang mit der Bestimmung

einheitlicher Gewinnermittlungsvorschriften auch einheitliche Abschreibungsvorschriften festge-
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legt werden miissen. Die Analyse bezieht sich auf Unternehmen aus sieben Léndern der Eu-
ropéischen Union und erfolgt mit Hilfe 6konometrischer Methoden. Da der Datensatz handels-
rechtliche Jahresabschliisse européischer Unternehmen und somit die Entwicklung der Unterneh-
men im Zeitablauf enthélt, konnen sowohl Cross-Section- als auch Panel-Analysen durchgefiihrt
werden.

Die Investitionswirkungen von Abschreibungsvorschriften sind jedoch nicht nur vor dem Hin-
tergrund der moglichen Einfiihrung einer Gemeinsamen Konsolidierten Korperschaftsteuerbe-
messungsgrundlage von Bedeutung. Vielmehr wére es wiinschenswert, das entwickelte Mikrosi-
mulationsmodell ASSERT um sogenannte Zweitrundeneffekte, das heifit die (Verhaltens-)Reak-
tionen von Unternehmen auf Steuerreformen, zu erweitern. So ist es zum Beispiel moglich, dass
aus Unternehmenssicht verbesserte Abschreibungsregelungen zwar zunédchst zu einem Riickgang
des Steueraufkommens fiithren, dieser Riickgang aber in den Folgejahren durch steigendes Inves-
titionsvolumen kompensiert wird. Fiir eine ganzheitliche Analyse der Aufkommenseffekte von
Steuerreformen ist die Beriicksichtigung unternehmerischer Verhaltensreaktionen daher unerlédss-
lich. Um dies zu gewihrleisten, ist es zunéchst notwendig, die zu implementierenden Verhaltens-
reaktionen empirisch zu ermitteln. Ein erster Beitrag dazu wird mit der vierten Untersuchung

dieser Arbeit geleistet.
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1 Introduction

According to the coalition agreement of the German government for the 17th legislative pe-
riod mid-term tax policy is aimed at modernizing company taxation and designing it (revenue
neutrally) in a way as to enhance international competitiveness of German businesses. Irrespec-
tive of legal form, organizational form, and the source of finance, company decisions should be
guided first and foremost by economic aspects, but not by tax considerations. Besides introduc-
ing a “modern” group taxation system and reforming cross-border taxation of company revenue,
the coalition planned also to examine whether new provisions governing inter-period loss-offset
would be useful (CDU et al., 2009).

Over recent years, the German tax rules for offsetting losses have been subject of intensive
discussion and a number of reforms. Recent examples are the parliamentary inquiry of some
members of the German parliament from February 2nd, 2011 (see BT-Drucks. 17/4279), and
relevant articles in German daily newspapers (e. g., Financial Times Deutschland, December 29,
2010 or Handelsblatt, April 6, 2011). Since 2004 losses can, for lack of positive income in the
previous year or because no application of loss carry-back was made, be carried forward for
an unlimited period, whereas offsetting losses against future income is limited in amount. In
particular, loss carry-forwards may only be deducted without limitation up to a basic amount
of €1 million. In excess of this sum, deductibility is possible at a maximum of 60 percent
(“minimum taxation”). Loss carry-forwards not yet compensated as a result of this regulation
can be offset against income arising in subsequent assessment periods, but are subject to the
same restrictions.

For the taxpayer this limitation to usage of loss carry-forward leads to a situation in which
the fiscal authority does not participate in losses to the same extent as in profits.! Where the
possibilities of loss-offset are restricted, an investor is not indifferent when weighing up a choice
between two investment alternatives which, having the same net present value, differ in terms of
the probability of interim losses arising. If such restrictions are not compensated, for example by
granting interest on the losses carried forward, risky investments are disadvantaged by taxation
as compared to risk-free investments. The danger thus arises that investments making sense for

business and economic reasons are held back or even prevented (Schneider, 2002). A further

Whether or not this must be seen as a violation of the constitutionally laid down ability-to-pay principle is
evaluated variously in the literature. A survey can be found in German Federal Tax Court, Resolution dated
26.8.2010 I B 49/10; according to this resolution, however, it is more than doubtful that minimum taxation is in
line with constitutional requirements if the offset of losses is finally impossible for legal reasons. See also Altfelder,
2000, Herzig & Wagner, 2004, Lang & Englisch, 2005, or Hackmann, 2006, in this respect.
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consequence is that in times of crisis the risk of illiquidity and susceptibility to insolvency is
increased (Grotherr, 1998). Enterprises may therefore see themselves as being forced to diversify
their operations or merge with companies in other sectors.

Against this background, calls for an end to minimum taxation in a budget-acceptable manner
come as no surprise (Liidicke et al., 2010; Dorenkamp, 2010). Abandoning minimum taxation,
however, would not be without risk to the fiscal authority. On this note, the tax authorities and
political decision makers draw attention to the large sums being carried forward, which may
absorb the corporate and trade tax revenue for years to come should this loss carry-forward-
potential be set off against revenue generated by these taxes. According to corporate and trade
tax statistics, losses carried forward amounted to more than € 1,000 billion (€473 billion corpo-
rate income tax and € 569 billion trade tax losses) in 2004 (Destatis, 2009a; Destatis, 2009b), and,
when projected to 2010, may even give rise to a sum in the order of € 1,400 billion (Dorenkamp,
2010). But, if one takes account of the fact that these statistics include the public sector as well
as permanently loss-making companies and that usage of these losses carried forward is in each
year restricted to the amount of profits, it is unclear to what extent losses calculated on the
basis of statistics would actually become effective (Grotherr, 1998).

In contrast to legal and theoretical analyses, consequences of loss-offset provisions with regard
to tax bill and tax budget were addressed in the literature on only few occasions. Miiller, 2006,
uses official corporate income tax statistics from 1989 to 2001 to illustrate and analyze the
size and structure of tax losses, the distribution of these losses among taxpayers as well as
revenue consequences. His analysis is based on historical and (mainly) aggregated tax data.
Dwenger, 2008, uses the micro-simulation model BizTax (for a detailed description of the model
see Bach et al., 2008) to evaluate fiscal and distributional effects of loss-offset restrictions. She
uses comprehensive tax data sets on German corporations for the years 1998 and 2001 and
analyzes the revenue effects of (1) the restriction of loss carry-back to €1 million or € 511,500,
respectively, and (2) the introduction of minimum taxation. Dorenkamp, 2010, is, to the best of
our knowledge, the only study estimating future revenue effects of changes regarding loss-offset
provisions. He uses historical corporate and trade tax data for the year 2004 that show also
the extent to which losses carried forward were actually utilized. Taking these statistics as the
point of departure, his expected revenue reduction resulting from abolition of minimum taxation
amounts to less than 5 percent of total corporate income and trade tax revenue. However, these
estimates are based on historical, aggregated data and therefore do not allow for a precise

estimation of revenue effects. Above all, Dorenkamp does not consider possible responses by
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enterprises. Hence, none of the above mentioned studies analyzes the impact of different loss-
offset provisions on tax revenue in both a forward-looking manner and at the level of micro units
(i.e., at the level of individual corporations).

In order to provide relevant support to policy-makers this paper therefore aims at developing
an approach which allows us to determine the impact of reforming the provisions of inter-period
loss-offset using company micro data and information on behavioral responses. Deliberations
with respect to the methodological fit into the tax system, questions of manageability, or an as-
sessment of the various alternatives from a constitutional perspective are outside the goal of this
study. Against this background the present paper is structured as follows. A short discussion of
the alternatives discussed in terms of reforming minimum taxation from a tax policy perspective
is given in Section 2, while Section 3 serves to present the developed micro simulation approach.

The results are presented and discussed in Section 4 whereas Section 5 offers conclusions.

2 Possible reform scenarios

In principle, terminating minimum taxation could be achieved in various ways. A first alternative,
which may be regarded preferable from a systematic perspective, would be to abandon minimum
taxation without substituting it with any other form of limitation. In light of the budgetary
consequences it is, however, also conceivable to introduce, instead, a limitation of loss carry-
forward in time (Miiller-Gatermann, 2010; Mohlenbrock, 2010; Rédder, 2010; Kirchhof et al.,
2001), as it is the case in a number of EU member states (Endres et al., 2007). In this context,
it is common practice to limit loss carry-forward to a period of five to fifteen years. If it is
taken into account that losses of a company may not only rest on operational causes, but can
also be attributable to the fact that the taxpayer seeks to take advantage of particular tax
incentives or other benefits, a further consideration is to limit abolition of minimum taxation to
operating losses (German Federal Tax Court dated 9.5.2001 XI B 151/00, Federal Tax Gazette
IT 2001, 554). Moreover, there is discussion of the possibility of limiting minimum taxation
to negative income accrued until 2010, while lifting limitation with respect to “new” losses
(“phasing out”) (Liidicke et al., 2010). A final proposal considers reducing, over the course of
a transitional period, the current percentage of 40 percent of profits being subject to minimum
taxation (Dorenkamp, 2010).

In consideration of the data required if one intends to evaluate these reform proposals, it

becomes clear that relevant information is not available for all of them in sufficient detail. The
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analysis in the following therefore focuses on three different reform scenarios. Firstly, the effects
of a cancellation of minimum taxation are considered. Such abolition of minimum taxation would
lead to the result that offsetting losses against income earned in future assessment periods would
no longer be limited in amount and would guarantee that the companies concerned are subject
to tax on income only insofar as future income exceeds the total losses that have accrued to
the company in the past. The second reform scenario under consideration is the limitation of
the overall loss carry-forward period available to seven years. It will be assumed that limiting
such deductibility is applied in a straightforward manner, i.e., limitation holds for both past
and future profits, such that the carry-forward of losses that accrued seven years ago is no
longer possible. Thirdly, further scrutiny is given to the possible abolition of loss carry-back
(currently, in Germany an amount of € 511,500 out of the loss for the year can be carried back
to the previous year). In addition a scenario where all three reform alternatives are implemented

simultaneously is analyzed.

3 The Model

3.1 General approach

The present paper aims at estimating the effects of different inter-period loss-offset provisions
on both tax bill and tax budget. In order to meet this objective, we employ a forward-looking
approach that uses forecasting methods to derive a fair presentation of future company perfor-
mance. Our calculations are based on company-specific micro-data for the years 1994 to 2007
which are translated into forecasts of future company development for a period of six years
(2007 to 2012). That is, where data is available for 2007, this year forms the basis of our forecast
starting with 2008. If data is not available for 2007, as is the case for a large number of compa-
nies in the AMADEUS update underlying this study, the year 2006 is taken as a basis, with the
consequence that the figures for 2007 have to be estimated. In this context, behavioral responses
are also taken into account. To this end, we consider the elasticity of (i) the capital structure, (ii)
investments and (iii) operative risk-taking in terms of a change in loss-offset provisions by way of
a scenario analysis. In a further step, the forecasted earnings are translated into tax expenses. As
our approach is capable of determining the relevant tax expenses both under the law currently
in force and under the possible reform scenarios, we are in a position to derive the possible tax
outcomes from the perspective of both business and the fiscal authorities by reporting the rela-

tive change in aggregated tax payments over the simulation period, i.e., January 1, 2007 is the
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considered date of reform. In order to deal with possible distortions resulting from the fact that
our sample suffers from a lack of full representation, the business population as reported in the
German corporate income tax statistics 2006 (Destatis, 2010) is used for purposes of adjusting
the number of corporations per income class.

Applying a forward-looking simulation approach for the underlying question brings with it
two advantages if compared to making direct use of historic data. Firstly, given that the available
company data is limited to the years 1994 to 2007, using realized data would cause a substan-
tial time-lag between the actual reform date and the simulation period. Secondly, and more
importantly, a forward-looking simulation approach facilitates the incorporation of behavioral
responses by allowing for an adjustment of specific simulation parameters instead of requiring
a modification of realized profits and losses, the latter of which is considered by the authors as
being more complex. Moreover, employing a forward-looking approach allows us to incorporate
liquidity effects resulting from a change in the tax system.

In order to keep the time-lag between simulation period and reform date as small as possible
we refer to the last available company data (year 2007 or 2006, see above) as the starting point
for our simulation. Using this starting point should avoid severe distortions of the simulation
given that these years were not characterized by an exceptionally good or bad economic devel-
opment. In interpreting the results it has to be taken into account, however, that these financial
statements do not reflect any company responses to the 2008 company tax reform. By relying
on pre-reform data we implicitly assume that the applied forecasting process is not affected by

the reform. This assumption is unavoidable given the unavailability of post-reform data.

3.2 Data

Employing the database AMADEUS (our analysis is based on updates 125 (February 2005) and
172 (January 2009)) the following analysis is based on company micro-data. AMADEUS contains
standardized (consolidated and unconsolidated) annual accounts (for up to fourteen years), fi-
nancial ratios, activities, and ownership information for the companies included. In general,
AMADEUS covers all companies for which plausible and up-to-date information is available. The
completeness of information provided in this database therefore depends on its availability in
each case. Our analysis includes all German corporations for which a minimum of five unconsol-
idated financial statements are available in AMADEUS for the period 1994 to 2007. These need
to show at least the balance sheet total, the amount of other fixed assets, depreciation and op-

erating profit/loss for the year. Following this selection procedure our database comprises 2,236
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corporations with a total of 17,990 firm-year observations. This company panel consists to 24.82
percent of small, 19.86 percent medium-sized and 55.32 percent large corporations. Table B.1
shows descriptive statistics for the balance sheet total, return on assets and loss carry-forwards

for each size class in year 2006.

Table B.1: Descriptive statistics

Variable Number Mean Std. Dev. Min Max
Balance sheet total in 1,000 euro (2006), Source: AMADEUS
All corporations 2,202 146,652 803,428 15 33,000,000
- small 579 1,794 1,369 15 4,803
- medium-sized 413 10,667 4,338 4,925 19,232
- large 1,210 262,382 1,070,279 19,282 33,000,000
Return on assets in percent (2006), Source: AMADEUS
All corporations 2,202 0.149 0.191 -1.923 2.286
- small 579 0.165 0.209 -1.923 0.856
- medium-sized 413 0.157 0.197 -1.231 1.501
- large 1,210 0.140 0.178 -0.568 2.286
Loss carry-forward in 1,000 euro (2006), Source: Simulation
All corporations 2,105 10,863 116,098 -472 5,000,000
- small 530 297 1,949 -368 33,146
- medium-sized 397 1,286 4,399 -472 38,198
- large 1,178 18,844 154,730 -412 5,000,000

Table B.1 is based on observations referring to the year 2006 (since 2007 data is available only for a small
proportion of companies). Due to the existence of companies with AMADEUS data being available for 2007 but
not 2006 (which are included in the simulation), “Number” as reported in Table B.1 is smaller than 2,236.

With regard to business activities, in accordance with the NACE classification we divide our
company panel into 13 industry clusters. In this respect, our database comprises in particular
companies from the manufacturing (21.82 percent), energy (13.73 percent), construction (8.22
percent), trade (16.99 percent) and services (9.21 percent) sector.

Our panel consists of about one percent of the overall population. This is borne out by compar-
ing this panel with the number of corporations that, according to federal statistics on corporate
taxation for 2006 (Destatis, 2010), are subject to corporation tax in Germany (for a detailed
description of the panel structure, see Table B.4 in Section 3.5). Furthermore, the composition
of our sample is not representative. In particular, large corporations are, due to stricter publi-
cation requirements applicable for these companies, covered to a larger extent in AMADEUS as a
whole and in our sample than small and medium-sized corporations. As a consequence we cover
more than 16 percent of total income and almost five percent of existing loss carry-forwards at
the end of 2006. In order to avoid possible distortions resulting from differences between the

composition of our dataset and the population of all German corporations, simulation results
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are extrapolated on the basis of the German corporate income tax statistic 2006, as described
in 3.5.

Using financial accounting data instead of original tax data may bring with it possible esti-
mation errors due to differences between financial accounting profit and taxable income. Such
differences may in particular arise in the case of income from foreign permanent establishments,
tax free investment income, hidden profit distributions or differences between financial and tax
balance sheets. We account for these differences by deducting tax-free dividends from the fi-
nancial result (see Section 3.3 for details). Adjustments taking account of other differences were
not possible since relevant information is lacking. However, according to the German corporate
tax statistics 2004 these remaining differences between income before loss-offset and financial
accounting income amount in total to only 1.54 percent (-7.09 percent) of accounting profits
(losses) for profitable (unprofitable) corporations (Destatis, 2009b). Given that these differences
impact taxable income in similar manner for all considered tax scenarios, resulting estimation

errors should not affect our results to any significant extent.

3.3 Forecasting earnings and determining the effects of inter-period loss-offset

To estimate tax revenue we apply a three-step procedure. In a first step, necessary balance
sheet and income statement items are forecasted, i.e., return on assets, investment and current
assets as well as depreciation, interest revenue and interest expenses. Apart from depreciation,
the process of simulating all of these variables incorporates uncertainty. In a second step, we
translate forecasted profits into our proxy of taxable income by applying the provisions governing
inter-period loss-offset. In a final step, we calculate corporation tax payments by applying a
uniform tax rate of 15 percent. Equation B.1 summarizes the applied simulation approach to

determine tax payments of company i in year t:
TAX; =1 [(fized_assets; 1 - (1 + investment; ¢) - (1 + Ninw)
— depreciation; —1 + current_assets; ) - ROA; - (1 4 ort)
+ interest_revenue; + — interest_expenses; ¢ - (1 + Mey)
— depreciation;  — inter_period_loss_offset; ;] (B.1)

Corporation i’s tax payable in year t (T'TAX; ) is derived by multiplying the German cor-

porate income tax rate (7) by corporation i’s tax base with the tax base being defined as the
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EBITDA (earnings before interest, taxes, depreciation and amortization) plus taxable finan-
cial profit/loss, less depreciation and less inter-period loss-offset. However, all revenue effects
reported are determined as relative changes in taxable income compared to the law currently in
force. Our calculations therefore rely on the implicit assumption of constant tax rates over time
instead of simulating the tax rate cut in 2008. EBITDA is determined by multiplying return on
assets (ROA) by the sum of fixed and current assets (excluding financial assets).? All lagged
variables (index t-1) in Equation (B.1) are taken either directly from the database (simulation
for year 2007) or are the result of the previous year’s simulations (simulation for years 2008 to
2012).

To forecast return on assets, investment and current assets we use AMADEUS data from 1994
to 2006 and estimate three regression equations. The resulting regression coefficients as well
as company-specific means and standard deviations of residuals are then used to estimate the
desired outcome variables taking account of uncertainty. That is, to forecast the three variables
of interest we multiply the regression coefficients by the company- and year-specific values for
the respective independent variables and add a random variable with company-specific mean
and standard deviation. This procedure is repeated 3,000 times per variable, year and corpo-
ration. The derivation of investment, current assets, return on assets, the financial result and

depreciation is shown in detail in the following.

Investment: Tnvestment of company i in year t captures investment (gross of depreciation) in
tangible and intangible fixed assets (excluding financial assets) and is determined on the basis of
Equation B.2. Coefficients for growth of GDP (gdpg) as well as return on assets in the prior year
(ROA;, +—1) are estimated by way of an OLS regression including all sample companies with the

observations referring to the pre-simulation period (1994 to 2006).

investment; = 1 - gdpgs + P2 - ROA; 1+ € ¢ (B.2)

Table B.2 shows the estimated regression results. Both 81 and 2 are positive and significant
at the 1 percent level, meaning that in accordance with our expectation companies invest more

in years of positive general economic development and after profitable years.

2To determine fized_assets; ; we deduct depreciation;, ;1 because we multiply fized_assets; ;—1 by (1 + gross

investment), i. e., investment: = (fized_assets; + depreciation; - fixed-assets:—1)/fized_assetsi—1. However,
depreciation; +—1 is in this case used as an approximate value for depreciation;, + in order to avoid circular
references.
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Table B.2: Regression of investment on growth of GDP
and return on assets

VARIABLES

gdpg 0.083***
(0.003)

ROA; 11 0.566%**
(0.040)

Observations 12,644

R-squared 0.171

Robust standard errors in parentheses
R* p<0.01, ** p<0.05, * p<0.1

Current assets: Current_assets is simulated in a similar manner, based on the parameters
included in Equation B.3. This equation is based on a notion that the size of current assets is
subject to a general time trend (reflected by (1) and depends on the respective change in fixed
assets reflected by (2. Again By, 51 and (o are estimated on the basis of an OLS regression

including all companies, with the observations referring to the pre-simulation period.

current_assets; ¢ = o+ [1-current_assets; 1 + 2 - Afized_assets;  + € ¢ (B.3)

Table B.3: Regression of current assets on prior year cur-
rent assets and changes in fixed assets

VARIABLES

current_assets; ¢—1 1.045%**
(0.087)

Afized_assets;, 0.301**
(0.132)

Constant 1,710
(3,642)

Observations 15,403

R-squared 0.874

Robust standard errors in parentheses
R p<0.01, ** p<0.05, * p<0.1

Return on assets: Forecasting future taxable income requires, in particular, simulation of
future company earnings. In this respect three different approaches are currently a matter of
debate in tax literature. Shevlin, 1990, Graham, 1996a, and Graham, 1996b, use a random-walk
approach to forecast earnings, assuming that a corporation’s taxable income follows a random-

walk with drift. In contrast, Graham & Kim, 2009, presume that part of a corporation’s change
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in return can be explained by the previous year’s return, which leads these authors to propose
application of a first-order autoregression model in order to simulate future return on assets. A
third approach to forecasting earnings was introduced by Blouin et al., 2010, who apply a non-
parametric approach. They assume that a corporation’s future development can most accurately
be predicted by considering the past development of comparable corporations.

Existing literature fails to provide a clear picture as to which of these approaches provides
the most accurate forecast of taxable income. Rather, all three of these approaches feature
specific advantages and disadvantages. Blouin et al., 2010, argue that the random-walk approach
incorporates company-specific mean and standard deviation of changes in taxable income, both
of which are held constant over time. Since taxable income is on average expected to increase
over time, holding the standard deviation of future income constant should understate income
volatility. In addition, previous research documented that earnings or profitability are mean-
reverting (see, for example, Fama & French, 2000), which is not reflected by application of the
random-walk approach.

In contrast, the non-parametric approach implicitly allows for mean reversion and assumes
constant parameter values only with regard to company clusters rather than with regard to
single corporations. However, Graham & Kim, 2009, point out that the non-parametric approach
ignores company-specific information, which should, in their view, be particularly relevant for
forecasting earnings.

The autoregressive approach allows for mean reversion and incorporates company-specific
information (at least with regard to corporations where four or more firm-year observations are
available). Nevertheless, the autoregressive approach faces, similar to the random-walk approach,
the problem of stationarity with regard to the single corporation.

Although there is no clear evidence regarding the quality of earnings simulated with these
different approaches, some statistics in Graham & Kim, 2009, and in Koch, 2011, indicate that
the autoregressive approach performs best in terms of providing an accurate estimation of future
earnings.

In light of the above considerations, we apply a modified version of the autoregressive ap-
proach, as proposed by Graham & Kim, 2009. As described above, we follow Graham & Kim,
2009, by applying a modified two-step AR(1) approach to forecast return on assets which is, for

our purposes, defined as EBITDA/(fized-assets + current_assets). In a first step, we apply
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the following OLS regression model to estimate company-specific parameters:
id
ROA; 4+l = M+ pi ROAZ'7 t+ € ¢+1, €i, t+1 o N(O, 0'12) (B.4)

where ROA;, 141 is return on assets, p; is the drift and p; the autoregressive parameter. The
volatility of the random shocks €;, 111 is represented by o2. As indicated by index i, all parameters
are determined company-specifically.

In a second step, we form panels of firm-year observations (bins) and estimate bin-specific
instead of company-specific parameters for the regression model specified above. To this end,
bins are formed by using six income classes (two for loss-making companies and four for profitable
companies) and 13 industry classes. Hence, we estimate u, p, € and o for a total of 78 different
bins. In doing so, we follow Graham & Kim, 2009, in using the system GMM estimator introduced
by Blundell & Bond, 1998, instead of a simple OLS regression. In order to preserve the micro-
analytic character of our simulation as far as possible, the second step approach is (only) applied
when at least one of the following conditions is met for the company-specific regression: |p;| >

1, 0?>1or p/(1—p;)>0.6.

Financial result: Interest_expenses is calculated by multiplying an interest expense rate by
the balance sheet total. The interest expense rate is a normally distributed random variable with
company-specific mean and standard deviation, based on the proportion of financial expenses
to the balance sheet total in the AMADEUS data from 1994 to 2007. This rate reflects both
the company-specific interest rate and the company leverage. Equations B.5 and B.6 show the

respective calculations.
interest_expenses; ; = total_assets; ¢ - int_exp_rate; (B.5)

int_exp_rate; = Dos_o7(interest_expenses;/total_assets;) (B.6)

Similarly, interest_revenue is derived by applying an interest revenue rate to the balance sheet
total. We account for differences between financial and taxable income by deducting 95 percent
of dividends from financial revenue before calculating the interest revenue rate. The estimation

of interest_revenue is shown by Equations B.7 and B.8.

interest_revenue; ¢ = total_assets; ; - int_rev_rate; (B.7)
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int_rev_rate; = Dog—o7((interest_revenue; — 0.95 - div;) /total _assets;) (B.8)

Depreciation: The value of depreciation is calculated by multiplying fixed assets (excluding
financial assets) by a company-specific depreciation rate (see Equation B.9). These rates are

calculated as the mean of the depreciation rates in 2006 and 2007 as shown by Equation B.10.

depreciation; + = (fized_assets; + — fin_fixed_assets; ¢) - dep_rate; (B.9)

dep_rate; = Dop, o7(depreciation; /( fized_assets; — fin_fized_assets;)) (B.10)

Inter-period loss-offset: To estimate the value of inter_period_loss_offset we need to determine
existing loss carry-forwards at the beginning of the simulation period (December 31, 2006) and to
simulate the application of loss-offset provisions from 2007 to 2012 (both under the law currently
in force and under the different reform scenarios). In order to determine existing amounts of
tax loss carry-forwards as of year 2006 we rely on accounting profits for the years 1994 to 2006
taken from AMADEUS after deduction of received dividends. They are estimated according to

the following equations:

inc;, ¢ = max(incbo; ¢ — min(lef; ¢—1; limit); min(lcbg; 0)) (B.11)

lefi v = lefi 11 +incg, ¢ — incbo; ¢ (B.12)

where inc is taxable income after loss-offset (excluding tax-deductible dividends), lcf are
existing loss carry-forwards and incbo is an approximate value of taxable income before loss-offset
(that is profit/loss for period minus taxation, minus estimated tax-free dividends). The variable
limit refers to minimum taxation and is calculated as follows: limit = max(0; 1,000,000 +
0.6 - (incbo;, + — 1,000, 000)). lcb; is the loss carry-back available in year t and is calculated as
max(—inc;, —1; —511,000). Existing tax losses in 1994 are assumed to be zero. As an alternative
approach to determining loss carry-forward as of 2006, we could rely on the value of negative
reserves as reported in the accounting financial statements. Our calculations, however, reveal
that this would lead to a larger understatement of loss carry-forward, most probably due to the
effect of capital injections after loss periods. Reister et al., 2008, assume tax loss carry-forwards
to exist in the case of zero tax payments. This approach, however, was not applicable for our
purposes since tax expense as reported in AMADEUS is not subdivided into tax payments and

deferred tax expense.
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The same equations are used to estimate inter-period loss-offset and taxable income under the
law currently in force from 2007 to 2012. To estimate taxable income under the reform scenarios

mentioned above we apply the following equations:

(a) abolition of minimum taxation

inc; + = max(incbo; + — lcfi +—1; min(lcb;, +;0)) (B.13)

(b) abolition of loss carry-back

inc;, = max(incbo; ¢ — min(lef; —1; limit);0) (B.14)

(c) abolition of minimum taxation and loss carry-back

inc;, = max(incbo; ¢ — lcfi 1—1; 0) (B.15)

The variables limit, lcb and lcf are calculated as shown above. In the case where loss carry-
forward is limited to seven years, losses incurred in each year are extrapolated in separate
baskets, whereby old carry-forwards are used first.

In order to evaluate the accuracy of the applied forecasting procedure we use the DAFNE
database which comprises corporate income tax payments for German corporations. The data-
base, however, includes tax payments for only approximately 100 of the simulated corporations
in the years 2007 to 2009 (in later years the sample is further reduced). Beyond checking for
accuracy the database does not provide sufficient back-up information to allow for calibration of
the model. We, therefore, compare simulated and real tax payments for these 100 corporations.
The results are shown in Tables B.9 and B.10 of the Appendix. These results indicate that our
simulation procedure produces an adequate forecast of corporate tax payments both with regard

to the average value and the correlation with actual tax payments.

3.4 Modeling behavioral responses

Over recent decades, both theoretical and empirical literature has provided manifold insight
into the tax impact on various kinds of company decisions. It is therefore fair to assume that in
addition to first round effects on tax revenue and tax bill immediately resulting from the change

in tax law, also responses in company behavior may impact tax expenses as a consequence
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of these reforms. In order to determine possible revenue consequences of such responses, we
incorporate three different elasticities by way of a scenario analysis, including the elasticity
of (i) capital structure, (ii) investments and (iii) operative risk-taking. Consideration of these
elasticities is, for reasons of simplicity, restricted to the scenario where the abolition of minimum
taxation and the loss carry-back option, as well as the limitation of loss carry-forward to a
period of seven years, are considered as a simultaneous tax reform. Modeled behavioral responses
therefore need to reflect enhanced inter-period loss-offset possibilities.

The relation between taxes and capital structure has been analyzed in a number of empirical
studies. The majority of these studies, however, focuses on the impact of the tax rate on financing
decisions (see Feld et al., 2011, for a meta-study), whereas loss-offset provisions and/or existing
amounts of loss carry-forward are only considered in few cases. Theoretical literature, however,
suggests that the existence of a fiscal loss carry-forward as well as other non-debt tax shields
(e. g. depreciation) reduces the tax incentive for debt finance (see DeAngelo & Masulis, 1980; for
empirical evidence see MacKie-Mason, 1990, and Dhaliwal et al., 1992). Following this notion,
companies are expected to reduce (increase) debt finance as a response to more (less) restrictive
loss-offset provisions.

Other studies take account of loss-offset regulations when calculating marginal tax rates.
According to Graham, 1996a, “the marginal tax rate is defined as the present value of current
and expected future taxes paid on an additional dollar of income earned today”. In the case of
more generous loss-offset provisions this additional dollar of income (which may be interpreted
as a one dollar smaller loss) becomes tax effective earlier and therefore leads to a higher marginal
tax rate. Applying this definition to explain corporate capital structure decisions, Graham et al.,
1998, find a positive relation between debt and the marginal tax rate.

In accordance with these studies, we therefore assume that relaxed loss-offset provisions lead
to higher marginal tax rates and thus to an increasing incentive to debt financing. Given the un-
availability of empirical studies analyzing directly the impact of changed loss-offset provisions on
company debt-financing, we therefore include positive elasticities between 1 and 5 percent in our
scenario analysis. In order to incorporate these elasticities, we adjust the mean of the normally
distributed variable simulating interest expenses upwards (shown by the leverage elasticity 7e,
in Equation B.1).

The impact of tax considerations on investment decisions has been analyzed both in theoretical
and empirical studies. Various empirical studies show that investments are negatively related to

the statutory tax rate (for example Hartman, 1985, or Bartik, 1985) and the effective average tax
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rate (for example Devereux & Griffith, 1998, or Buettner & Ruf, 2007). To our knowledge the only
study directly addressing the impact of loss-offset provisions on investment behavior is Drefller
& Overesch, 2012. They provide empirical evidence that investments of subsidiaries decrease
significantly if loss carry-forward is restricted in terms of time, particularly if these subsidiaries
operate in risky industries. Assuming a company operating in an industry associated with an
average operative risk the respective semi-elasticity amounts to some -1.4 percent. We follow
these empirical findings by assuming that improved loss-offset provisions lead to higher levels
of investment. Also for the investment elasticity (7, in Equation B.1) we consider different
scenarios by increasing investments between 1 and 5 percent.

The relation between fiscal loss-compensation rules and the level of risk-taking has been
intensely examined in the literature based on theoretical models. Seminal is the article by Domar
& Musgrave, 1944, who analyze the decision between a risky and a riskless investment based
on a one-period model for a risk-averse investor. They arrive at the general conclusion that the
government’s participation in investment losses impacts the readiness to risk-taking. Compared
to a world without taxes the direction of this impact is decisively dependent on the tax rate and
the restrictions in loss compensation. More restrictive loss compensation rules should, however,
lead ceteris paribus to less risk-taking. Continuative models integrate in particular differing
risk definitions as well as formal descriptions of risk utility and risk aversion (see, for example,
Tobin, 1958; Mossin, 1968; Stiglitz, 1969, or Haegert & Kramm, 1975). Relying on more general
assumptions, these examinations confirm the vital results by Domar & Musgrave, 1944, in the
case of complete loss compensation.

Koch & Prassel, 2011, provide empirical evidence for the impact of changes in the fiscal
loss compensation rules on the readiness to risk-taking of corporations. Their results show that
large corporations in Belgium increased the level of operative risk significantly (captured by the
company-specific interest rate) as a response to the abolition of the minimum taxation rule in
1998. The respective semi-elasticity amounts to 3 percent. Taking into consideration that the
abolition of minimum taxation affects only some of the companies in our sample, we account for
this impact in our simulations by increasing the absolute value of the simulated corporations’
operating return between 0.4 and 2 percent (7o,+ in Equation B.1). This procedure should, on
average, yield the same results as increasing both mean and standard deviation of return on

assets prior to the simulation procedure.
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3.5 Extrapolation procedure

In order to account for structural differences between the data set applied in the present study
and the overall population of German corporations, we extrapolate resulting tax revenue based
on information taken from the German corporate income tax statistics 2006 (Destatis, 2010).
These statistics, however, offer information with only a limited degree of detail, i. e., they provide
at best statistics on the number of corporations falling into a specific income class. Therefore,
thirteen different income classes are distinguished. Table B.4 shows with respect to these different

classes of income the number of corporations for the overall population and our sample.

Table B.4: Data coverage in 2006

Income Taxpayer Taxpayer  Coverage

class DESTATIS AMADEUS in percent

Class 1 = (-00; -5 million] 1,274 120 9.42
Class 2 = (- 5 million; -1 million] 4,197 112 2.67
Class 3 = (-1 million; -100,000] 27,939 106 0.38
Class 4 = (-100,000; -50,000] 22,101 31 0.14
Class 5 = (-50,000; -10,000] 84,727 34 0.04
Class 6 = (-10,000; 0) 151,568 19 0.01
Class 7 = [0] 20,723 6 0.03
Class 8 = (0; 10,000] 260,376 59 0.02
Class 9 = (10,000; 50,000] 166,997 134 0.08
Class 10 = (50,000; 100,000] 52,651 101 0.19
Class 11 = (100,000; 1 million] 80,715 011 0.63
Class 12 = (1 million; 5 million] 12,035 516 4.29
Class 13 = [5 million; co) 3,490 487 13.95
Total 888,793 2,236 0.25

For purposes of extrapolating our sample results to the total business population (as included
in the German corporate tax statistics) a two step procedure is applied. In a first step we calculate
the proportion of corporations in the sample in a specific income class to the total population
of corporations in that class (see Table B.4). Based on this, we weight all corporations in the
sample with the inverse of that proportion. Applied proportions are determined with reference
to the year 2006 and are held constant throughout the whole simulation period.

Because we calculated taxes payable 3,000 times for each corporation and year the extrapola-
tion procedure leads to 3,000 varying results for tax revenue. To mitigate the impact of influential

outliers the median of the 3,000 simulation runs is used as our final result.
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4 Results

4.1 First-round effects

Table B.5 presents the revenue effects resulting, as first-round effects, immediately from (1) the
abolition of minimum taxation, (2) the limitation of loss carry-forward to seven years, and (3) the
abolition of loss carry-back. In addition to the three single reform scenarios column four shows
the effects of all three reform scenarios implemented simultaneously. In all cases the reference
scenario is the law currently in force and revenue effects reported refer to relative changes in the
tax base (we therefore implicitly assume constant tax rates). Column 5 shows absolute revenue

effects in million €, applying a constant tax rate of 15 percent.

Table B.5: Revenue effects without considering behavioral responses

Abolition of Limiting Abolition All reform Absolute
minimum lef to of loss scenarios revenue
taxation seven years carry-back effects

2007 -0.0440 0.0019 0.0667 0.0269 370.239
2008 -0.0324 0.0009 0.0399 0.0072 114.488
2009 -0.1653 0.0004 0.1025 -0.0785 -563.173
2010 -0.0402 0.0008 -0.0240 -0.0636 -766.229
2011 -0.0076 0.0025 -0.0006 -0.0036 na
2012 -0.0039 0.0026 0.0027 0.0001 na
Overall -0.0252 0.0020 0.0157 -0.0085 -844.676
Mean -0.0489 0.0015 0.0312 -0.0186 -211.169
Lcf 2012 -0.0620 -0.2345 0.0175 -0.2604 na

Lcf 2012 refers to the relative changes in existing loss carry-forwards at the end of 2012 as compared to the
law currently in force.

As one would anticipate, the abolition of minimum taxation reduces tax revenue over the
six-year simulation period, whereas both limiting the loss carry-forward period and abolishing
loss carry-back increase the tax budget. The abolition of minimum taxation has the largest effect
(overall effect -2.52 percent, average effect -4.89 percent), whereas the effect of the loss carry-
forward limitation to seven years is only minimal (overall effect +0.20 percent, average effect
+0.15 percent). Also the cancellation of loss carry-back turns out to be of smaller impact (overall
effect +1.57 percent, average effect +3.12 percent) than the abolition of minimum taxation,
which may be attributable to the fact that loss carry-back was formerly limited to the amount
of €511,500. The effect of implementing all reform scenarios simultaneously has an overall
impact of -0.85 percent, with the tax revenue being increased in three years and decreased in

three years of simulation. If multiplied by the overall corporate income tax revenue of the years
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2007 to 2010 the relative effect translates into an absolute revenue change of less than €1 billion.
In addition, changes would occur with regard to trade tax. Since an accurate simulation of trade
tax revenue effects would require determination of an additional tax base as well as simulation
of alternative inter-period loss-offset regulations for the law currently in force we restricted our
analysis to the corporate income tax.

When interpreting the results, one should take into account the fact that revenue effects
resulting from changes to the provisions governing inter-period loss-offset may be of a temporary
nature and thus reverse in future years. This possible reverse effect is indicated by the reduced
volume of loss carry-forwards prevailing at the end of the simulation period as shown in the
bottom line of Table B.5. The extent to which these smaller loss carry-forwards actually become
tax effective depends on the development of future company profits. Our results indicate that in
the case of subsequent years with positive economic development (2010 to 2012) the combined
effect of the tax reform is reduced in size (2010 to 2011) or even reversed (2012).

With regard to the three separate reform scenarios, the abolition of loss carry-back similarly
leads to both positive (years 2007 to 2009 and 2012) and negative (years 2010 and 2011) revenue
effects. This is, again, due to the fact that loss-offset provisions (except those limiting the loss
carry-forward period and therefore leading to a cut of existing loss carry-forwards) may exercise
pure timing effects. Whereas tax revenue increases in the first periods after the reform due to
the limited possibility to carry losses back in former periods, it may decrease in later periods
because losses already utilized under the law currently in force can be offset in these periods
under the reform scenario. The restriction of loss carry-forward to seven years would in contrast
exercise a permanent revenue effect if existing loss carry-forwards could be utilized under the
law currently in force after expiration of the seven-year loss carry-forward period. According to
our estimations this restriction would lead to a reduction of loss carry-forwards at the end of the
simulation period by 23.45 percent. However, only 1.72 percent of these losses could be utilized
under prevailing tax law, which explains the small revenue effect of this reform scenario.

The distribution of revenue increases and decreases over time is determined in particular
by the development of simulated profits and losses. In accordance with the overall economic
development, we simulate the largest amounts of losses in the years 2008 and 2009, implying
that both the abolition of minimum taxation and loss carry-back exercise the largest effect in

2009.
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4.2 Size-specific effects

Table B.6 displays revenue effects for three different classes of company size, hereby defining
corporations with a balance sheet total of € 4,840,000 and less as being small, corporations with
a balance sheet total of more than € 19,250,000 as being large, and all companies with a balance
sheet total in between the two numbers as being medium-sized enterprises. Reported revenue
effects refer to the simultaneous implementation of all three reform scenarios, whereby, again,
the law currently in force serves as a point of reference. Since it is the intention of this analysis
to compare changes in tax expenses for different classes of companies rather than to predict

overall revenue effects, we refer here to the original rather than to the extrapolated data sample.

Table B.6: Size-specific revenue effects without considering behavioral responses

Small Medium Large All
enterprises enterprises enterprises enterprises
2007 0.5644 0.0345 -0.0519 -0.0485
2008 0.1915 0.2602 -0.0299 -0.0291
2009 -0.1050 -0.2211 -0.1173 -0.1190
2010 -0.0247 0.0046 -0.0255 -0.0263
2011 -0.0130 -0.0209 -0.0022 -0.0032
2012 -0.0125 0.0004 0.0014 0.0016
Mean 0.1001 0.0096 -0.0376 -0.0374

The results reported in Table B.6 are in line with theoretical expectations. Regarding large-
scale companies the abolition of minimum taxation leads to a decrease of the tax base, whereas
the cancellation of loss carry-back seems to have only minor effect. As a consequence, the overall
revenue effect is therefore negative for this group of companies (-3.76 percent). In contrast,
the effect of the abolition of loss carry-back increases when looking at small and medium-sized
enterprises. This means that tax revenue increases, as a consequence of the tax reform as a
whole, by about 0.96 percent with regard to medium-sized and about 10.01 percent with regard
to small corporations. Waiving minimum taxation exercises for these companies no substantial
influence on the development of taxable income since small and medium-sized enterprises are,
because of the basic amount of €1 million, in many cases not affected by this regulation. It
becomes apparent that the analyzed reform would benefit large scale enterprises at the cost of
medium and, in particular, small companies.

With regard to large corporations the positive revenue effect in 2012 can, again, be traced back
to timing differences (because of improved loss-offset provisions more losses are offset in earlier

years and therefore fewer losses are left to be set off in later years, and tax revenue increases
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as compared to the law currently in force). A similar argumentation applies with regard to
small and medium-sized companies. In the years directly following the reform, tax revenue from
these companies increases because they suffer from the abolition of loss carry-back. However,
tax revenue falls in later years because losses which were already set off under the law currently

in force can now be set off under the reform scenario.

4.3 Industry-specific effects

Table B.7 presents an industry-breakdown of the revenue effects including both the abolition of
minimum taxation, the limitation of the loss carry-forward to seven years, and the abolition of
loss carry-back. Again, the reference scenario is the law currently in force and the results refer

to the original rather than to the extrapolated sample.

Table B.7: Industry-specific revenue effects without considering behavioral responses

Manufac- Energy Con- Trade Services All in-

turing struction dustries
2007 -0.0388 0.0003 -0.0049 -0.0213 -0.0286 -0.0485
2008 0.0058 -0.0056 -0.0044 0.0515 0.0221 -0.0291
2009 -0.1752 -0.0097 -0.0109 -0.1915 -0.1152 -0.1190
2010 -0.0378 -0.0012 -0.0453 -0.0262 -0.0042 -0.0263
2011 0.0082 -0.0011 -0.0052 -0.0190 0.0035 -0.0032
2012 0.0060 -0.0004 -0.0303 -0.0017 -0.0053 0.0016
Mean -0.0386 -0.0030 -0.0168 -0.0347 -0.0213 -0.0374

Table B.7 shows that the considered reform scenario leads, on average, to a decrease in tax
revenue in all reported industries. The industries benefiting most from the analyzed reform
scenario are the manufacturing (-3.86 percent) and trade (-3.47 percent) industry. The energy
sector faces the smallest benefits (-0.30 percent), whereas the effects in the construction (-1.68
percent) and in the services (-2.13 percent) industry lie in between. These findings may be
traced back to the respective industry characteristics, leading to a different relevance of the
single aspects of the considered reform. Whereas the energy industry is characterized by low
volatility (because energy is also needed in times of crises) it is representative for the construction
industry that a large proportion of long-term contracts is concluded leading to a lagged effect
of an economic downturn.

In addition, results reported in Table B.7 imply that the considered tax reform has a positive
impact on tax revenue when looking at the manufacturing (+0.58 percent), trade (+5.15 percent)

and services (+2.21 percent) industry in 2008. This suggests that these industries suffer above-
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average losses in 2008 leading to a minor relevance of the abolition of minimum taxation and to
a higher relevance of the cancellation of the loss carry-back in this year. Indeed our simulation
procedure yields the highest proportion of unprofitable companies in these industries.

The small but positive revenue effect in the energy sector in 2007 indicates that this industry
suffers more from the abolition of loss carry-back in this year than it benefits from the abolition
of minimum taxation. The positive revenue effects after 2010 in the manufacturing and the
service sector are due to the fact that, as compared to the law currently in force, more losses

were utilized in earlier years, which therefore cannot be used in later years.

4.4 Considering behavioral responses

In order to consider behavioral responses, we incorporate three elasticities, namely investment
elasticity, the elasticity of capital structure and the risk-taking elasticity. As described in Section
3.4 we use these elasticities in order to permanently adjust specific company parameters. All
three elasticities are (separately) applied to the scenario where both the abolition of minimum
taxation and loss carry-back option, as well as the limitation of the deductibility of losses carried
forward to a period of seven years, are simulated. Table B.8 shows relative changes in the tax
base for the respective elasticities. All changes represent total changes over the whole simulation

period (2007 to 2012). Again, the law currently in force serves as a reference.

Table B.8: Total relative changes in tax base from 2007 to 2012

Niev Change in Ninv Change in Nort Change in
tax base tax base tax base
1.00% -0.0105 1.00% 0.0035 0.40% -0.0000
2.00% -0.0068 2.00% 0.0199 0.80% 0.0010
3.00% -0.0101 3.00% 0.0312 1.20% 0.0007
4.00% -0.0111 4.00% 0.0425 1.60% 0.0059
5.00% -0.0179 5.00% 0.0618 2.00% 0.0096

Depending on the applied elasticities revenue effects are between -0.68 percent and -1.79
percent (capital structure elasticity®), +-0.35 and +6.18 percent (investment elasticity) and ap-
proximately 0 and +0.96 percent (elasticity of operative risk-taking). Whereas an increase of
investment has the consequence of raising profits and therefore taxable income, higher debt to
equity ratios have the consequence of lowering taxable income because of higher interest ex-

penses. The strong increase in revenue effects with regard to investment elasticity should be

3When interpreting the results for capital structure elasticity we do not consider that the resulting interest
payments correspondingly increase tax payments of the recipient. In the case that the recipient is subject to
German corporate income tax this should result in an overstatement of the estimated revenue effect.
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due to exponential effects, given that the respective elasticities are applied in every year of the
simulation period. That is, if the elasticity is 4 percent, the increase in investment amounts to
4 percent every year between 2007 and 2012.

As it becomes apparent from Table B.8 higher operative risk taking generally leads to higher
taxable income and therefore to higher tax revenue which may be traced back to two different
circumstances. First of all, in cases where a higher operative risk results in a higher operating
return it leads, by definition, to higher profits. Secondly, whereas all positive changes in operating
return through a higher operative risk are fully reflected in taxable income, negative changes are
not completely included in the tax base since not all losses become fully deductible. Altogether,
the results reported in Table B.8 imply that revenue effects may actually reverse if behavioral
responses are considered and that disregarding these effects may cause severe estimation errors.

Since the effects estimated for the considered elasticities of capital structure and operative
risk taking differ to only small extent and are small in amount, the overall reform effect with
company responses being considered should depend particularly on the investment elasticity.
Based on the results reported in Table B.8 it can be assumed that the reform would turn out to
be revenue neutral for an investment elasticity between one and two percent. The assumption of
an elasticity in this range appears to be realistic given that Drefiler & Overesch, 2012, estimate

an investment semi-elasticity of -1.4 percent for a restriction of loss carry-forward.

5 Conclusions

The focus of this paper is on determining the revenue consequences of reforming the provisions
governing inter-period loss-offset with respect to tax bill and tax budget. As has been shown
above, we have developed a simulation approach which is capable of (1) analyzing the direct
effects of policy reforms on the level of micro-units (i.e., the corporations), (2) extrapolating
the company data over time, and (3) considering behavioral responses by way of a scenario
analysis. We have analyzed the effects of three reform options, namely the abolition of minimum
taxation, the limitation of loss carry-forwards to seven years, and the cancellation of loss carry-
back. Thereby the law currently in force has served as a reference for measuring changes in tax
revenue.

In a first step revenue effects of the three reform options have been analyzed without consid-
ering behavioral responses. In doing so we find that abolition of the minimum taxation provision

would reduce tax revenue by some two percent on average, if at the same time the loss carry-back
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option is canceled and a seven-year limit to loss carry-forward is introduced. A second analysis
focused on size-specific effects on tax expenses. To this end the corporations included in our
sample have been divided into three different size classes. Our analysis reveals that the tax re-
form considered would benefit large-scale enterprises at the expense of small and medium-sized
corporations. In addition, we report industry-specific revenue effects of the considered reform
option. Here, we find that especially industries being affected only to small extent by the overall
economic development are subject to a smaller change in tax expenses than industries with a
high dependence on economic circumstances.

Lastly, we have analyzed revenue effects of the reform option taking behavioral responses
into account. We have included investment elasticity, the elasticity of capital structure and
the elasticity of operative risk. Such responses may reduce or even invert the initial revenue-
reducing effect of the reform if companies raise their willingness for risk-taking or the amount

of investment.
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6 Appendix - Evaluation of the model
Table B.9: Evaluation of the model (including outliers)
2007 2008 2009
Observations 109 111 83
Mean of corporate tax payments
Micro-simulation model 1738.79 2000.16 226.88
DAFNE Database 1148.17 1886.16 1183.88
Variation coefficient of corporate tax payments
Micro-simulation model 2.44 6.64 3.44
DAFNE Database 2.94 6.81 4.04
Median of corporate tax payments
Micro-simulation model 191 0 0
DArNE Database 95 52 43
Correlation of simulated and actual tax payments
0.53 0.96 0.58
Table B.10: Evaluation of the model (without outliers)
2007 2008 2009
Observations 108 111 82
Mean of corporate tax payments
Micro-simulation model 1466.21 2000.16 190.10
DAFNE Database 1153.15 1886.16 696.44
Variation coefficient of corporate tax payments
Micro-simulation model 2.16 6.64 3.73
DArNE Database 2.94 6.81 2.58
Median of corporate tax payments
Micro-simulation model 190 0 0
DAFNE Database 95 52 42
Correlation of simulated and actual tax payments
0.73 0.96 0.54
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1 Introduction

In light of a government’s need to balance its budget, it is important for legislators to be able
to ex ante assess the potential consequences of prospective tax reforms on tax revenue. The
same holds for individual and corporate taxpayers with regard to the impact of such reforms
on their tax burden. In both cases, micro-simulation models can provide appropriate answers.
Micro-simulation models have been used for many years to assess the consequences of possible
tax reforms with regard to housholds’ tax burden. In more recent years, such models have
increasingly been employed with respect to company taxation (Oestreicher & Koch, 2011, Bach
et al., 2008, Reister et al., 2008, Creedy & Gemmell, 2007, Oropallo & Parisi, 2005, Castellucci
et al., 2003). Existing micro-simulation models for the corporate sector usually refer to a single
country and a specific period in the past and are designed to capture as much detail as possible
about the specific country’s tax rules (“standard approach”). To determine tax liability, such
models usually take as their starting point the pre-tax earnings reported in financial statements.
These earnings are translated into estimators for taxable income both under prevailing tax law
and under a possible reform scenario. The resulting differences in tax burdens then serve as an
indicator of the impact of a tax reform.

In addition to having advantages, this standard approach for company micro-simulation has
certain shortcomings. Given the increasing complexity of company tax legislation, limiting the
model to a single country allows for a detailed representation of that country’s tax law. However,
such a single-country approach disregards the importance of cross-border business structures,
which are of increasing relevance for company decisions. In contrast to the standard approach,
we therefore examine not only the consequences of tax reforms from the perspective of a single
country but also the cross-border effects of tax reforms. Assuming that multinational groups
respond to changes in tax law when they allocate investments and tax bases, tax reforms in
one member state are expected to have knock-on effects on tax revenue in all other member
states. These indirect inter-nation effects can best be incorporated into a model that captures
the taxation of important trading-partner states. To this end, in the current version of our
model, we incorporate 19 countries that belong to the European single market.

Similarly, estimating tax liability directly, based on financial statements for a specific period
in the past, also has drawbacks. Although an advantage of this backward-looking method is
that it is based on realized company data and therefore avoids any measurement error that may

result from forecasting future company performance, it relies on the questionable assumption
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that the future effects of tax reforms correspond to the effects that would have resulted had
the reform been implemented in the past. We, therefore, employ a forward-looking method
that uses forecasting techniques to derive a fair representation of future company performance.
This outlook appears to us to offer a superior basis for assessing the potential effects of future
tax reforms. Additionally, forward-looking methods facilitate the incorporation of behavioral
responses to tax reforms, since they do not have to be incorporated in already realized data.
Based on these considerations, our micro-simulation model, ASSERT, is designed to capture
the taxation of corporations in 19 European member states. It is intended to evaluate the impact
of corporate tax reforms proposed at the EU level and to take into account the indirect inter-
nation effects of domestic tax reforms. ASSERT takes into account only the key tax regulations
with respect to the tax base determination, i.e., tax depreciation, tax treatment of corporate
dividends and inter-period and intra-group loss-offsets. Furthermore, in our model, tax liability
is determined based on forecasts of future earnings, enabling us to predict changes in future tax

revenue and to incorporate business responses to tax reforms.

2 General approach and underlying data

2.1 General approach

The micro-simulation model ASSERT is built upon five integrated modules covering (1) the
simulation of future company development, (2) the possible behavioral responses of companies,
(3) the determination of tax liability, (4) the derivation of items for next year’s simulation
and (5) the assessment of the possible tax outcomes for fiscal authorities and businesses. Our
starting point is a set of financial company data that are taken from databases provided by
the service company Bureau van Dijk. Application of comprehensive data preparation and data
transformation procedures, which are described in detail in Annex 1, yields the dataset that is
described in Section C.2.2.

The first module of ASSERT translates the historical data into a forecast of future company
development over a period of four years. The forecast is primarily based on a non-parametric
simulation approach following the procedure applied by Blouin et al., 2010. The second module
accounts for possible behavioral responses (this module has yet to be finalized), and the third
module translates the forecasted earnings into tax liability. To this end, our model is capable
of deriving tax liability both under the law that is currently in force and under possible reform

scenarios. In the fourth model, items necessary for the next year’s simulation are determined.
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Finally, the fifth module is designed to derive aggregate outcomes from the perspectives of
both businesses and the fiscal authorities. The module computes company tax burdens and

extrapolates the possible consequences for tax revenue.

Figure C.1 outlines the basic structure of our model. The functionality of the different modules

is described in detail in the following sections.

Figure C.1: Structure of the micro-simulation model ASSERT
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2.2 Data requirements and structure of the data

The objectives of our micro-simulation model set out above imply that we have certain data
requirements, which are outlined briefly in the current section. Ideally, we would model ASSERT
to draw on a European panel of company micro-data that includes original tax data. This is
not feasible, however, since access to confidential tax data is strongly restricted in most member
states. Therefore, we rely on the information that is contained in publicly available, unconsol-
idated financial statements for European corporations, which is made available by Bureau van
Dijk.

The simulation procedure requires data for (a) companies for which the forecasting procedure
is carried out and (b) comparable enterprises whose past development is applied for forecasting
purposes. Information on the companies that are selected for the simulation process is required
for one or two years prior to the simulation period, depending on the variable. In particular, the

following items of information are required and taken up in our dataset:

(1) Industry sector classification: Information is necessary to calculate certain undisclosed

data, which we assume to depend on the industry sector, e. g., the asset structure.

(2) Shareholding information and group structure: Determining dividend flows, which are
tax exempt in most countries, requires information on direct shareholdings. Knowledge
of corporate group structures is necessary, in particular, to take into account the tax

consequences of group taxation regimes.

(3) Structure of assets: An accurate estimation of tax depreciation necessitates detailed knowl-
edge of the structure of assets, with respect to both the type of asset and the year of ac-
quisition. To this end, our dataset distinguishes between intangible fixed assets (with the
subordinated items patents and goodwill), tangible fixed assets (with the subordinated
items land, buildings and machinery), other fixed assets (with the subordinated items
shares and interest-bearing securities) and current assets. For each of the different types
of fixed assets, our dataset includes detailed information on the amount acquired in each

year.

(4) Structure of equity and liabilities: Information on the structure of equity and liabilities
is required as a starting point to determine future interest and dividend flows. In par-
ticular, our dataset incorporates equity (with the subordinated items capital and other

shareholders’ funds) and liabilities.
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(5)

Profit situation: Forecast of future profits requires information on the profit situation in
the preceding year. In particular, our dataset includes EBITDA (earnings before interest,

taxes, depreciation and amortization).

Company-specific interest rates: To forecast financial revenue and financial expenses, com-
pany-specific credit and debt interest rates are determined. Our dataset includes the ratio
of interest revenue to interest-bearing securities and the ratio of interest expenses to average

liabilities.

Loss carry-forwards: To be able to apply tax regulations for inter-period loss-offset, our
dataset includes the amount of tax loss carry-forwards for each company at the beginning

of the simulation period.

Items required for the simulation of possible tax reforms: In addition, our dataset includes
information that is required for the simulation of possible tax reforms. To simulate the tax
consequences of a CCCTB, for example, we add sales, cost of employees and number of

employees to our dataset.

The information that is required for the comparable enterprises that are used to forecast the

future development of the simulation companies differs from that listed above with regard to

both the items themselves and the reference period. For these companies, information for the

eight years prior to the simulation period is required. Our dataset consists of the following items

of information:

(1)

(2)

Assets: Information on assets for comparable companies is restricted to the book values of

total assets, fixed assets and other fixed assets.

Profit situation: With regard to the profit situation, our dataset includes, similarly to
the dataset for the companies that are included in our simulation, EBITDA, defined as

operating profit/loss plus depreciation.

Extraordinary result: In contrast to the dataset of simulation companies, our dataset of

comparable companies includes information on the extraordinary result.

Items required for the simulation of possible tax reforms: Similar to the dataset of simu-
lation companies, our dataset of comparable enterprises incorporates information that is
required for the simulation of possible tax reforms (e.g., sales, number of employees and

cost of employees).
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2.3 Definitions and notations

In this section, we present the most important definitions and notations that are used throughout
this paper. As in standard mathematical and econometric text books, A refers to the change
of a variable from year t-1 to year t, ; denotes the mean value, and o represents the standard
deviation. With regard to regression equations, 5 denotes the regression coefficient, and € denotes

the regression residuals. In addition, the following indexes are applied in the remainder of the

paper:
Indexes
a  Asset type index
¢ Country index
i Company index
t  Year index referring to simulation years (i.e., years with no historical data available)
x  Year index referring to years in the past (i. e., years for which historical data are available)

fy  Index referring to the ‘first year’ with historical data available
ly Index referring to the ‘last year’ with historical data available

3 Module 1: Simulation of future company development

3.1 Structure of the module

The general structure of Module 1 and its interaction with the other modules is illustrated in
Figure C.2. The forecasting process starts with the forecast of net investment, which is used to
determine both current and total assets. In a second step, return on assets is forecasted and
multiplied by total assets (without other fixed assets), as determined in the first step to derive
EBITDA. The third step consists of deducting depreciation and hence calculating EBIT. To
derive profit/loss before tax, EBIT is complemented by the extraordinary result, and financial
expenses (revenue) are deducted (added). The resultant data form the basis of Module 3, where
tax liability is assessed, and, subsequent to this calculation, of Module 5, which determines the
tax revenue and tax burden. In addition, after estimating profit/loss before tax, the data are
further processed in Module 4 to derive the required input data for next year’s simulation. To
this end, distributed dividends, equity and liabilities are determined, before the simulation of
next year’s development starts. The applied forecasting procedures for the corresponding items

of Module 1 are described in detail below, following the structure of Figure C.2.
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Figure C.2: Simplified structure of Module 1
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3.2 Forecasting procedures

3.2.1 Forecasting approaches suggested by the literature

Two parametric approaches and one non-parametric approach to forecasting earnings are cur-
rently a matter of debate in tax literature. Shevlin, 1990, Graham, 1996a and Graham, 1996b,
use a random-walk approach to forecast earnings, assuming that a corporation’s taxable income
follows a random walk with drift. The random-walk approach incorporates a company-specific
mean and standard deviation of changes in taxable income that are both held constant over
time. Because companies’ assets are (on average) expected to grow over time, this company-
specific stationarity may underestimate the standard deviation of changes in taxable income
(see also Blouin et al., 2010), which is expected to correlate positively with the companies’
assets. In addition, previous research documents that earnings, or profitability, are mean revert-
ing (see, for example, Fama & French, 2000), which is not accounted for in the random-walk
approach.

A second approach to forecasting earnings is introduced by Graham & Kim, 2009. They

presume that part of a corporation’s change in return can be explained by the previous year’s
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return, leading the authors to estimate return on assets by using a first-order autoregression
model. The autoregressive approach allows for mean reversion and incorporates company-specific
information (at least with regard to corporations where a minimum of four historic firm-year
observations is available). Nevertheless, with this approach, the problem of stationarity with
regard to a single company also arises.

In contrast, Blouin et al., 2010, apply a non-parametric approach (hereinafter referred to as
the bin approach). They assume that the best forecast for a corporation’s future development is
the past development of comparable corporations. The bin approach implicitly allows for mean
reversion and is stationary only with regard to the composition of bins and not with regard
to the development of single companies. However, as the bins are held constant over time, the
underlying economic development is the same over the whole forecasting period. Furthermore,
Graham & Kim, 2009, point out that the bin approach ignores company-specific information
that is relevant to income forecasting by treating all companies in a given bin identically.

Thus far, the literature has not demonstrated conclusively which approach is most suitable
for forecasting taxable income. We therefore apply both a slightly modified bin approach and an
autoregressive model. In order to forecast return on assets as described in Section C.3.2.4, we
apply a combination of the bin approach and an autoregressive model. Since the bin approach
enables us to forecast not only return on assets but also other balance sheet or income statement
items that are required for determining tax liability, we use this approach to forecast investment
in fixed asset and the extraordinary result (for a detailed description of the approach, see Section
C.3.2.2). Investment in current assets, depreciation, financial expenses and financial revenue are
determined based on company-specific information on the asset structure and other (forecasted)

company data.

3.2.2 Investment in tangible and intangible fixed assets

3.2.2.1 Formation of performance-size bins To forecast investment, we apply a slightly mod-
ified version of the bin approach.! In a first step, we generate country-specific, performance-size
bins that are held constant over the simulation period. The choice of cluster variables is based
on the findings of Blouin et al., 2010, as well as our own calculations demonstrating that invest-
ment and return on assets depend in particular on prior-year performance and company size. In
contrast, a company’s industry and other company characteristics have only a minor influence

on performance (see also Fairfield et al., 2009, with regard to the impact of industry on company

'The same approach is also applied to forecast sales, number of employees and cost of employees.
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profitability).

In building these bins, we consider all three-year datasets that are available for corporations
throughout the last eight years of our historical data.? To qualify as a three-year dataset, the fol-
lowing information must be available for three consecutive years: (1) the balance sheet items total
assets, fixed assets and other fixed assets; (2) the income statement items operating profit/loss
and depreciation; (3) extraordinary profit/loss; and (4) the additional items sales, number of
employees and cost of employees. In the following analysis, we refer to the first of these three
periods as x-2, the middle period as x-1 and the most recent period as x. Corporations with
more than one available three-year dataset for the period under scrutiny may enter the data
collection with more than one observation.

Based on the available information, we determine total assets and return on assets for years
x and x-1 for each of the three-year datasets that are considered. To this end, return on assets

(roa) is defined as follows:

. 5 oply, + depreciation, (1)
roa, = max |—2; .
N " (taz —ofayz) - 0.5+ (taz—1 — ofaz—1) - 0.5

where opl is operating profit/loss, ta is total assets and o fa refers to other fixed assets. Restricting
return on assets to a minimum of negative two is based on the notion that more negative values
may result from accounting errors.

The universe of all three-year datasets is clustered according to the size (level one) and perfor-
mance (level two) of the companies, determined as total assets and return on assets, respectively,
in year x-1 (formation of equal-sized performance-size bins). This procedure is carried out per
country and in such a way as to ensure that each bin contains approximately twenty three-year
datasets (i.e., the number of bins per country is derived from the total number of available
three-year datasets). The following example and Figure C.3 show each of the calculations, with

Luxembourg serving as an example:

e 768 three-year datasets are available for Luxembourg

e approximately 38 (= %) performance-size bins are needed

e /38 = 6.16 bins per level

?Note that the approach that is applied here differs from the one proposed by Blouin et al., 2010, in that
observations from different years are considered. In our opinion, using observations from different periods to
define the bins has the advantage of allowing different economic environments to be considered.
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— 168

e there are six groups on level one with 128 (= %) three-year datasets each and 36 groups

128

at level two with approximately 21 (= *5°) three-year datasets each

Figure C.3: Formation of performance-size bins
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For each member state, we require a minimum of nine bins (three groups at the first level and
nine groups at the second level). Therefore, all countries with less than 180 (= 9-20) three-year
datasets are excluded from our simulation.

To forecast future company development, we determine the change of net investment from

year x-1 to year x (Ainv,) for each bin company according to the following equation:

Ainvg = invg — iNUz_1

(C.2)

with inv, = (fa, —ofay) — (fag—1 — ofaz—1) (C.3)

where fa and ofa refer to the book value of fixed and other fixed assets, respectively. Ainv is
condensed by determining the median values across all companies per bin. The median values
form the basis for forecasting future company development of the companies in the sample, as

described in the following section.

3.2.2.2 Forecasting based on the bins’ development in the past The basic assumption un-
derlying our forecasting procedure is that the best forecast of a company’s next year development
is the average development of comparable companies in the past. To simulate a company’s de-

velopment in year t, we therefore assign each company to the relevant performance-size bin,
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as determined in the previous section (based on total assets and return on assets for year t-
1). We forecast company development over a period of four years. In this respect, in the fol-
lowing sections, the first simulated year is denoted as first sim year and the last simulated
year is denoted as last sim year, meaning that the allocation procedure is repeated for each
t € [first sim year; last sim year]. In doing so, we follow Blouin et al., 2010, by holding the
bins constant over time. In contrast to their study, however, we include observations from dif-
ferent periods in the bins and therefore do not rely on the economic development of one specific
year for our forecast.

Based on this allocation, we use the median values reflecting each bin’s development from year
x-1 to year x (determined as described in the previous section) to forecast the net investment of

sample company i in year t (@Z ¢). The following equation formally describes this procedure:

—

inv; ¢ = inv; 1—1 + median(Ainvbm) (C.4)

3.2.2.3 Derivation of gross investment and apportionment to different asset types In or-
der to determine the amount and structure of new investments, i. e., the distribution among the
different types of assets (patents and goodwill in the case of intangibles; land, buildings and
machinery in the case of tangibles), we derive gross investment by totaling overall net invest-
ment, as determined in the previous section, and overall current-year economic depreciation. To

apportion gross investment to different asset types, we distinguish between three different cases:

(a) If gross investment in tangible and intangible fixed assets is positive and exceeds the
amount of current-year economic depreciation of the existing assets, investments are al-
located in a first step to each type of asset in the corresponding amount of economic
depreciation. The remaining net investment is attributed proportionally to the acquisition

costs of existing assets of each type.

(b) If gross investment is positive but smaller than the amount of current-year economic de-
preciation of the existing assets, gross investment is attributed to the different types of

assets in proportion to their amount of current-year economic depreciation.

(c) If gross investment is negative, all asset-type/asset-age classes are reduced in proportion

to their acquisition costs.

Investments are assumed to be carried out at the end of the corresponding fiscal year.
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3.2.3 Investment in other fixed assets and current assets and determination of total assets

Total assets are defined as the total of tangible and intangible fixed assets, other fixed assets and
current assets. Application of the bin approach yields a forecast of current-year net investment
in tangible and intangible fixed assets (ﬁl +), which is allocated to the different asset types, as
described in the previous section. The book value of current-year tangible (¢fa) and intangible

fixed assets (ifa) is determined as follows:
tfa; ¢ +ifa; s =tfa; 1 +ifa; -1 +5”Ei,t (C.5)

The bin approach’s prediction of (net) investments in tangible and intangible fixed assets also
forms the basis for determining other fixed assets. In this respect, we assume that investments
in other fixed assets are carried out in proportion to investments in tangible and intangible
fixed assets. However, we assume that shares held in other companies are constant over time,
meaning that changes in the book value of other fixed assets refer exclusively to interest-bearing
securities.

Current assets of year t are defined as current assets in year t-1 multiplied by a company-
specific growth rate. The growth rate is the minimum of the growth factor as defined below (G F})
and the growth of fixed assets in the current year. In particular, current assets of company i in

year t are defined as follows (fa refers to fixed assets without financial fixed assets):

a;. ¢ — fa; —
current assets; = current assets; ;1 - min | GFj; f”—f”l +1 (C.6)
’ ’ Jai 11

with 1 < GF; < 5 (C.7)

The constant, company-specific growth factor is based on the compound annual growth rate
(the geometric mean) in the past and is applied in different modules of the model, where it is
limited to certain maximum values depending on the area of application. The growth factor of
company i is determined according to the following equation (as above, fa refers to fixed assets

without financial fixed assets):

1
fai iy } =ty

growth factor; = GF; = [
fai, gy
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3.2.4 Return on assets and determination of EBITDA

To forecast return on assets, we apply a combination of the bin approach and an autoregressive
model. In a first step, return on assets is forecasted using the bin approach, similar to the
procedure described above. For each of the companies in the bins, the change in return on assets

(Aroa) from year x-1 to year x is determined according to the following equation:

Oy — 00y _1
Aroa, = —————

(C.9)

T0G; 1

The resultant variables are condensed by determining the median values and standard de-
viations across all companies per bin.? After allocating each simulation company to a specific
bin based on its total assets and return on assets in year t-1, return on assets is forecasted un-
der uncertainty by applying a Monte Carlo simulation (50 iterations) based on the median and
standard deviation determined for the corresponding bin.* The forecasting procedure follows

Equations C.10 and C.11 below.

—— bin

roa; + = roa; t—1 - (1 + Aroa ) (C.10)
with Aroa (median(roa”™); 02 (roa”™)) (C.11)

In a second step, return on assets is forecasted using an autoregressive approach. To this end,

we estimate the following regression equation:

roa; ¢ = ;i + pi - roa; t—1 + Bi - GDPy + € ¢ (C.12)

with ¢ 2 N(0;02) (C.13)

In this respect, u; is the drift, p; is the autoregressive parameter, (5; is the regression coefficient
of GDP and ¢; ; are the residuals. To determine the regression coefficients, all available historic
observations are taken into account. Equation C.12 is estimated for each company and for panels
of firm-year observations (cluster), which are formed by using six income classes (two for loss-
making companies and four for profitable companies) and 13 industry classes, meaning that we
estimate u, p, B and € for a total of 78 different bins. In order to preserve the micro-analytic

character of our simulation to the greatest extent possible, the coefficients resulting from the

3For bins that include observations with previous year’s roa close to zero, we refer to the absolute instead of the
relative change to avoid influential outliers.
4To determine the standard deviation, we drop influential outliers.
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cluster-specific regressions are (only) applied if either the number of observations per company
is smaller than four or at least one of the following conditions is met for the company-specific
regression: |p;| > 0.8, 02 > 0.8 or j;/ (1 — p;) > 0.6. In applying these criteria, we generally
follow Graham & Kim, 2009. Employing the estimated regression coefficients, we define return

on assets as follows:

r/o\ai,t = Wi + p;-roa; -1+ Bz -GDP; +1rn - U(Ei’ t) (C.14)
with rn % A7(0;1) (C.15)

As with the bin approach, a Monte Carlo simulation with 50 iterations is applied; rn is a standard
normally-distributed random number between zero and one.

In a last step, the two forecasts of return on assets (one resulting from the bin approach and
one resulting from the AR(1) approach) are combined. In cases in which the coefficient 5 of
Equation C.12 is statistically significant, at least at the 20 percent level, we use the mean value
of the two estimates and employ an additional country-specific modification to account for the
general economic development. If GDP exerts no significant influence, we rely exclusively on the
value that is forecasted by the bin approach.

EBITDA is derived by multiplying return on assets by the forecasted value of total assets

without financial fixed assets.

3.2.5 Depreciation

Depreciation is calculated based on the company-specific structure of depreciable assets, which
are clustered with respect to the asset type (we differentiate between land, buildings, machinery,
goodwill and patents) and the acquisition year. In determining depreciation expense, we assume
book depreciation to equal tax depreciation. To this end, depreciation rates are derived and
applied for each of the asset-type/asset-age clusters, thereby taking into account country-specific
tax depreciation regulations regarding the depreciation method (straight-line method versus
declining-balance method) and the asset’s useful life. For each asset type, the depreciation rate is
determined by assuming acquisition costs of 100 and calculating the corresponding depreciation
expense for every year of the asset’s useful life. For each year of the asset’s useful life, the
depreciation rate is defined as the ratio of depreciation expense to the acquisition costs. Hence,

for a declining balance depreciation of 30 percent, the depreciation rate amounts to 0.3 (=30/100)
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in the first year, 0.21 (=21/100) in second year and so forth.

Company-specific depreciation expense is then determined as the total of all products of an
asset cluster and depreciation rate, where an asset cluster includes the acquisition costs of all
assets of type a that were acquired in year x of the assets’ useful life. Equation C.16 illustrates

the determination of tax depreciation, where X refers to the useful life of the different asset
types.

5 X
depreciation; = Z Z acquisition costs; o 5 - depreciation rateq, 4 (C.16)

a=1z=1

3.2.6 Extraordinary result

The extraordinary result is forecasted under uncertainty, applying a Monte Carlo simulation
with 50 iterations. To this end, we define the bins as described above and allocate the simulation
companies to these bins. To determine whether the extraordinary result of a simulation company
differs from zero, we draw a uniformly distributed random number between zero and one for each
company. This random number is compared to the percentage of companies in the corresponding
bin that report an extraordinary profit or loss that is different from zero. In cases in which the
random number is larger than this percentage, an extraordinary result of zero is assumed. In
cases in which the random number is smaller, the amount of the extraordinary result (epl) is

determined according to the following equations:

epl;, + = (u(eplbm) +rn- U(eplbm)) (tay — ofar + ta—1 — ofar—1)/2 (C.17)
. l i
with epl®™ = P and rn % (0,1) (C.18)

(tag —ofa; +ta—1 —ofai—1)/2

As above, rn is a standard normally-distributed random number, and ta (ofa) denotes total

assets (other fixed assets).

3.2.7 Financial expenses

Regarding financial expenses, we distinguish between interest expenses and other tax-deductible
financial expenses, which may comprise, for example, amortization on financial assets. Our
forecast of interest expenses relies on the notion that interest is charged on long- and short-

term debt (liabilities), reported, on average, at the beginning and end of the financial year.
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Liabilities are derived as a residual item of the simulation process by deducting equity from
total assets. However, forecasting equity refers to the after-tax profit and thus necessitates an
assessment of financial expenses (see Section C.6). Because of this circular reference, we are not
able to use current-year liabilities to predict financial expenses. We account for this by adjusting
the previous year’s liabilities by a company-specific growth factor (GF, as defined in Equation
C.8), which is limited here to a value of 1.5.

The applicable debt interest rate is determined for each company based on items reported on
the company’s balance sheets and income statements in the past. It is defined as the ratio of
interest paid to average liabilities in the two years prior to the simulation. To control for the
general development of debt interest rates in the company’s residence country, the company-
specific interest rate is adjusted in two different ways, and we apply the maximum of the two
resultant interest rates. The two interest rates are denoted by irl and ir2 and are defined
according to Equations C.19 and C.20. Both interest rates are limited to 200 percent to mitigate
a distortion of the results attributable to influential outliers; cir refers to the country-specific

debt interest rate for corporations.’

) . interest paidy, . .

1= 2: — — C.19
R [ ' (liabilitiesy, + liabilitiesy,_,)/2 (ciryy — ciry) (C.19)
. . interest paidy, ciry

2= 2 - C.20
o . [ (liabilitiesyy + liabilities;y—1)/2  ciryy ( )

The determination of interest expenses is expressed in Equation C.21:

interest expenses; = [liabilities;—1 - (1 + GF})] /2 - max(irl;ir2) (C.21)

To estimate other financial expenses, we determine the proportion of years in which overall
financial expenses exceed interest paid, based on financial statements reported by the companies
in the past. This share is compared to a company-specific, uniformly distributed, random number
between zero and one. If this random number is smaller than the derived proportion, we calculate
other financial expenses for the company as follows: First, we calculate the average company-
specific ratio of the difference between financial expenses and interest paid to liabilities. This
ratio is calculated from historical data and refers only to years in which financial expenses >

interest paid. Second, this ratio is multiplied by the previous year’s liabilities. Equation C.22

5Country-specific debt interest rates are primarily taken from EUROSTAT. When interest rates were not available
from EUROSTAT, the web pages of national central banks served as a data source.
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formally expresses the determination of other financial expenses (ofe):

ly . . . .
f financial expenses; — interest paid;
ofe = g

ly — 1)) - liabilities;_ 22
(iabilities, + liabilities; )2 | ¥~ (Jy+1))-liabilities,— (C.22)

t=fy+1

3.2.8 Financial revenue

With regard to financial revenue, we differentiate (based on the structure of other fixed assets)
between interest and dividend income.® To forecast interest income, we distinguish between
companies with other fixed assets that are larger than zero and companies without other fixed
assets in the current year.

For companies without other fixed assets, we determine the ratio of financial revenue to average
total assets based on the last available financial statement and multiply this ratio by average
total assets (ta). The resultant determination of financial revenue is expressed in Equation C.23.
Given that other fixed assets are equal to zero for some firms, these firms do not hold shares in
other companies and therefore do not receive dividends. Financial revenue for these companies

then consists only of interest income:

financial revenuey,
(t(lly + taly_l)/Z

- (tay +tag—1)/2 (C.23)

interest revenue; = financial revenue; =

For companies with other fixed assets that are larger than zero, interest income is determined
as the difference between other fixed assets and shareholdings (i.e., equity investments), mul-
tiplied by a company-specific interest rate. The interest rate is derived from the last available
financial statement and is determined as interest income divided by debt investments (i. e., the
difference between other fixed assets and shareholdings). The determination of interest income
for these companies is expressed by the following equation (as above, ofa refers to other fixed

assets):

financial revenuey, — dividendsy,

interest revenue, = (ofa;—1 — shareholdings;_1) - (C.24)

ofayy, — shareholdingsy,

Dividends received are determined by multiplying the dividends that the subsidiary distributed

5Profits received from partnerships are disregarded because ASSERT is limited to the taxation of corporate

income. Because partnerships account for only 4.62 percent of all subsidiaries that are included in our data, this
assumption should not affect our results to any significant extent. In the case of cross-shareholdings, circular
calculations may arise. We therefore assume that distributions of the company holding the smaller share are
zero. If both companies hold the same share, zero distributions are assumed for both companies.
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by the corresponding parent company’s shares. To this end, distributed dividends are calculated
as described in the next section.

However, because ASSERT does not provide a full coverage of subsidiaries, the dividends that
are estimated by this direct approach are likely to underestimate the dividends that are actually
received. We account for this by adding a so-called “baseline dividend” in specific cases. As will be
described in Section C.10.3.2, dividend distributions for the pre-simulation period are determined
by applying an indirect approach, which avoids this underestimation of received dividends. We

therefore determine received dividends for the last year with available historical data (ly) using

dir .

both the indirect approach (divff‘l‘é; see Section C.10.3.2) and the direct approach (divi, Iy

see
above). If positive, the difference between indirectly and directly calculated dividends is the
“baseline dividend” for company i. The “baseline-dividend” increases the received dividends

of company i in every simulation year and is adjusted for the general economic development

according to the following equation (gdp is the gross domestic product growth):

. . _ d dpyy— d;
base d?:’l)idenst — max 0’ di,U’Lnd . divdlr] . (1 + gdpt 1+ gap: B gapily 1+9 ply> (025)

i, ly i, ly 2 2

4 Module 2: Possible behavioral responses

The second module accounts for possible behavioral responses. This module has yet to be fi-
nalized and aims to determine company responses to changes in tax regulations. In particular,
companies may adjust their capital structure and their investment behavior in response to tax
reforms. However, since the micro-simulation model is based on data for existing corporations,
it will not be possible to account for decisions with regard to legal form, which may also be

influenced by taxation.
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5 Module 3: Deriving tax liability

5.1 Tax liability under law in force
5.1.1 General approach

The tax liability of company i in year t is determined according to the following general equation:

mned;, ¢
I 1
nec2;, ¢
I 1
incly, ¢

Taxi i = Te(i), ¢ (Iplbtu — taz-free dividends; tl +gti, ¢ +loss-offset; ;) (C.26)

where 7, + is the statutory tax rate in country c and year t, plbt; ; is profit/loss before taxation,
as derived in Module 1, gt; ; represents increases or decreases in income resulting from an
applicable group taxation regime and loss-offset; ; denotes the consequences of inter-period loss-
offset, if available. We refer to plbt as a starting point, because this item already accounts for tax
depreciation, as described in Section C.3.2.5. As shown by the brackets above Equation C.26,
incl refers to profit/loss before tax less tax-free dividends, inc2 is taxable income before loss-
offset, and inc3 refers to taxable income after loss-offset. The determination of tax-free dividends
and the implementation of group taxation regulations and inter-period loss-offset provisions are

described in detail in the following sections.

5.1.2 Determination of tax-free dividends

Financial revenue (and therefore also profit/loss before tax) comprises both interest revenue and
received dividends. Thus, it is necessary to deduct tax-free dividends from profit/loss before tax
to derive taxable income. As distributed dividends can only be determined after tax liability is
derived, we base our determination of received (and tax-free) dividends on the previous year’s
distributions to avoid circular references. We therefore assume that dividends that are distributed
at the end of the year are received at the beginning of the next year.

In determining tax-free dividends, we refer to the regulations that are currently prevailing
in the different EU member states. However, in the case of “baseline dividends” (see Section
C.3.2.8), we are not able to identify the dividend’s country of origin, making it impossible to
determine the amount of a potential tax credit. We therefore assume, for the purpose of our
simulation, that the consequences of a tax credit are equal to a 100-percent tax exemption if

tax law provides for a full tax credit for (domestic or foreign) taxes on distributed profits. This
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simplifying assumption affects tax liability only in cases in which the tax rate in the dividend’s
country of origin is smaller than the tax rate in the country of destination. Otherwise, the use
of exemption method and the use of credit method result in the same tax payments. Potentially

resulting inaccuracies should therefore not affect our results to any significant extent.

5.1.3 Group taxation

5.1.3.1 Application requirements Currently, 18 out of the EU 28 member states provide for
special regulations regarding the taxation of corporate groups. In determining whether a group
taxation regime applies, we assume that companies opt to apply the regime whenever the rele-
vant legal requirements are met. These requirements include a minimum holding condition, the
threshold of which ranges between 50 percent and 95 percent. Further cross-country differences
arise depending on whether indirect shareholdings are considered and how they are determined
(on an additive or multiplicative basis). These regulations are considered in our model.

The German tax group regulation (“Organschaft”) differs from the regimes that are codified
in other European member states insofar as a profit-and-loss transfer agreement is a prerequisite
for the formation of a tax group (a similar requirement was also applied in Austria until 2005).
The existence of a profit-and-loss transfer agreement can be observed in our data, as the related
transfers of profits and losses are reported in the subsidiary’s profit and loss statement as ex-
traordinary income. Thus, we assume that an “Organschaft” exists if both the relevant minimum
participation requirement is met and the profit/loss of a subsidiary is transferred completely to
its parent company (i.e., the subsidiary reports a profit/loss for period of zero, whereas the

profit/loss after tax is different from zero).

5.1.3.2 Tax consequences Codified group taxation regimes also differ with regard to the tax
consequences. All available systems provide for an intra-group loss-offset, whereas some member
states additionally allow for a full or partial elimination of profits from intra-group transactions.
As our data do not include any information on these transactions, we cannot take the latter
consequences into account, meaning that the consideration of group taxation regimes in ASSERT
is limited to the offset of losses. In this respect, the available regimes can be classified into the
following three types: pooling onto parent, group contribution and group relief.

In the case of pooling onto parent, the income of the subsidiaries is attributed to and taxed
at the level of the parent company, as expressed by Equations C.27 and C.28. gt; stands for

the amount that must be added/deducted from the parent’s or subsidiary’s taxable income as a
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consequence of applying the group taxation regime. The term incl; ; refers to the preliminary
taxable income (profit/loss before taxation less the tax-free dividends of company i in year t,
as also noted in Equation C.26), whereas Y, incl; ¢ refers to the preliminary definition of
taxable income of all companies i belonging to a common tax group k (including the parent
company). incl, ¢ is the preliminary taxable income of the parent company. For Germany, it is
additionally taken into account that the transfer of income for tax purposes is accompanied by

a transfer of cash in the same amount.

n

Parent company: gt; = Z incl; ¢ —incly ¢ (C.27)
i=1

Subsidiary: gt; = incl; ¢ - (—1) (C.28)

In case of the group-relief and group-contribution systems, all results of a tax group are
aggregated and proportionally divided between the group members. If an overall loss is incurred,
it will be shared only by the loss-making companies. Similarly, overall profits are only shared by
the profitable companies. The tax consequences of the group-relief system are determined based
on the following set of equations. The term incl; ; refers to the preliminary taxable income
of company i in year t, whereas incly4 ¢ (incly— ;) refers to the overall positive (negative)
preliminary taxable income of all n companies i belonging as a subsidiary or parent to a common
tax group k. The term gt; ; denotes the amount that must be added/deducted from company
i’s preliminary taxable income in order to account for the effects of the group-relief or group-
contribution system. For countries that apply the group-contribution system, it is additionally
taken into account that the transfer of income for tax purposes is accompanied by a transfer of

cash in the same amount.

n
inclpy, = Zmax(incli; 0) (C.29)
i=1
n
incly_ ¢ = » min(incl;;0) (C.30)
i=1
o . incly ¢ , : .
ifinclyy, > —inclp— ¢ gty = max | ———;0 ] - (inclpy, ¢ + incly_ ) —incl; ¢ (C.31)
’ ’ melpy ¢ ’ ’ ’
o . incly ¢ . : .
ifinclpy + < —incly_ @ gt ¢ = max 177 0) - (inclis, ¢ +incly— ) —incl; ¢ (C.32)
incly_ ¢
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5.1.4 Inter-period loss-offset

In determining the consequences of inter-period loss-offset, we take into account the general
availability of loss carry-forward and carry-back as well as restrictions with regard to time or
amount, if applicable in the member state. Equations C.33 to C.35 express the incorporation
of loss-offset regulations into our calculation of taxable income in an exemplary manner. We
differentiate between years with negative (i. e., a loss carry-back may apply) and positive taxable
income before loss-offset (i.e., existing loss carry-forwards may be used). inc2; ¢ denotes taxable
income before loss-offset (i.e., profit/loss for before taxation less tax-free dividends, considering
the group taxation system), inc3; ¢ refers to taxable income after loss-offset (see also Equation
C.26), limit is the amount that the loss carry-forward/carry-back is restricted to and lcf;, ¢
denotes the amount of existing tax loss carry-forwards of company i in year t. For the loss-offset
regulations that are most commonly applied in the EU member states, loss-offset is defined as

follows:

(a) inc2 <0, no loss carry-back:

loss-offset; = inc2; ¢ - (—1) (C.33)

(b) inec2 < 0, loss carry-back with a restriction regarding both time and amount

loss-offset; = inc2; ¢ - (—1) — max(0; min(—inc2; ¢; ncd; ¢—1; limit)) (C.34)

(¢) inc2 > 0, loss carry-forward with a restriction regarding both time and amount

loss-offset; , = min(inc2; ¢; lef; ; limit) - (—1) (C.35)

To determine the tax loss carry-forwards existing in year t (lcf; ¢), possible time restrictions
are taken into account. That is, in countries in which tax loss carry-forward is limited to a
certain number of years, loss carry-forwards are forecasted in separate “baskets”, depending on
their year of occurrence. When determining taxable income, loss carry-forwards for early years
are used first and loss carry-forwards are eliminated if they are older than the number of years

that the carry-forward is restricted to.
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5.2 Determining the consequences of tax reforms

The main objective of applying tax-related micro-simulation models is to assess the consequences
of possible tax reforms. Therefore, ASSERT is designed to allow for the incorporation of amend-
ments to all the tax provisions that are considered, including amendments to provisions regarding
tax depreciation, dividend tax treatment, intra-group and inter-period loss-offset, cross-border
taxable income allocation (direct versus indirect methods) and applicable tax rates. Further-
more, the modular design of ASSERT also allows for an extension of the model by incorporating
additional (and possibly new) tax regulations.

In determining the consequences of tax reforms, we leave the forecast of next year’s earnings
and investments unaffected, at least as long as we do not consider behavioral responses. Rather,
we solely amend the procedures that translate these forecasted earnings into tax liabilities.
Changes in the tax liability resulting from a tax reform are associated with liquidity effects. We

account for these effects by adjusting distributed dividends and the resultant capital structure.

6 Module 4: Deriving items for next year’s simulation

To determine the amount and structure of next year’s equity and liabilities, we start by deter-
mining possible injections of equity capital. In this regard, each of the following three steps is
carried out separately, depending on whether the total of the previous year’s shareholders’ funds
and current-year profit/loss for period is smaller than zero.

In a first step, we determine the likelihood of an equity capital injection based on historical
balance sheet data. In this respect, we assume a capital increase when the total of the previous
year’s shareholders’ funds and current-year profit/loss for period is smaller than current-year
shareholders’ funds. The probability of a capital injection is then determined as the frequency
of years with a capital increase over the total number of years with historical data per firm.

In a second step, we draw a uniformly distributed random number between zero and one. This
random number is compared to the likelihood for a capital increase. If the random number is
smaller than or equal to the determined probability of a capital injection, the amount of the

capital increase is determined in a third step, expressed by Equations C.36 and C.37:

capital increase; = total assets; - capital-increase-ratio (C.36)

shfi — (shfi—1 + ply)
total assets;

(C.37)

with capital-increase-ratio =
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The capital-increase-ratio is determined as the country-specific average for all years and
companies included in the set of historical data. shf refers to shareholders’ funds, and pl refers
to profit/loss for period. The ratio can take values between zero and one and is determined only
for firm-year observations that are characterized by a capital increase.

As a second source of changes in equity, we determine dividend distributions for each of
the simulation companies. Dividend distributions are estimated for all companies of a corporate
group by employing a bottom-up approach. That is, we start with the lowest-tier subsidiary that
is distributing dividends to the direct parent company, which distributes dividends to the next-
tier company and so forth. We use two different approaches to determine distributed dividends
and choose the maximum of the two resultant values.

According to the first approach, we compare the sum of previous-year shareholders’ funds and
current-year profit/loss after tax to current-year total assets. If the sum of the first two items is
larger, the dividend distribution is assumed to be equal to shareholders’ funds plus profit/loss
after tax minus total assets.

According to the second approach, dividends are determined by applying a company-specific
payout ratio, calculated on the basis of the most recent historical financial statement data. In
this respect, profit/loss after tax is denoted as plat, and the following payout ratio is calculated
separately for years with plat > 0 (index pos) and for years with plat < 0 (index neg); osf

stands for other shareholders’ funds.

ly
. plat; — (osfy — 0sfi—1)
ayout-ratio; = number of years C.38
pay i tlzy:_Q aty 05T / fy (C.38)

To determine the dividend distributions, we differentiate between three different situations,

as shown in the following equations:

(a) plat >0

distributed dividends = payout-ratiot®® - (plat, + osf;) (C.39)

(b) plat < 0 and shareholders funds + plat — capital > 0

distributed dividends = payout-ratio; - (plat; + osft) (C.40)
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(c) plat <0 and shareholders funds + plat — capital < 0

distributed dividends = 0 (C.41)

Subsequent to the determination of dividend distributions, we estimate the equity of company
iin year t as the previous year’s equity plus the current year’s after tax profit (or loss) minus

any dividend distributions. Liabilities then are the residual between total assets and equity.

7 Module 5: Determining tax revenue and tax burden

7.1 Determination of revenue impacts

In determining the revenue consequences of tax reforms, three issues have to be considered.
First, appropriate indicators for tax revenue have to be determined. Second, the results from all
simulation runs have to be condensed, and third, the condensed simulation results have to be
extrapolated in an adequate manner.

Tax revenue is determined in ASSERT using three different definitions. First, we define gross
tax revenue as the total of all tax liabilities. That is, tax loss carry-forwards prevailing at the
end of the simulation period are disregarded and are only reported as a separate item. Second,
net tax revenue is determined, defined as gross tax revenue minus the tax value of unused loss
carry-forwards at the end of the simulation period. Our third measure considers timing effects
when defining tax revenue and is defined as the net present value of net tax revenue. The measure
is determined by discounting tax revenue at a uniform rate, assuming that loss carry-forwards
at the end of the simulation period are utilized in subsequent periods at a constant rate that
differs across the member states. The member-state-specific average ratio of utilized losses to
loss carry-forwards is calculated based on the outcome of our simulation. The present value of
tax loss carry-forwards that are remaining at the end of the simulation period is then determined
as the present value of the reduction of tax liabilities caused by these loss carry-forwards.

By applying these different definitions of tax revenue, we aim to more clearly show the possible
effects of provisions that affect the distribution of the tax base over time (e.g., loss carry-
forwards). More restrictive loss-offset provisions may have a permanent effect on tax revenue,
if losses carried forward from earlier periods are ultimately lost. As a consequence, a higher
aggregate net tax revenue is observed, whereas gross revenue increases only to the extent that

these unused losses could be utilized if less restrictive provisions were applied. The net present
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value of tax revenue also reflects mere timing effects.

Since tax liability is estimated under uncertainty, the resultant tax liabilities for each corpo-
ration and year have to be condensed into one single number. Hence, for each corporate group
and each stand-alone company, we choose one simulation run as the basis for extrapolation.”

The following steps are carried out to determine the appropriate simulation run:

(1) Adding up tax liabilities for each corporate group, year and simulation run.

(2) Determining the median value of the aggregated tax liabilities for each corporate group

and each year.

(3) Calculating the absolute differences between aggregated tax liabilities and its median for
each observation and adding up these differences for each corporate group and simulation

run over all years.
(4) Choosing the simulation run with the smallest total of absolute differences.

Forecasting tax revenue in ASSERT bears the problem that although the applied database
covers a large proportion of the universe of all existing corporations (see also Table C.5 for the
general data coverage of AMADEUS), it lacks complete balance sheet information for a signifi-
cant share of these companies. Relative changes in tax revenue determined on this basis are not
distorted, as long as the simulation companies constitute a representative sample of all exist-
ing corporations. However, since the requirements for being included in the simulation process
are more frequently fulfilled by large companies, this is presumably not the case. To overcome
possible distortions that may result from an underrepresentation of small and medium-sized
corporations, we account for this imbalance by applying the following extrapolation procedure.
First, all corporations that are included in the simulation process are allocated to different
clusters according to their country of residence, organizational structure (i. e., whether the cor-
poration belongs to a corporate group) and size (in terms of total assets); each cluster is defined
to consist of 200 corporations. Second, all companies that are included in AMADEUS are allo-
cated to these clusters, and we determine expansion factors by dividing the sum of the total
assets of all companies in a cluster by the sum of the total assets of all simulation companies in
their cluster. These factors are adjusted to account for an underrepresentation of unprofitable

companies in AMADEUS, using national tax statistics. The resultant expansion factors are used

7 Another possibility would be to use the mean value of all estimated tax liabilities. However, several robustness
tests showed that this procedure may be heavily influenced by outliers, which is why we decided against using
this approach.
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to extrapolate both tax liability and existing tax loss carry-forwards at the end of the simulation

period.

7.2 Determination of tax burden

In determining the tax burden, we distinguish between marginal and average tax rates, both of
which are determined at the individual company level and at group level. To determine marginal
tax rates, we rely on the method proposed by Graham, 1996a, Graham, 1996b and Shevlin, 1990,
which was also applied in the studies by Blouin et al., 2010 and Graham & Kim, 2009. In these
studies, “the marginal tax rate is defined as the present value of current and expected future
taxes paid on an additional dollar of income earned today” (Graham, 1996a, page 44).

In contrast, no common standard has emerged in the existing literature with respect to the
definition of average tax rates. From an economic point of view, the average tax burden should
be defined as the ratio of discounted future tax liability to discounted future economic earn-
ings. The latter cannot be derived from financial statements and must therefore be approxi-
mated (Collins & Shackelford, 1995). Common definitions set tax liability (or tax payments) in
relation to a profit figure, assets employed, operating revenue or the operating cash flow. Any
specification with a numerator that depends on underlying (tax) accounting principles deter-
mines a statutory tax burden rather than an average tax burden (Plesko, 2003). Furthermore,
international comparisons might be biased because of international differences in the accounting
provisions (Nicodéme, 2001, Collins & Shackelford, 1995). If tax liability refers to operating
revenue or assets employed, a bias is created with respect to international differences in prof-
itability. Using operating cash flow to determine the average tax rate enhances the comparability
across countries, but induces a bias of the average tax rates with respect to the capital intensity.
Companies with high capital intensity should, other things being equal, have a lower average
tax rate (Schratzenstaller, 2004, Nicodeme, 2001, Zimmerman, 1983).

For the purposes of our analysis, we measure the average (company/group) tax rate as the
reduction of the present value of cash flow to equity. The cash flow is derived indirectly from
the financial statements and is defined as the total of operating cash flow, cash flow from debt

financing and cash flow from investments (l¢l; ; are long-term liabilities, which are composed of
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debt and provisions, and plbt; + refers to profit/loss before taxation of company i in year t):

cash flow; = operating profit/loss; ¢ + depreciation; ¢
+ Altl;  + interest revenue; ¢ — interest expenses;
— (Afized assets; + + depreciation;, +) (C.42)

& cash flow; + = plbt;  + Altl; 1 — Afived assets;, (C.43)

In order to determine the average tax rate (atr), cash flows and tax liabilities (tax; ) are
discounted at a uniform rate r. The average tax rate is defined in Equation C.44. Loss carry-
forwards that remain at the end of the simulation period (lcf; ¢) are assumed to be utilized in
subsequent periods at a constant rate that differs across the member states (utilization mtec(i)),
with the present value of the related tax advantage denoted by LCF (7. is the country-specific
tax rate, and n refers to the number of years within which loss carry-forwards are, on average,

utilized; n is determined from historical data).

S tax - (1+ 1)t — LOF; 4
Zgl cash flow; - (1+r)~t
n

with LOF; ;=)

r=1

(C.44)

atri ¢ =

lefi ¢ - utilization rate g, . - Te(i)
(1+7r)®

(C.45)

The applied cash-flow definition should avoid a biased mismatch between the numerator and
the denominator of the average tax burden as long as the total of tax depreciation equals the
capital expenditure during the period under consideration.® The same applies to borrowings and
settlement of debts.

In addition to determining the average tax rate of the individual company/group, we determine
country averages that reflect the attractiveness of each country as an investment location. To
this end, we exclude from our analysis companies/groups with a total cash flow that deviates
by more than 100 percent from the total of profits and losses before tax over the period under
consideration (owing to the possible inaccuracies addressed above). In order to avoid errors due
to outliers in the sample, we also exclude companies/groups with an average tax rate that differs

by more than 100 percent from the median average tax rate of the member state. The average

8 As companies were, on average, growing during the simulation period, net investments should, on average, slightly
exceed total depreciation during the simulation period. This results in a slight overestimation of the average tax
rate.
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tax rate for the member states is then assessed as the mean of the average tax rates for the
remaining companies/groups in the sample.

In order to determine country averages, we introduce one further distinction. We distinguish
the average tax rate of companies/groups with a positive total cash flow over the simulation pe-
riod (atr™) from the average tax rate of companies/groups with negative total cash flows (atr™).
This distinction is necessary, because the average tax rates for companies/groups with positive
cash flows must be interpreted differently from the average tax rates for companies/groups with
negative cash flows. In the first case, the average tax rate has to be interpreted as a tax burden
(i.e., the lower the tax rate is, the more attractive the country is as an investment location
from a pure tax perspective). In the second case, the average tax rate has to be interpreted as
a tax relief (i.e., the higher the tax rate is, the more attractive the country is as an investment
location). Both measures (atrt and atr™) are accommodated to create a combined average tax
rate, which takes into account both the tax burden on profits (atr*) and the additional tax
burden resulting from the tax discrimination for losses (atr™), weighted by the number of com-
panies/groups in the sample with negative total cash flows over the simulation period (#)
The following equation for the combined average tax rate results:

atr; ¢ = atrit + . (atr;ft — atr;t) (C.46)

nt +n-

8 Accuracy of the model

To evaluate the forecasting quality of ASSERT, we calculate the mean and median values as
well as standard deviations of the forecasted items and compare them to the values actually
realized, as reported in an updated version of the AMADEUS database (AMADEUS update 196).
Moreover, we determine correlations between simulated and realized items. In particular, we
evaluate the forecasting quality of the items total assets, liabilities, depreciation and operating
profit/loss (EBIT). Results relating to all countries covered in ASSERT are shown in Table C.1.
The results of country-specific evaluations can be found in Appendix 3 in Tables C.8 to C.17.
These tables are provided for those ten countries with the most firm-year observations available
in both ASSERT and AMADEUS update 196. Forecasted and realized data refer to the years
2008 to 2010. It is not possible to evaluate simulation results of 2011, since the respective data
are not included in the latest available AMADEUS update. Besides, the number of observations

in Table C.1 is smaller than the number of corporations included in the simulation process,
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because Table C.1 is restricted to companies, which are included in both the simulation process

and AMADEUS update 196.

Table C.1: Forecasting quality of ASSERT

Year 2008 2009 2010
Total assets Number of observations 410,501 389,552 97,470
ASSERT Mean 12,097 12,757 17,689
Median 1,675 1,755 1,481
Standard deviation 193,958 201,568 282,866
AMADEUS Mean 13,249 13,486 21,086
Median 1,816 1,832 1,682
Standard deviation 251,250 261,674 410,911
Comparison Correlation 0.909 0.889 0.918
Liabilities Number of observations 410,503 389,550 97,470
ASSERT Mean 7,922 8,629 11,8033
Median 1,061 1,136 950
Standard deviation 131,171 143,657 201,688
AMADEUS Mean 8,200 8,122 12,083
Median 1,082 1,053 927
Standard deviation 139,716 140,776 228,371
Comparison Correlation 0.870 0.832 0.875
Depreciation Number of observations 407,190 384,899 96,395
ASSERT Mean 392 425 529
Median 45 52 48
Standard deviation 8,049 8,712 9,851
AMADEUS Mean 368 381 465
Median 43 45 43
Standard deviation 6,443 6,427 7,158
Comparison Correlation 0.903 0.879 0.878
Operating profit/loss Number of observations 410,387 389,471 97,453
ASSERT Mean 676 589 955
Median 95 82 100
Standard deviation 12,532 17,777 16,793
AMADEUS Mean 646 534 933
Median 95 73 103
Standard deviation 18,598 14,910 17,049
Comparison Correlation 0.603 0.215 0.469
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As can be seen from Table C.1, the forecasting quality of ASSERT is very satisfying. The
statistical measures are sufficiently similar to each other, especially when it is taken into account
that the results are not corrected for outliers.” The correlation between realized and simulated
values is around ninety percent for total assets and depreciation. Similarly, the correlation with
regard to liabilities is between eighty and ninety percent for the three years considered. The
correlation with regard to the operating profit/loss is around 43 percent, on average. The smaller
correlation observed for this item comes as no surprise, since forecasting profitability covers
more than just growth effects. In addition, it can be observed that the correlation of operating
profit/loss is smallest in 2009. This is reasonable, as results in 2009 were heavily influenced by
the global financial and economic crisis, which made accurate forecasting more difficult. When
looking at the development of the forecasting quality over time, it becomes apparent that it
decreases only slightly, if at all. We therefore assume sufficient forecasting quality for the whole
simulation period of four years and do not expect a significant decline in the forecasting quality
in 2011 as compared to the years 2008 to 2010.

We also analyze, to what extent differences in the mean value of realized and forecasted items
are statistically significant. We apply a country and year specific t-test and compare the mean
values of the items forecasted in ASSERT to the mean values of the realized items in AMADEUS
update 196. The corresponding p-values are reported in Tables C.8 to C.17 in Appendix 3. In
more than 60 percent of all cases, we do not find a difference in the mean value that is statistically
significant at the one- or five-percent level.

Since ASSERT aims at determining revenue consequences of tax reforms, estimating the resul-
tant tax revenue with sufficient precision is the main objective of the simulation, while a correct
estimation of the underlying components is only secondary, given that tax revenue is determined
correctly. We therefore compare tax revenue estimated in ASSERT with realized tax revenue in
Germany between 2008 and 2011 (see Oestreicher et al., 2012). The comparison revealed that
forecasted and realized tax revenue are very similar to each other and that they developed ana-
logously over time (with the exception of the year 2011). As the primary objective of ASSERT
is the determination of relative revenue consequences of tax reforms rather than forecasting tax
revenue over time, estimating the correct amount of tax revenue is not as important as avoiding
systematic over- or underestimations of tax revenue. Based on the preceding analyses, it does

not appear as if ASSERT is subject to such miscalculations.

9Two firm-year observations were disregarded for this analysis, which probably include erroneous information in
AMADEUS update 196.
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9 Summary

The micro-simulation model described in this paper, ASSERT, is designed to quantify the tax
consequences of a corporate tax reform in the EU member states on the tax revenue and tax
burden of the companies concerned. In doing so, ASSERT differs from existing similar micro-
simulation models in that it includes 19 EU member states instead of being limited to one specific
country and that it uses forecasting procedures to simulate future company performance and tax
liability. Accordingly, ASSERT allows us to assess the tax consequences of tax reforms regard-
ing the taxation of multinational groups (e.g., the introduction of a CCCTB), to incorporate
behavioral responses and to estimate revenue with respect to the cross-country second-round

effects of national tax reforms in one member state.



C ASSERT - Assessing the effects of reforms in taxation 65

10 Appendix 1 - Generation of database

10.1 Database and data selection

ASSERT draws primarily on company micro-data that are included in the AMADEUS database.
AMADEUS is a comprehensive pan-European database that contains financial information on
about nine million public and private companies in 38 European countries and is made available
by the private database provider Bureau van Dijk.!° The database contains standardized (con-
solidated and unconsolidated) annual accounts, financial ratios, and information on the legal
forms, industry and ownership of the companies that are included in the database. It is the
policy of Bureau van Dijk to include all companies for which plausible and up-to-date informa-
tion is available. Consequently, AMADEUS provides neither a complete sample nor a randomly
chosen sample of companies, and this must be taken into account whenever simulation results
are discussed. In AMADEUS, balance sheets and profit and loss accounts are presented in an

aggregated, standardized layout that is outlined in Table C.2 and Table C.3.

Table C.2: Balance sheet items available in AMADEUS

Assets ‘ Equity and Liabilities
Fixed assets Shareholders’ funds

- Intangible fixed assets - Capital

- Tangible fixed assets - Other shareholders’ funds

- Other fixed assets Non-current liabilities
Current assets - Long-term debt

- Stocks - Other non-current liabilities

- Debtors Current liabilities

- Other current assets - Loans

- Thereof cash and cash equivalents - Creditors
- Other current liabilities

Total assets Total shareholders’ funds and liabilities

According to the data description that is provided by Bureau van Dijk, the item other fixed
assets primarily consists of financial fixed assets. On the right-hand side of the balance sheet,
the item capital reports subscribed capital, whereas other shareholders’ funds comprises capital
reserves, profit reserves and retained earnings.

With regard to the profit and loss account, sales is restricted to earnings from the core business

activity, whereas operating revenue/turnover also includes other operating earnings. In addition

OFor a discussion of the advantages and disadvantages of AMADEUS in comparison to other sources of company
micro-data, see Poppe, 2007.
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Table C.3: Income statement items available in AMADEUS

1 Operating revenue/turnover

2 Sales

3 Costs of goods sold

4 Gross profit (1 - 3)

5  Other operating expenses

6  Operating profit/loss (4 - 1)

7  Financial revenue

8  Financial expenses

9  Financial profit/loss (7 - 8)

10 Profit/loss before tax (6 + 9)
11  Taxation

12 Profit/loss after tax (10 - 11)
13 Extraordinary and other revenue
14 Extraordinary and other expenses
15 Extraordinary and other profit/loss (13 - 14)
16 Profit/loss for period (12 + 15)

to the items covered in Tables C.2 and C.3, export turnover, material costs, cost of employees,
number of employees, depreciation and interest paid are reported.

Furthermore, AMADEUS includes information on the companies’ legal form, industry and
shareholders. However, this information is reported only for one specific point in time in each
update, which is, in most cases, the date of the last available financial statement. We use legal
forms and industry codes (primary NACE codes) from the last available update as well as own-
ership information taken from four different updates of AMADEUS (the mapping of corporate
group structures and the identification of corporate groups’ industries are described in Sections
C.10.2.2 and C.10.3.4).

The taxation of a company depends on its legal form. Therefore, each company in our sample
must be classified as either a corporation or a partnership for tax purposes. To this end, we rely
on the legal form as provided in AMADEUS and the list of legal forms falling under the Parent-
Subsidiary Directive to classify companies as corporations.!! Whereas corporations constitute a
separate subject to tax in all member states, the income of partnerships is taxed in the hands
of the individual partners in most member states (“pass-through taxation” or “transparency
principle”). As the information provided in AMADEUS does not allow for a reliable estimation
of individual income tax, ASSERT is restricted to the taxation of corporations.

In selecting relevant sample companies, in a first step, we include all unconsolidated annual

accounts, given that a company has its legal seat in one of the EU 28 member states and operates

HSee the annex of the Parent-Subsidiary Directive for this list.
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in the legal form of a corporation. In order to qualify as a simulation company, further data
requirements have to be met, which are briefly summarized and substantiated below (see also

Section C.2.2 in this respect):

(1) Industry sector classification
(2) Shareholding information and corporate group structure

(3) Tangible fixed assets, intangible fixed assets, other fixed assets and total assets for the
last two reported years; asset structure (i.e., the subordinated items of tangible fixed
assets, intangible fixed assets and other fixed assets as well as the corresponding years of

acquisition)

(4) Equity (with the subordinated items capital and other shareholders’ funds) and liabilities
for the last two reported years

(5) Operating profit/loss and depreciation for the last two reported years

(6) Company-specific credit and debt interest rates, i.e., financial revenue and financial ex-
penses for the last reported year

(7) Tax loss carry-forwards for the last reported year

(8) Sales, number of employees and cost of employees for the last two reported years

(9) At least 180 three-year datasets per country to be able to apply the bin approach (see Sec-
tion C.3.2.2); a comprehensive number of observations per country to allow for a realistic

estimation of revenue consequences.

The resultant data sample in its current version is illustrated in detail in Section C.11.

10.2 Preparation of the original data
10.2.1 Financial data

10.2.1.1 Elimination of erroneous data The accuracy of a micro-simulation model depends
essentially on the quality of the underlying data. We therefore apply comprehensive data prepa-
ration procedures in order to eliminate erroneous and implausible information and (where pos-
sible) supplement missing values. To this end, we (a) assess the balance sheet for differences
between total assets and total equity and liabilities, (b) eliminate (subject to certain excep-

tions) negative items in the balance sheet and income statement, (c) insert missing values and
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(d) eliminate erroneous information in the balance sheet and income statement in the case of
differences between totals/subtotals and the sums of subordinated items.

In applying step (a), no financial statement appeared to show discrepancies between total
assets and total equity and liabilities. With regard to step (b), we observed 931 financial state-
ments with negative balance-sheet totals as well as a number of financial statements with negative
subordinated items in either the balance sheet or the income statement. Because the data are
processed and aggregated automatically by the database provider, negative items would nor-
mally be attributable to accounting errors and therefore would lead us to delete the balance
sheet or income statement. However, we accept negative values for the balance sheet items other
fixed assets (negative book values are related to investments in partnerships), stocks (negative
values are possible if stocks are netted against advance payments), cash/other current assets
(negative values are possible if bank account balances are negative) and other shareholders’
funds (negative values are possible if loss carry-forwards exceed reserves). With regard to cap-
ital, negative values are accepted for partnerships, as equity is not always reported in separate
items for these companies. In contrast, in the case of corporations, negative values for capital
are assumed to be the consequence of accounting errors. As far as the income statement is
concerned, negative values should only exist with regard to totals and subtotals. We therefore
delete income statements completely if negative values are observed for one of the income state-
ment items operating revenue/turnover, sales, costs of goods sold or other operating expenses.
If negative values occur only in items (other than (sub)totals) that are reported in the income
statements below operating profit/loss, we delete the income statement except for the items
sales and operating revenue. In step (c), we insert missing values. The calculation of missing
values is limited to cases in which the supplementation can be carried out unambiguously on
the basis of totals, subtotals and /or subordinated items. The supplementation of missing values
in other cases would require reference to industry and/or country averages, which would curtail
the individuality of the micro-data. Finally, in step (d), we verify both the totals and the subto-
tals in the balance sheets and income statements for mathematical correctness. Any differences
below a value of two (values are reported in thousands of euro) are accepted as rounding differ-
ences. Larger differences lead to the deletion of the smallest possible (defective) section of the

corresponding balance sheet or income statement.

10.2.1.2 Imputation of missing values Inserting missing values as described in the previous

section is limited to cases in which this supplementation could be made free of ambiguity.
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As an exception to this general rule, we estimate missing values for the items sales and cost of
employees if the related items operating revenue/turnover and number of employees are reported
in AMADEUS and vice versa. Two arguments support the calculation of values for these items.
First, the values of these items can be expected to be strongly correlated with the values of
the related items, indicating that estimating missing values for these items should be possible
with sufficient accuracy. Second, for a number of countries, AMADEUS provides values for only
one of the related items, meaning that calculating values for missing items is necessary to avoid
excluding all companies from these countries.

Our approach to calculating these missing items aims to consider the characteristics of the
individual companies to the greatest extent possible but, at the same time, to avoid any sub-
stantial impact of influential outliers. Based on this notion, we apply the following five-step
procedure to determine missing values for sales and operating revenue (cost of employees and
number of employees) based on the median ratios for sales to operating revenue (cost of employ-
ees to number of employees). We use (a) ratios of the same corporation over all years if at least
three values are available. Otherwise, we rely on (b) ratios of the same industry in the same
country in the same year, (c) ratios of the same country in the same year over all industries, (d)
ratios of the same industry in the same country over all years or (e) ratios of the same country
over all industries and years. To apply one of the ratios for (b) to (d), we require a minimum of

ten values.

10.2.1.3 Elimination of implausible data In addition to eliminating financial statements with
information that is obviously erroneous owing to either discrepancies or negative items, we
use a second algorithm that identifies and eliminates mathematically correct but implausible
information. To this end, we examine both the relations of different financial statement items
within one year and the development of certain items over time. To test the plausibility of

information reported within a single financial statement, we apply the following set of conditions
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(cempl refers to cost of employees and depr refers to depreciation):

sales < operating revenue (C.47)
export turnover < operating revenue (C.48)
material costs < cost of goods sold + Astocks (C.49)

material costs + cempl + depr < cost of goods sold + operating expenses + Astocks (C.50)
interest expenses < financial expenses (C.51)

number of employees < cost of employees (C.52)

If condition C.47 is not met, we delete the entire income statement; if condition C.52 is not
satisfied, we eliminate only the items number of employees and cost of employees. If one of
the remaining conditions is violated, we delete the income statement and all other financial
statement items that are included in the equation with the exception of operating revenue and
sales. In addition, we examine the items total assets, sales, operating revenue, cost of employees,
number of employees and the ratio of cost of employees to number of employees over time. In
particular, we eliminate the whole balance sheet (income statement) if the relative change in
total assets (sales, operating revenue) from year x to year x+1 is larger than 10,000 percent
or smaller than -99 percent. To this end, the second criterion is only applied if the item is of

considerable size in year t (i.e., larger than 100,000).

10.2.1.4 Currency conversion Original financial statement information is extracted from the
AMADEUS database in euro. This may create inaccuracies in countries with local currencies if
balance sheet or income statement items are compared over time (as, for example, in the case
of investment in fixed assets). A positive value for investment in this case may reflect both
real activities and mere exchange rate changes. Before starting the simulation procedure, we
therefore convert data from all non-euro countries (i.e., Bulgaria, Czech Republic, Denmark,
United Kingdom, Hungary, Poland, Romania, Slovakia and Sweden) into local currency.'?
Company-year-specific exchange rates depend on the account date and are available in the
database for most company years. In cases in which the account date but no exchange rate

is available in AMADEUS, we refer to the mean exchange rate over all companies in the same

120nly dividend distributions are converted again into the parent company’s local currency to avoid inconsistencies
between the distributing and the receiving company.
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country and year with the same account date. In cases in which neither the account date nor

the exchange rate is available, we refer to the country and year specific average exchange rate.

10.2.2 Ownership data and corporate group structures

Shareholder information is reported only with reference to one specific point in time in each
AMADEUS update. We are therefore not able to consider ownership information and group
structures on a year-by-year basis. Incorporating all available information, we use four different
updates of AMADEUS (update 64 for 1994 to 1999; update 100 for 2000 to 2002; update 125 for
2003 to 2005; update 172 for 2006 to 2007) and assume that ownership data and group structures

are unchanged between different reporting dates.

Table C.4: Preparation of ownership data

Database information Level of adjustment
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X known 10,808,015  75.99% no Zé’
- unknown 2,139,937  15.06% 0.00 yes 1,925,878 S
<X smaller X 2,452 0.02% | X-0.01 | yes 14 A
>X greater X 112,902 0.79% | X+0.01 | yes 112,733 §D
CQPI 50%+1 share 7 0.00% 50.01 =
G error in database 86 0.00% | 100.00 %
MO controlling interest 1,465 0.01% 50.01 yes 1,455 g
+/-X +/-X 329 0.00% X g
NG under 1% 1,714 0.01% 0.01 °©
WO above 98% 1,155,526  8.12% | 98.01 N
Sum 14,222,433 100.00% | 3,414,418 2,040,080 | 2.418

Again, we apply a data preparation algorithm to eliminate erroneous information, particularly
if the overall participation of all reported shareholders for a company exceeds 100 percent, and
to impute missing information or specify reported shareholdings.'® The procedure for preparing

ownership data is described in Table C.4. The numbers reported in this table refer to the

13Gee also Koch, 2010 and, in detail, Poppe, 2007, for a slightly adjusted description of this step.
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shareholders of all companies that are included in AMADEUS; thus, a company held by five
different shareholders is included five times in Table C.4. Participation is reported to be free of
ambiguity in 75.99 percent of the cases (coded in AMADEUS as X and CQPI).!* For the remaining
entries, the participation rate is unknown or is reported only in terms of a minimum or maximum
value. Ownership information that is not reported with a precise participation quota is amended
using a three step approach: First, each of the entries is assigned an exact participation rate.
It equals zero if the actual participation rate is completely unknown; otherwise, the reported
minimum or maximum value is attributed (column I). Second, the participation rate of all of
these entries is increased (entries with unknown or minimum participation) or decreased (entries
with maximum participation) to ensure that the participation rates that are reported for all

companies add up to 100 percent (column II). To this end, the following equation is applied:

Pa = py+ (100% = py) /ns (C.53)

where p, is the participation rate after amendment, py, is the participation rate before amend-
ment and Y py is the known overall participation rate of all shareholders before amendment, all
reported as a percentage; ng is the number of shareholders whose participation is amended. Fi-
nally, we eliminate all companies with an overall participation rate (p,) that exceeds 100 percent
(column III).

Group companies differ from stand-alone companies with respect to both the applicable tax
provisions (e. g., applicability of group taxation regimes) and the options for shifting profits to
low-tax countries. To consider these differences in our simulation, we assign a distinct group
ID to each group company that is equal to the Bureau van Dijk ID number of the parent
company. AMADEUS includes information on both direct and top-level shareholders (“ultimate
owner” ). For both types of shareholders, the shareholder’s name, identification number, country
and participation rate as well as the type of shareholder is reported. The following categories

are used for type of shareholder:

a) Banks and financial companies

(

(b) Insurance companies
(
(d

)
)
¢) Industrial companies
) Mutual and pension funds/nominees/trusts/trustees
)

(e) Foundations/research institutes

(f) Public authorities/states/governments

14 All values refer to AMADEUS update 172.
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(g) One or more named individuals or families

(h) Employees/managers/directors

(i) Public unnamed private shareholders
) Other unnamed shareholders

(J

With regard to the reported percentage of participation, direct shareholdings are distinguished
from total shareholdings in AMADEUS. A direct shareholding includes only shares that are di-
rectly held in a specific corporation, whereas the total shareholding reflects both directly and
indirectly held shares. The latter is only included in AMADEUS if it can be extracted directly
from an available information source (i. e., Bureau van Dijk does not calculate total shareholdings
based on the available information regarding direct shareholdings). Accordingly, the calculation
method for total shareholdings (additive or multiplicative) depends on the information source;
it may therefore involve inconsistencies and is disregarded for our purposes.

To identify parent companies, we do not rely directly on the “ultimate owner”, as reported in
AMADEUS. Bureau van Dijk used a minimum participation threshold of 24.9 percent to define
the ultimate owner in earlier updates of AMADEUS; this threshold deviates from the 50-percent
threshold that is usually applied to define corporate groups for accounting and tax purposes. We
therefore refer to the information on direct shareholdings. Based on this information, we combine
all corporations that are controlled by a common European or non-European parent corporation
to form one corporate group. Financial control is assumed if the controlling company directly or
indirectly holds a share of at least 50 percent in the controlled company. To this end, all direct and
indirect shareholdings are summed up, given that, for the indirect shareholdings, the controlling
company holds (directly or indirectly) a share of at least 50 percent in the intermediary company.
Indirect shareholdings are considered irrespective of whether the intermediary company operates

in the legal form of a corporation or partnership.'®

10.3 Modification of the original data

10.3.1 Structure of non-financial fixed assets

10.3.1.1 General approach Determining future tax depreciation necessitates detailed infor-
mation on the structure of assets, with respect to both the asset type and the acquisition date.
This information, however, is not provided first hand in AMADEUS, since the subdivision of fixed
assets is limited to the items intangible fixed assets, tangible fixed assets and other fixed assets

(composing, in particular, financial fixed assets). In addition, information on the acquisition

5 This step is described in detail in Poppe, 2007.
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dates of these assets is lacking. This makes it necessary to combine the AMADEUS data with
more detailed information from other sources and/or to apply algorithms to impute missing
information, based on the available data.

Indications for the imputation of missing asset structure information may be taken from three
different sources. First, external sources of information can provide additional guidance with
regard to the type of assets. Such information would (at best) include EU-wide, disaggregated,
company-specific accounting data that can be matched with AMADEUS based on an unambigu-
ous identifier. Possible data sources include the database OSIRIS, a number of country databases
provided by Bureau van Dijk and the BACH database, published by the European Commission’s
Directorate for General Economic and Financial Affairs. However, none of these databases en-
tirely meets the requirements outlined above. Most only partly cover the EU member states (i. e.,
BAcCH and country databases of Bureau van Dijk), refer to consolidated rather than unconsol-
idated accounts (OsIRIS) and/or include aggregated information instead of company-specific
micro-data (BACH). Altogether, it appears that OSIRIS best serves our purposes, as it includes
micro-data for companies in all EU member states.

Second, company age and average company growth may serve as possible indicators for the
age structure of assets. Assuming that (a) companies purchase a complete first set of new assets
in the year of foundation, (b) companies replace these assets in subsequent years in accord with
the amount of economic depreciation and (c¢) capital-widening investments are constant over
time and over different types of assets, the age structure of currently available assets can be
modeled based on a simple aging algorithm.

Third, the ratio of depreciation expense to the book value of fixed assets may serve as an
indicator for the asset structure, even though depreciation expense is reported only in terms of
an overall value in AMADEUS. Nonetheless, high values for this ratio arise if fixed assets consist,
ceteris paribus, to a larger extent of assets with a short overall expected useful life and with a
short remaining useful life. If a distinct depreciation method can be assigned to each type of
asset in each of the considered countries (for a similar approach, see Devereux & Griffith, 1999),
then the ratio of depreciation expense to book value of fixed assets describes the entirety of all
possible asset-age/asset-type combinations.

The specific approach that is applied in our simulation model is selected because it meets the
following three requirements: First, the resultant asset structure should be among the possible
ones, i.e., the depreciation expense that is determined based on the resultant asset structure

should match the depreciation expense that is reported in AMADEUS. Second, the applied ap-
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proach should ensure a maximum of company individualism with a minimum of arbitrariness.
Third, the applied approach should minimize errors with respect to both the asset type and the
asset age. To meet these requirements, we determine (in a first step) starting values for the ratio
of each asset-type/asset-age combination. These starting values are (in a second step) modified
on a step-by-step basis in order to ensure conformity with the actual depreciation expense that
is reported in AMADEUS. During the simulation period, the resultant asset structure is applied

to determine tax depreciation and to allocate investments to different asset types.

10.3.1.2 Starting values for the book values of different types of assets Starting values for
the proportion of each asset type are taken from the OsIRIS database. OSIRIS is a worldwide
database that is provided by Bureau van Dijk that includes consolidated financial statements for
large listed and not listed companies. In contrast to those in AMADEUS, financial statements in
OSIRIS are not reported in an aggregated format. This allows us to determine country- and/or
industry-specific averages for the proportion of different types of assets. To limit the arbitrariness
of the resultant asset structure, we restrict the disaggregation of tangible fixed assets to the items
land, buildings and machinery, whereas intangible fixed assets are disaggregated into goodwill

and patents. In particular, we determine the following ratios:

(1) Land to land and buildings (pjang): As this ratio differs across countries rather than across
industries, we determine it as a simple country average. For countries with less than ten

observations in OSIRIS, we refer to the average across all countries.

(2) Machinery to land, buildings and machinery (pmachinery): We determine this ratio as an
average within country-industry clusters. As this ratio differs across industries rather than
across countries, we refer to the industry-average over all countries if a country-industry

cluster comprises less than ten observations in OSIRIS.

(3) Goodwill to goodwill and patents (Pgoodwiur): This ratio is also calculated as country-
and industry-specific average. Again, this ratio differs across industries rather than across
countries; therefore, we also refer to the industry average over all countries for country-

industry clusters with less than ten observations in OSIRIS.'6

All three ratios are additionally adjusted to account for size effects. To this end, we distinguish

between seven different size classes that are defined according to total assets.!” Multiplying the

16The applied industry clusters are reported in Table C.7 in Appendix 2.
1"We calculate the mean of the three ratios for every size class across all industries and all countries. In addition,
we calculate the mean of the three ratios for all corporations. For each size class, the three ratios are then
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resultant ratios with the book value of tangible fixed assets (bv;s,) or intangible fixed assets

(bvifq) yields our starting values for the book values of each type of asset (see Equations C.54

to C.58).
bViand = DVt fa - Pland - (1 — Pmachinery) (C.54)
bUbuitdings = OVtfa - (1 — Piand) - (1 — Pmachinery) (C.55)
bUmachinery = BUtfa - Pmachinery (C.56)
bUpatents = DVifa - (1 — Pgooduwill) (C.57)
bVgoodwitl = bVifa * Pgoodwill (C.58)

10.3.1.3 Starting values for the age structure of fixed assets A starting point for the age
structure of assets (i.e., the proportion of each type of asset purchased in a specific year) is
obtained from a simple company-specific aging model. This model is based on the assumption
that, for each company i, assets of each type a are purchased in the year of foundation (t=0,

year of foundation is reported first hand in AMADEUS) in the amount of 100.

acCi, q,t=0 = 100 (059)

ac;, q, ¢+ refers to the acquisition costs of company i of asset type a in year t. In subsequent
years, new assets of each type are purchased either as a replacement investment or as a capital-
widening investment. Replacement investments are considered for each company and each asset
type in the amount of economic depreciation, which is determined linearly over the economic
useful life of the asset. The economic useful life is assumed to be fifteen years for goodwill, five
years for patents, seven years for machinery and forty years for buildings. The economic useful
life of land is assumed to be unlimited.

In addition to replacement investments, capital-widening investments are determined by mul-
tiplying the company-specific growth rate (GF;, as defined in Section C.2.3, minus one) by the
remaining economic value of assets. In this respect, the G'F; is limited to a value of five, and the
remaining economic value of assets is determined as accumulated acquisition costs less accumu-

lated economic depreciation. Altogether, the acquisition costs of company i with regard to asset

multiplied by the ratio of the mean for the specific size class to the mean for all corporations.
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type a in year t > 0 (ac; q,+) are defined as follows:

t—1 t—1 t—1
ac q,t = Z aci, q, ¢ - depret + Z (aci, az — Z deprgfx) - (GF; — 1) (C.60)

r=t—eul r=t—eul r=t—eul

where eul denotes the economic useful life. This process is repeated until t corresponds to the
most recent year with available historical data (ly). In this respect, assets are assumed to leave
the company at the end of their economic useful life. We therefore determine the proportion of

asset type a acquired in year t from company i (p; o,+) according to the following equation:

acCj a,t

t
Zaz:tfeul aci, a, x

Di,a,t = (061)

10.3.1.4 Adjustment to ensure conformity with the actual depreciation expense Conformity
with the actual depreciation expense is tested by comparing the estimated tax depreciation to
the depreciation expense that is reported in AMADEUS. To this end, we combine the starting
values for the asset structure with regard to both asset type and asset age. Since the ratios for
the asset-age clusters (see Equation C.61) refer to acquisition costs rather than to book values,
the ratios are adjusted to correspond to book values (resulting in p(bv);, 4, ¢)-

Depreciation is estimated by multiplying the book value that is estimated for each asset-
type/asset-age cluster by the corresponding ratio of tax depreciation to book value, which is
derived by applying tax regulations of the different countries and years. This determination of
tax depreciation (which is assumed to equal book depreciation) is formally expressed in Equation
C.62. ratio., 4, » denotes the ratio of tax depreciation to book value for country c, asset type a
and year x. Index a ranges from one to five and represents the five considered types of assets
(land, buildings, machinery, goodwill and patents); bv; 4, ¢+ is the book value of asset type a in

year t in company i.

5 t
depreciation; ; = Z Z bvi, a, ¢ - P(DV)i, ¢, 2 - Tatioe(s), o, x (C.62)

a=1 z=t—eul

Depending on whether estimated depreciation exceeds or falls below actual depreciation, the
asset-type structure and asset-age structure are adjusted stepwise in one or the other direction.

This modification involves the following two adjustments, which are carried out simultaneously.

(1) Modification of the asset-type structure: The ratios of goodwill to goodwill and

patents, of land to land and buildings and of machinery to machinery, land and buildings
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are adjusted in one-percent increments. According to the depreciation schedules applied
in Germany, patents are depreciated over a shorter useful life than goodwill, whereas the
depreciation of machinery is faster than that of land and buildings. This leads, in the case

of Germany, to the following modifications (see also Figure C.4):

e If the simulated ratio of depreciation expense to book value falls below the corre-
sponding ratio in AMADEUS, the ratio of goodwill to overall intangible fixed assets is
reduced by one percent from 40 to 39.6 percent (see Figure C.4), meaning that the
share of patents is correspondingly increased to 60.4 percent. In the same manner, the
ratios for the different types of tangible fixed assets are modified (land and buildings,
54.45 percent; machinery, 45.55 percent; land to land and buildings, 29.7 percent;
buildings to land and buildings, 70.3 percent).

e If the simulated ratio of depreciation expenses to book value exceeds the ratio of
actual expenses in AMADEUS, the different ratios are modified as follows: goodwill to
intangible fixed assets, 40.4 percent; patents to intangible fixed assets, 59.6 percent;
land and buildings to tangible fixed assets, 55.55 percent; machinery to tangible fixed
assets, 44.45 percent; land to land and buildings, 30.3 percent; and buildings to land

and buildings, 69.7 percent.

Figure C.4: Example of asset-type structure determination - initial situation

Fixed
assets
Intangible Tangible
fixed assets fixed assets
l
l |
Goodwill Patents Land + buildings Machinery
(40%) (60%) (55%) (45%)
Land Buildings
(30%) (70%)

Source: Own diagram.

(2) Modification of the asset-age structure: The age structure of fixed assets is modified

in a corresponding manner.

e If the simulated ratio of depreciation expense to book value turns out to be too low,

the age of the assets is, on average, underestimated. In this case, the share of “old”
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assets (i.e., assets that are currently in the second half of their expected useful life)
is increased by one percent, whereas the share of “new” assets (i. e., assets in the first
half of their expected useful life) is decreased correspondingly.

e If the simulated ratio of depreciation expense to book value is above the actual value
taken from AMADEUS, modifications are made in the opposite direction.

e If either all the “old” or all the “new” assets are reduced to zero, the remaining part
of assets is further split into two halves, and the procedure is repeated.

e Further adjustments are made to avoid a disproportionately high allocation to the

clusters of recently acquired assets.

Both steps are repeated simultaneously until the estimated depreciation equals the actual de-
preciation that is reported in AMADEUS.'® The resultant weights that are determined for the
different asset-type/asset-age classes are multiplied by the overall book values of tangible and
intangible fixed assets, and the results are translated into acquisition costs and stored in our

database.

10.3.2 Structure of financial fixed assets and financial revenue

Financial fixed assets, as well as financial returns, are reported in AMADEUS on an aggregated
basis (i. e., without differentiating between equity and debt investments). Differentiating between
these two types of financial assets is particularly important, as the resultant interest and dividend
payments are treated differently in most countries for tax purposes. Such differentiation is thus
required for both the period that is considered for the estimation of tax loss carry-forwards (as
described below) and the forecast of future financial revenue (as described in Section C.3.2.8).
To provide an accurate assessment of existing tax loss carry-forwards, past financial revenue
as reported in AMADEUS must be disaggregated into returns from equity investments in cor-
porations, returns from equity investments in partnerships and returns from debt investments.
Available information in general offers three different approaches to disaggregating financial re-
turns. As a first and very simple approach, received dividends could be determined as a fixed
proportion of financial returns. Such proportions would have to be determined at least on a
per-country basis, given that the capital structure differs internationally and should depend
(among other factors) on the applicable tax system. In addition, differentiation according to in-

dustry classes would be feasible. The required information could be taken either from the BACH

18In extreme cases, the iterative process was ended after 5,000 iterations.
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database or from country- and industry-specific FDI statistics, neither of which are available
for all EU member states, however. In addition, the generality of this approach would diminish
the advantages of applying company micro-data and would result in obvious measurement er-
rors for companies with no equity investment (reducing dividends to zero for these companies
would result in an underestimation of the average amount of dividends over the whole sample
of companies). Based on these shortcomings, we decided against using this first approach.

As a second approach, received dividends may be determined by summing up the profit
distributions from all subordinated companies in proportion to the corresponding share in equity.
Equation C.63 shows the determination of dividends received by company i in year t. In this
respect, shs denotes the percentage of shareholding in subsidiary s, and S refers to the number

of subsidiaries.

S
received dividends; ; = Z shg - distributed dividendss, (C.63)

s=1

Profit distributions may be estimated based on the available AMADEUS data as the (positive)
difference between the current year’s earnings (profits ) and the change in other shareholders’

funds (osfs,+) of subsidiary s, as shown in Equation C.64:

distributed dividendss, = max [0; profits + — Aosfs ¢] (C.64)

This method provides an accurate assessment of the current year’s dividends if other share-
holders’ funds are affected solely by annual profits or losses and dividend distributions. However,
measurement errors arise if capital injections or capital reductions occur. Assuming that these
measures are not regularly used, we do not believe that this should distort our estimates of
dividends to any significant extent. More important, received dividends are systematically un-
derestimated if AMADEUS does not cover all the subsidiaries of all companies (or their balance
sheets). Thus, the amount of dividends that is included in financial returns is systematically
underestimated in countries for which financial statements are captured only to a small ex-
tent (e.g., Germany and Austria). As a third source of measurement error, dividends may be
misrepresented if group structures change over time.

Because of these sources of possible measurement errors, we decided to apply a third approach,
which is similar to the second one in that it is an indirect approach based on the accounts of

the subsidiaries. In contrast to the second approach, however, we disaggregate (in a first step)
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financial assets into equity investments in corporations, equity investments in partnerships and
debt investments. To this end, we sum up the products of equity of each subsidiary that is
included in AMADEUS and the share held by the corresponding parent company. To define the
relevant equity of the subsidiary, we refer to subscribed capital (AMADEUS item sharehold-
ers’ funds: capital). For subsidiaries in the legal form of a corporation, subscribed capital should
equal the book value of the participation in the balance sheet of the parent (at least in the
absence of participation write-downs or capital injections/capital reductions). For subsidiaries
in the legal form of a partnership, the participation book value may be increased by retained
profits, depending on the corresponding accounting treatment of such participation. Owing to
the small amount of participation in partnerships in our sample (only 4.62 percent of all sub-
sidiaries in our sample operate in the legal form of a partnership), this should not significantly
distort our estimation.

If shareholders’ funds: capital is not available for a specific company-year observation, we pro-

ceed as follows:

(1) If capital is not reported for a year but is reported for a previous (or later) year, capital
is determined by referring first to the previous year, second to the immediately following

year, third to the second previous year and so forth.

(2) If capital is not reported in any year for a company, but total assets are reported in at least
one year, we determine capital by multiplying total assets by the capital-to-total-assets
ratio, determined with reference to other subsidiaries that are included in AMADEUS. To
this end, we refer primarily to the capital-to-assets ratio that is reported for subsidiaries
of the same parent company (a) in the same year, (b) in the previous year, (c) in the
immediately following year, (d) in the second previous year and so forth. If the capital-to-
asset ratio is not reported for any of the subsidiaries of the corresponding parent company,

we refer, in a similar manner, to all other subsidiaries that are located in the same country.

(3) If capital cannot be determined with either of the two previous approaches, we use oper-

ating revenue instead of total assets and determine capital using the same procedure.

Equity investments are allocated to the corresponding shareholders in proportion to the par-
ticipation rates that are reported in AMADEUS. As the shareholding information is not reported
on a yearly basis, we employ shareholding data taken from four different updates of AMADEUS

and assume that the shareholding structure is unchanged between the updates. In particular,
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we use the shareholding information that is taken from the following updates to allocate equity

investments for the corresponding period:

Update 64 for the years 1994 to 1999

Update 100 for the years 2000 to 2002

Update 125 for the years 2003 to 2005

Update 172 for the years 2006 to 2007

If no shareholding information is available in one of the earlier updates, we refer to the share-
holding information from the next update.
Based on this estimate of equity investments, we determine the overall amount of equity
investment of company i in year t as
S

shares in subsidiaries; = Z shs, ¢ - capitals ¢ (C.65)

s=1

where shs represents the percentage of shareholding in subsidiary s and S refers to the num-
ber of subsidiaries. Debt investments are then determined as the residual value. To differentiate
between received dividends and interest returns in our historical data (which is required to accu-
rately determine existing amounts of tax loss carry-forwards), we assume that debt investments
yield a return equal to the return of ten-year government bonds in the corresponding EU member
state. Dividends then are the residual, i.e., overall financial revenue minus interest payments
received. This procedure ensures that the advantages of micro-simulation are maintained by
determining company-specific values and that our results are not biased by a systematic under-
estimation of dividends in certain countries. To avoid an underestimation of received dividends,
we determine dividend payments according to the second approach described above and use this

result as a minimum value for simulated dividends.

10.3.3 Existing tax loss carry-forwards

The amount of tax loss carry-forwards resulting from the pre-simulation period is essential for
simulating tax revenue and tax burden. According to the German corporate tax statistics, Ger-
man corporations reported, in 2004, a positive taxable income before loss-offset of € 106 billion;
used loss carry-forwards amounted to € 17 billion. A simulation that completely disregards ex-

isting tax loss carry-forwards at the beginning of the simulation period would thus overestimate
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tax revenue by about 19 percent (= 17/(106-17)). The aim is therefore to identify existing tax
loss carry-forwards at the beginning of the simulation period to provide a realistic simulation of
tax revenue and tax burden for subsequent years.

Tax loss carry-forwards cannot be observed directly in published annual accounts and thus
have to be estimated by using a direct or an indirect approach. A possible point of reference
for a direct determination of existing tax loss carry-forwards could be the ratio of taxation to
profit/loss for period that is reported in unconsolidated income statements. If profit/loss for
period is greater than zero and either no taxes have been paid or the ratio of taxation (i.e., tax
liability) to profit/loss for period is substantially below the statutory tax rate, this could serve as
an indication for an existing tax loss carry-forward at the beginning of the period. However, this
conclusion is not without doubt, as the calculated tax ratio could also be reduced by tax-free
income (such as dividends). Moreover, this method only allows for an assessment of tax loss
carry-forwards that do not result in deferred taxes in the income statement. Finally, the method
is limited to determining whether a tax loss carry-forward has been used in a specific year,
whereas no conclusions can be made regarding the amount of remaining tax loss carry-forwards
at the end of that year.

Moreover, profits and losses from previous years that are reported on the balance sheet could
serve as a point of reference for a direct determination of tax loss carry-forwards. Possible
concerns regarding this approach, however, are that (a) differences between book income and
taxable income are not taken into account, (b) restrictions of inter-period tax loss-offset are
ignored, (c) the impact of loss-offset through group relief may be ignored (at least if group
relief does not require cash transfers) and (d) the amount of book profit/loss carried forward
is significantly dependent on the companies’ dividend policies. In addition, profits and losses
from previous years are not shown as separate items in AMADEUS but are included in the item
other shareholders’ funds together with (among others) capital and other reserves. For all of
these reasons, we assume that defining tax loss carry-forwards to be equal to a negative value
for other shareholders’ funds would result in a substantial downward bias. This expectation
is supported by calculations for German corporations. In 2004, the total of negative values
reported in AMADEUS for German corporations for the item other shareholders’ funds was € 964
million, whereas the corresponding value in the corporate tax statistics amounted to about € 418

billion.?

9These numbers indicate a significant underestimation, even when it is considered that not all German companies
are included in our data. Thus, the share of existing loss carry-forwards in our data (measured through the sum
of negative values of other shareholders’ funds) in comparison to the German corporate tax statistics amounts
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For these reasons, we apply an indirect approach to determine tax loss carry-forwards. To
this end, we apply loss-offset regulations to a proxy of taxable income that is derived from
the financial statements for all years prior to the simulation. The item profit/loss for period
(before taxation and considering the significant differences between book income and taxable
income) serves as a reference point. Adjustments are made for the tax exemption of dividends
(for details, see Section C.10.3.2) as well as the consequences of group taxation systems (for
details, see Section C.5.1.3). These adjustments are based on country-specific tax regulations.
Other tax features, such as differences between financial and tax accounting or restrictions to
the deductibility of interest expenses, are not considered for reasons of simplification. Existing
tax losses in the first year of the pre-simulation period are assumed to be zero. For all three

steps, the tax regulations of all EU 28 member states are considered.

10.3.4 Identification of corporate groups’ industries

As a general rule, AMADEUS includes primary and secondary NACE codes (NACE rev. 2) that
classify the primary and secondary line of business, respectively, that a company is operating
in. To identify the main activity of a corporate group, one method is to rely immediately on the
NACE code of the parent company. This option, however, is not considered to be useful because,
in cases in which the parent serves as a pure holding company, the industry code of the parent
company would not reflect the main activity of the subordinated group. Therefore, the group’s
industry is derived from the NACE codes of all group companies.

The starting point for determining the group industry is the first-level industry section of
the group companies that is reported as an alphabetical code in AMADEUS. These company-
specific industry sections are weighted within each group according to the companies’ sales (50
percent) and total assets (50 percent). The group’s industry is then defined as the industry
section with the highest share within the corresponding group. The distribution of industries

among corporations and corporate groups is summarized in Table C.7 in Appendix 2.

11 Appendix 2 - Database in its current version

In its current version, ASSERT is mainly based on unconsolidated financial data from AMADEUS
updates 172 (January 2009) and 125 (February 2005), including financial statements for the years

1994 to 2007. As already mentioned above, ASSERT is restricted to corporations with a legal

to 0.20 percent, whereas the shares of reported profits and losses in comparison to the German corporate tax
statistics amount to 13.50 percent and 6.47 percent, respectively.
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seat in one of the EU 28 member states. After data preparation as described in Section C.10.2, all
eligible companies are selected by applying the criteria summarized in Section C.10.1, resulting
in the number of simulation companies per country shown in Table C.5 (column 6). In addition,
Table C.5 shows the number of corporations in AMADEUS with at least the item total assets
(column 4). These corporations are used to determine extrapolation factors that are used to
estimate tax revenue, as described in Section C.7.1. Both the number of simulation companies
and the number of corporations with the item total assets are compared to the number of
corporations in the whole population as reported in EUROSTAT?® and (for Germany) in the
corporate tax statistics for the year 20072! (columns 5 and 7). In cases in which no information
about the data coverage of EUROSTAT is available, we are not able to report the data coverage
of ASSERT and AMADEUS. With regard to the United Kingdom, the data coverage of ASSERT
and AMADEUS refers to the universe of all corporations (i.e., 1,333,100/0.53 = 2,515,283) rather

than to the number reported in EUROSTAT.

Table C.5: Data coverage in EUROSTAT, AMADEUS and ASSERT

Country EurosTAT/ Coverage AMADEUS  Share of  Simulation  Share of

DESTATIS population companies population
BE 256,231 na 319,716 na 26,349 na
BG 120,345 ~100% 49,877 41.44% 2,750 2.29%
CZ 154,849 ~99% 85,949 55.51% 11,829 7.64%
DE 844,380 100% 473,485 56.07% 7,328 0.87%
DK 91,751 ~99% 173,211 188.78% 3,464 3.78%
ES 1,226,027 ~99% 696,260 56.79% 214,963 17.53%
FI 118,746 ~95% 79,787 67.19% 35,718 30.08%
FR 1,144,464 na 467,533 na 349,927 na
GB 1,333,100 ~53% 1,854,571 73.84% 16,112 0.64%
GR na na 28,039 na 13,105 na
HU 166,252 100% 267,387 160.83% 4,026 2.42%
1T 685,630 very good 813,942 118.71% 215,837 31.48%
LU 19,338 98-99% 6,896 35.66% 183 0.95%
NL 221,594 na 301,594 na 699 0.32%
PL na na 57,107 na 14,737 na
PT 312,660 na 196,850 na 107,449 na
RO na na 124,082 na 104,468 na
SE 252,498 ~99% 228,004 90.30% 115,383 45.70%
SK 75,280 ~99% 13,594 18.06% 2,694 3.58%
Total 7,359,151 6,237,884 1,247,021

Table C.5 shows that the data coverage in AMADEUS (when at least the item total assets

20URL: http://epp.eurostat.ec.europa.eu/portal /page/portal /european_business/special_sbs_topics/business_de-
mography and, for information on coverage, http://epp.eurostat.ec.europa.eu/cache/ITY_SDDS/Annexes/bd-
esms_anl.pdf

21 Destatis, 2011.
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is available) is between 18 and 188 percent. Even though the data coverage is not close to
100 percent in every country, we do not expect this to distort our (extrapolated) results to
any significant extent. First, the coverage refers only to the number of companies rather than
to the amount of profits or losses. As (especially in the case of Germany) large companies
are overrepresented in AMADEUS, the coverage of profits and losses is much higher than the
coverage of corporations, and missing data on micro-enterprises should not have a large impact
on estimated tax revenue. The “excess coverage” in the cases of Denmark, Hungary and Italy
is most likely attributable to imprecise or unequal classifications of industry and legal form in
EUROSTAT.??

The overall sample of simulation companies consists of 1,247,021 corporations from 19 different
EU member states. Companies residing in the remaining nine EU member states are excluded for
different reasons. Whereas no data on Croatian, Cypriot and Slovenian companies are available
in AMADEUS, Estonian companies are not covered because the available data do not allow for an
assessment of the asset structure. In addition (and as pointed out in Sections C.3.2.2 and C.3.2.4),
at least 180 three-year datasets for the generation of bins of comparable companies have to be
available for each country to apply the described forecasting approach. This requirement is not
met by Austria, Ireland, Lithuania and Malta, as shown in Table C.6. In the case of Latvia, more
than 180 three-year datasets are available, but the number of simulation companies for Latvia
is not comprehensive enough to guarantee a realistic estimation of the revenue consequences of
tax reforms. Table C.6 shows the number of three-year datasets per country; rows with gray
background indicate that these countries are not included in the simulation procedure. Table

C.7 presents the distribution of industries within the simulation companies.

22Gee also Poppe, 2007, page 91.
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Table C.6: Three-year datasets available for the generation of bins (comparable companies)

State 2000 2001 2002 2003 2004 2005 | Total
2002 -2003  -2004  -2005  -2006  -2007
BE 15,437 16,469 18,071 19,158 19,621 19,797 | 108,553
BG 2450 2,947 3,539 5574 6,042 7,998 28,550
CZ 2,710 3,744 9,017 14,797 16,073 8,137 | 54,478
DE 837 1,963 3,496 5907 6,845 4,439 23,487
DK . 25 105 2,036 2435 2,421 7,022
ES 173,910 215,314 245910 273,749 272,492 180,572 | 1,361,947
FI 21,522 23,711 24,708 26,904 28,840 28,773 | 154,458
FR 263,675 284,276 306,167 321,515 325,136 291,111 | 1,791,880
GB 6,998 7,212 8,096 8754 9853  9.855 50,768
GR 10,842 11,648 11,968 12,760 13,231 13,222 73,671
HU 20 22 75 465 5365 3,186 9,133
IT 43,614 67,078 99,836 96,611 172,982 169,831 | 649,952
LU 33 54 87 197 278 119 768
NL 242 281 476 599 666 451 2,715
PL 3231 4585 6,366 7,953 8411 8235 | 38,781
PT 8,674 10,280 16,550 25,012 31,000 90,706 | 182,222
RO 11,279 15,656 19,366 28,310 44,457 71,871 | 190,939
SE 69,540 74,403 80,472 87,993 94,827 99,915 | 507,150
SK 377 610 1,006 1,932 2,380 1,282 7,596
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12 Appendix 3 - Accuracy of the model - country tables
Table C.8: Forecasting quality of ASSERT - Belgium
Year 2008 2009 2010
Total assets Number of observations 10,986 10,690 3,897
ASSERT Mean 48,306 48,961 75,087
Median 4,427 4,483 5,059
Standard deviation 573,481 576,276 857,898
AMADEUS Mean 61,363 64,007 114,189
Median 4,761 4,720 5,422
Standard deviation 828,398 891,081 1,428,689
Comparison Correlation 0.922 0.915 0.930
P-value of two-tailed t-test 0.000 0.000 0.001
Liabilities Number of observations 10,986 10,690 3,897
ASSERT Mean 26,585 29,883 51,127
Median 2,472 2,587 2,907
Standard deviation 379,297 415,181 713,996
AMADEUS Mean 30,900 31,086 51,501
Median 2,643 2,515 2,713
Standard deviation 422,419 431,860 671,085
Comparison Correlation 0.917 0.913 0.920
P-value of two-tailed t-test 0.008 0.483 0.934
Depreciation Number of observations 10,971 10,617 3,863
ASSERT Mean 874 956 1,204
Median 119 130 167
Standard deviation 6,650 7,087 7,440
AMADEUS Mean 895 979 1,138
Median 120 126 146
Standard deviation 7,040 8,285 7,941
Comparison Correlation 0.965 0.888 0.885
P-value of two-tailed t-test 0.241 0.548 0.274
Operating profit/loss Number of observations 10,986 10,690 3,897
ASSERT Mean 1,678 1,796 2,091
Median 231 220 266
Standard deviation 19,540 21,223 17,903
AMADEUS Mean 1,477 1,266 2,054
Median 201 152 240
Standard deviation 15,585 18,893 20,492
Comparison Correlation 0.747 0.711 0.751
P-value of two-tailed t-test 0.106 0.000 0.865
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Table C.9: Forecasting quality of ASSERT - Czech Republic
Year 2008 2009 2010
Total assets Number of observations 6,178 5,571 1,061
ASSERT Mean 11,157 12,392 15,049
Median 1,901 2,173 1,930
Standard deviation 62,281 72,816 81,366
AMADEUS Mean 10,946 11,705 14,596
Median 2,006 2,085 1,747
Standard deviation 55,933 63,992 74,249
Comparison Correlation 0.927 0.925 0,973
P-value of two-tailed t-test 0.481 0.065 0.446
Liabilities Number of observations 6,180 5,572 1,061
ASSERT Mean 5,845 6,738 7,230
Median 1,001 1,178 1,112
Standard deviation 35,327 39,097 32,902
AMADEUS Mean 5,306 5,299 6,202
Median 900 876 701
Standard deviation 32,602 32,036 30,880
Comparison Correlation 0.932 0.846 0.940
P-value of two-tailed t-test 0.001 0.000 0.003
Depreciation Number of observations 6,124 5,500 1,050
ASSERT Mean 654 784 1,046
Median 58 69 72
Standard deviation 7,986 8,460 8,912
AMADEUS Mean 619 670 839
Median 53 62 60
Standard deviation 8,947 8,145 7,420
Comparison Correlation 0.976 0.943 0.980
P-value of two-tailed t-test 0.194 0.003 0.003
Operating profit/loss Number of observations 6,180 5,972 1,061
ASSERT Mean 1,007 801 1,298
Median 140 115 131
Standard deviation 7,042 7,010 9,085
AMADEUS Mean 832 686 1,011
Median 130 83 109
Standard deviation 6,564 7,169 5,736
Comparison Correlation 0.740 0.213 0.658
P-value of two-tailed t-test 0.005 0.335 0.172
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Table C.10: Forecasting quality of ASSERT - Finland
Year 2008 2009 2010
Total assets Number of observations 10,065 9,839 6,825
ASSERT Mean 11,811 11,822 14,215
Median 1,132 1,147 1,079
Standard deviation 229,775 232,247 278,152
AMADEUS Mean 14,096 13,957 18,083
Median 1,340 1,357 1,357
Standard deviation 274,123 262,048 326,468
Comparison Correlation 0.902 0.900 0.891
P-value of two-tailed t-test 0.055 0.064 0.032
Liabilities Number of observations 10,065 9,839 6,825
ASSERT Mean 6,928 7,050 8,098
Median 681 733 707
Standard deviation 118,399 117,702 137,354
AMADEUS Mean 7,633 7,417 9,157
Median 627 607 610
Standard deviation 138,006 129,234 158,405
Comparison Correlation 0.921 0.916 0.869
P-value of two-tailed t-test 0.195 0.483 0.265
Depreciation Number of observations 9,985 9,700 6,694
ASSERT Mean 324 321 381
Median 44 41 45
Standard deviation 5,508 5,709 6,978
AMADEUS Mean 332 348 314
Median 44 44 43
Standard deviation 6,642 6,808 4,393
Comparison Correlation 0.958 0.949 0.672
P-value of two-tailed t-test 0.724 0.233 0.295
Operating profit/loss Number of observations 10,065 9,839 6,825
ASSERT Mean 358 263 445
Median 123 104 113
Standard deviation 13,882 9,292 5,785
AMADEUS Mean 448 293 620
Median 131 96 112
Standard deviation 10,994 8,070 9,403
Comparison Correlation 0.893 0.308 -0.142
P-value of two-tailed t-test 0.161 0.768 0.217
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Table C.11: Forecasting quality of ASSERT - France
Year 2008 2009 2010
Total assets Number of observations 111,999 104,469 34,738
ASSERT Mean 8,376 8,357 7,403
Median 1,288 1,284 1,115
Standard deviation 147,750 150,887 103,069
AMADEUS Mean 9,132 8,914 7,772
Median 1,403 1,401 1,286
Standard deviation 271,724 274,717 114,535
Comparison Correlation 0.950 0.953 0.935
P-value of two-tailed t-test 0.069 0.194 0.092
Liabilities Number of observations 112,000 104,469 34,738
ASSERT Mean 5,378 5,478 4,784
Median 756 763 661
Standard deviation 77,834 79,835 56,319
AMADEUS Mean 5,570 5,287 4,564
Median 814 783 696
Standard deviation 117,982 119,472 78,092
Comparison Correlation 0.935 0.932 0.862
P-value of two-tailed t-test 0.227 0.250 0.318
Depreciation Number of observations 111,597 103,680 34,426
ASSERT Mean 239 245 235
Median 32 33 33
Standard deviation 4,769 4,902 4,187
AMADEUS Mean 240 235 207
Median 32 34 32
Standard deviation 4,083 3,737 2,645
Comparison Correlation 0.700 0.684 0.721
P-value of two-tailed t-test 0.867 0.336 0.074
Operating profit/loss Number of observations 112,000 104,469 34,738
ASSERT Mean 566 538 610
Median 98 86 84
Standard deviation 8,908 12,557 15,521
AMADEUS Mean 489 383 453
Median 96 77 90
Standard deviation 7,099 5,509 5,951
Comparison Correlation 0.522 0.280 0.416
P-value of two-tailed t-test 0.001 0.000 0.039
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Table C.12: Forecasting quality of ASSERT - Germany
Year 2008 2009 2010
Total assets Number of observations 4,472 4,214 908
ASSERT Mean 110,253 108,933 229,128
Median 14,785 14,538 16,107
Standard deviation 686,911 657,811 1,243,335
AMADEUS Mean 120,937 118,685 275,149
Median 16,404 15,317 17,618
Standard deviation 729,638 745,345 1,592,774
Comparison Correlation 0.975 0.972 0.956
P-value of two-tailed t-test 0.000 0.001 0.011
Liabilities Number of observations 4,472 4,214 908
ASSERT Mean 69,317 67,646 146,258
Median 8,691 7,728 9,422
Standard deviation 445,057 413,704 790,483
AMADEUS Mean 76,688 72,654 165,376
Median 9,105 8,372 9,465
Standard deviation 489,005 477,917 991,933
Comparison Correlation 0.946 0.935 0.936
P-value of two-tailed t-test 0.002 0.060 0.076
Depreciation Number of observations 4,408 4,176 896
ASSERT Mean 4,111 3,298 5,888
Median 453 385 381
Standard deviation 25,279 19,809 38,020
AMADEUS Mean 4,080 3,786 6,809
Median 462 451 441
Standard deviation 22,988 21,807 44,207
Comparison Correlation 0.980 0.973 0.988
P-value of two-tailed t-test 0.691 0.000 0.002
Operating profit/loss Number of observations 4,416 4,191 902
ASSERT Mean 5,847 5,095 11,445
Median 824 676 1,199
Standard deviation 32,666 27,888 51,485
AMADEUS Mean 5,190 4,633 10,814
Median 688 479 745
Standard deviation 38,665 37,771 60,711
Comparison Correlation 0.613 0.741 0.767
P-value of two-tailed t-test 0.170 0.238 0.629
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Table C.13: Forecasting quality of ASSERT - Italy
Year 2008 2009 2010
Total assets Number of observations 98,124 94,377 21,333
ASSERT Mean 7,557 7,849 9,220
Median 2,114 2,180 2,139
Standard deviation 66,016 67,201 104,329
AMADEUS Mean 8,195 8,321 10,045
Median 2,368 2,392 2,420
Standard deviation 65,511 77,712 139,090
Comparison Correlation 0.967 0.945 0.951
P-value of two-tailed t-test 0.000 0.000 0.019
Liabilities Number of observations 98,124 94,377 21,333
ASSERT Mean 5,522 5,711 6,464
Median 1,569 1,593 1,491
Standard deviation 47,608 48,454 72,946
AMADEUS Mean 5,681 5,659 6,526
Median 1,692 1,690 1,611
Standard deviation 45,285 49,031 83,776
Comparison Correlation 0.942 0.928 0.923
P-value of two-tailed t-test 0.002 0.384 0.781
Depreciation Number of observations 97,626 93,670 21,223
ASSERT Mean 256 278 372
Median 54 56 63
Standard deviation 3,227 3,569 6,122
AMADEUS Mean 251 261 304
Median 54 57 57
Standard deviation 3,071 3,169 3,863
Comparison Correlation 0.961 0.882 0.934
P-value of two-tailed t-test 0.095 0.002 0.001
Operating profit/loss Number of observations 98,124 94,377 21,333
ASSERT Mean 355 298 391
Median 92 818 93
Standard deviation 4,051 4,005 6,408
AMADEUS Mean 267 220 346
Median 94 72 84
Standard deviation 17,951 4,536 12,337
Comparison Correlation 0.219 0.573 0.595
P-value of two-tailed t-test 0.118 0.000 0.513
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Table C.14: Forecasting quality of ASSERT - Poland
Year 2008 2009 2010
Total assets Number of observations 9,915 9,200 1,082
ASSERT Mean 8,218 9,332 12,783
Median 1,986 2,331 2,876
Standard deviation 45,199 48,180 55,790
AMADEUS Mean 8,737 9,320 12,546
Median 2,029 2,161 2,499
Standard deviation 49,106 54,375 66,493
Comparison Correlation 0.972 0.933 0.923
P-value of two-tailed t-test 0.000 0.956 0.765
Liabilities Number of observations 9,913 9,198 1,082
ASSERT Mean 4,596 5,679 7,958
Median 1,055 1,302 1,678
Standard deviation 25,039 35,405 38,242
AMADEUS Mean 4,688 4,792 5,909
Median 911 904 961
Standard deviation 27,759 29,018 37,918
Comparison Correlation 0.909 0.717 0.903
P-value of two-tailed t-test 0.429 0.001 0.000
Depreciation Number of observations 9,784 9,030 1,045
ASSERT Mean 432 505 601
Median 62 74 98
Standard deviation 5,115 5,504 4,210
AMADEUS Mean 416 454 492
Median 59 66 69
Standard deviation 4,625 5,054 3,852
Comparison Correlation 0.980 0.992 0.982
P-value of two-tailed t-test 0.155 0.000 0.000
Operating profit/loss Number of observations 9,906 9,191 1,082
ASSERT Mean 905 880 1,244
Median 180 182 278
Standard deviation 7,852 6,312 5,179
AMADEUS Mean 870 808 1,007
Median 163 135 180
Standard deviation 7,596 7,201 4,869
Comparison Correlation 0.855 0.702 0.343
P-value of two-tailed t-test 0.400 0.191 0.176
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Table C.15: Forecasting quality of ASSERT - Spain
Year 2008 2009 2010
Total assets Number of observations 72,304 67,375 292
ASSERT Mean 9,824 10,697 288,772
Median 2,090 2,241 24,732
Standard deviation 132,216 137,361 1,095,405
AMADEUS Mean 9,599 9,634 278,630
Median 2,056 2,050 21,102
Standard deviation 131,605 122,712 1,007,174
Comparison Correlation 0.966 0.953 0.902
P-value of two-tailed t-test 0.078 0.000 0.714
Liabilities Number of observations 72,304 67,375 292
ASSERT Mean 6,491 7,288 204,682
Median 1,194 1,327 13,572
Standard deviation 94,913 105,589 920,559
AMADEUS Mean 6,145 5,948 172,350
Median 1,078 1,020 11,367
Standard deviation 100,033 86,091 661,951
Comparison Correlation 0.954 0.907 0.826
P-value of two-tailed t-test 0.002 0.000 0.296
Depreciation Number of observations 71,109 65,848 291
ASSERT Mean 385 450 18,832
Median 55 70 646
Standard deviation 13,402 15,336 132,390
AMADEUS Mean 295 303 11,929
Median 44 44 287
Standard deviation 8,358 8,326 71,217
Comparison Correlation 0.951 0.959 0.953
P-value of two-tailed t-test 0.000 0.000 0.085
Operating profit/loss Number of observations 72,295 67,366 292
ASSERT Mean 565 452 8,790
Median 85 72 506
Standard deviation 15,586 11,469 120,919
AMADEUS Mean 550 439 25,557
Median 85 59 438
Standard deviation 22,318 21,847 170,277
Comparison Correlation 0.848 0.509 0.470
P-value of two-tailed t-test 0.745 0.858 0.067
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Table C.16: Forecasting quality of ASSERT - Sweden
Year 2008 2009 2010
Total assets Number of observations 32,099 31,998 21,182
ASSERT Mean 10,511 11,343 10,622
Median 972 1,054 1,087
Standard deviation 216,180 230,652 253,658
AMADEUS Mean 11,754 12,606 13,115
Median 1,176 1,167 1,222
Standard deviation 243,303 290,896 383,280
Comparison Correlation 0.987 0.953 0.918
P-value of two-tailed t-test 0.000 0.024 0.045
Liabilities Number of observations 32,099 31,998 21,182
ASSERT Mean 6,945 7,620 6,582
Median 602 687 711
Standard deviation 125,724 147,338 131,461
AMADEUS Mean 6,864 7,312 7,869
Median 640 617 615
Standard deviation 125,842 167,072 247,847
Comparison Correlation 0.841 0.684 0.855
P-value of two-tailed t-test 0.837 0.662 0.216
Depreciation Number of observations 31,886 31,742 20,933
ASSERT Mean 281 333 304
Median 28 32 42
Standard deviation 3,984 4,686 3,835
AMADEUS Mean 262 281 243
Median 30 30 30
Standard deviation 2,892 3,078 2,701
Comparison Correlation 0.914 0.812 0.894
P-value of two-tailed t-test 0.059 0.001 0.000
Operating profit/loss Number of observations 32,090 31,986 21,174
ASSERT Mean 594 301 575
Median 86 80 86
Standard deviation 9,697 25,392 8,732
AMADEUS Mean 802 553 748
Median 102 80 108
Standard deviation 18,453 20,346 18,209
Comparison Correlation 0.586 -0.395 0.767
P-value of two-tailed t-test 0.013 0.240 0.049
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Table C.17: Forecasting quality of ASSERT - United Kingdom
Year 2008 2009 2010
Total assets Number of observations 8,206 8,046 3,957
ASSERT Mean 68,877 77,753 63,112
Median 5,313 5,830 5,568
Standard deviation 598,885 664,769 347,711
AMADEUS Mean 75,565 77,415 70,043
Median 6,380 6,419 6,208
Standard deviation 563,319 540,419 467,344
Comparison Correlation 0.855 0.830 0.896
P-value of two-tailed t-test 0.055 0.935 0.047
Liabilities Number of observations 8,206 8,046 3,957
ASSERT Mean 49,108 58,095 47,525
Median 3,145 3,796 3,662
Standard deviation 501,649 573,274 285,924
AMADEUS Mean 51,103 51,231 45,815
Median 3,380 3,253 3,188
Standard deviation 406,986 386,232 275,580
Comparison Correlation 0.743 0.772 0.929
P-value of two-tailed t-test 0.592 0.095 0.313
Depreciation Number of observations 8,145 7,945 3,877
ASSERT Mean 2,111 2,485 1,941
Median 117 134 154
Standard deviation 22,105 25,287 10,793
AMADEUS Mean 2,196 2,386 1,707
Median 131 133 121
Standard deviation 21,885 22,152 9,721
Comparison Correlation 0.968 0.958 0.915
P-value of two-tailed t-test 0.170 0.246 0.001
Operating profit/loss Number of observations 8,181 8,020 3,954
ASSERT Mean 4,213 4,146 5,306
Median 376 285 352
Standard deviation 42,596 86,602 44,439
AMADEUS Mean 4,245 4,362 4,570
Median 409 356 440
Standard deviation 43,650 40,666 23,495
Comparison Correlation 0.481 0.126 0.418
P-value of two-tailed t-test 0.947 0.831 0.255
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1 ,,Modernisierung” der Gruppenbesteuerung

1.1 Reformbedarf

Kapitalgesellschaften sind selbsténdig korperschaftsteuerpflichtig, wenn sie ihren Sitz oder ihre
Geschiftsleitung im Inland haben (§ 1 Abs. 1 KStG). Davon abweichend werden die Gewinne
oder Verluste einer Kapitalgesellschaft dem Gesellschafter zugerechnet und unterliegen der Be-
steuerung beim Gesellschafter (Organtriger), wenn die Kapitalgesellschaft (Organgesellschaft)
finanziell in den Gewerbebetrieb des Organtrégers eingegliedert ist und sich vertraglich ver-
pflichtet, ihren ganzen Gewinn an den Organtriger abzufithren (§ 14 Abs. 1 KStG). Als Or-
gangesellschaften kommen nur Kapitalgesellschaften mit Sitz oder Geschiiftsleitung im Inland
in Betracht,! wihrend die Rechtsform des Organtriigers grundsitzlich unbedeutend ist. Der
Organtriager muss lediglich im Inland ein gewerbliches Unternehmen fiihren.

Danach beschrankt sich die Zusammenrechnung der Ergebnisse verbundener Unternehmen
auf deren Inlandsergebnis. Das deutsche Organschaftsrecht 6ffnet sich nur insoweit iiber die
Grenzen, als die organschaftlichen Voraussetzungen zu doppelt anséissigen Unternehmen oder
der inlindischen Zweigniederlassung eines auslindischen Unternehmens gegeben sind.? Eine
grenziiberschreitende Verrechnung in- und auslédndischer Ergebnisse kommt zurzeit nicht in Be-
tracht.?

Neben dieser Beschrinkung auf das Inland bieten vor allem die Voraussetzung des Ergebnis-
abfithrungsvertrags und die Komplexitét der rechtlichen Regelungen Anlass zur Kritik.* Gegen

die Voraussetzung einer Ergebnisabfithrung sprechen vor allem die Gefahr betriebswirtschaft-

'Hierzu BMF, Schreiben vom 28.03.2011, BStBI 2011 I, 300, in Reaktion auf das Vertragsverletzungsverfahren
der Européischen Kommission Nr. 2008/4909; danach ist es mit der Niederlassungsfreiheit nicht vereinbar, wenn
es EU/EWR Unternehmen mit Sitz im Ausland und Geschiftsleitung im Inland versagt wird, Organgesellschaft
zu sein.

2Nach BFH, Beschluss vom 09.02.2011 T R 54, 55/10, verstoBt die Inlandsbeschrinkung der (bis 2001) geltenden
Regelung zur gewerbesteuerlichen Organschaft gegen das DBA Diskriminierungsverbot; ausldndische Unterneh-
men konnen danach ohne weiteren inldndischen Ankniipfungspunkt Organtréiger einer inldndischen Organschaft
sein. Nicht Gegenstand des Beschlusses war zwar die mogliche Pflicht zur Beriicksichtigung auslédndischer Grup-
pentriiger bei Abschluss eines Ergebnisabfiihrungsvertrags (EAV) mit dem ausléindischen Unternehmen im Rah-
men einer gewerbesteuerlichen oder korperschaftsteuerlichen Organschaft, sie konnte aber zu bejahen sein, wenn
an der Notwendigkeit eines EAV nicht langer festgehalten wird; siehe aber die Nichtanwendung der Urteils-
grundsétze I R 54, 55/10, durch BMF, Schreiben vom 27.12.2011 IV C 2 - S 2770/11/10002.

3 Ausnahmen mégen fiir ,finale* Verluste bestehen, siche EuGH, Urteile vom 13.12.2005 - C 446/03 (Marks &
Spencer), vom 18.07.2007 - C 231/05 (Oy AA), vom 15.05.2008 - C 414/06 (Lidl Belgium), vom 25.02.2010 - C
337/08 (X Holding BV); siehe ferner BFH, Urteile vom 09.06.2010 I R 107/09 und vom 09.11.2010 I R 16/10. Die
Bedeutung des EAV fiir den Abzug , finaler* Verluste ist bisher nicht abschlieSend geklart. Endgiiltige Verluste in
Form von Liquidationsverlusten ausldndischer Tochtergesellschaften konnen regelméflig nicht Gegenstand einer
Gewinnabfithrung sein. Anderes wiirde gelten, wenn die Voraussetzung des EAV unionsrechtlich zu beanstanden
wire; zu Zweifeln am Verstol gegen das Unionsrecht siehe BFH, Urteil vom 13.10.2010 I R 79/09.

4Siehe IFSt-Arbeitsgruppe, IFSt Schrift Nr. 471, Berlin, 2011, 22 ff., dazu auch Miiller-Gatermann, in Oestreicher
(Hrsg), Konzernbesteuerung, Herne/Berlin 2005, 232.
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licher Fehlanreize, gesellschaftsrechtliche und steuerrechtliche Hiirden® sowie die Orientierung
an handelsbilanziell ermittelten Ergebnissen, die vom steuerlichen Einkommen zunehmend ab-
weichen. Dariiber hinaus ist die Voraussetzung eines EAV auch unionsrechtlich nicht unpro-
blematisch. Daher soll nach dem Koalitionsvertrag von CDU/CSU und FDP ,die Einfithrung
eines modernen Gruppenbesteuerungssystems anstelle der bisherigen Organschaft® gepriift wer-
den. Gleichzeitig wird aber eingeschrinkt, dass eine Reform der Gruppenbesteuerung nach
Moglichkeit die Wahrung von Aufkommensneutralitdt im Blick haben sollte.

Im Auftrag des Bundesministeriums der Finanzen (BMF) befasste sich die Facharbeitsgruppe
,, Verlustverrechnung und Gruppenbesteuerung” auch mit einer Priifung von drei Alternativ-
vorschldgen zur Reform der Gruppenbesteuerung (,IFSt-Modell“, ,Einkommenszurechnungs-
Modell* und ,,Gruppenbeitrags-Modell*). Sie kam nach einer ersten Bewertung zu dem Ergeb-
nis, dass ,[d]er Ersatz der Organschaft durch eines der drei Modelle zur Gruppenbesteuerung
[...] ohne nennenswerte Belastungen fiir die Haushalte von Bund, Lindern und Kommunen
nicht moglich [ist].“ Dies gelte in besonderem Mafle fiir das IFSt-Modell mit den vorgeleg-
ten Parametern, das zu jahrlichen Steuermindereinnahmen im mittleren bis oberen einstelligen
Milliarden-Euro-Bereich fithren wiirde. Im Hinblick auf die Vorgabe einer Aufkommensneutra-
litdt wurde vorgeschlagen, die Regelungen zur Organschaft gegebenenfalls mit Modifikationen
beizubehalten. Fiir den Fall jedoch, dass ,,die geforderte Aufkommensneutralitdt im Rahmen
einer Gesamtabwigung in den Hintergrund treten® sollte, empfahl die Arbeitsgruppe ,,eine Um-
setzung des Gruppenbeitrags-Modells®, da dieses Modell ,;im Vergleich zu den anderen beiden
Modellen zu den geringsten Steuermindereinnahmen [fiihrt], die sich im unteren einstelligen
Milliarden-Euro-Bereich bewegen werden“ und administrativ weniger aufwéndig sei. Im Bericht
der Facharbeitsgruppe werden aber weder die Schéitzgrundlagen noch das Berechnungsmodell
dargestellt. Um vor dem Hintergrund der zum Teil entlastenden Elemente des IFSt-Modells zu
priifen, ob, und wenn ja inwieweit die Aufkommensschitzungen des BMF belastbare Ergebnis-
se darstellen, wurde das Institut fiir deutsche und internationale Besteuerung, Georg-August-
Universitéit Gottingen, gebeten, den Modellvorschlag des Instituts Finanzen und Steuern (IFSt)
mit Hilfe eines fiir entsprechende Zwecke entwickelten Mikrosimulationsmodells (,, ASSERT*)

auf seine Aufkommenswirkungen hin zu untersuchen.

5Siehe hierzu etwa Orth, in Oestreicher (Hrsg), Konzernbesteuerung, Herne/Berlin 2005, 129.
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1.2 Berechnung von Aufkommenswirkungen

Im Bereich der Einkommensteuer und der Unternehmensteuern wird das Steueraufkommen
in Deutschland mit Hilfe indirekter Prognoseverfahren geschéitzt. Diese stellen fiir die Pro-
gnose der Bemessungsgrundlage den Bezug zu anderen Gréflen her und nutzen Voraussagen
iiber deren Entwicklung fiir die Prognose.® Fiir die Fortschreibung werden in aller Regel ma-
krotkonomische Variablen herangezogen. Wichtige Parameter sind das Bruttoinlandsprodukt
und das Preisniveau sowie Teile der volkswirtschaftlichen Gesamtrechnung. Die Schéitzung des
Aufkommens beruht auf dem erwarteten Zusammenhang zwischen der Bemessungsgrundlage
und dem Steueraufkommen. Dieser Zusammenhang wird mit Hilfe einer ,, Elastizitdtenmethode“
und 6konometrischen Modellen ermittelt. Auf dieser Grundlage kann die Steuerschitzung auch
komplexe Sachverhalte des Steuersystems abbilden und steuerrechtliche Anderungen beriicksich-
tigen. Problematisch ist aber die Verwendung zahlreicher Schétzwerte, die zu Schéitzungenauig-
keiten fithren kénnen.

Wihrend gesamtwirtschaftliche Prognosen auf stark aggregierten Daten beruhen, wird bei Mi-
krosimulationen unmittelbar auf die Ebene des Steuerzahlers oder der Unternehmen abgestellt.
Mikrookonomische Modelltypen erfassen explizit die Strukturmerkmale der Steuerpflichtigen
und ermoglichen differenzierte Aussagen iiber die Wirkungen von Steuerreformen. Mit Hilfe
von Mikrosimulationsmodellen wird die Entwicklung von Unternehmen modelliert und durch
Simulation auf die Mikroeinheiten einer Stichprobe iibertragen. Dabei kénnen steuerrechtliche
Anderungen detailliert erfasst werden und es lisst sich auch beriicksichtigen, dass eine Anderung
des Steuerrechts auf Ebene der Unternehmen mit Verhaltensreaktionen verbunden sein kann.
Problematisch ist allerdings, dass die erforderlichen Daten in aller Regel nicht tagesaktuell zur
Verfiigung stehen. Thre Beschaffung ist im Bereich der Besteuerung mit besonderen Schwierig-
keiten verbunden, da steuerliche Sekundérdaten strengen Beschrdnkungen unterliegen. Einen
Ausweg bieten publizierte Jahresabschlussdaten, die, soweit das aus der externen Perspektive
moglich ist, an die steuerliche Rechtslage angepasst werden miissen.

In diesem Sinne ist das im Rahmen dieser Studie zur Anwendung gebrachte Mikrosimula-
tionsmodell ASSERT (Assessing the Effects of Reforms in Taxation) in der Lage, individuelle
Unternehmensentwicklungen auf der Basis historischer Jahresabschlussdaten progressiv fortzu-
schreiben, unter Beachtung wesentlicher Unterschiede zwischen den handelsrechtlichen Ergeb-

nissen und den zu versteuernden Einkommen periodenspezifische Steuerzahlungen abzuleiten

6Siche Biittner und Kauder, Monatsbericht des BMF, Juni 2008, 55-65, Biittner und Kauder, Fiscal Studies (31)
2010, 313-340.
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und durch Aggregation dieser Steuerzahlungen die Aufkommenswirkungen steuerlicher Reform-
mafinahmen abzuschéitzen. Dieses Modell wird in Gliederungspunkt D.6 néher beschrieben und
ist separat dokumentiert.” Die in ASSERT verarbeitete Datenbasis endet zur Zeit mit dem
Jahr 2007, sein Prognosezeitraum betréigt grundsitzlich vier Jahre (derzeit 2008 bis 2011). Ziel
des Modells ist die Quantifizierung relativer Aufkommensénderungen, die sich durch die Um-
setzung von Steuerreformen ergiben. Hierzu werden die Steuerfolgen verglichen, die sich aus
der Anwendung des fiir den Prognosezeitraum (2008 bis 2011) geltenden Steuerrechts und des
Steuerrechts ergeben, wie es sich nach einer moglichen Reform darstellt. Die Prognose absoluter
Aufkommenszahlen steht dagegen nicht im Vordergrund.

Im Interesse der politischen Kommunikation wurden die ermittelten ,, Aufkommenswirkun-
gen“ jedoch fiir Zwecke des vorliegenden Berichts in absolute Zahlen ,iibersetzt“ (Gliederungs-
punkte D.3.3, D.3.4). Sie wurden durch Multiplikation der relativen Aufkommenséinderungen
mit dem entstehungsméfiigen Korperschaftsteueraufkommen und dem Gewerbesteueraufkom-
men der Jahre 2008 bis 2011 bestimmt und geben damit die Summe der erwarteten Aufkom-
mensédnderungen fiir einen Zeitraum von vier Jahren wieder. Wollte man einen Nadherungswert
fiir die Jahreswirkung ermitteln, wéren die berichteten Zahlen durch vier zu teilen, wenn auch
nicht zu erwarten ist, dass sich die Jahreswirkungen gleichméBig verteilen (siehe dazu Tabel-
le D.5). Bei den , Verteilungswirkungen“ (Gliederungspunkt D.3.6) steht dagegen der relative
Vergleich im Vordergrund. Hier werden die Gewichte (in Prozent) aufgezeigt, in dem die Kon-
zernunternehmen in Abhéngigkeit von Gréfle, Branchenzugehorigkeit und Sitzstaat der Mutter-
gesellschaft von einer Reform der Gruppenbesteuerung betroffen wéren. Diese Quervergleiche
sind fiir die Hohe des Steueraufkommens nicht unmittelbar relevant, so dass an dieser Stelle auf

eine ,, Ubersetzung“ in absolute Zahlen verzichtet werden kann.

1.3 Struktur dieses Berichts

Der vorliegende Bericht fasst die Schiatzung der Aufkommens- und Verteilungswirkungen zusam-
men, die mit der Einfiihrung ,,moderner* Elemente einer Gruppenbesteuerung verbunden wéren.
Gegenstand von Kapitel D.2 ist zunéchst eine Beschreibung der Eckdaten des IFSt-Modells. Ein-
gegangen wird auf die zentralen Voraussetzungen (unterschiedliche Mindestbeteiligungsquoten,
Verzicht auf den Abschluss eines Ergebnisabfithrungsvertrags) und inhaltlichen Ausgestaltun-

gen des Reformvorschlags (Art und Umfang der Verlustzurechnung zum Gruppentriger). In

"Oestreicher, Koch, Vorndamme und Hohls, ASSERT, Assessing the Effects of Reforms in Taxation, A Micro-
simulation approach, Gottingen 2011. Die Dokumentation wird gegenwértig iiberarbeitet, kann aber bei den
Autoren angefordert werden und wird nach ihrer Uberarbeitung gerne zur Verfiigung gestellt.
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Kapitel D.3 werden die Ergebnisse der fiir die verschiedenen Reformszenarien durchgefiihrten
Simulationsrechnungen vorgestellt und diskutiert. Wenngleich sich der EuGH bisher noch nicht
mit der de lege lata bestehenden Voraussetzung des (doppelten) Inlandsbezugs und der daraus
folgenden Binnenorientierung der Organschaft auseinandergesetzt und auch in der Rechtssache
C 337/08 (,X Holding“) den Aspekt einer Wahrung der Besteuerungsbefugnisse betont hat,
ist es auf der Grundlage des EuGH-Urteils in der Rechtssache C 446/03 (,Marks & Spencer*)
verbreitete Meinung, dass ,endgiiltige“ (,,finale®) Verluste auslédndischer Tochtergesellschaften
bei einer inlédndischen Muttergesellschaft zu beriicksichtigen sind. Daher wird zudem - aufler-
halb der mit Hilfe von ASSERT angestellten Berechnungen - eine Hochrechnung jener finalen
Verluste auslédndischer Tochtergesellschaften vorgenommen, die anlésslich einer Liquidation ver-
lustfithrender Tochtergesellschaften von deutschen Muttergesellschaften zu tragen wéren. Diese
Uberlegungen sind Gegenstand von Kapitel D.4. Sie werden ergéinzt um eine zusammenfassende
Wiirdigung der Berechnungsergebnisse in Kapitel D.5. Diese Wiirdigung dient der politischen
Kommunikation und zeichnet sich durch Wertungen aus, auf die zugunsten einer objektiven Be-
trachtung in den Kapiteln D.1 bis D.4 bewusst verzichtet wurde. In Kapitel D.6 wird schliellich
das Mikrosimulationsmodell ASSERT in seinen wesentlichen Grundziigen vorgestellt. Im Einzel-
nen wird auf die Datenbasis und Fortschreibungstechnik, die Ermittlung von Steuerzahlungen
und Steueraufkommen sowie die Giite des Simulationsansatzes eingegangen. Dabei basiert der
vorliegende Bericht auf den Jahresabschlussdaten deutscher Kapitalgesellschaften bis einschlief3-
lich 2007, womit die Abschaffung des EAV (Beginn der Untersuchungsperiode) technisch auf den
Beginn des Jahres 2008 verlagert wird. Die Fortschreibung ist bis zum Jahr 2011 und (mit Ein-
schrinkungen) bis zum Jahr 2013 moglich, so dass die Aufkommenswirkungen iiber eine Vier-
und Sechsjahresperiode dargestellt werden. Diese Vorverlagerung des Anwendungszeitraumes
bewirkt, dass sich die Aufkommensschitzungen auf die gesamtwirtschaftlichen Entwicklungen
der Jahre 2008 bis 2011 (2013) beziehen, ist aber aufgrund der , historischen* Datenbasis nicht zu
vermeiden. Sie fithrt zu Schitzungsungenauigkeiten, wenn und soweit die gesamtwirtschaftliche
Entwicklung der Reformperioden (2013 ff.) von den Perioden abweichen, die den Berechnungen
zugrunde liegen (2008 bis 2013). Da fiir Personengesellschaften die erforderlichen Daten nicht
verfiigbar sind, beschrédnken sich die Berechnungen auf Unternehmen, die in der Rechtsform

einer Kapitalgesellschaft auftreten.
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2 Eckdaten des IFSt-Modells

Der Reformvorschlag der IFSt-Arbeitsgruppe besteht im Einzelnen aus insgesamt zwanzig Punk-
ten,® die fiir Zwecke einer Schitzung von Aufkommenswirkungen nur zum Teil relevant sind.
Klammert man die Elemente aus, die auf ein ,,Beibehalten“ des Status Quo abstellen (zum Bei-
spiel die Thesen 3 bis 5, 7.2, 8 und 11), formale Fragen adressieren (zum Beispiel die Nummern
9, 10, 19 und 20) oder den Verzicht auf weitergehende Forderungen zum Gegenstand haben (zum
Beispiel die Thesen 14 und 18.1), zeigt sich, dass sich die Schitzung der Aufkommenswirkungen

auf fiinf zentrale Elemente stiitzen kann. Bei diesen Punkten handelt es sich um die Nummern

1: Abschaffung des Ergebnisabfithrungsvertrags zum 1. Januar 2012,

7: Anhebung der Mindestbeteiligungsquote des Gruppentrigers an der Gruppengesellschaft

auf eine qualifizierte Mehrheit in Hohe von 75% (am Nennkapital und an den Stimmen),

6: Mogliche Begrenzung der Verlustzurechnung auf den Betrag des Gruppentrégerinvestments

(nicht préferiert /empfohlen),

12: Verrechnung von vor Begriindung der Gruppe entstandener Verluste der Tochtergesell-

schaft mit in der Gruppenzeit erwirtschafteten Gewinnen der Tochtergesellschaft und

18.2: Beriicksichtigung ,echter” finaler Verluste von in EU-/EWR-anséssigen Auslandsgesell-
schaften, sofern diese Gesellschaften die Voraussetzungen der Gruppenbesteuerung erfiil-

len.

Wesentliches Element des IFSt-Modells ist die Abschaffung des Gewinnabfiihrungsvertrages
(These 1). Dies wird daher im Folgenden auch allen Aufkommensberechnungen fiir das IFSt-
Modell einheitlich zugrunde gelegt.

Um dem Gedanken der wirtschaftlichen Einheit des Konzerns stidrker Rechnung zu tragen,
soll die Mindestbeteiligungsquote auf 75% am Nennkapital und an den Stimmen heraufgesetzt
werden, wobei in Fortfithrung des geltenden Rechts weiterhin auch mittelbare Beteiligungen
anerkannt wiirden (These 7). Diese Voraussetzung muss im Rahmen der folgenden Berechnungen
insoweit eingeschriankt werden, als es auf der Basis von Jahresabschlussdaten nicht moglich ist,
die Beteiligung einer Muttergesellschaft an den Stimmen der Tochtergesellschaft zu identifizieren,
so dass allein das Nennkapital zugrunde gelegt wird. Daneben soll nach den Unterschieden gefragt
werden, wenn anstelle einer Mindestbeteiligungsquote in Hohe von 75% alternativ 95% und 100%

zugrunde gelegt werden.

8Vgl. IFSt, Reformvorschlag, 2011, 40-42, abgedruckt auch hier im Anhang.
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Ausgehend von der wirtschaftlichen Einheit des Konzerns soll es, vor allem wenn zugleich
die Anforderungen an die Beteiligungsquote angehoben werden, bei einer unbegrenzten soforti-
gen Zurechnung des Verlusts der Gruppengesellschaft bleiben. Wird es hingegen fiir erforderlich
gehalten, dass dem Gedanken der Verlusttragung stirker Rechnung getragen wird, kann dies
durch eine Begrenzung auf den Betrag des Gruppentréigerinvestments erreicht werden, wenn-
gleich die IFSt-Arbeitsgruppe dies nicht empfiehlt (These 6). Diese Begrenzung wird im Rahmen
der nachfolgenden Berechnungen an der Hohe des (handelsrechtlichen) Beteiligungsbuchwerts
festgemacht.

Verluste, die einer Organgesellschaft vor der Begriindung einer Organschaft entstanden sind,
werden de lege lata fiir die Dauer der Organschaft ,,eingefroren®. Im Unterschied dazu sollte nach
dem IFSt-Modell die Verrechnung von vor Begriindung der Gruppe entstandenen Verlusten der
Tochtergesellschaft mit in der Gruppenzeit erwirtschafteten Gewinnen der Tochtergesellschaft
moglichst zugelassen werden (These 12).

In Bezug auf grenziiberschreitende Sachverhalte greift der Reformvorschlag auch das be-
reits angesprochene Gebot zur steuerlichen Beriicksichtigung , finaler“ Verluste ausléindischer
Gruppengesellschaften auf (These 18.2). Wéhrend das IFSt derartige Verluste jedenfalls zu
beriicksichtigen empfiehlt, nimmt es in Anbetracht der unwigbaren Haushaltswirkungen sowie
praktischer Umsetzungsschwierigkeiten von den Pléanen einer dem Nachversteuerungsvorbehalt
unterliegenden uneingeschrankten Zurechnung von Verlusten ausldndischer Gruppengesellschaf-
ten Abstand (These 18.1). Anders als die erstgenannten vier Reformaspekte, die explizit Eingang
in die mittels ASSERT durchgefiihrten Simulationsberechnungen finden, basiert die Abschétzung
der mit einer Verrechnung ,finaler“ Auslandsverluste einhergehenden Aufkommenswirkungen
auf einer vereinfachten Hochrechnung unter Bezug auf (1) die Direktinvestitionsstatistik der
Deutschen Bundesbank, Daten aus AMADEUS und Statistiken von EUROSTAT sowie (2) Daten

aus AMADEUS und der Koérperschaftsteuerstatistik 2007.

3 Aufkommenseffekte einer Reform der Gruppenbesteuerung nach

dem IFSt-Modell

3.1 Wirkungsdauer und Wirkungsrichtung maéglicher Aufkommenseffekte

Bevor in den nachfolgenden Abschnitten auf die Ergebnisse der Modellberechnungen im Ein-

zelnen eingegangen wird, sollen zunichst die zu erwartenden Wirkungen auf das Steuerauf-
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kommen diskutiert werden, die mit einer Umsetzung der mit dem IFSt-Modell verbundenen
Anderungsvorschlige einhergingen. In Bezug auf ihre Wirkungsdauer kénnen diese Anderungs-
vorschlige danach unterschieden werden, ob sie das Steueraufkommen permanent dndern oder
voriibergehender Art sind, das heifit im Vergleich zum gegenwértigen Recht definitive oder sich
im Zeitablauf wieder umkehrende Aufkommenseffekte zur Folge haben. Was ihre Wirkungsrich-
tung betrifft, sind Elemente, die eine Minderung des Steueraufkommens zur Folge haben, und
Vorschlige, die eine Erhohung des Steueraufkommens bewirken, zu unterscheiden. Inhaltlich

betroffen sind im Rahmen der Koérperschaftsteuer?

eine zu entrichtende Kapitalertragsteuer und nicht als Betriebsausgaben abziehbare Aus-

gaben in Bezug auf konzerninterne Gewinnausschiittungen,

negative Einkiinfte (Mindestbesteuerung),

- Verlustvortrége und

der Betriebsausgabenabzug fiir Zinsaufwendungen.

Geht man davon aus, dass die Abschaffung des Ergebnisabfiihrungsvertrags (These 1) selbst
fiir den Fall einer Anhebung der Mindestbeteiligungsquote des Gruppentriagers an der Grup-
pengesellschaft auf eine qualifizierte Mehrheit in Hohe von 75% (These 7) zu einer Ausweitung
der Anzahl Kapitalgesellschaften fiihrt, deren Einkommen nach dem Konzept einer Gruppenbe-
steuerung in die Veranlagung des ,, Organtrigers® einbezogen wird,'® bewirken die Vorschlige der
IFSt-Arbeitsgruppe, dass auch die Anzahl der Fille steigt, in denen Gewinne ,,zugerechnet wer-
den (These 13), wihrend das Volumen der Gewinne, die der Ausschiittungsbesteuerung unterlie-
gen, mit der Anzahl Kapitalgesellschaften, die auflerhalb einer Organschaft stehen, zuriickgeht.
Damit verbunden reduzieren sich die auf Ausschiittungen zu entrichtende Kapitalertragsteuer
(8543 Abs. 1 S. 1, 3; 36 Abs. 2 Nr. 2 EStG) und auch die Ausgaben, die im Hinblick auf diese Ge-
winnausschiittungen nicht als Betriebsausgaben abgezogen werden diirfen (§ 8b Abs. 5 KStG).
Letztere Minderung des Steueraufkommens fithrt zu definitiven Aufkommensriickgéingen. Im Be-
zug auf die Kapitalertragsteuer ist die Wirkung temporér und beschrankt sich auf das zeitliche

Auseinanderfallen von Steuerabfithrung und -erstattung.

9Vergleichbares gilt auch fiir die Gewerbesteuer. Die Beriicksichtigung weitergehender Effekte bei der Gewerbe-
steuer, die sich zum Beispiel aus der Hinzurechnung fiir konzerninterne Leistungsbeziehungen oder der Gewer-
besteuerzerlegung ergeben, ist auf Basis der verwendeten Daten nicht moglich.

9Giche hierzu Gliederungspunkt D.3.3.1, Tabelle D.1; dazu auch Oestreicher und Koch, RevManagSci (2010)
4, 135, Abbildung 2. Diese Abbildung zeigt, dass bei circa 80 von 100 Gruppentrigern, die zu mehr als 50%
an nachgeordneten Gesellschaften beteiligt sind, die Beteiligungsquoten grofier 80% sind. Diese hohe Konzen-
tration ist auch international nicht uniiblich, siehe Poppe, Auswirkungen der Einfiihrung einer konsolidierten
Korperschaftsteuer-Bemessungsgrundlage in der Européischen Union, Frankfurt am Main 2008, 148, Tabelle 33.
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In Bezug auf negative Einkiinfte sieht das Modell der IFSt-Arbeitsgruppe vor, dass es ,,bei
einer unbegrenzten sofortigen Zurechnung des Verlusts der Gruppengesellschaft zum Gruppen-
triger bleiben“ kann (These 6). Daneben bewirkt die ,,bewihrte Technik der steuerlichen Ergeb-
niszurechnung zur Obergesellschaft* (These 3), dass Verluste des Gruppentrigers mit Gewinnen
einer Gruppengesellschaft verrechnet werden kénnen. Wird unterstellt, dass sich die Vorzei-
chen der steuerlichen Ergebnisse verbundener Unternehmen hiufig unterscheiden,'! wird das
Potenzial unmittelbar verrechenbarer Verluste grundsétzlich zunehmen, wenn die Abschaffung
des Ergebnisabfiihrungsvertrags zu einer Ausweitung der Anzahl Kapitalgesellschaften fiihrt,
deren Einkommen nach dem Konzept einer Gruppenbesteuerung in die Veranlagung des ,,Or-
gantrigers® einbezogen wird. Eine damit verbundene Minderung des Aufkommens ist aber tem-
porérer Natur. Zwar ist der Verlustabzug im Bereich der Korperschaftsteuer und Gewerbesteuer
der Hohe nach begrenzt (§§ 8 KStG, 10d EStG, 10a GewStG), so dass im Hinblick auf die Min-
destbesteuerung generelle Aussagen kaum moglich sind (bei einer Veranlagung der Einkiinfte
auf Ebene des Gruppentriagers kann der Sockelbetrag in Héhe von einer Million€ nur einmal
genutzt werden, was fiir den Steuerpflichtigen nachteilig sein und fiir den Fiskus einen posi-
tiven Aufkommenseffekt haben kann). In zeitlicher Hinsicht existieren aber gegenwirtig keine
Schranken, so dass sich die Aufkommensminderung iiber die Zeit insoweit ausgleicht, als erlit-
tene Verluste auflerhalb einer Gruppenbesteuerung mit kiinftigen Gewinnen verrechnet werden
konnen. Lediglich in den Fallen, in denen einzelne Konzerngesellschaften dauerhaft Verluste er-
zielen, wiren die Aufkommensriickgéinge, die sich aus einer Lockerung der Voraussetzungen, die
an eine Verlustverrechnung zwischen Gruppengesellschaften gestellt werden, definitiver Natur.

Werden vor Begriindung der Gruppe entstandene Verluste der Tochtergesellschaft nicht langer
seingefroren® (§ 15 S. 1 Nr. 1 KStG, These 12), wird bei Organgesellschaften, die qua Gewinn-
abfithrungsvertrag in eine Organschaft eingebunden sind, die Verrechnung von ,,Vorgruppen-
verlusten® mit kiinftigen Gewinnen moglich (wéhrend sich fiir neu hinzutretende Gruppenge-
sellschaften, deren Ergebnisse unter den Voraussetzungen des IFSt-Modells konsolidiert werden,
keine Anderung ergibe). Die hiermit verbundene Verbesserung einer Verrechnung von ,,Vor-
gruppenverlusten“ wiirde das Steueraufkommen nur temporér reduzieren. Diese Aufkommens-
minderung gliche sich aus, sobald die betroffenen Gesellschaften aus der Gruppe ausscheiden
und ihre vor Begriindung der Gruppe entstandenen Verluste (unter den Beschrinkungen der

Mindestbesteuerung) selbstindig mit kiinftigen Gewinnen verrechnen kénnten. In Abhéngigkeit

"Ein Blick auf die Verteilung von Gewinnen und Verlusten in Gruppen verbundener Unternehmen zeigt, dass sich
diese Vorzeichen in mehr als 40% aller Fille unterscheiden, siehe Oestreicher und Koch, RevManagSci (2010)
4, 134, Tabelle 5.



D Aufkommenswirkungen einer Abschaffung des EAV 109

von der Dauer der Gruppenzugehorigkeit, der Hohe der Vorgruppenverluste und der Struktur
der zukiinftigen Gewinne, kann sich dieser Ausgleich jedoch iiber Jahre verteilen.

Beibehalten werden sollen nach dem Vorschlag der IFSt-Arbeitsgruppe auch die Besonderhei-
ten der Bruttomethode, die Betriebsfiktion bei Anwendung der Zinsschranke und die Folgen der
gebrochenen Einheitstheorie (These 11). Insoweit wiirden Organtréger und Organgesellschaften
in Bezug auf den Betriebsausgabenabzug fiir Zinsaufwendungen weiterhin als ein Betrieb gelten
(§ 15 S. 1 Nr. 3 KStG). Mit dieser Fiktion konnen fiir den Steuerpflichtigen insoweit Vorteile
verbunden sein, als alle Zinsaufwendungen und Zinsertrige aufgrund von Verbindlichkeiten und
Forderungen zwischen den Gesellschaften, die einem Organkreis angehéren, bei der Berechnung
des Zinssaldos nicht beriicksichtigt werden. Auf Ebene des Organtrigers werden alle Zinsaufwen-
dungen und Zinsertréige in den Zinssaldo einbezogen, die auf Rechtsbeziechungen mit Glaubigern
und Schuldnern beruhen, die auflerhalb des Organkreises stehen. Dieser Zinssaldo unterliegt der
Abzugsbeschriankung auf Ebene des Organtrégers, wenn er die einschligige Freigrenze (§ 4h S. 1
Buchstabe a EStG) iibersteigt. Hieraus kénnen sich Aufkommensminderungen fiir den Fiskus
ergeben, wenn sich die Moglichkeiten des Betriebsausgabenabzugs fiir den Steuerpflichtigen ver-
bessern. Die Freigrenze wird allerdings fiir den Organkreis nur einmal gewihrt, so dass sich
die Organschaft auch zugunsten des Fiskus auswirken kann. Geht man davon aus, dass die Ab-
schaffung des Ergebnisabfithrungsvertrags zu einer Ausweitung der Anzahl Kapitalgesellschaften
fiihrt, deren Einkommen nach dem Konzept einer Gruppenbesteuerung in die Veranlagung des
,Organtrigers” einbezogen wird, werden sich die mit der Betriebsfiktion verbundenen Effekte
verstirken. Grundsétzlich sind aber auch diese Effekte temporérer Natur. Ihr Ausgleich in der
Zeit hangt von der Entwicklung der separaten und zusammengefassten EBITDA und Zinssalden
ab. Definitive Bedeutung hétte allerdings die Beendigung einer Gruppe, da sie zu einer Aufgabe
des fingierten Betriebs und, damit verbunden, dem Untergang eines nicht verbrauchten EBITDA
und Zinsvortrags fithren wiirde (§ 4h Abs. 5 EStG).

Da die Modellierung in ASSERT eine Beschrankung auf ausgewéhlte Besteuerungsparame-
ter voraussetzt, kann im Rahmen der Analyse nicht allen Sekundérwirkungen des IFSt-Modells
Rechnung getragen werden, da sie auf zum Teil komplizierten Abhéngigkeiten innerhalb der steu-
erlichen Vorschriften beruhen. Auszublenden war hier vor allem die wechselseitige Abhingigkeit
zwischen dem Betriebsausgabenabzug fiir Zinsaufwendungen und den erweiterten Moglichkeiten
der Verlustverrechnung nach dem IFSt-Modell. Weitere Vereinfachungen sind im Rahmen der
folgenden Ergebnisdarstellung dokumentiert. Gleichfalls unberiicksichtigt bleiben mogliche Auf-

kommenswirkungen aus verungliickter Organschaft.
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3.2 Struktur der vorliegenden Aufkommensberechnungen

Fiir Zwecke der vorliegenden Untersuchung empfiehlt es sich, die Aufkommensberechnungen in
mehrere Schritte zu untergliedern, wenn auch die Abschaffung des Ergebnisabfiihrungsvertrags
allen Berechnungen einheitlich zugrunde liegt. So richtet sich in einem ersten Schritt das Interesse
auf die Auswirkungen, die sich unter dieser Voraussetzung aus einer Anhebung der Mindestbe-
teiligungsquote auf alternativ 75, 95 und 100% ergéiben. Ermittelt werden sollen (1) die Anzahl
betroffener Konzerngesellschaften und (2) die entsprechenden Auswirkungen auf das Steuerauf-
kommen.

Im Rahmen des zweiten Untersuchungsschrittes wird von einer Anhebung der Mindestbetei-
ligungsquote auf die Hohe von 75% ausgegangen (Basisszenario). Unter dieser Voraussetzung
wird nach den Folgen fiir das Steueraufkommen gefragt, wenn die Verlustverrechnung (1) auf
den Beteiligungsbuchwert begrenzt wird, (2) auf Verluste erstreckt wird, die einer Organgesell-
schaft vor der Begriindung einer Organschaft entstanden sind, oder (3) beriicksichtigt wird, dass
nicht alle Konzernunternehmen, fiir die die Voraussetzungen vorlidgen, tatsdchlich auch einen
entsprechenden Gruppenantrag stellen.

Gegenstand des dritten Untersuchungsschrittes sind die moéglichen Effekte, die aus der An-
wendung des IFSt-Modells iiber den Zeitraum von sechs Jahre erwartet werden, und die Abhén-
gigkeit der berechneten Werte von der Hohe und Verteilung der ermittelten Korperschaftsteu-
erverlustvortriage. Letztere Untersuchung ist erforderlich, da im Rahmen der hier verwendeten
Datenbasis die Verlustvortrige tendenziell untererfasst sind (siehe hierzu Abschnitt D.6.5.2).
Daher wird analysiert, inwieweit die Ergebnisse robust sind gegeniiber der Beriicksichtigung
zusétzlicher Verlustvortrige.

Im Rahmen des vierten Untersuchungsschrittes konzentriert sich das Interesse auf die Vertei-
lungswirkungen bei konzernzugehorigen Unternehmen. Gegenstand dieser Betrachtungen sind
mogliche (1) Grofleneffekte, (2) Brancheneffekte und (3) Konzernstruktureffekte.

Uber die Berechnung mit Hilfe des Mikrosimulationsmodells ASSERT in Kapitel D.3 hin-
aus werden schliefllich in Kapitel D.4 die Aufkommenswirkungen geschitzt, die sich aus einer
Verrechnung finaler Verluste ergében, die anlésslich der Liquidation ausldndischer Tochtergesell-

schaften auf inldndische Muttergesellschaften entfallen wiirden.
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3.3 Anhebung der Mindestbeteiligungsquote auf alternativ 75, 95 oder 100%
3.3.1 Anzahl betroffener Kapitalgesellschaften in der Stichprobe

Gegenstand dieses ersten Untersuchungsschrittes sind die Auswirkungen, die sich unter der Vo-
raussetzung einer Abschaffung des Ergebnisabfithrungsvertrags aus einer Anhebung der Min-
destbeteiligungsquote (MBQ) auf alternativ 75, 95 und 100% ergéiben. Zu diesem Zweck zeigt
die nachfolgende Tabelle D.1 in Beantwortung der ersten Teilfrage zunéchst auf, wie viele Kapi-
talgesellschaften der Stichprobe vor und nach Abschaffung des Ergebnisabfiihrungsvertrags (1)
als Gruppentréger fungieren (konnen), (2) Gruppengesellschaften sind oder (3) als wirtschaftlich

selbsténdige Kapitalgesellschaften keiner Organschaft oder Gruppe angehéren.

Tabelle D.1: Zusammensetzung Kapitalgesellschaften in der Stichprobe

Anzahl der... 1 2 3 4 5
E MBQ > 50% 543 848 6.380 -524 7.247

MBQ = 75% 520 801 6.414 -488 7.247
<>: MBQ = 95% 494 736 6.464 -447 7.247
=

MBQ = 100% 479 698 6.493 -423 7.247
:<>: MBQ = 75% 1.340 1.920 5.109 -1.122 7.247
mg MBQ = 95% 1.171 1.608 5.436 -968 7.247
é MBQ = 100% 1.119 1.522 5.522 -916 7.247

1: Gruppentriger, 2: Gruppengesellschaften, 3: Wirtschaftlich selbstéindige Kapitalgesellschaften, 4: Gesell-
schaften mit nicht zureichender Datenlage, 5: Summe

Fiir das gegenwirtige Recht (erste Zeile: ,EAV, MBQ > 50%“) ergibt sich die Zuordnung
der Unternehmen zu den Kategorien ,, Gruppentriager®, , Gruppengesellschaft® oder ,, wirtschaft-
lich selbsténdige Kapitalgesellschaft® aus den vorliegenden Daten. Was die Reformszenarien
»EAV*/ Verzicht auf EAV“ sowie alternative MBQ betrifft, geht die Tabelle von dem fiir den
Fiskus grundsétzlich ungiinstigsten Optionsverhalten der Unternehmen aus. Es wird angenom-
men, dass die Gruppenbesteuerung immer dann in Anspruch genommen wird, wenn die jeweili-
gen Voraussetzungen seitens der Unternehmen erfiillt werden.!?

Festzustellen ist zunédchst, dass eine Verschiarfung des Beteiligungsquotenerfordernisses bei
fortwahrender Verpflichtung zum Abschluss eines Ergebnisabfithrungsvertrags zur Konsequenz

hat, dass im Vergleich zum geltenden Recht der Organschaftsbesteuerung weniger Unternehmen

1271 den erwarteten Auswirkungen eines Optionsrechts fiir die Gruppenbesteuerung siehe Gliederungspunkt
D.3.4.3.
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die Voraussetzungen zur Inanspruchnahme der Gruppenbesteuerung werden erfiillen kénnen. Die
relativen Zuwichse bei den ,wirtschaftlich selbstédndigen Kapitalgesellschaften* (Spalte ,,3%),
belaufen sich je nach Beteiligungsschwelle auf (6.414 - 6.380)/6.380 = 0,5% (,MBQ=75%"),
(6.464 - 6.380)/6.380 = 1,3% (,MBQ=95%") und (6.493 - 6.380)/ 6.380 = 1,8% (,MBQ=100%*)
im Vergleich zum geltenden Recht.

Eine Abschaffung der Voraussetzung des Abschlusses eines Ergebnisabfithrungsvertrags zwi-
schen dem Organtriger und den Organgesellschaften bewirkt nach unseren Berechnungen da-
gegen einen sprunghaften Anstieg der die Gruppenbesteuerung beanspruchenden Unterneh-
men und wirkt sich wesentlich stéirker aus als eine lediglich auf die Anhebung der vorausge-
setzten Mindestbeteiligungsquote gerichtete Reform. Die relative Zunahme der Organgesell-
schaften betrigt im Vergleich zum Szenario mit Verpflichtung zum Abschluss eines Ergeb-
nisabfithrungsvertrags (1.920-801)/801 = 139,7% (,MBQ=75%"), (1.608-736)/736 = 118,5%
(,,MBQ=95%") und (1.522-698)/698 = 118,1% (,MBQ=100%").

3.3.2 Aufkommenswirkungen

Die zweite Teilfrage richtet sich auf die Autkommenswirkungen, die mit einer Anhebung der Min-
destbeteiligungsquote auf 75, 95 und 100% verbunden wére, wenn gleichzeitig die Voraussetzung
eines Ergebnisabfithrungsvertrags abgeschafft wiirde.

Die Aufkommenswirkungen werden aus dem Riickgang der (Summe der) Korperschaftsteuer-
bemessungsgrundlagen ermittelt und zunéchst als relative Verdnderung dieser Bemessungs-
grundlagen dargestellt. Sie geben den Gesamteffekt an, der sich fiir die drei Reformszenari-
en aus jeweils der Summe der jdhrlichen Einzeleffekte in Bezug auf den vierjahrigen Simu-
lationszeitraum ergibt. Bei einer Anhebung der Mindestbeteiligungsquote auf 75% wire da-
nach mit einem Riickgang der Korperschaftsteuerbemessungsgrundlage (und, hochgerechnet,
dem Korperschaftsteueraufkommen) in Hohe von durchschnittlich (gewichteter Durchschnitt)
2,11% der Bemessungsgrundlage/des Aufkommens zu rechnen, das sich bei einer Mindestbetei-
ligungsquote in Hohe von 50% ergibt. Wie schon dargestellt (Gliederungspunkt D.1.2), werden
die prozentualen Angaben im Interesse der politischen Kommunikation ferner in absolute Werte
yibersetzt“. Die Grundlage dieser Umrechnung bilden die ,,Kasseneinnahmen* nach den Anga-
ben des Arbeitskreises Steuerschitzung vom Mai 2012. Fir die Jahre 2008 bis 2011 (siehe auch
hierzu Gliederungspunkt D.1.2) betragen diese Einnahmen 15.868, 7.173, 12.041 und 15.634
Millionen € .

Bezogen auf diese Kasseneinnahmen der Korperschaftsteuer ergeben sich erste Aufkommens-
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effekte aus einer Abschaffung des Gewinnabfithrungsvertrags. Bei einer Anhebung der Betei-
ligungsquote auf 75% entsprichen diese Verluste in Bezug auf die Korperschaftsteuer einem
Riickgang des Aufkommens in Hohe von 563 Millionen € fiir das Jahr 2008 und einem Aufkom-
mensriickgang in Hohe von 1.190 Millionen € fiir den Zeitraum 2008 bis 2011. Dieser Riickgang
reduziert sich mit steigender Beteiligungsanforderung und beliefe sich auf -1,37%, wenn man
sich auf eine Beteiligungsquote von 100% bezieht.!?

Wiirde die Reform der steuerlichen Organschaft am FErgebnisabfithrungsvertrag festhalten
und sich allein auf die Anhebung der Beteiligungsquotengrenzen beschrianken, wiirde sich das,
unabhéingig von der konkreten Hohe der vorausgesetzten Beteiligungsquote, nur unwesentlich
(positiv) auf das Korperschaftsteueraufkommen auswirken. Die prognostizierten Aufkommens-
zuwichse im Vergleich zum geltenden Recht wiirden durchweg weniger als +0,5% betragen.

Fiir die Prognose der Aufkommenswirkungen sind die Kasseneinnahmen allerdings nur mit
Einschrankungen geeignet. Zu beriicksichtigen ist, dass die Kasseneinnahmen um Investitionszu-
lagen, die ,, Altkapitalerstattungen“ (aus dem Ubergang vom Anrechnungs- zum Teileinkiinfte-
verfahren) reduziert und um den (positiven) Saldo aus Nachzahlungs- und Erstattungszinsen
(§ 233a AO) erhoht sind. Fiir die insoweit , bereinigten“ Kasseneinnahmen sind aktuelle Da-
ten im BMF verfiigbar. Sie betragen 17.991, 9.699, 14.647 und 17.951 Millionen € fiir die Jahre
2008 bis 2011. Auf dieser Grundlage beliefen sich die Aufkommensminderungen bei Abschaf-
fung des Ergebnisabfiihrungsvertrags und einer Anhebung der Mindestbeteiligungsquote auf
durchschnittlich 2,28% (,MBQ=75%%) oder 1.373 Millionen € (bezogen auf den Vierjahreszeit-
raum 2008 bis 2011), 1,78% oder 1.071 Millionen € (, MBQ=95%") und 1,54% oder 926 Millio-
nen € (,MBQ=100%*).

Zu beriicksichtigen wére aber dariiber hinaus grundsétzlich auch die Verteilung der Kassenein-
nahmen auf die Entstehungsjahre. Entsprechende Zuordnungen kénnen aus der Zahlungsstruk-
turstatistik abgeleitet werden. Vollstdndige Angaben liegen aber erst seit dem Veranlagungsjahr
2006 vor. Da in diesen Angaben bisher nur Zahlungen bis einschliellich 2011 enthalten sind,
konnen vollsténdige Werte nur fiir die Jahre 2006 und 2007 abgeleitet werden. In diesen Jahren
weichen die entsprechenden Werte nur unwesentlich vom Wert des bereinigten Kassenaufkom-
mens ab. Vor diesem Hintergrund kann iiber die Verteilung auf die Jahre 2008 bis 2011 nur
spekuliert werden. Im Hinblick auf die Werte fiir 2006 und 2007 diirfte es aber vertretbar sein,

dass, wie hier, auf eine Korrektur der bereinigten Kasseneinnahmen verzichtet wird.

3Fiir die Gewerbesteuer ergibe sich aus der Besteuerung von Kapitalgesellschaften ein Aufkommensriickgang in
Hohe von 1,42% oder 1.216 Millionen € (vier Jahre), wenn gleichzeitig die Beteiligungsquote auf 75% erhoht
wird.
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Problematischer erscheint aber, dass auch die anzurechnenden Steuern (Kapitalertragsteu-
er und Zinsabschlagsteuer) das Kassenaufkommen mindern.!* Entsprechende Betriige sind aus
der Korperschaftsteuerstatistik zu gewinnen, liegen aber bisher nur fiir die Jahre 2005 bis
2007 vor. Ein Blick auf diese Betrige zeigt, dass diese Anrechnungen erhebliches Gewicht
haben. Sie machen im Durchschnitt der Jahre 2005 bis 2007 mehr als 30% der festgesetzten
Korperschaftsteuer aus. Wird beriicksichtigt, dass die Kasseneinnahmen um diese Anrechnun-
gen zu erhohen sind, wenn man das mafigebende Korperschaftsteueraufkommen identifizieren
will, erhdhen sich die Aufkommensminderungen iiber den Vierjahreszeitraum 2008 bis 2011,
gleichbleibende Verhiltnisse unterstellt, auf mehr als 1,8 Milliarden € (, MBQ=75%"), 1,42 Mil-
liarden € (,MBQ=95%%) und 1,23 Milliarden € (,MBQ=100%*). Vorbehalte sind aber auch in
Bezug auf diese Zahlen zu machen, da die Ergebnisse der Statistiken fiir die Jahre 2005 bis
2007 aufgrund der Unternehmensteuerreform 2008 nur mit Einschrdnkungen fiir eine Projektion
auf nachfolgende Jahre geeignet sind. Unter Beriicksichtigung der Anderungen bei der Gewer-
besteuer belduft sich der Gesamtaufkommenseffekt auf 3,04 Milliarden€ (,MBQ=75%%), 2,37
Milliarden€ (,MBQ=95%") und 2,05 Milliarden€ (,MBQ=100%"). Hier und im Folgenden
wird davon ausgegangen, dass sich die Autkommensénderung bei der Gewerbesteuer proportional
(1.216/1.825 = 66,31%) zur Anderung bei der Korperschaftsteuer verhilt (siehe auch Funote
13; der deutlich geringere Effekt bei der Gewerbesteuer ldasst sich inhaltlich damit begriinden,
dass der Verlustverrechnung bei der Gewerbesteuer aufgrund der breiteren Bemessungsgrundlage
eine insgesamt geringere Bedeutung zukommt).

Tabelle D.2: Anderung des Kérperschaftsteueraufkommens bei Abschaffung des EAV und alternativen
Mindestbeteiligungsquoten

Reformszenario Aufkommens- in Bezug auf das Korperschaftsteuer-
dnderung aufkommen (Gewerbesteueraufkommen)
2008 bis 2011 (in Millionen €)
= MBQ = T75% -2,28% -1.825 (-1.210)
= MBQ = 95% -1,78% -1.424 (-944)
% MBQ = 100% -1,54% -1.231 (-816)

YPiir die Hinweise zu den notwendigen Korrekturen der Kasseneinnahmen sind wir unseren Gesprichspartnern
beim BMF, Referat IV A 6, sehr dankbar.
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3.4 Weitergehende Analysen fiir das Basisszenario (,MBQ=75%")

3.4.1 Begrenzung der Verlustverrechnung auf den Beteiligungsbuchwert

Im Rahmen des zweiten Untersuchungsschrittes wird von der Abschaffung des Ergebnisabfiih-
rungsvertrags und einer Anhebung der Mindestbeteiligungsquote auf die Héhe von 75% aus-
gegangen (,,Basisszenario“). Unter dieser Voraussetzung werden in Beantwortung einer ersten
Teilfrage die Folgen fiir das Steueraufkommen ermittelt, wenn die Verlustverrechnung auf den
Beteiligungsbuchwert begrenzt wird. Wie bereits dargestellt, werden dabei die Kasseneinnah-
men bei der Hochrechnung auf das Korperschaftsteueraufkommen sowohl um Investitionszu-
lagen, die ,,Altkapitalerstattungen“ und den (positiven) Saldo aus Nachzahlungs- und Erstat-
tungszinsen bereinigt sowie Anrechnungen (Kapitalertragsteuer und Zinsabschlagsteuer) pau-

schal beriicksichtigt.?

Tabelle D.3: Anderung des Kérperschaftsteueraufkommens bei Abschaffung des EAV, MBQ=75% und
Begrenzung der Verlustverrechnung auf den Beteiligungsbuchwert

Reformszenario Aufkommens-  in Bezug auf das Koérperschaftsteu-
danderung erautkommen (Gewerbesteueraufkom-
men) 2008 bis 2011 (in Millionen €)

Begrenzung der Verlustverrech-

= nung auf den Beteiligungsbuch- +0,87% +696 (+462)
é wert (Methode 1)

g

£ Begrenzung der Verlustverrech- 1,14% -912 (-605)

nung auf den Beteiligungsbuch-
wert (Methode 2)

Der Beteiligungsbuchwert wird dabei in einer ersten Berechnungsweise (,Methode 1¢) als
Produkt von Beteiligungsquote und Stammkapital des jeweiligen Tochterunternehmens ermit-
telt, wobei die Beteiligungsquote sowohl direkte als auch indirekte Beteiligungen beriicksichtigt.
ASSERT prognostiziert fiir dieses Reformszenario einen Aufkommenszuwachs im Vergleich zum
geltenden Recht in Hohe von circa 0,9%. Die Kombination aus der Anhebung der Mindestbe-
teiligungsquote auf 75%, Abschaffung des Ergebnisabfiihrungsvertrags und Begrenzung der Ver-
lustverrechnung auf den Beteiligungsbuchwert wiirde sich danach leicht positiv auswirken. Bei
der Interpretation dieses Ergebnisses ist aber zu beriicksichtigen, dass die so kalkulierte Grofie in
einigen Fillen nicht mit dem tatséichlichen Beteiligungsbuchwert iibereinstimmen diirfte. Dies

sollte insbesondere dann der Fall sein, wenn ein Tochterunternehmen von der Muttergesell-

15Sjehe Gliederungspunkt D.3.3.2.



D Aufkommenswirkungen einer Abschaffung des EAV 116

schaft nicht gegriindet, sondern entgeltlich erworben wurde. Daneben war es mangels Daten-
verfiigharkeit nicht moglich, zwischenzeitliche Kapitelerh6hungen bei den Tochterunternehmen
zu beriicksichtigen. Daher werden an dieser Stelle die verrechenbaren Verluste tendenziell unter-
und insoweit der positive Aufkommenseffekt iiberschitzt.

Aus diesem Grund wurde der Beteiligungsbuchwert in einer zweiten Berechnungsweise (,,Me-
thode 2%) aus dem Finanzanlagevermogen der Muttergesellschaft abgeleitet. Nach Bundesbank-
statistik entfallen durchschnittlich ein Sechstel der Finanzanlagen auf Wertpapiere. Daher wur-
den fiinf Sechstel der Werte, die in den Jahresabschliissen der hier betrachteten Mutterkapitalge-
sellschaften unter der Position , Finanzanlagevermégen* ausgewiesen sind, nach Mafigabe der Bi-
lanzsummen auf die korrespondierenden Tochtergesellschaften verteilt und dienen als (vorldufige)
Beteiligungsbuchwerte. Diese vorldufigen Werte werden nach unten (Wertuntergrenze) durch das
Produkt aus Beteiligungsquote und Stammkapital der jeweiligen Tochter begrenzt. Die Werto-
bergrenze bildet das Produkt aus Beteiligungsquote und dem Sechsfachen der durchschnittli-
chen EBITDA korrespondierender Tochtergesellschaften in den vorausgehenden fiinf Jahren.'6
Fiir diesen Fall prognostiziert ASSERT einen Aufkommensriickgang im Vergleich zum geltenden
Recht in Hohe von circa -1,1%. Es kann daher davon ausgegangen werden, dass der tatsichliche
Aufkommenseffekt aufgrund einer Abschaffung des Ergebnisabfiihrungsvertrags und Begrenzung
der Verlustverrechnung auf den Beteiligungsbuchwert zwischen +0,9 und -1,1% liegt, wobei dem
zweiten Wert aufgrund der oben dargestellten Schwiichen der ersten Berechnungsmethode eine

groffere Wahrscheinlichkeit zukommt.

3.4.2 Erstreckung der Verlustverrechnung auf Vorgruppenverluste

Die unter den Voraussetzungen des Basisszenarios (,kein EAV, MBQ=75%") zweite Teilfrage
richtet sich auf den Fall, dass sich die Verrechnung auf Verluste erstreckt, die eine Gruppengesell-
schaft in der Zeit vor dem Eintritt in die Steuergruppe erlitten hat. Fiir diesen Fall ergibt sich im
Vergleich zum geltenden Recht ein prognostizierter Korperschaftsteueraufkommensriickgang in
Hohe von etwa 2,85%. Subtrahiert man den Wert von -2,28% fiir die Minderung des Steuerauf-
kommens bei ,MBQ=75% und kein EAV*, ergibt sich fiir das Basisszenario ein isolierter Effekt
aus der Einbeziehung von Vorgruppenverlusten in Hohe von -0,57%. Bei der Ubersetzung des

berechneten Riickgangs in absolute Aufkommenszahlen werden erneut die Kasseneinnahmen

Die Verwendung von ,,Multiples“ ist in der Praxis der Unternehmensbewertung nicht uniiblich. Bei der Verwen-
dung des Multiplikators 6 haben wir uns an durchschnittlichen Werten von ,,Experten-Multiples* fiir , Mid-Cap*
und ,,Large-Cap* Unternehmen (Umsatz iiber 50 Millionen € ) orientiert, dazu Finance-Expertenpanel, Finance,
Juni 2011, 62-63.
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bei der Hochrechnung auf das Korperschaftsteueraufkommen sowohl um Investitionszulagen,
die , Altkapitalerstattungen“ und den (positiven) Saldo aus Nachzahlungs- und Erstattungs-
zinsen bereinigt sowie Anrechnungen (Kapitalertragsteuer und Zinsabschlagsteuer) pauschal
beriicksichtigt.!”

Tabelle D.4: Anderung des Koérperschaftsteueraufkommens bei Abschaffung des EAV, MBQ=75% und
Erstreckung der Verrechnung auf Verluste, die vor Begriindung der Steuergruppe entstanden sind

Reformszenario Aufkommens- in Bezug auf das Korperschaftsteuer-
anderung aufkommen (Gewerbesteueraufkommen)
2008 bis 2011 (in Millionen €)

Erstreckung der Verlustverrech-

nung auf Vorgruppenverluste -2,85% ~2.282 (-1.513)

Kein EAV

3.4.3 Beriicksichtigung der Wahrscheinlichkeit einer Inanspruchnahme der

Gruppenbesteuerung

Die dritte Teilfrage in Bezug auf das Basisszenario (,kein EAV, MBQ=75%“) bezieht sich auf
die Moglichkeit, dass nicht alle Konzernunternehmen, fiir die die Voraussetzungen vorldgen,
tatséchlich einen entsprechenden Gruppenantrag stellen. Bisher wurde davon ausgegangen, dass
sdmtliche Konzernunternehmen, fiir welche die geforderte Mindestbeteiligungsquote erfiillt ist,
die Option zur Gruppenbesteuerung in Anspruch nehmen. Diese Annahme muss allerdings nicht
notwendigerweise zutreffend sein. Zum einen wére auch nach Wegfall der Voraussetzung eines
Ergebnisabfiihrungsvertrags die Inanspruchnahme der Gruppenbesteuerung mit Kosten verbun-
den, so dass sich der Abschluss eines Gruppenvertrags nicht in jedem Fall lohnen muss. Zum
anderen kann sich die Gruppenbesteuerung insbesondere fiir den Fall, dass Vorgruppenverluste
»eingefroren® werden, auch nachteilig erweisen.

Um Anhaltspunkte fiir eine mogliche Inanspruchnahme der Gruppenbesteuerung in Deutsch-
land zu gewinnen, wurden verfiighare Statistiken iiber die Option zur Gruppenbesteuerung in
Osterreich ausgewertet, das im Zuge des Gsterreichischen Steuerreformgesetzes 2005 die Organ-
schaft gegen das Rechtsinstitut einer (grenziiberschreitenden) Gruppenbesteuerung ersetzt hat.!®
Bei einer Ubertragung dieser Erkenntnisse miisste beriicksichtigt werden, dass die entsprechen-

de Steuerreform in Osterreich nicht nur einen Ubergang von der Organschaft auf eine Form

7Siehe Gliederungspunkt D.3.3.2.
8Giche (osterreichisches) Steuerreformgesetz 2005, 451 der Beilagen zu den Stenographischen Protokollen des
Nationalrates XXII. GP, 6BGBI. I Nr. 57/2004.
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der Gruppenbesteuerung vorsah, sondern gleichzeitig die Verlustverrechnung fiir ausléindische
Tochterunternehmen einfiihrte und eine deutliche Senkung des Korperschaftsteuersatzes zum
Gegenstand hatte. Aus diesen Griinden erscheinen die fiir Osterreich zu beobachtenden Wir-
kungen nicht vollsténdig vergleichbar, bilden aber die aus unserer Sicht bestmdogliche Grundlage
fiir eine Abschétzung dieses Effekts.

Finschliagige Statistiken des osterreichischen Finanzministeriums zur Einfithrung der Grup-
penbesteuerung zeigen, dass die Anzahl der Unternehmen in der Gruppenbesteuerung von 1.959
(alte Organschaft 2003) auf 13.791 (2010) angestiegen ist.! Dieser Anstieg erfolgte allerdings
nicht sprunghaft, sondern vollzog sich weitgehend kontinuierlich. Vergleicht man diese Anzahl
Unternehmen mit der Summe aller Gesellschaften, die nach den vorliegenden Datenbankinforma-
tionen die Beteiligungsvoraussetzungen fiir die Gruppenbesteuerung erfiillen (26.128), so zeigt
sich, dass auch mehr als fiinf Jahre nach der Reform nur etwa die Hélfte der Unternehmen, die
die einschlidgigen Voraussetzungen erfiillen, die Gruppenbesteuerung tatséichlich in Anspruch
nehmen. Die Ausiibung dieses Optionsrechts ist dabei weder mit der Groflie des Unternehmens
noch der des Konzerns korreliert.

Legt man die Statistik des Osterreichischen Bundesministeriums fiir Finanzen zugrunde und
geht von einer zufélligen Verteilung der optierenden Konzerne aus, ergédbe sich, dass sich der
ermittelte Aufkommenseffekt zum Ende des Simulationszeitraums in etwa halbieren und in den
fritheren Jahren sogar noch geringer ausfallen wiirde. Wird allerdings unterstellt, dass ledig-
lich jene Unternehmen fiir die Gruppenbesteuerung optieren, fiir die sich die Inanspruchnahme
als vorteilhaft erweist (insbesondere Tochtergesellschaften ohne nennenswerte Verlustvortrige),
diirfte der negative Aufkommenseffekt unterschiitzt werden. Entsprechende Uberlegungen wur-

den im Rahmen der Berechnungen bisher nicht beriicksichtigt.

3.5 Erganzende Berechnungen
3.5.1 Mittelfristige Effekte

Die Abschaffung des Ergebnisabfiihrungsvertrags erweitert den Spielraum fiir die konzernin-
terne Verlustverrechnung, wenn innerhalb eines Konzerns positive und negative Einkiinfte er-
wirtschaftet werden. Im Gegenzug entféllt jedoch der Verlustvortrag auf Ebene der Gruppen-
gesellschaften, so dass die Minderung des Steueraufkommens insoweit temporidren Charakter

hat. Als eine Folge davon stehen den kurzfristigen Priméreffekten einer Abschaffung des Ergeb-

19 Osterreichisches Bundesministerium fiir Finanzen, Facts and Figures, Fachgespriich mit Dr. Maria Fekter, Steu-
erwettbewerb als Standortvorteil, Wien, 22. September 2011.
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nisabfithrungsvertrags in Bezug auf die Verlustverrechnung sekundéire Umkehreffekte in Folge-
perioden gegeniiber. Derartige Umkehreffekte kénnen neue Priméreffekte in spéteren Perioden
abmildern oder iiberkompensieren. Zur Untersuchung der mittelfristigen Aufkommenswirkung
einer Abschaffung des Gewinnabfithrungsvertrags unter Beriicksichtigung dieser Umkehreffekte
werden in Tabelle 5 die jahrlichen Aufkommenseffekte fiir das Basisszenario und das Basisszena-
rio bei Begrenzung der Verlustverrechnung auf den Beteiligungsbuchwert iiber einen Zeitraum
von sechs Jahren (2008 bis 2013) berichtet. Um eine iiberméBige Streuung der jéhrlichen Aufkom-
menseffekte zu vermeiden, macht diese Ausdehnung des Prognosezeitraums die Verwendung eines
alternativen Hochrechnungsalgorithmus erforderlich. Dem entsprechend werden die in Tabelle 5
berichteten Aufkommenszahlen durch Hochrechnung des unternehmensspezifischen Medians der
jahrlichen Steuerzahlungen ermittelt. Diese Vorgehensweise fithrt zu einem Unterschitzen des
resultierenden Aufkommenseffekts, erlaubt allerdings einen unverzerrten Blick auf die zeitliche

Struktur der Aufkommenséinderung.

Tabelle D.5: Mittelfristige Aufkommenseffekte

Basisszenario plus Begrenzung der
Jahr Basisszenario Verlustverrechnung auf den
(,kein EAV, MBQ=75%") Beteiligungsbuchwert (abgeleitet aus den
Finanzanlagen der Muttergesellschaft)

im Vergleich zum im Vergleich zum
geltenden Recht Basisszenario
2008 -1,97% -1,42% 0,55%
2009 -1,31% -0,45% 0,86%
2010 -0,52% 1,02% 1,54%
2011 -1,20% -0,14% 1,06%
2012 -0,56% 0,88% 1,44%
2013 -0,71% 1,09% 1,81%
Mittelwert -1,04% 0,16% 1,21%

Insgesamt machen die in Tabelle 5 dargestellten Ergebnisse deutlich, dass die Abschaffung
des Ergebnisabfiihrungsvertrags mit einem kurzfristigen Aufkommensriickgang verbunden ist,
der sich in den Folgeperioden abschwicht oder - je nach betrachtetem Reformszenario - auch
umkehrt. So sinkt fiir das Basisszenario das Steueraufkommen in den ersten zwei Jahren nach
der Reform um 1,97 und 1,31%, wihrend der durchschnittliche Aufkommenseffekt fiir die Jahre

3 bis 6 nach der Reform mit 0,75% deutlich geringer ausfillt. Die Ergebnisse legen nahe, dass
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der langfristige Aufkommenseffekt etwa 40% unterhalb des fiir iiber den vierjihrigen Simula-
tionszeitraums berechneten Ergebnisses liegt.

Noch deutlicher ist die zeitliche Struktur der Aufkommenseffekte bei Beschrinkung der Ver-
lustberiicksichtigung auf den Beteiligungsbuchwert des Tochterunternehmens. Diese Beschrin-
kung entfaltet in den ersten Jahren nur geringe Wirkung, der Effekt nimmt im Zeitablauf aller-

dings kontinuierlich zu.

3.5.2 Abhéangigkeit der Ergebnisse von der Hohe und Verteilung der kérperschaftsteuer-

lichen Verlustvortriage

Vergleicht man den Bestand der Verlustvortrige in der Stichprobe mit dem Berichtswert in der
Korperschaftsteuerstatistik, zeigt sich, dass die Stichprobenwerte, die auf Basis der modifizierten
Jahresabschlussdaten ermittelt wurden, nicht reprasentativ sind, sondern den Bestand vielmehr
unterschiitzen.?? Um mogliche Einfliisse, die sich aus dieser Liicke im Bestand an Verlustvor-
tragen ergeben koénnen, moglichst gering zu halten, wurden die Verlustvortrige auf Basis der
Korperschaftsteuerstatistik 2004 aufgestockt, um die Abh#ngigkeit der hier erzielten Ergebnisse
von der Héhe und Verteilung der korperschaftsteuerlichen Verlustvortriige zu analysieren. Die
bestehende Liicke im Bestand der Verlustvortrige 2004 wurde ermittelt, indem pro Einkom-
mensklasse der Grad, in dem Gewinne und Verluste in der Datenbasis erfasst sind, mit dem

Grad verglichen wurde, in dem Verlustvortrége erfasst sind (siehe hierzu Tabelle 6).

Tabelle D.6: Erfassungsgrad je Einkommensklasse

Einkommensklasse Anzahl Unternehmen Erfassungsgrad (in %)
< -5.000.000 104 14,56
< -1.000.000 165 4,82
< -100.000 261 1,48
< -50.000 85 0,39
< -10.000 197 0,25
<0 155 0,14
—0 851 4.30
>0 567 0,23
> 10.000 1.099 0,55
> 50.000 585 0,82
> 100.000 1.996 2,22
> 1.000.000 1.115 7,41
> 5.000.000 591 21,09

207Zu weiteren Einzelheiten sieche Gliederungspunkt D.6.5.2
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Um den Bestand an Verlustvortrigen prozentual auf das sich im Hinblick auf den Anteil erfass-
ter Gewinne und Verluste ergebende Soll anzugleichen, wurden die danach fehlenden Verlust-
vortrige pro Finkommensklasse aufgestockt. Dabei wurde das Defizit nach dem Verhéltnis der
Bilanzsummen auf die Unternehmen pro Einkommensklasse aufgeteilt. Tabelle 7 zeigt den Be-
stand in ASSERT erfasster Verlustvortriage im Vergleich zu den ausgewiesenen Verlustvortriagen
in der Korperschaftsteuerstatistik, den Erfassungsgrad nach Hochrechnung auf alle Kapitalge-
sellschaften (Hochrechnung 1) und den Erfassungsgrad nach der Aufstockung des Bestands an
Verlustvortriagen in der Stichprobe (Aufstockung VV). Die Ergebnisse machen deutlich, dass
die unter , Aufstockung VV*“ fiir das Jahr 2004 ausgewiesenen Verlustvortrige mit dem An-
teil der in ASSERT erfassten Gewinne und Verluste korrespondieren. Vor diesem Hintergrund
wird man davon ausgehen diirfen, dass in dieser Variation die auf die Stichprobe entfallenden
Verlustvortrige weitgehend vollstdndig erfasst sind.

Auf dieser Basis zeigt eine erneute Berechnung der Aufkommenswirkungen, die mit einer
Abschaffung des Ergebnisabfiihrungsvertrags bei gleichzeitiger Anhebung der Mindestbeteili-
gungsquote auf 75% verbunden wiére, dass sich die Untererfassung der Verlustvortrige nicht
wesentlich auf die relative Anderung des Steueraufkommens ausgewirkt hat. Withrend der Auf-
kommensriickgang im Originalmodell durchschnittlich 2,28% betrigt, errechnet sich nach Auf-
stockung der Verlustvortrige ein Wert in Hohe von 2,13%. Ahnlich dicht beieinander liegen
die Ergebnisse der beiden Modelle fiir die Sechsjahresperiode. Zwar ldsst sich nicht ausschlie-
Ben, dass der aufgrund einer Abschaffung des Ergebnisabfiihrungsvertrags tatsichlich hohere
Bestand an Verlustvortragen auf lange Sicht stérker zulasten des Steueraufkommens arbeitet.
Fiir dieses Ergebnis zeigen sich aber in der Sechsjahresperiode keine Beweisanzeichen. Uber den
hier untersuchten Zeitraum hat die Untererfassung der Verlustvortrige in ASSERT jedenfalls
kaum eine Bedeutung.

Tabelle D.7: Bestand der korperschaftsteuerlichen Verlustvortriage laut Korperschaftsteuerstatistik und

Erfassungsgrad der Verlustvortrige in AMADEUS und ASSERT in TEUR; Hochrechnung 1: Grundmodell;
Aufstockung VV: Modell mit zusétzlichen Verlustvortragen ab 2004

Jahr DESTATIS AMADEUS in % ASSERT in % ASSERT in %
Hochrechnung 1 Aufstockung VV

2004 473.375 8.446 1,78 56.431 11,92 207.447 43,82

2005 519.370 9.370 1,80 65.551 12,62 166.720 32,10

2006 534.154 10.542 1,97 76.680 14,36 178.788 32,47

2007 539.472 13.645 2,53 100.117 18,56 199.234 36,93
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3.6 Verteilungswirkungen
3.6.1 GroBeneffekte

Bisher wurde auf die Aufkommenseffekte abgestellt, die sich fiir die unterschiedlichen Reformsze-
narien einstellen wiirden, wenn auf die Gesamtheit aller deutschen Kapitalgesellschaften Bezug
genommen wird. Die ermittelten Aufkommenswirkungen (in %) beziehen sich mithin auf das
Korperschaftsteuergesamtaufkommen. Im Unterschied dazu konzentriert sich, da wirtschaftlich
selbsténdige Unternehmen von einer Reform nicht betroffen wiren, das Interesse im Rahmen
dieses dritten Untersuchungsschrittes auf die Verteilungswirkungen bei konzernzugehorigen Un-
ternehmen. Damit sind die im Folgenden dargestellten Aufkommenswirkungen (in %) nicht
unmittelbar mit den Angaben aus den vorherigen Abschnitten vergleichbar. Sie beschrinken
sich auf den Teil des Korperschaftsteueraufkommens, der durch konzerngebundene Unterneh-
men erwirtschaftet wird. Gegenstand dieser Betrachtungen sind mdogliche (1) Grofieneffekte, (2)
Brancheneffekte und (3) Konzernstruktureffekte. Den Ausgangspunkt bildet eine Analyse des
Zusammenhangs zwischen Aufkommenswirkungen und Konzerngrofle. Fiir Zwecke dieser Be-
trachtung werden die Konzernunternehmen in drei Grofienklassen unterteilt.

Der fiir das Basisszenario ermittelte Gesamtaufkommensriickgang in Hohe von -2,28% ist
nicht fiir alle Konzerne mit Vorteilen verbunden. Vielmehr wiirde eine Umsetzung des Basis-
szenarios grofle Konzerne mit mehr als 20 Unternehmen im Vergleich zu kleineren Konzer-
nen deutlich begiinstigen. Der Riickgang bei der Steuerbelastung grofier Konzerne diirfte da-
durch bedingt sein, dass Risiken in grofien Konzernen stérker diversifiziert sind. Andererseits ist
zu berticksichtigen, dass die Mindestbesteuerung nach Gruppeneintritt lediglich auf Gruppen-
tragerebene und nicht auf Ebene der einzelnen Gruppengesellschaften Anwendung findet. Damit
kann auch die Moglichkeit der bis zu einem Sockelbetrag von einer Million € unbegrenzten Ver-
lustverrechnung von der Gruppe nur einmal genutzt werden, so dass die Vorteile der Gruppen-
besteuerung in der Einzelbetrachtung von der Diversifikation des Risikos im Konzern abhéngen.
Ist die Ertragsentwicklung in groflen Konzernen heterogener, ist das Potenzial, Vorteile aus der
Gruppenbesteuerung ziehen zu kénnen, bei grolen Konzernen hoher.

Eine richtungsmifig vergleichbare Lastenverteilung wiirde sich einstellen, wenn sich, entge-
gen der geltenden Rechtslage, die Verlustverrechnung zudem auf bestehende Vorgruppenverluste
der Gruppengesellschaften erstrecken wiirde. Auch dieser Effekt kime stérker groflen Konzer-
nen zugute, wihrend kleinere Konzerne isoliert betrachtet relativ schlechter gestellt wiirden als

nach geltender Rechtslage, wenn sie tatsdchlich fiir die Gruppenbesteuerung optieren wiirden.
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Tabelle D.8: Zusammenhang zwischen Aufkommenswirkungen und Konzerngrofie

<6 < 21 > 20

Konzern- Konzern- Konzern-
Konzerne mit... unternehmen unternehmen unternehmen
Anzahl Unternehmen 2.187 1.501 1.257
Basisszenario (,kein EAV, MBQ=75%") +0,77% +0,82% -5,22%
Erstreckung der Verlustverrechnung auf Vor- +0,57% +0,27% -6,34%
gruppenverluste
Begrenzung der Verlustverrechnung auf den +1,60% +1,20% +1,07%
Beteiligungsbuchwert (Methode 1)
Begrenzung der Verlustverrechnung auf den +0,60% +1,42% -3,07%

Beteiligungsbuchwert (Methode 2)

Aufgrund der Moglichkeit zur Verrechnung von Vorgruppenverlusten fillt der Anstieg der Steu-
erbelastung bei kleinen und mittleren Konzernen hier jedoch im Vergleich zum Basisszenario
geringer aus.

Auf dieses Ergebnis hat sicher auch die Annahme Einfluss, dass alle Unternehmen, die die
Voraussetzungen der Gruppenbesteuerung erfiillen, diese Besteuerungsform auch in Anspruch
nehmen. Tatséchlich wird man davon ausgehen kénnen, dass insbesondere die Unternehmen, fiir
die die Begriindung einer steuerlichen Gruppe infolge hoher Vorgruppenverluste und Mindest-
besteuerung unter dem Strich Nachteile mit sich bringen wiirde, von einer Inanspruchnahme
des Optionsrechts zur Gruppenbesteuerung Abstand nehmen (vergleiche dazu auch Abschnitt
D.3.4.3 und D.5).

Eine betragsméaflige Beschriankung der Verlustverrechnung auf den steuerlichen Beteiligungs-
buchwert ginge fiir den Fiskus mit einer prognostizierten Anderung des Korperschaftsteuerauf-
kommens in Héhe von +0,87% oder -1,14% einher, je nachdem welche Berechnung fiir die Er-
mittlung des Beteiligungsbuchwerts zugrunde gelegt wird (vergleiche Tabelle 3). Von einer der-
artigen Mafinahme negativ betroffen wiren zwar grundsétzlich alle Konzerne, unabhéngig von
ihrer Grofle, jedoch machen die Berechnungen klar, dass sich bei groflen Konzernen mit mehr
als zwanzig Konzerngesellschaften (das Aufkommen herabsetzende) Vorteile einstellen, wenn die

Beteiligungen zu ,Marktpreisen“ angesetzt werden.

3.6.2 Brancheneffekte

Tabelle 9 weist die Aufkommensbeitrige fiir die betroffenen Konzernunternehmen nach Bran-

chenzugehorigkeit getrennt fiir die drei Reformszenarien aus. Im Vergleich zum geltenden Recht
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ergibe sich danach fiir sowohl das einfache als auch das um die Verrechnung von Vorgruppenver-
lusten erweiterte Basisszenario eine Besserstellung der Konzerne, die der Baubranche angehoren.
Diese Branche zeichnet sich durch eine im Durchschnitt eher geringe Profitabilitit aus, deren
Ergebnisse um den Nullpunkt streuen. Kénnen positive und negative Ergebnisse breiter zu-
sammengefiihrt werden, wird die Verlustverrechnung beschleunigt, was Vorteile mit sich bringt.
Uberdurchschnittlich (wenn auch im Vergleich zur Baubranche geringer) entlastet werden diirfte
in beiden Szenarien auch der Energiesektor. Dariiber hinaus wird deutlich, dass auch in Bezug
auf die Branchenzugehorigkeit?! die Entlastung in dem Fall, dass bestehende Verlustvortrige
nicht eingefroren werden, durchweg stéirker ausgeprigt ist als die zu erwartende Entlastung im
Basisszenario.

Die Beschrankung der Verlustverrechnung auf den Beteiligungsbuchwert wére zum Teil mit
Aufkommenszuwéchsen verbunden, wenn alle Konzerne fiir die Gruppenbesteuerung optieren.
Ausnahmen bestehen hier vor allem fiir die Baubranche und das Kredit- und Versicherungsge-

werbe.

Tabelle D.9: Zusammenhang zwischen Aufkommenswirkungen und Branchenzugehorigkeit

Verarbeiten- Bau- Finanz- Dienst-
Branche des Gewerbe Energiec gewerbe Handel institute leistungen Ubrige
Anzahl Unternehmen 1.541 391 317 841 347 557 951
Basisszenario (,kein -2.21 -4,69 -19,77 -0,15 -1,45 -1,11 -1,71
EAV, MBQ=75%")
Erstreckung der Ver- -2,70 -5,92 -19,96 -0,11 -1,62 -3,90 -2,71
lustverrechnung auf
Vorgruppenverluste
Begrenzung der Ver- +0,29 +3,79 -13,66 +1,32 -1,60 +1,43 +3,83
lustverrechnung auf
den Beteiligungsbuch-
wert (Methode 1)
Begrenzung der Ver- -0,23 -4,05 -12,10 +1,18 -3,65 +1,04 40,41
lustverrechnung auf
den Beteiligungsbuch-

wert (Methode 2)

3.6.3 Konzernstruktureffekte

Abschlieflend sollen die berechneten Aufkommenseffekte daraufhin untersucht werden, wie sie

sich auf reine Inlandskonzerne (,,Nationale Konzerne“), inlindische Konzerne mit Auslandsakti-

21Die Konzernbranche ergibt sich aus den Tétigkeitsfeldern der einzelnen Konzerngesellschaften (NACE). Maf-
gebend sind hierbei die absoluten oder relativen Wertschopfungsanteile; dazu ausfiihrlich Poppe, Fufinote 9,
119-121.
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vitéten (,,Outbound-Konzerne“) und auslédndische Konzerne mit Inlandsaktivitidten (,,Inbound-
Konzerne“) aufteilen. Die nachstehende Tabelle 10 gibt Auskunft zu dieser Frage. Dabei wird
von einem ,,Outbound-Konzern“ ausgegangen, wenn eine in Deutschland anséssige Konzernmut-
tergesellschaft mittelbar oder unmittelbar mindestens eine Tochtergesellschaft hilt, die in einem
anderen Land anséssig ist. Umgekehrt ist von einem ,Inbound-Konzern“ auszugehen, wenn
die Konzernmuttergesellschaft der in Deutschland aktiven Konzerngesellschaften im Ausland
anséssig ist. In allen Féllen beschrénken sich die ermittelten Werte jedoch auf die in Deutsch-

land anséssigen Gesellschaften.

Tabelle D.10: Zusammenhang zwischen Aufkommenswirkungen und Konzernstruktur

Nationale Outbound- Inbound-
Konzernstruktur Konzerne Konzerne Konzerne
Anzahl Unternehmen 2.691 1.168 1.086
Basisszenario (,kein EAV, MBQ=75%") +0,97% -5,51% -0,75%
Erstreckung der Verlustverrechnung auf Vor- +0,71% -6,56% -1,66%
gruppenverluste
Begrenzung der Verlustverrechnung auf den +2,31% -0,11% +2,63%
Beteiligungsbuchwert (Methode 1)
Begrenzung der Verlustverrechnung auf den +0,73% -2,99% -0,05%

Beteiligungsbuchwert (Methode 2)

Die fiir die Gesellschaften internationaler Konzerne (Inbound- und Outbound-Konzerne) er-
mittelten Ergebnisse korrespondieren mit den Ergebnissen, die fiir grofle Kapitalgesellschaften
berechnet wurden (Gliederungspunkt 3.6.1). Da internationale Konzerne durch einen {iberdurch-
schnittlich hohen Anteil groier Konzerne gekennzeichnet sind (50,00% bei Outbound-Konzernen,
46,59% bei Inbound-Konzernen), iiberrascht nicht, dass sich internationale Konzerne (und hier
insbesondere Outbound-Konzerne) durch den Wegfall der Voraussetzung eines Ergebnisabfiih-
rungsvertrags besser stellen wiirden. Hiermit im Einklang steht auch die Beobachtung, dass
nationale Konzerne im Vergleich zum geltenden Recht mehr belastet wiirden, soweit die Grup-
penbesteuerung durchgéingig in Anspruch genommen werden wiirde. In der Stichprobe ist bei
den nationalen Konzernen der Anteil grofler Konzerne mit einem Wert von 6,21% stark unter-

reprasentiert.
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4 Hochrechnung der finalen auslandischen Verluste zum Jahresende

2008

4.1 Vorgehensweise

Das IFSt-Modell sieht auch die Verrechenbarkeit finaler Verluste ausléindischer Tochterunter-
nehmen auf Ebene des inlédndischen Mutterunternehmens vor. Eine Berechnung der hiermit vo-
raussichtlich einhergehenden Aufkommenseffekte kann aufgrund der fehlenden Bestimmbarkeit
finaler Verlust nicht mit Hilfe von ASSERT vorgenommen werden. Um dennoch eine Bandbrei-
te angeben zu konnen, innerhalb derer sich der Bestand an finalen Auslandsverlusten bewegen
diirfte, erfolgt eine erste Hochrechnung unter Bezug auf die EUROSTAT- und die AMADEUS-
Datenbank sowie die Direktinvestitionsstatistik der Deutschen Bundesbank des Jahres 2008, so-
wie eine zweite Hochrechnung, die sich neben der AMADEUS-Datenbank auf die letztverfiighare

Korperschaftsteuerstatistik des Jahres 2007 stiitzt.

4.2 Hochrechnung auf Basis der Direktinvestitionsstatistik 2008

4.2.1 Gesamtbestand an Verlustvortriagen in Bezug auf ausliandische Tochtergesellschaften

deutscher Konzerne

ASSERT unterstiitzt die Berechnung bestehender Verlustvortrége in Bezug auf die im Ausland
anséssigen inaktiven Tochtergesellschaften deutscher Mutterunternehmen. Daher lasst sich fiir
die inaktiven ausléndischen Tochtergesellschaften deutscher Mutterunternehmen der prozentuale
Anteil der durch Fortschreibung ermittelten Verlustvortréage an der Bilanzsumme berechnen. Da
aber nicht davon auszugehen ist, dass AMADEUS den tatsidchlichen Bestand an inaktiven Aus-
landstochtern tiber alle betrachteten Investitionsléander in vergleichbar geeigneter Weise erfasst,
wird fiir die weiteren Schritte der ldnderiibergreifende Quotient aus der Summe aller in 2008
bestehenden Verlustvortrége inaktiver Auslandstochter (circa 3,60 Milliarden€ ) und der Sum-
me aller letztberichteten Bilanzsummen dieser Tdchter (circa 25,39 Milliarden€ ) verwendet.
Dieser Quotient belduft sich auf 14,16%. Demnach weist jede inaktive ausléindische Tochterge-
sellschaft eines deutschen Unternehmens im Jahr 2008 pro 100 € Bilanzsumme im Durchschnitt
einen Bestand an vorgetragenen steuerlichen Verlusten in Hohe von 14,16 € auf.

Im Gegensatz zur AMADEUS-Datenbank zeichnet sich die Direktinvestitionsstatistik der Deut-

schen Bundesbank durch eine Vollerfassung der ausldndischen Direktinvestitionen deutscher Un-
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ternehmen aus, insbesondere gibt sie auch fiir jedes Investitionsland die Summen der Bilanz-
summen aller ausldndischen Direktinvestitionen wieder. Durch Multiplikation des landesspezi-
fischen Gesamtbestands der Bilanzsummen mit dem iiber alle Investitionsléinder gemittelten
Verlustvortragsquotienten folgt hieraus eine Schéitzung fiir den landesspezifischen Bestand an

vorgetragenen Verlusten deutscher Auslandstéchter zum Jahresende 2008.

4.2.2 Finale Verluste in Bezug auf auslandische Tochtergesellschaften deutscher Konzerne

Die ,Finalitit® eines Auslandsverlusts setzt voraus, dass dieser Verlust im Ausland unter kei-
nen Umstidnden anderweitig verwertbar ist. Dabei darf die endgiiltige Verrechenbarkeit nicht
Folge steuerrechtlicher Bestimmungen des Auslands sein, sondern muss auf faktischen Gegeben-
heiten beruhen. Regelméfig sind hiermit Verluste infolge einer Unternehmensliquidation und
-beendigung angesprochen.

EUROSTAT dokumentiert jahres- und landesspezifische Schliefungsraten, die den Anteil der
UnternehmensschlieBungen eines Jahres an den aktiven Unternehmen dieses Jahres angeben.
In diese SchlieBungsraten finden jedoch nicht nur die SchlieBungen deutscher Auslandstochter,
sondern alle Unternehmensschlieungen Eingang. Fraglich kénnte demnach die methodische
Zuléssigkeit einer Verkniipfung dieser Schlieungsrate mit den auf deutsche Auslandstéchter
begrenzten Daten aus der AMADEUS-Datenbank sein. Ein Vergleich des ldnderiibergreifenden
Anteils aller inaktiven Unternehmen an der Gesamtheit aller Unternehmen (10,95%) mit dem
gleichfalls linderiibergreifenden Anteil aller inaktiven Auslandstochter deutscher Unternehmen
an der Gesamtheit aller Auslandstochter deutscher Unternehmen (10,50%) zeigt aber, dass diese
beiden Quotienten nicht signifikant voneinander verschieden sind. Die Verkniifung der EURO-
STAT-SchlieBungsrate mit AMADEUS-Daten sollte daher zuléssig sein.

Vor diesem Hintergrund werden im Folgenden fiir jedes Land die Mittelwerte der Schliefungs-
raten fiir den Zeitraum 2000 bis 2008 ermittelt. Durch Multiplikation des landesspezifischen
Bestands an vorgetragenen Verlusten mit der gemittelten, landesspezifischen Schliefungsrate
ergeben sich die hochgerechneten landesspezifischen finalen Verluste, die der deutsche Fiskus
zur Verrechnung im Inland zulassen miisste. Legt man zum Beispiel fiir Osterreich (AT, Ta-
belle 11, Zeile 1) eine Bilanzsumme in Hohe von 41.900.000 T € zugrunde und multipliziert
diese mit dem oben dargestellten Verlustanteil in Hohe von 14,16% sowie der fiir AT lan-
destypischen Schliefungsrate in Hohe von 3,39%, ergibt sich ein finaler Verlust in Hohe von
41.900.000 x 14,16/100 x 3,39/100 = 201.130,056 T € oder (abgerundet) ein Betrag in Hohe
von 201.100 T<€.
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Tabelle D.11: Hochrechnung der finalen Auslandsverluste auf Basis der Direktinvestitionsstatistik 2004
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AT 41.900.000 5.933.040 3,39 201.100
BE 31.400.000 4.446.240 2,79 124.000
BG 2.300.000 325.680 6,69 21.800
CY 100.000 14.160 2,23 300
CZ 25.900.000 3.667.440 6,54 239.800
DK 5.400.000 764.640 6,47 49.400
EE 400.000 56.640 8,81 5.000
ES 38.800.000 5.494.080 4,35 238.900
FI 8.200.000 1.161.120 4,53 52.600
FR 67.100.000 9.501.360 4,72 448.100
GR 4.800.000 679.680 5,99* 40.700
HU 15.600.000 2.208.960 6,92 152.800
1IE 4.800.000 679.680 5,99* 40.700
1T 43.000.000 6.088.800 5,79 352.200
LT 700.000 99.120 6,22 6.200
LU 1.300.000 184.080 7,80 14.400
LV 300.000 42.480 70,10 3.000
MT 200.000 28.320 3,67 1.000
NL 18.100.000 2.562.960 6,60 169.000
PL 23.100.000 3.270.960 5,99* 195.900
PT 8.800.000 1.246.080 6,36 79.200
RO 7.800.000 1.104.480 10,76 118.800
SE 24.600.000 3.483.360 3,42 119.100
SI 2.000.000 283.200 4,47 12.600
SK 8.900.000 1.260.240 7,72 97.300
UK 46.500.000 6.584.400 10,57 695.800
Summe 3.479.700

* Da fiir Griechenland, Irland und Polen keine Mittelwerte der Schliefungsrate verfiighar sind, wird ersatzweise
der Durschnitt aller tibrigen Lénder herangezogen.
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Tabelle 11 gibt die einzelnen Hochrechnungsparameter detailliert wieder und weist einen hoch-
gerechneten Bestand finaler Auslandsverluste in Hohe von etwa 3,48 Milliarden € zum Jahres-
ende 2008 auf. Wie in Abschnitt D.6.3.1 dargelegt, geht die in ASSERT separat erfolgende
Simulation der steuerlichen Verlustvortriage mangels Datenverfiigharkeit fiir alle in die Simula-
tion einbezogenen Unternehmen von einem Anfangsbestand im Jahr 1994 in Hohe von null € aus.
Aus diesem Grund muss unterstellt werden, dass die nachstehend ausgewiesene Hochrechnung,
in die die simulierten Verlustvortréige einfliefen, den tatséchlichen Bestand an finalen Auslands-
verlusten tendenziell unterschétzt. Diese Unterschitzung diirfte jedoch nicht das Ausmafl haben,
dass fiir deutsche Unternehmen festgestellt wurde (Abschnitt D.6.5.2), da die Datenlage in Bezug
auf ausldndische Unternehmen insgesamt besser ist.

Multipliziert man den resultierenden Betrag in Héhe von 3,48 Milliarden € mit der kombinier-
ten Tarifsteuerbelastung aus Korperschaftsteuer und Solidaritétszuschlag (15,83%), ergibt sich
fiir die Minderung des Steueraufkommens ein Betrag in Hohe von 550,8 Millionen €. Wird ferner
unterstellt, dass nur circa 75% der Muttergesellschaften im Inland Gewinne erzielen,?? reduziert
sich dieser Wert auf einen Betrag von 415,3 Millionen€. Geht man mit dem BFH davon aus,
dass finale Verluste in die Ermittlung des Gewerbeertrags einzubeziehen sind,?? erhoht sich die
mafigebende Tarifbelastung auf 29,83%, sie hat Aufkommensminderungen in Héhe von 1.043,4
Millionen € oder 782,5 Millionen € (75%) zur Folge.?*

4.3 Hochrechnung auf Basis der Korperschaftsteuerstatistik 2007

Die aktuelle Korperschaftsteuerstatistik bezieht sich auf das Jahr 2007 und weist, unterglie-
dert nach Unternehmen, die nach finanzieller Rechnungslegung einen Gewinn (,, Gewinnunter-
nehmen*) oder Verlust (,, Verlustunternehmen*) berichten, unter anderem die Summen von Bi-
lanzgewinnen und -verlusten sowie die exakten Besténde der steuerlichen Verlustvortrige zum
31.12.2007 aus.

Anhand dieser Daten lassen sich Verlustvortragsquotienten berechnen, die angeben, wie viel
€ Verlustvortrag durchschnittlich auf einen € Bilanzgewinn beziehungsweise Bilanzverlust ent-
fallen. Nach Tabelle 12 verfiigen Gewinnunternehmen pro € Bilanzgewinn durchschnittlich iiber

steuerliche Verlustvortrdge in Hohe von 0,9975€ , wihrend Verlustunternehmen pro € Bilanz-

2274 diesem Ansatz Fellinger und Schmidt-Fehrenbacher, Ubg 2012, 221; dhnlich Oestreicher, Scheffler, Spengel
und Wellisch, Modelle einer Konzernbesteuerung fiir Deutschland und Europa, 2008, 408. Allerdings nimmt die
genannte Studie Bezug auf die gesamten Auslandsverluste und nicht, wie hier, finale Auslandsverluste.

23Vgl. BFH, Urteil vom 09.06.2010 I R 107/109, BStBI IT 2009, 630.

#Diese Schiitzungen liegen innerhalb einer Bandbreite der Werte, die sich nach den (methodisch vollig verschie-
denen) Berechnungen des BDI auf Basis der durchschnittlichen Jahresfehlbetriige laut Bundesbankstatistik
ergeben, dazu Fellinger und Schmidt-Fehrenbacher, Ubg 2012, 217-222.
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verlust im Durchschnitt einen steuerlichen Verlustvortrag in Héhe von 4,554 € vorweisen.

Tabelle D.12: Hohe der Verlustvortrage und Bilanzergebnis nach Koérperschaftsteuerstatistik

Alle Angaben zum 31.12.2007 Unternehmen mit Unternehmen mit
Bilanzgewinn Bilanzverlust
Positiver Gesamtbetrag 188.250.488
Summe der Bilanzgewinne der Einkiinfte
(in 1.000€) Negativer Gesamtbetrag 25.440.883
der Einkiinfte
Summe 213.691.371
Positiver Gesamtbetrag 13.206.343
Summe der Bilanzverluste der Einkiinfte
(in 1.000€) Negativer Gesamtbetrag 58.449.468
der Einkiinfte
Summe 71.655.811
Besténde der steuerlichen Verlustvortréige
der Unternehmen mit Bilanzgewinn 213.153.014
(in 1.000€)
Besténde der steuerlichen Verlustvortrige
der Unternehmen mit Bilanzverlust 326.318.907
(in 1.000€)
Verlustvortragsquotient der 0,9975
Gewinnunternehmen
Verlustvortragsquotient der 4,554
Verlustunternehmen

Die AMADEUS-Datenbank weist die Handelsbilanzgewinne und -verluste der inaktiven ausléan-
dischen Tochtergesellschaften deutscher Mutterunternehmen aus. Danach summieren sich die
Bilanzergebnisse der ausléindischen inaktiven Gewinnunternehmen, das heifit die Bilanzgewin-
ne, auf circa 1,503 Milliarden € und die Bilanzergebnisse der ausldndischen inaktiven Verlust-
unternehmen, das heifit die Bilanzverluste, auf circa 2,452 Milliarden<€ . Durch Multiplikation
dieser Bilanzergebnisse mit den jeweiligen Verlustvortragsquotienten (Tabelle 12) ergibt sich
der hochgerechnete Bestand an finalen, in Deutschland verrechenbaren Auslandsverlusten fiir
die Gewinnunternehmen mit circa 1,5 Milliarden<€ und fiir die Verlustunternehmen mit circa
11,17 Milliarden € . Multipliziert man diese Betrige mit Tarifbelastungen in Héhe von 15,83%
bzw. 29,83% und unterstellt, dass nur circa 75% der Muttergesellschaften im Inland Gewinne
erzielen, ergeben sich hieraus Minderungen in der Gréfenordnung von 1,5 Milliarden € bzw. 2,83
Milliarden €.

Grundsétzlich ist allerdings zu erwarten, dass im Hinblick auf die methodische Stringenz des

Berechnungsansatzes die erste Hochrechnung auf Basis der Direktinvestitionsstatistik in ihrer
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Tendenz eher an den tatsidchlichen Bestand der finalen Auslandsverluste in 2008 heranreicht als

die Hochrechnung auf Basis der Korperschaftsteuerstatistik.

5 Zusammenfassende Wiirdigung der Berechnungsergebnisse

Die Ergebnisse unserer Berechnungen legen nahe, dass die Abschaffung der Voraussetzung eines
Ergebnisabfiihrungsvertrags fiir die Bildung einer ertragsteuerlichen Organschaft auch dann mit
Aufkommenswirkungen verbunden sein diirfte, wenn gleichzeitig die hierfiir notwendige Mindest-
beteiligungsquote angehoben wird. Ein Vergleich dieser Ergebnisse mit den Zahlen, die von der
Arbeitsgruppe des Bundesfinanzministeriums ermittelt wurden (,, Aufkommensverlust im mitt-
leren bis hohen einstelligen Milliardenbereich“), ist allerdings nur mit Einschrinkungen moglich.
So beziehen sich die hier berichteten Zahlen erstens auf eine Vierjahresperiode, wihrend das Bun-
desfinanzministerium auf Jahreswirkungen abstellt. Zweitens beschrénken sich die Berechnungen
mithilfe von ASSERT auf die laufende Steuerbelastung von Kapitalgesellschaften, wenngleich
daneben auch die Hohe ,finaler Verluste* aulerhalb von ASSERT ermittelt und separat ausge-
wiesen wird. Die Bedeutung fiir das Steueraufkommen betroffener Personengesellschaften wurde
bisher nicht beriicksichtigt. Drittens beziehen sich die Angaben auf unterschiedliche Zeitrdume.
Wiéhrend das Modell ASSERT auf einer Fortschreibung historischer Jahresabschlussdaten be-
ruht, die sich gegenwirtig auf den Zeitraum (und die wirtschaftliche Entwicklung der Jahre)
2008 bis 2012 erstreckt, beziehen sich die Schitzungen des Bundesfinanzministeriums auf den
Zeitraum (und die volkswirtschaftliche Gesamtrechnung) ab 2013. Um einen Vergleich beider
Schitzungen zu erleichtern, sollen die mithilfe von ASSERT ermittelten Ergebnisse entsprechend
erginzt und auf eine Jahreswirkung verdichtet werden. Hierzu sind weitere Annahmen erforder-
lich, die im Folgenden néher begriindet werden. Die wesentlichen Ergebnisse dieser Betrachtung
sind in Tabelle 13 zusammengefasst.

Ausgangspunkt fiir die Abschétzung des Gesamtauftkommenseffekts bilden die fiir das Basissze-
nario (,kein EAV, MBQ=75%") ermittelten Aufkommensénderungen, die sich unter Beriicksich-
tigung der Besteuerung von Kapitalgesellschaften fiir die Kérperschaftsteuer und Gewerbesteuer
ergeben (siehe Tabelle 2). Fiir Zwecke des vollstdndigen Ausweises der in Bezug auf Kapitalgesell-
schaften erwarteten Steuerfolgen wird die Anderung des Kérperschaftsteueraufkommens um die
korrespondierende Anderung des Solidaritiitszuschlags erhoht und die sich ergebenden Aufkom-
menswirkungen fiir die Alternativen ,mit Verrechnung von Vorgruppenverlusten wihrend der

Gruppenzugehorigkeit “ und ,,ohne Verrechnung von Vorgruppenverlusten wahrend der Grup-
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Tabelle D.13: Erwartete Aufkommenséinderungen aus einer Abschaffung des Gewinnabfithrungsvertrags

und einer Beriicksichtigung finaler Auslandsverluste

Angaben in Millionen€

Ohne Verrechnung
von Vorgruppen-

Mit Verrechnung
von Vorgruppen-

verlusten verlusten
+ Erwartete Aufkommenséinderungen (auf der
Basis von Berechnungen mit Hilfe von
ASSERT) aus der Besteuerung von Kapital-
gesellschaften (,kein EAV, MBQ=75%")
Korperschaftsteuer -1.825,00 -2.282,00
Gewerbesteuer -1.210,00 -1.513,00
Solidaritétszuschlag -100,38 -125,51
+ FErwartete Aufkommensénderung aus der -1.347,76 -1.685,26
Besteuerung von Personengesellschaften
= FErwarteter Gesamteffekt einer verpflichtenden -4.483,14 -5.605,77
Einfithrung (ohne Auslandsverluste) fiir den
Zeitraum 2008 bis 2011
+ Ubertragung auf Vierjahreszeitraum 2013-2016 -2.850,94 -3.564,85
4+ Auswirkungen einer nicht vollstdndigen +1.833,52 +2.292,65
Inanspruchnahme der Gruppenbesteuerung
= Erwarteter Gesamteffekt einer optionalen -5.500,56 -6.877,96
Einfiihrung (ohne Auslandsverluste) fiir den
Zeitraum 2013 bis 2016
x 0,25
(durchschnittlicher Jahreseffekt) -1.375,14 -1.719,49
+ Beriicksichtigung finaler Auslandsverluste -782,50 -782,50
(Korperschaftsteuer und Gewerbesteuer)
= FErwarteter Jahreseffekt (mit Auslandsverlusten) -2.157,64 -2.501,99

penzugehorigkeit “ einander vergleichend gegeniibergestellt.

Die Aufkommensberechnungen in ASSERT sind beschriankt auf die Besteuerung von Kapi-

talgesellschaften, da notwendige Angaben zu Personengesellschaften in der zugrundeliegenden

Datenbasis nur unzureichend erfasst sind und Berechnungen fiir die Einkommensteuer nur mit

weitreichenden Annahmen hinsichtlich der mafigeblichen Steuersédtze moglich wéren. Da der

Vorschlag des IFSt Gruppentriger in der Rechtsform einer Personengesellschaft zulésst, wire

eine Abschéitzung der Aufkommenswirkungen ohne Beriicksichtigung dieser Unternehmen un-

vollstéandig. Aus diesem Grund wurde die erwartete Wirkung der Einfithrung der Gruppenbe-

steuerung auf das aus der Besteuerung von Personengesellschaften resultierende Ertragsteuerauf-

kommen (auflerhalb von ASSERT) gesondert geschétzt. Als Datenbasis dienten eine Stichprobe
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von Personengesellschaften, die mindestens eine Tochterkapitalgesellschaft halten, und die Ge-
werbesteuerstatistiken fiir die Jahre 2004 und 2007. Aus diesen Gewerbesteuerstatistiken ergibt
sich, dass die Anzahl und der Gewerbeertrag bei Organtragern, die in der Rechtsform einer Per-
sonengesellschaft betrieben werden, in einer Gréfienordnung von 10% bis 35% der Werte liegen,
die fiir Organtriager in der Rechtsform einer Kapitalgesellschaft beobachtet werden. Da zudem
gezeigt werden kann, dass sich der Anteil tatsédchlich begriindeter Organschaften an der Gesamt-
heit aller denkbaren Organschaftsbeziehungen, die aufgrund der Beteiligungsstruktur moglich
sind, in Abhéngigkeit von der Rechtsform nicht wesentlich unterscheidet, wird davon ausgegan-
gen, dass die Verbesserung der Verlustverrechnungsméglichkeiten mit einer Verringerung der
Bemessungsgrundlage in Hohe eines Viertels der entsprechenden Werte fiir Kapitalgesellschaf-
ten einhergeht. Fiir die Umrechnung in Aufkommensénderungen wurde ein durchschnittlicher
Ertragsteuersatz von 42% zuziiglich Solidaritéitszuschlag unterstellt, was zu einer erwarteten Auf-
kommensminderung in Hohe von 1,3 und 1,7 Milliarden € fithrt. Diese Zahlen berticksichtigen
noch nicht, dass die Gruppenbesteuerung bei Gruppentréigern in der Rechtsform einer Personen-
gesellschaft ferner dazu fithrt, dass die Einkommen der Gruppengesellschaften vollstéindig mit
Einkommensteuer (und anrechenbarer Gewerbesteuer) anstelle von Korperschaftsteuer, Gewer-
besteuer und Einkommensteuer nach Mafigabe des Teileinkiinfteverfahrens bei Ausschiittung
belastet werden. Der hieraus resultierende Effekt kann ohne detaillierte Kenntnis der mafige-
benden Einkommensteuerséitze nicht zuverldssig quantifiziert werden. Bei Unterstellung eines
Einkommensteuersatzes von 42% und eines Gewerbesteuerhebesatzes von 400% wére die Op-
tion fiir die Gruppenbesteuerung allerdings nur bei anndhernd vollstédndiger Ausschiittung der
Gewinne auf Ebene der Tochtergesellschaft mit positiven Tarifeffekten verbunden.?® Da zudem
davon ausgegangen werden kann, dass Tochtergesellschaften nicht fiir die Gruppenbesteuerung
optieren, wenn diese mit wesentlichen Tarifnachteilen verbunden wire, wird hier unterstellt, dass
keine weiteren Aufkommenseffekte resultieren.

Fiir die Umrechnung der relativen Aufkommensidnderung in absolute Betréige wurden die
(realisierten oder prognostizierten) Korperschaftsteuer- und Gewerbesteuereinnahmen der Jah-
re 2008 bis 2012 zugrunde gelegt. Diese Vorgehensweise ist systematisch richtig, da sich auch die
Prognose der relativen Aufkommensénderung auf diesen Zeitraum bezieht. Andererseits diirfte
dieser Ansatz jedoch mit einer Unterschitzung des aus einer Umsetzung der Reform zum 1.1.2013

resultierenden Aufkommenseffekts verbunden sein, da die Korperschaftsteueraufkommen fiir die

2’Eine Auswertung fiir eine Unternehmensstichprobe aus der AMADEUS-Datenbank ergibt, dass die Ausschiit-
tungsquote bei Tochterkapitalgesellschaften in dieser Konstellation im Durchschnitt bei lediglich 30% liegt.
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Jahre 2013 bis 2015 im Durchschnitt deutlich héher ausfallen werden. Zur Beriicksichtigung die-
ses Umstands wurde die zuvor ermittelte Aufkommensénderung um den Faktor 1,64 erhoht. Die-
ser Faktor spiegelt das Verhéltnis von durchschnittlich erwartetem Korperschaftsteueraufkom-
men der Jahre 2013 bis 2015 und durchschnittlich (erwartetem oder realisiertem) Korperschaft-
steueraufkommen der Jahre 2008 bis 2012 wider.

Schliefllich muss beriicksichtigt werden, dass die Gruppenbesteuerung nicht verpflichtend, son-
dern auf optionaler Basis eingefiihrt werden soll. Die Erfahrungen in Osterreich haben gezeigt,
dass kurz- und mittelfristig das Wahlrecht zur Gruppenbesteuerung nur in etwa der Hélfte der
moglichen Fille ausgeiibt wurde (siehe Kapitel D.3.4.3). Wird unterstellt, dass Unternehmen
in Deutschland in vergleichbarer Weise zuriickhaltend auf die Reform reagieren und zudem
das Optionsrecht vollstdndig unabhéngig von der erwarteten Auswirkung auf Steuerzahlun-
gen ausgeiibt wird, wire der zuvor ermittelte Aufkommenseffekt zu halbieren. Wird allerdings
zusétzlich berticksichtigt, dass Unternehmen, fiir die eine Option zur Gruppenbesteuerung mit
iiberdurchschnittlich grofien steuerlichen Vorteilen verbunden wére, eher das Wahlrecht in An-
spruch nehmen, erscheint eine Erhohung um weniger als 50% sachgerechter. Wir unterstellen
daher eine Minderung des Aufkommenseffekts um lediglich 25%.

Zur Umrechnung in einen Jahreseffekt wird der ermittelte Gesamteffekt gleichméfig auf vier
Jahre verteilt. Dabei wird vernachléssigt, dass die Aufkommenswirkung aufgrund des Zusam-
menwirkens temporérer und endgiiltiger Autkommenseffekte einer zeitlichen Struktur unterliegt
(siche Kapitel D.3.5.1). Wird der sich hieraus ergebende Jahreseffekt um die Aufkommensmin-
derung erhoht, die sich infolge der Verrechnung finaler Verluste aus der Auflésung ausléndischer
Tochterkapitalgesellschaften einstellen kann, ergibt sich unter dem Strich ein erwarteter Jahres-
effekt in einer Groflenordnung von 2,15 bis 2,5 Milliarden €.

Diese Zahlen vernachléssigen zwar, dass eine umfassende Umsetzung des IFSt-Modells weitere
Komponenten beriicksichtigen kénnte (Beispiele sind die Wiedereinfithrung der Mehrmiitteror-
ganschaft, weitergehende Erstreckung auf Unternehmen mit Auslandsbezug, Abschaffung von
§ 16 KStG). Wahrend diese hier nicht beriicksichtigten Komponenten jedoch keine Kernele-
mente des [FSt-Modells darstellen und daher zur Minimierung der Aufkommenseffekte aus der
Einfiithrung einer modernen Gruppenbesteuerung zunéchst ggf. verzichtbar wiren, wurden in den
hier vorgenommenen Aufkommensberechnungen die grundlegenden Eckpfeiler des IFSt-Modells
einbezogen. Die Berechnungen sollten deutlich machen, dass Aufkommensverluste, die mit einer
entsprechenden Reform der Organschaft nach dem IFSt-Modell verbunden wéren, im niedrigen

einstelligen Milliardenbereich liegen diirften.



D Aufkommenswirkungen einer Abschaffung des EAV 135

6 Mikrosimulationsmodell ASSERT

6.1 Modellansatz

Zur Schitzung der relativen Aufkommenswirkungen, die bei einer Umsetzung des IFSt-Modells
in geltendes Recht erwartet werden, wird ein Mikrosimulationsmodell eingesetzt, dessen Beson-
derheit darin besteht, dass die der Simulation zugrunde liegenden Daten prospektiv ermittelt
werden.

Im Bereich der Unternehmensanalysen zeichnen sich die bisher bekannten Mikrosimulations-
modelle durch einen Vergangenheitsbezug aus, da sie die Simulation in aller Regel direkt auf den
historischen Jahresabschlussdaten durchfithren. Dieses Vorgehen hat zwar prinzipiell den Vor-
teil realistischer Annahmen in Bezug auf die Leistungsfihigkeit der betrachteten Unternehmen
und schlielt Schétzfehler aus, die aus einer zukunftsgerichteten Fortschreibung der Unterneh-
mensentwicklung resultieren konnen. Andererseits basieren diese Ansétze auf der fragwiirdigen
Pramisse, dass die voraussichtlichen Effekte einer Steuerreform den Auswirkungen entsprechen,
die sich eingestellt hitten, wire die Steuerreform in der Vergangenheit umgesetzt worden. Zudem
werfen riickwértsgerichtete Ansétze die Frage auf, wie mit den finanziellen Folgen abweichender
Besteuerungsregelungen umzugehen ist. Um diese Schwéchen vergangenheitsbezogener Mikro-
simulationsmodelle zu vermeiden, wurde mit ASSERT ein auf die Zukunft bezogener Ansatz
entwickelt, in dem Fortschreibungstechniken zum Einsatz kommen, die eine den tatséchlichen
Verhiltnissen entsprechende Darstellung der zukiinftigen Geschéftsentwicklung zum Ziel haben.

Zwar beruht auch ASSERT auf den Daten handelsrechtlicher Jahresabschliisse. Fiir Zwecke
der Mikrosimulation werden diese Daten jedoch in einem ersten Schritt in die Zukunft fortge-
schrieben. Daneben bildet das Programm die Besteuerungsregeln fiir Unternehmen (sowohl in
Deutschland als auch in weiteren Mitgliedstaaten der Européischen Union) in seinen wesent-
lichen Merkmalen ab. In Bezug auf die Bemessungsgrundlage wird die handelsrechtliche Basis
zum Beispiel um die Unterschiede zwischen handelsrechtlichen und steuerlichen Abschreibungen,
der Besteuerung von Dividenden auf Ebene der Kapitalgesellschaften sowie der intertemporalen
und konzerninternen Verlustverrechnung korrigiert. Vor diesem Hintergrund erfolgt die Ermitt-
lung der Steuerzahlungen auf der Basis von Prognosen iiber die kiinftigen Jahresgewinne, die
um eine Anpassung zur Abbildung der mafigebenden Steuervorschriften korrigiert werden. Da-
neben koénnen die Konsequenzen fiir das Steueraufkommen bestimmt werden, die sich aus einer

Anderung der steuerlichen Vorschriften ergeben (,Steuerreform“). Noch nicht beriicksichtigt
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werden kann, dass Steuerpflichtige infolge einer Reform steuerlicher Vorschriften ihr Verhalten
andern (vergleiche jedoch mit Bezug auf die Berechnungen fiir das IFSt-Modell Kapitel D.3.4.3

sowie Kapitel D.5). An diesem Punkt wird jedoch bereits gearbeitet.

6.2 Ermittlung der Bemessungsgrundlage
6.2.1 Datenbasis

Die Berechnungen in ASSERT beruhen auf den Jahresabschlussdaten, die durch den Datenbank-
anbieter Bureau van Dijk in der Datenbank AMADEUS bereitgestellt werden. Die dort erfassten
Unternehmen berichten ihre Daten allerdings nicht alle im erforderlichen Detail. Daher werden
fiir Zwecke der Berechnungen alle Datensétze ausgeschlossen, die das fiir die Ermittlung der
steuerlichen Bemessungsgrundlagen notwendige Mindestmafl an Datenverfiighbarkeit und Daten-
abdeckung nicht erfiillen. Notwendige Informationen, die sich vor allem auch aus dem Simula-
tionsansatz ergeben, betreffen die Struktur des Vermogens und der Schulden, den Gewinn oder
Verlust vor Steuern, die Zins- und Dividendenertriage, auflerordentliche Ergebnisbestandteile
sowie den Bestand an vorgetragenen Verlusten. Um auf die mit einem Gruppenbesteuerungs-
system einhergehenden steuerlichen Konsequenzen eingehen zu kénnen, sind iiberdies Informa-
tionen iiber die Beteiligungsverhéltnisse erforderlich. Von einer ausreichenden Verfiigbarkeit der
Daten fiir ein spezifisches Unternehmen wird ausgegangen, wenn die erforderlichen Parameter

fiir mindestens drei aufeinanderfolgende Jahre berichtet werden.

6.2.2 Operatives Ergebnis

Der Algorithmus zur Bestimmung des operativen Ergebnisses beruht auf den Prognoseanséitzen
von Graham und Kim (2009)26 und Blouin, Core und Guay (2010).2” Erstere Autoren schlagen
zur Prognose der Unternehmensentwicklung eine autoregressive Ermittlung der Unternehmens-
rendite vor. Hierbei wird unterstellt, dass die Rendite eines zukiinftigen Geschéftsjahrs neben
anderen Faktoren vor allem von der Realisation abhingt, die im jeweiligen Vorjahr erzielt wur-
de. Jennifer Blouin und ihre Koautoren gehen im Unterschied dazu von der Annahme aus,
dass sich die beste Prognose fiir die zukiinftige Entwicklung eines Unternehmens aus der durch-
schnittlichen Entwicklung vergleichbarer Unternehmen ergibt, die fiir diese Unternehmen in der

Vergangenheit zu beobachten waren. Sie verwenden mithin keine Parameter, sondern stiitzen

26Graham und Kim (2009). Simulating Corporate Marginal Income Tax Rates and Implications for Corporate
Debt Policy. Working Paper, Duke University.
2"Blouin, Core und Guay (2010). Have the tax benefits of debt been overestated? J. Finan. Econ., 98, 195-213.
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sich auf die Entwicklung, die sie fiir einzelne Cluster untereinander vergleichbarer Unternehmen
ermitteln und auf das jeweils fortzuschreibende Unternehmen anwenden. Friithere Studien zeigen,
dass autoregressive Simulationsansétze vor allem bei der Fortschreibung von Renditekennzahlen
eines einzelnen Unternehmens gute Ergebnisse erzielen, wihrend parameterfreie Simulations-
ansétze nachweislich die beste Eignung aufweisen, wenn es um die Vorhersage einer Verteilung
der Renditen iiber alle Unternehmen einer Stichprobe geht.

ASSERT bedient sich beider Verfahren. Da das Ziel dieses Mikrosimulationsmodells darin
besteht, die Auswirkungen einer Steuerreform auf das Steueraufkommen zu schitzen, hat die
zutreffende Verteilung des steuerpflichtigen Einkommens iiber alle Unternehmen jedoch héhere
Relevanz als die zutreffende Vorhersage der voraussichtlichen Entwicklung einzelner Unterneh-
men. Daher wird fiir die Prognose der Investitionen, der Rendite des eingesetzten Kapitals
(,return on assets“), der Umsatzentwicklung, der Anzahl Mitarbeiter und des Personalauf-
wands grundsétzlich der parameterfreie Ansatz zugrunde gelegt. Grundlagen dafiir bilden die
Clustermediane der absoluten oder relativen Anderungen der oben genannten Groflen. Dabei
werden die Investitionen, Umsétze, Anzahl Beschéftigte und Personalaufwand unter Sicherheit
fortgeschrieben, wihrend die Rendite des eingesetzten Kapitals unter Unsicherheit mithilfe ei-
ner Monte-Carlo-Simulation und 50 Durchldufen ermittelt wird. Um dariiber hinaus die kon-
zeptionellen Vorteile der autoregressiven Simulationsmethode im Hinblick auf die Fortschrei-
bung von Renditegrofien nicht génzlich aufgeben zu miissen, wird der parameterfreie Ansatz
bei der Fortschreibung von Renditegrofien mit dem Autoregressionsansatz kombiniert. Sind die
Regressionsparameter entsprechender Autoregressionen signifikant, wird insoweit der Rendite-
mittelwert beider Methoden verwendet. Im Hinblick auf die Investitionen, die Umsétze, die
Beschiiftigtenanzahl und die Personalaufwendungen wird aber ausschliellich der parameterfreie
Simulationsansatz herangezogen. Beide Ansétze beriicksichtigen dariiber hinaus die Konjunk-
turentwicklung in Form der Entwicklung des Bruttoinlandsproduktes.

Fiir die Anwendung des parameterfreien Simulationsansatzes wurde in einem ersten Schritt
die Gesamtheit der in der Stichprobe enthaltenen Unternehmen in mehrere, nach Landern ge-
trennte, gleich grofle Cluster aufgeteilt, so dass alle Unternehmen eines Clusters untereinander
als vergleichbare Unternehmen angesehen werden konnen. Als Mafistab fiir die Vergleichbarkeit
werden die Kapitalrendite und die Bilanzsumme der Unternehmen herangezogen. Daran anschlie-
Bend werden in einem zweiten Schritt fiir jedes Cluster spezifische Clustervariablen ermittelt.
Hierzu werden die fiir die Fortschreibung mafigebenden Unternehmenskennzahlen (mafigebend

sind die Nettoinvestitionen in das Anlagevermoégen, der Umsatz, die Beschiftigtenzahl, die Per-
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sonalaufwendungen und die Rentabilitéit des eingesetzten Kapitals, siehe oben) zu Kennzahlen
fiir die Cluster verdichtet. Dabei werden beim Umsatz, der Beschéftigtenzahl, dem Personalauf-
wand und der Rentabilitiit des Kapitals die Mediane der relativen Anderung ermittelt, wihrend
in Bezug auf das Anlagevermégen der Median der Ausgaben fiir Nettoinvestitionen (die die
Verdnderung des Anlagevermogens direkt wiedergeben) ermittelt wird.

Fiir Zwecke der Fortschreibung werden die betroffenen Unternehmen in jedem Fortschrei-
bungsjahr einem spezifischen Cluster zugeordnet. Grundlage dieser Zuordnung ist die Ahnlichkeit
des Unternehmens mit den Unternehmen dieses Clusters im jeweiligen Vorjahr. Auf dieser Basis
ergeben sich die fortgeschriebenen Werte durch Addition oder Multiplikation der fiir die Cluster
ermittelten Mediane auf die jeweilige Vorjahresgrofie.

Um den unterschiedlichen Abschreibungsdauern fiir den Firmenwert, Patente, Gebdude und
Maschinen Rechnung zu tragen, werden die Struktur des Anlagevermégens und die hiermit ver-
bundene Aufteilung der Nettoinvestitionen auf Gebdude, Maschinen, Patente und einen Firmen-
wert nach Mafigabe einer speziellen Aufteilungsregel festgelegt. In Bezug auf die im ,,sonstigen
Anlagevermogen® enthaltenen Finanzanlagen und das Umlaufvermogen wird unterstellt, dass
Investitionen hierein proportional zu den Investitionen in das materielle und immaterielle Anla-
gevermogen erfolgen; eine Einschrinkung gilt insoweit, als Anderungen im Finanzanlagebestand
in voller Hohe auf Anderungen im Bestand an verzinslichen Wertpapieren zuriickgefiithrt werden,
wéhrend der Bestand an Beteiligungen an anderen Unternehmen iiber die Zeit konstant gehalten

wird.

6.2.3 Finanzergebnis

Im Unterschied zum operativen Ergebnis werden die das Finanzergebnis bestimmenden Ertrige
und Aufwendungen direkt aus den Buchwerten der Finanzanlagen und finanziellen Verbindlich-
keiten abgeleitet. Entsprechend erfolgt die Schitzung der Finanzaufwendungen durch Multipli-
kation der durchschnittlichen lang- und kurzfristigen Verbindlichkeiten des jeweiligen Jahres mit
einem aus den Daten der Vergangenheit ermittelten unternehmensspezifischen Sollzinssatz.

Die Hohe der Verbindlichkeiten bestimmt sich dabei als Residualgréfie zwischen Bilanzsumme
und Eigenkapital, wobei das im Vorjahr bestehende Verhéltnis der einzelnen Schuldposten zuein-
ander beibehalten wird. Fiir die Berechnung des Eigenkapitals wird jeweils fiir Gewinn- und Ver-
lustfiille aus den historischen Unternehmensdaten eine unternehmensspezifische Ausschiittungs-
quote ermittelt. Das Eigenkapital des Folgejahres ergibt sich insoweit aus dem Eigenkapital des

Vorjahres zuziiglich des Ergebnisses nach Steuern abziiglich der Ausschiittung.
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Im Rahmen einer Bestimmung der Finanzertriige wird, in Ubereinstimmung mit der Struktur
der Finanzanlagen, zwischen Zinseinkommen, Gewinnen aus der Beteiligung an einer Perso-
nengesellschaft und Dividenden aus der Investition in Kapitalgesellschaften unterschieden. Auf
dieser Basis wird die Hohe der Zinsertrige aus dem Produkt von ,,Wert der Finanzanlagen
abziiglich der Anteile an Tochtergesellschaften® (nach dem Stand zum Ende des Vorjahres) und
einem aus den Daten der Vergangenheit ermittelten unternehmensspezifischen Habenzinssatz
ermittelt. Zur Berechnung des Betrags erhaltener Dividenden wird der prozentuale Anteil der
Muttergesellschaft am Kapital der Tochtergesellschaft mit dem Betrag ausgeschiitteter Dividen-

den multipliziert.

6.2.4 AuBerordentliches Ergebnis

Das auflerordentliche Ergebnis wird in einem zweistufigen Prozess ermittelt. Zunéchst wird fiir
jedes Unternehmen eine Zufallszahl gezogen, welche bestimmt, ob das betrachtete Unternehmen
iiber ein auflerordentliches Ergebnis verfiigt oder nicht. In einem zweiten Schritt wird, ebenfalls
mithilfe einer Zufallszahl, die Hohe des auflerordentlichen Ergebnisses fiir das betrachtete Un-
ternehmen ermittelt. Diese Schiatzung beruht auf dem unternehmensspezifischen Mittelwert und
der Standardabweichung des auflerordentlichen Ergebnisses in der Vergangenheit, soweit diese

von Null verschieden war.

6.3 Ermittlung der Steuerzahlungen
6.3.1 Steuerzahlungen nach geltendem Recht

Das zu versteuernde Einkommen wird in ASSERT nach folgendem Schema ermittelt:

Operatives Ergebnis vor Zinsen, Steuern und Abschreibungen
— Steuerliche Abschreibung

+ Finanzergebnis

+ Auflerordentliches Ergebnis

—  Steuerfreie Dividendeneinkiinfte

+ Mogliche Einkommenszurechnung oder Ergebnisabfithrung infolge Gruppenbesteuerung

— Steuerliche Verlustverrechnung

Zu versteuerndes Einkommen

Das operative Ergebnis vor Zinsen, Steuern und Abschreibungen (EBITDA) bestimmt sich aus
dem Produkt von (prognostizierter) Rentabilitét des eingesetzten Kapitals und Betriebskapital.
Dieses Betriebskapital wird aus der Summe der Buchwerte aller Aktiva abziiglich der Finanzanla-

gen gewonnen. Frfasst wird der Mittelwert aus dem laufenden Jahr und dem jeweiligen Vorjahr.
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Art und Umfang der jahrlichen steuerlichen Abschreibung abnutzbarer Gegenstinde des An-
lagevermogens richtet sich nach den landesspezifischen Abschreibungsregelungen in Bezug auf
die Abschreibungsmethode (linear oder degressiv) und die unterstellte Nutzungsdauer. Hinsicht-
lich der steuerlichen Behandlung von bezogenen Dividenden gilt, dass technisch vereinfachend
auch dann von einer Steuerfreistellung ausgegangen wird, wenn das Steuerrecht des betrachte-
ten Staates eine Anrechnung der auf die Dividende entfallenden ausléndischen Steuer vorsieht.
In Bezug auf die Gruppenbesteuerung erfolgt in ASSERT sowohl eine Beriicksichtigung na-
tionaler als auch grenziiberschreitender Gruppenbesteuerungssysteme. Da entsprechende Daten
fehlten, musste allerdings von einer Beriicksichtigung der internationalen Gruppenbesteuerungs-
systeme Osterreichs und Frankreichs abgesehen werden. Fiir Frankreich diirfte der sich hieraus
moglicherweise ergebende Fehler schon deshalb nicht besonders grof3 sein, da die Félle, in denen
Verluste in Frankreich grenziiberschreitend verrechnet werden kénnen, nur wenige Unternehmen
erfassen sollte. Sieht ein Land die Moglichkeit einer Gruppenbesteuerung vor, wird unterstellt,
dass alle Unternehmen, die die Voraussetzungen zur Inanspruchnahme der Gruppenbesteuerung
erfiillen, auch tatséchlich fiir die Gruppenbesteuerung optieren.

Wie ein Blick in die deutsche Korperschaftsteuerstatistik des Jahres 2004 verdeutlicht, kommt
den zu Beginn des Simulationszeitraums (Ende 2007) bestehenden steuerlichen Verlustvortréagen
fiir die Genauigkeit der vorzunehmenden Aufkommensschitzungen eine wesentliche Bedeutung
zu. Im Jahr 2004 belief sich der Gesamtbetrag der Einkiinfte aller deutschen Unternehmen auf
106,23 Milliarden€ ; dem stand eine Nutzung von Verlustvortrdgen aus Vorjahren in Héhe von
16,92 Milliarden € gegeniiber. Soll die Simulation das Steueraufkommen nicht {iberschétzen, ist
es erforderlich, dass eine mogliche Verrechnung von Verlusten beriicksichtigt wird. Da die Da-
tenbank AMADEUS jedoch keine Angaben zur Hohe steuerlicher Verlustvortrige macht, ist der
zu Beginn des Simulationszeitraums gegebene Bestand an steuerlichen Verlustvortrigen pro Un-
ternehmen zu schéiitzen. Ausgangspunkt dieser Schétzungen sind die unternehmensspezifischen
Jahresergebnisse fiir den Zeitraum ab dem Jahr 1994. Auf dieser Grundlage werden die in diesem
Zeitraum erwirtschafteten Verluste in einer Nebenrechnung erfasst und unter Beriicksichtigung
der jeweils mafigebenden Vorschriften iiber die steuerliche Verlustverrechnung auf den Beginn
des Prognosezeitraums fortentwickelt. Da keine weiteren Informationen zur Verfiigung stehen,
wird der zu Jahresbeginn 1994 bestehende Wert per Definition auf den Wert Null gesetzt. Dieses
Verfahren fiihrt grundsétzlich zu einer Unterschéitzung der Verlustvortriage, da im Prinzip un-
terstellt wird, dass die Unternehmen der Stichprobe in 1994 keine Verlustvortrige ausgewiesen

haben. Tatséchlich zeigt der Blick in die Korperschaftsteuerstatistik 2004, dass der verbleiben-
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de Verlustabzug unbeschriankt Korperschaftsteuerpflichtiger Ende 1994 bereits einen Betrag in
Hohe von knapp 200 Milliarden € erreicht hatte. Aus diesem Grund wurden die Verlustvor-
trage zur Analyse der Abhingigkeit der ermittelten Ergebnisse von der Hohe und Verteilung
der korperschaftsteuerlichen Verlustvortrige auf Basis der Korperschaftsteuerstatistik 2004 so
weit aufgestockt, dass sie dem Anteil entsprachen, mit der auch die Unternehmen in der Stich-
probe erfasst sind. Bei dieser Analyse (Gliederungspunkt D.3.5.2) wurde deutlich, dass die Un-
tererfassung der Verlustvortriige keinen mafBgeblichen Einfluss auf die relative Anderung des
Steueraufkommens durch die analysierten Steuerreformen hat.

Abschlielend wird das zu versteuernde Einkommen mit dem jeweils geltenden tariflichen Steu-

ersatz multipliziert, um die unternehmensspezifische Steuerzahlung zu ermitteln.

6.3.2 Simulation von Steuerreformen

Die modulare Struktur von ASSERT erlaubt ohne Weiteres sowohl die Abénderung aller erfass-
ten Steuervorschriften als auch die Implementierung zusétzlicher (und vor allem auch neuer)
Regelungen. Diese Anderung steuerlicher Vorschriften ist von den Investitionen und Gewinnen
der Fortschreibungsperioden grundsétzlich unabhéngig, hat aber Liquiditdtswirkungen und kann
auch das erfasste Verhalten der Steuerpflichtigen in Bezug auf ihre Investitions- oder Finanzie-
rungsentscheidung beeinflussen. Unabhéngig davon braucht aber fiir Zwecke der Simulation einer
Steuerreform lediglich der Teil des Modells angepasst werden, der die fortgeschriebenen Gewinne
in Steuerzahlungen umrechnet. Insoweit aus einer Steuerreform abweichende Steuerzahlungen re-
sultieren, beriicksichtigt ASSERT die einsetzenden Liquiditdtswirkungen durch eine Anpassung
der Kapitalstruktur bei den betroffenen Unternehmen. Dabei fithren hohere Steuerzahlungen
im Modell zu reduzierten Ausschiittungen; zudem wird der aus der zusédtzlichen Steuerzahlung

resultierende Liquiditatsriickgang durch die Aufnahme neuen Fremdkapitals ausgeglichen.

6.4 Ermittlung des Steueraufkommens

Das Steueraufkommen wird als Summe der Steuerzahlungen aller Unternehmen auf Bruttoba-
sis ermittelt. Am Ende der Simulationsperiode bestehende Verlustvortrige werden in der Auf-
kommensgrofle nicht direkt berticksichtigt. Wird die Simulation einer Steuerreform auf Basis
von Jahresabschlussdaten der Datenbank AMADEUS durchgefiihrt, resultiert in Bezug auf die
Prognose des Steueraufkommens das Problem, dass AMADEUS zwar weitgehend alle deutschen
Unternehmen enthélt, fiir die Mehrheit dieser Unternehmen aber lediglich deren Bilanzsummen

berichtet werden. Hieraus ergébe sich kein gréfleres Problem, wenn sichergestellt wire, dass die
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Unternehmen, fiir die Daten berichtet werden, eine reprisentative Stichprobe aller steuerpflich-
tigen Korperschaften bilden. Tatsache ist aber, dass die dargestellten Mindestanforderungen,
die in Bezug auf den Simulationsalgorithmus zu erfiillen sind, von primér groflen Unternehmen
erfiillt werden. Um die Fehler, die aus dieser Mindererfassung kleiner und mittelgrofSer Unter-
nehmen resultieren kénnen, fiir die Prognose des Gesamtsteueraufkommens méglichst klein zu
halten, werden die bestehenden Ungleichgewichte im Rahmen der Hochrechnung ausgeglichen.

Hierzu werden die Unternehmen nach Mafigabe der Parameter ,, Anséssigkeitsstaat®, ,, Grofie®
und ,,Konzernzugehorigkeit“ in Gruppen eingeteilt. Sodann werden die Anzahl Unternehmen
der Stichprobe an die Verteilung der Grundgesamtheit angepasst und die ermittelten Steuerzah-
lungen nach dem Verhéltnis der Bilanzsummen (Bilanzsumme der Stichprobenunternehmen zur
Bilanzsumme aller Unternehmen, iiber die in AMADEUS berichtet wird) auf die Gesamtsteuer-
zahlungen und das Steueraufkommen hochgerechnet.

Ein weiteres Problem besteht darin, dass in der AMADEUS-Datenbank die Verlustunternehmen
untererfasst sind. Da eine Vernachlissigung dieses Umstands zu einer Uberschiitzung des Steu-
eraufkommens fithren wiirde, wird aus der Korperschaftsteuerstatistik zudem ein das Verhéltnis
von Gewinn- zu Verlustunternehmen wahrender Hochrechnungsfaktor abgeleitet, um den der

zuvor ermittelte Hochrechnungsfaktor korrigiert wird.

6.5 Evaluierung der Modellgiite
6.5.1 Prognosegiite der durch Fortschreibung ermittelten Werte

Um die Prognosegenauigkeit der Fortschreibungen durch ASSERT zu evaluieren, wurden die
Mittelwerte, Mediane und Standardabweichungen der mit Hilfe des Programms ermittelten Fort-
schreibungswerte mit den tatséichlichen Realisationen verglichen, die diese Unternehmen in den
Jahren 2008 bis 2010 erzielt haben. Gepriift wurden die Prognosegiite des operativen Ergebnisses
(EBITDA), der Abschreibungen, des Finanzergebnisses und des auflerordentlichen Ergebnisses.
Im Einzelnen ergaben sich dabei folgende Resultate (hierbei sind die absoluten Werte in T EUR
angegeben).

Diese Vergleiche zeigen, dass die Prognosegiite der mit Hilfe von ASSERT ermittelten Werte
insgesamt sehr zufriedenstellend ist. Die statistischen Mafigroen (Mittelwert, Median und Stan-
dardabweichung) liegen in allen Féllen ausreichend nahe beieinander, zumal auf eine Korrektur
um Ausreifer (siche die im Vergleich zu den Medianen hohen Mittelwerte) verzichtet wurde. Die

Korrelationen zwischen den prognostizierten und realisierten Werten in Bezug auf das operative
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Tabelle D.14: Prognosegiite von ASSERT
Operatives Ergebnis 2008 2009 2010
ASSERT Mittelwert 8.031 6.761 13.533
Median 1.212 890 1.052
Standardabweichung 48.216 48.709 103.596
AMADEUS Mittelwert 7.647 6.872 12.627
Median 1.232 953 1.123
Standardabweichung 47.475 47.552 74.074
Vergleich Korrelation 0,7401 0,6357 0,6644
Abschreibungen 2008 2009 2010
ASSERT Mittelwert 3.399 2.987 5.542
Median 382 335 273
Standardabweichung 13.335 20.495 44.817
AMADEUS Mittelwert 3.394 3.135 5.179
Median 370 363 310
Standardabweichung 21.599 20.265 42.745
Vergleich Korrelation 0,9854 0,9673 0,9919
Ergebnis der ordentlichen Geschiftstitigkeit 2008 2009 2010
ASSERT Mittelwert 4.401 3.890 8.233
Median 454 345 492
Standardabweichung 43.474 44.107 87.404
AMADEUS Mittelwert 4.467 3.426 6.693
Median 532 352 502
Standardabweichung 41.000 29.667 37.335
Vergleich Korrelation 0,5225 0,3453 0,4630

Ergebnis liegen bei circa 70%, wihrend sie bei den Abschreibungen im Durchschnitt mehr als

98% erreichen und beim Ergebnis der gewohnlichen Geschéftstéitigkeit knapp 45% betragen.

Im letzteren Fall wirken sich die Abweichungen aufgrund der absolut geringeren Werte in der

Korrelation starker aus.

6.5.2 Vergleich von ermittelten und tatsachlichen Verlustvortrigen

Ein Abgleich des Bestands an steuerlichen Verlustvortrigen in der Stichprobe mit den Ver-

lustvortragen nach Koérperschaftsteuerstatistik weist darauf hin, dass der Bestand an Verlust-

vortrigen fiir die Jahre 1994 bis 2007 untererfasst ist, wobei der Erfassungsgrad im Zeitablauf

zunimmt (die Untererfassung zuriickgeht). Mit dem Umstand, dass in ASSERT nur eine Auswahl
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von Kapitalgesellschaften Eingang findet, ldsst sich die Unterreprisentierung nicht vollstandig
erkléren, da 13,46% (14,61%) der kumulierten Gewinne und Verluste in 2006 (2007) erfasst wer-
den, wihrend der Erfassungsgrad bei den Verlustvortrigen nur etwa ein Drittel dieses Anteils
betragt. Die Diskrepanz beruht ganz wesentlich auf der bereits oben dargestellten Datenliicke in
Bezug auf die vor 1994 aufgelaufenen Verlustvortrage. Die Auswirkungen dieser Datenliicke auf
die Berechnungsergebnisse fiir das IFSt-Modell wurden im Rahmen einer Alternativrechnung ge-
priift (vergleiche Kapitel D.3.5.2). Daneben zeichneten sich deutsche Kapitalgesellschaften noch
zu Beginn dieses Jahrhunderts durch eine eher konservative Informationspolitik aus, die dazu
fiihrte, dass die Anzahl deutscher Unternehmen in AMADEUS relativ klein ist.

Vergleicht man den mithilfe von ASSERT fiir die Jahre 2004 bis 2007 ermittelten Bestand
an steuerlichen Verlustvortrigen mit den Zuwéchsen, die in der Korperschaftsteuerstatistik be-
richtet werden, zeigt sich, dass ASSERT knapp 14% der tatséchlichen Zuwéchse erfasst. Dies
steht im Einklang mit dem oben angesprochenen Erfassungsgrad kumulierter Gewinne und Ver-
luste. Daher lédsst sich vermuten, dass die Entwicklung der Verlustvortrége im Zeitablauf, vor
allem aber in Bezug auf die jiingere Vergangenheit, korrekt geschétzt wird. Abbildung 1 stellt
die Entwicklung der Verlustvortriage im Zeitablauf laut Kérperschaftsteuerstatistik und ASSERT
einander vergleichend gegeniiber. Dabei werden fiir ASSERT sowohl die hochgerechneten (Hoch-
rechnung 1) als auch die nicht hochgerechneten Verlustvortriige dargestellt. Der Vergleich zeigt,
dass ein hoher Bestand an Verlustvortrigen auf nicht in AMADEUS enthaltene Unternehmen
entfillt. Mogliche Griinde sind, dass diese Verlustvortrige auf 6ffentliche oder nicht mehr aktive

Unternehmen entfallen.

Abbildung D.1: Vergleich der Verlustvortrige aus ASSERT und Koérperschaftsteuerstatistik
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6.5.3 Vergleich von ermitteltem und tatsachlichem Korperschaftsteueraufkommen

Ziel des Mikrosimulationsmodells ASSERT ist die Quantifizierung relativer Aufkommenséinde-
rungen durch Steuerreformen; das Simulationsmodell ist demzufolge nicht darauf ausgerichtet,
das Steueraufkommen als absolute Grofie vorherzusagen. Bei der Vorhersage relativer Aufkom-
mensinderungen kommt der Zusammensetzung der Stichprobe eine erhebliche Bedeutung zu. Ist
die Stichprobe nicht verzerrt, kann davon ausgegangen werden, dass die relative Anderung des
Steueraufkommens hinreichend genau quantifiziert werden kann, unabhingig davon, ob die ab-
solute Hohe des simulierten Aufkommens mit der Hohe des tatsichlichen Aufkommens {iberein-
stimmt.

Um die Giite der simulierten Aufkommenswirkungen zu testen, wurde das in ASSERT ermit-
telte Korperschaftsteueraufkommen den Korperschaftsteuereinnahmen laut Bundesministerium
der Finanzen gegeniibergestellt. Abbildung 2 zeigt die mithilfe von ASSERT (bei anschliefien-
der Hochrechnung) ermittelten Korperschaftsteueraufkommen der Jahre 2008 bis 2011 und die
Korperschaftsteuereinnahmen nach den Berechnungen des Bundesministeriums der Finanzen
fiir die Jahre 2008 bis 2011. Es wird deutlich, dass die Entwicklung des Steueraufkommens, mit
Ausnahme des Jahres 2011, insgesamt treffend prognostiziert wird.

Abbildung D.2: Vergleich des Korperschaftsteueraufkommens nach ASSERT und Bundesministerium
der Finanzen (auf Basis der bereinigten Kasseneinnahmen)
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7 Anhang - Reformvorschlag des Instituts Finanzen und Steuern

Tabelle D.15: Uberblick iiber die einzelnen Elemente des Reformvorschlags

1. Die Voraussetzung des Gewinnabfiihrungsvertrags fiir die Gruppenbesteuerung wird auf-

gehoben.

2.  Mit der Abschaffung des Gewinnabfithrungsvertrags als Voraussetzung der Gruppenbe-
steuerung gewinnt der Gedanke der wirtschaftlichen Einheit des Konzerns (wieder) an
Bedeutung. Verluste der Gruppengesellschaften fithren zu einer wirtschaftlichen Belas-
tung beim Gruppentriger. Dies ist eine steuersystematisch tragfihige Begriindung fiir

die Verlustzurechnung.

3. Die bewé#hrte Technik der steuerlichen Ergebniszurechnung zur Obergesellschaft (Grup-
pentriger) wird beibehalten und weder durch eine Vollkonsolidierung noch durch eine

wahlweise Verlustiibertragung zwischen Gruppengesellschaften ersetzt.

4. Die Rechtsform der als Gruppentriger und Gruppengesellschaften geeigneten Gesellschaf-
ten orientiert sich am gegenwértigen Stand. Gruppentriager kann jedes bilanzierende ge-
werbliche Unternehmen sein, d.h. auch Personengesellschaften und natiirliche Personen.

Als Gruppengesellschaften kommen lediglich Kapitalgesellschaften in Betracht.

5.  Voraussetzungen und Rechtsfolgen der Gruppenbesteuerung bleiben fiir Korperschaft-
steuer und Gewerbesteuer einheitlich geregelt. Bei entsprechender Rechtsform des Grup-
pentriagers wirkt sich die Gruppenbesteuerung weiterhin auch in der Einkommensteuer

aus.

6. Ausgehend von der wirtschaftlichen Einheit des Konzerns kann es, insbesondere wenn
zugleich die Anforderungen an die Beteiligungsquote angehoben werden (dazu These Nr.
7), bei einer unbegrenzten sofortigen Zurechnung des Verlusts der Gruppengesellschaft

zum Gruppentrager bleiben.

Sollte es indessen — entgegen der hier préiferierten Losung — als erforderlich angesehen wer-
den, dem Gedanken der Verlusttragung stidrker Rechnung zu tragen, kann dies durch eine
Begrenzung der Verlustzurechnung auf den Betrag des Investments des Gruppentrigers
erreicht werden. Dieser driickt sich im steuerlichen Beteiligungsbuchwert einschliefllich

,hachlaufender “ Einlagen aus.

Will man die durch den Investmentgedanken begriindete und mit einigen technischen
Schwierigkeiten verbundene betragsmifiige Begrenzung der Verlustzurechnung vermei-
den, kann ergénzend eine weitergehende zivilrechtlich begriindete Haftung des Grup-
pentrigers fiir Verluste bzw. Verbindlichkeiten des Gruppenmitglieds als Grundlage fiir
eine unbeschrinkte Verlustzurechnung herangezogen werden. Die weitergehende Haftung
kann z.B. durch aktienrechtliche Eingliederung oder durch harte Patronatserkldrungen
herbeigefiihrt werden. Gleichsam im Sinne einer Ubergangsregelung kénnte insoweit auch
der Abschluss eines Gewinnabfiihrungs- oder Beherrschungsvertrags als ausreichend an-
gesehen werden. Dies wiirde insbesondere den Bediirfnissen der Unternehmen Rechnung
tragen, in der Vergangenheit abgeschlossene Gewinnabfithrungsvertrége nach Umstellung

auf das neue Recht weiterlaufen zu lassen.

Hingewiesen sei, dass jede Begrenzung der Verlustzurechnung — sei es betragsméflig durch
die Hohe des Investments, sei es durch die Forderung zusétzlicher zivilrechtlicher Ver-
lustiibernahmevereinbarungen — unweigerlich die Komplexitidt der Gruppenbesteuerung

erhoht und die Chancen einer Entkoppelung vom Gesellschaftsrecht reduziert.
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Die Mindestbeteiligungsquote des Gruppentrigers an der Gruppengesellschaft wird von
der einfachen Stimmrechtsmehrheit auf eine qualifizierte Mehrheit i.H.v. 75 % (am Nenn-
kapital und an den Stimmen) angehoben, um dem zur Begriindung einer unbegrenzten
Verlustzurechnung herangezogenen Gedanken der wirtschaftlichen Einheit des Konzerns
starker Rechnung zu tragen. Anerkannt wird im Hinblick auf bestehende Konzernstruk-
turen trotz der hiermit verbundenen Komplexitdt weiterhin auch eine mittelbare Ein-
gliederung.

Die Wiedereinfiihrung der Mehrmiittergruppenbesteuerung ist aus steuersystematischen
Griinden nicht geboten, auch wenn sie wirtschaftspolitisch wiinschenswert wére.

Die Gruppenbesteuerung setzt einen gemeinsamen Antrag von Gruppentriger und Grup-
pengesellschaft mit grundsétzlich fiinfjahriger Bindung voraus. Gesellschaftsrechtlich
wird davon ausgegangen, dass es sich dabei um eine Geschéftsfiihrungsmafinahme han-
delt.

10.

Weitergehender Voraussetzungen bedarf es nicht. Insbesondere sollte der Abschluss ei-
nes Steuerumlagevertrags nicht zur Voraussetzung der Gruppenbesteuerung gemacht
werden. Steuerumlagevertriige regeln die gesellschaftsrechtlichen Folgen der Gruppen-
besteuerung, sind aber keine Voraussetzung fiir diese. Zur Vermeidung gesellschafts-
rechtlicher Konflikte sollte die Verpflichtung zur Abrechnung von Steuerumlagen auf
Stand-alone-Basis allerdings nach klaren Regeln im Gesellschaftsrecht vorgegeben wer-
den.

11.

Die Ermittlung des zuzurechnenden steuerlichen Ergebnisses orientiert sich an der heu-
tigen Rechtslage. Einkommen und Gewerbeertrag der Gruppengesellschaft werden wie
bei jeder anderen Kapitalgesellschaft zunéchst selbstédndig ermittelt, allerdings mit den
in § 15 KStG und R 7.1 (5) GewStR geregelten Besonderheiten. Auf die derzeit in § 16
KStG vorgesehene Versteuerung von Ausgleichzahlungen an Minderheitsgesellschafter
konnte zukiinftig verzichtet werden.

12.

Vor Begriindung der Gruppe entstandene Verluste der Tochtergesellschaft sollten nicht
langer ,eingefroren®, sondern zur Verrechnung mit in der Gruppenzeit erwirtschafteten
Gewinnen der Tochtergesellschaft zugelassen werden. Abzulehnen sind in die entgegen-
gesetzte Richtung gehende Uberlegungen, zwecks Gegenfinanzierung die Verrechnung
von Vorgruppenverlusten gegeniiber der heutigen Rechtslage weiter einzuschranken und
steuerliche Verluste, die vor Eintritt in die Gruppe aufgelaufen sind, generell nur noch
bei dem jeweiligen Gruppenmitglied zur Verrechnung zuzulassen. Gruppentrigerverluste
aus Vorgruppenzeit miissen in jedem Fall weiterhin unbegrenzt mit innerorganschaftli-
chen Gewinnen der gesamten Gruppe verrechnet werden kénnen.

13.

Der Ergebnistransfer von der Gruppengesellschaft an den Gruppentriger wihrend der
Phase der Gruppenbesteuerung muss grundsétzlich weiter ertragsteuerneutral erfolgen.
Die Abgrenzung zum Transfer von Vorgruppengewinnen wird durch ein Konzept von
Gruppengesellschafts- und Gruppentrigerkonten gewéhrleistet. Diese im Vergleich zum
heutigen Ausgleichspostenregime einfache Technik macht zukiinftig § 14 Abs. 3 KStG
entbehrlich. Hierzu miissen sowohl auf Gruppengesellschafts- als auch auf Gruppen-
tragerebene Konten gefithrt werden. Im Gruppengesellschaftskonto werden in der Grup-
penzeit bei der Gruppengesellschaft erzielte steuerbilanzielle Ergebnisse festgehalten
und vorrangig gegeniiber dem zum Zeitpunkt des Eintritts in die Gruppe gegebenen
ausschiittbaren Gewinn ausgekehrt. Ausschiittungen, die das Gruppengesellschaftskon-
to iibersteigen, werden nach den allgemeinen Regeln behandelt. Das vom Gruppentriager
zu fithrende Gruppentriagerkonto ist ein Unterkonto zum Buchwert der Beteiligung des
Gruppentrigers an der Gruppengesellschaft, in dem die in der Gruppenzeit bei der
Gruppengesellschaft erzielten steuerbilanziellen Ergebnisse gespiegelt und Ausschiittun-
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gen von in der Gruppenzeit erzielten Gewinnen verrechnet werden. Vermieden werden
kann mit dem Konzept des Gruppengesellschafts- und Gruppentrigerkontos auch die im
heutigen Ausgleichspostensystem bestehende Moglichkeit (temporir) steuerfreier Voll-
ausschiittung.

Sollte - entgegen der hier préferierten Losung - dem Gedanken der Verlusttragung in
Form der Begrenzung der Verlustzurechnung auf den Betrag des Investments des Grup-
pentriagers Rechnung getragen werden, liefe sich dies technisch durch Bezugnahme auf
Beteiligungsbuchwert und Gruppentrigerkonto abbilden.

14.

Eine echte grenziiberschreitende Gruppenbesteuerung ist nicht vorgesehen, weil abgese-
hen von den Aufkommenseffekten die aus einem damit verbundenen Ubergang auf die
Anrechnungsmethode resultierenden Fragestellungen nicht beherrschbar erscheinen. Eu-
roparechtlich besteht keine Verpflichtung zu einer vollstdndigen Gleichbehandlung von
Inlandskonzernen und grenziiberschreitenden Konzernen. Eine europaweite Konzernbe-
steuerung kann ohnehin nur unter Beteiligung aller Mitgliedstaaten im Rahmen einer
GKKB Richtlinie verwirklicht werden.

15.

Der Inlandsbezug beim Gruppentriger wird etwas weitergehend als bisher in dem Sin-
ne geregelt, dass es grundsétzlich ausreicht, wenn entweder der Sitz oder der Ort der
Geschiiftsleitung des Gruppentrigers im Inland belegen ist. Doppelanséssige Gesellschaf-
ten mit Geschéftsleitung im Ausland kénnen aber ebenso wie nichtanséssige Gesellschaf-
ten nur insoweit Organtriger sein, als die Beteiligung an der Gruppengesellschaft zu einer
inlindischen Betriebsstéitte gehort. Eine Zweigniederlassung, wie bisher in § 18 KStG
geregelt, ist nicht notwendig.

16.

Fiir die Falle, in denen aus Griinden des DBA-Diskriminierungsverbots, aus europarecht-
lichen oder aus anderen Griinden eine Einkommens- oder Gewerbeertragszurechnung zu
einem auslédndischen oder doppelansissigen Gruppentriger ohne Zuordnung zu einer
inldndischen Betriebsstétte als rechtlich geboten angesehen werden sollte, bedarf es der
gesetzlichen Fiktion einer inléndischen Betriebsstéitte des auslindischen Gruppentrigers,
der Einkommen und Gewerbeertrag und die Anteile an der Gruppengesellschaft zuge-
rechnet werden. Eine derartige Regelung wiirde entgegenstehende DBA {iberwinden.

17.

Als Gruppengesellschaft werden nicht nur Kapitalgesellschaften mit Sitz und Ort der
Geschiiftsleitung im Inland anerkannt, sondern auch ausléndische Kapitalgesellschaften
mit inldndischem Ort der Geschéftsleitung. EU-/EWR-Gesellschaften mit Sitz im In-
land, aber ohne inlédndischen Ort der Geschiftsleitung kénnen mit ihren inl&ndischen
Betriebsstétten in die Gruppenbesteuerung einbezogen werden.

18.

Die uneingeschrinkte Zurechnung von Verlusten aus Auslandstochterkapitalgesellschaf-
ten mit Nachversteuerung, wie sie in Osterreich praktiziert wird, wire zwar aus
wirtschafts- und europapolitischer Sicht wiinschenswert, ist allerdings praktisch schwer
umsetzbar und wegen unwégbarer Haushaltswirkungen wenig realistisch. Gesetzlich ge-
regelt werden sollte aber die Beriicksichtigung ,echter” finaler Verluste von in EU-
JEWR-anséssigen Auslandsgesellschaften, da deren Beriicksichtigung, sofern diese Ge-
sellschaften die Voraussetzungen der Gruppenbesteuerung erfiillen, europarechtlich ge-
boten ist.

19.

Die Haftungsnorm des § 73 AO ist verursachungsgerecht dahingehend zu begrenzen, dass
die Gruppengesellschaft fiir Steuerschulden der Gruppe nur insoweit haftet, als sie zum
Ergebnis beigetragen hat.

20.

Verfahrensrechtlich ist eine Verkniipfung der Steuerbescheide auf Gruppengesellschafts-
und Gruppentréigerebene im Sinne von Grundlagen- und Folgebescheid vorzusehen.




E The effects of tax depreciation on the level

of investment - an empirical analysis

Abstract”

Investments are of crucial importance for economic growth and employment, and the possible
determinants of investment behavior are manifold. In theory, enhanced tax depreciation regu-
lations stimulate investment because of the impact of such regulations on the cost of capital.
Empirical analyses in this field are mainly limited to publicly owned companies in the United
States, and the results of these analyses vary. Against the background of an increasing impor-
tance of small and medium-sized corporations for both the economy and society, the impact of
tax incentives on such companies is of particular interest. Using a panel dataset for publicly and
privately owned European corporations from nine different countries, this paper investigates the
impact of tax depreciation on the level of investment. I apply a pooled ordinary least squares
approach to determine the effects of tax depreciation on investment in the cross-section. The
effects of tax depreciation on investment over time are analyzed using panel data models that
include country or firm fixed effects, respectively. In this regard, tax depreciation regulations
for buildings, machinery and patents are considered across countries and over time based on the
present values of depreciation allowances. I find a positive association between the present value
of depreciation allowances for machinery and investment activity, both in the cross-section and
over time. This relation is most strongly pronounced for small companies and only holds for

companies that are likely to pay taxes.

“I thank Andreas Oestreicher, Robert Schwager, Reinald Koch and participants of the Finance, Accounting, and
Taxes research seminar in Gottingen; Joachim Gassen, Wayne Landsman, Cathy Shakespeare and participants
of the 2012 EAA Doctoral Colloquium in Bled; Martin Jacob, Michael Overesch and participants of the 2012
2"4 Workshop on Current Research in Taxation in Miinster; Ed Maydew; four anonymous referees; participants
of the 2013 EAA Annual Conference in Paris; Sebastian Eichfelder and participants of the 75. Jahrestagung der
Hochschullehrer fiir Betriebswirtschaft e.V. 2013 in Wiirzburg for their helpful comments. The usual disclaimer
applies.



E The effects of tax depreciation on the level of investment 150

1 Motivation

Investments are of crucial importance for economic growth and employment. In addition to their
direct impact on growth and employment, investments may generate learning externalities (i. e.,
companies may learn from other companies’ successful or unsuccessful investments) and may be
the mechanism through which innovations stimulate economic growth (Chirinko, 1993). Against
this background, it is unsurprising that “the explanation of firms investment behavior is one
of the central issues in empirical economics” (Behr, 2003). In light of the global economic and
financial crisis that led to weakened economic growth in countries all over the world, mechanisms
that stimulate investment and thus economic growth have become increasingly important.

The theoretically possible determinants of investment behavior are manifold. According to
Neoclassical Theory, a company aims to maximize its market value, i.e., its discounted flow of
future profits (Hall & Jorgenson, 1967; for details, see Section E.3). In this context, the desired
(optimal) stock of capital is defined as the value of output that is discounted by the user cost
of capital (Chirinko, 1993). Consequently, investments are negatively dependent on the cost of
capital, which, in turn, depends (among other things) on both the tax rate and the discounted
value of depreciation allowances. Whereas an increasing tax rate generally increases the cost of
capital and thus decreases the incentive to invest, depreciation allowances have a positive impact
on the investment incentive. Because the discounted value of depreciation allowances increases
with less restrictive depreciation regulations (which is the case if, for example, the useful life for
tax purposes is reduced), one would expect higher investments in response to relaxed regulations
for tax depreciation.

This relation has also been used by policy makers seeking to stimulate investment. In 2002
and 2003, the Bush administration increased depreciation allowances for equipment investments
through the Job Creation and Worker Assistance Act of 2002' and the Jobs and Growth Tax
Relief Reconciliation Act of 20032 to encourage investment (Desai & Goolsbee, 2004). Further-
more, the German government increased depreciation allowances in 2006 and 2007 to stimulate
investment activity (see BT-Drucks. 16/643). A study on behalf of the German Federal Min-
istry of Finance on the evaluation of depreciation practices (Oestreicher & Spengel, 2002) further
emphasizes the importance of depreciation provisions to policy makers.

In addition, the relevance of tax depreciation rules is particularly apparent when examining the

'URL: http://www.gpo.gov/fdsys/pkeg/PLAW-107publ147/html/PLAW-107publ147.htm, last access: July 9,
2013.
2URL: http://www.gpo.gov/fdsys/pkg/PLAW-108publ27 /html/PLAW-108publ27.htm, last access: July 9, 2013.
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current discussion regarding the introduction of a Common Consolidated Corporate Tax Base in
the European Union. To overcome distortions resulting from 28 different tax systems within the
European Union, the European Commission is currently developing an approach to determine
taxable income that uses common tax bases within the European Union, consolidates these tax
bases and apportions the consolidated tax bases to the relevant member states (see European
Commission, COM(2011) 121/4). Because a common tax base in Europe requires, inter alia,
uniform regulations with regard to depreciation, the impact of these regulations on investment
is extremely relevant. The relevance is particularly apparent in studies assessing the impacts of a
Common Consolidated Corporate Tax Base. For example, the European Commission, 2011, finds
that this reform proposal would, on average, cause broader tax bases to be mainly attributable to
the depreciation provisions that are applied. Against this background, extending our knowledge
of the impact of these provisions on investment is even more important.

Although there is a large body of theoretical literature on the effects of taxation on investment
(for an overview, see Chirinko, 1993), the empirical results of these studies vary (for a detailed
overview of relevant empirical studies, see Section E.2) and, at least with regard to depreciation
effects and effects of tax incentives in general, such results are mainly based on data from public
companies in the United States. In the present paper, I aim to provide evidence of the impact
of tax depreciation provisions on investment in the European Union with regard to companies
that are not necessarily publicly listed. Applying a pooled cross-section and a panel data ap-
proach, the effect of depreciation regulations on the level of investment is examined both across
countries and over time. In addition, I analyze whether companies react to changes in deprecia-
tion regulations differently depending on their size. In this respect, tax depreciation regulations
are considered country- and year-specifically by way of the present values of depreciation al-
lowances for buildings, machinery and patents. I find a significantly positive association between
the present value of depreciation allowances for machinery and investment activity, both in the
cross-section and over time. This relation is most strongly pronounced for small companies and
holds only for companies that are likely to pay taxes. A similar effect can also be found for the
tax depreciation of patents. However, as will be discussed below, this effect is not necessarily
caused by investment activity. I do not find any clear evidence with regard to an impact of tax
depreciation of buildings on investment. The results are of crucial importance for policy mak-
ers aiming to stimulate investment activity, in particular against the background of the global
economic and financial crisis and the current discussions concerning the implementation of a

Common Consolidated Corporate Tax Base.
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In view of the above discussion, this analysis primarily contributes to existing research in three
ways. First, the data employed originate from nine countries within Europe, whereas previous
studies have largely been based on data from companies in the United States. Second, and
more important, using data of private and public companies of different sizes rather than only
data of stock-oriented companies, it is possible to examine size-specific investment effects of
tax incentives. This is particularly important when looking at the structure of businesses in
the European Union. In 2012, approximately 20.7 million small and medium-sized companies
represented more than 98 percent of all businesses in the European Union, constituted 58 percent
of gross value added and accounted for 67 percent of total employment (Wymenga et al., 2012).
According to the European Commission these companies are a “key driver for economic growth,
innovation, employment and social integration”.® Third, the study places a stronger focus on
the general impact of tax depreciation regulations on the level of investment rather than on the
effects of a particular reform.

The remainder of the paper proceeds as follows: In Section E.2, I provide an overview of
empirical literature dealing with the impacts of tax depreciation on investments. Section E.3
describes the theoretical framework of the analysis by briefly reviewing Neoclassical Theory and,
based on this theory, derives the theoretical impact of both the tax rate and tax depreciation
on investment activity. In Section E.4, the research design is outlined, followed by a description
of the sample selection process and relevant descriptive statistics in Section E.5. Results are

presented and discussed in Section E.6; Section E.7 concludes the paper.

2 Prior literature

There is a large body of both theoretical (for an overview, see Chirinko, 1993) and empirical
(overviews of empirical studies on the impact of tax parameters on business investment can be
found in Hassett & Hubbard, 2002, Hassett & Newmark, 2008 and Hanlon & Heitzman, 2010)
literature on the effects of tax parameters on business investment. Early empirical studies have
analyzed the impact of tax parameters on investment on an aggregated basis.* This research in-
corporates several problems. For example, endogeneity may exist in cases in which a government

reduces tax rates in response to observed declines in aggregate investment. Other problematic

3URL: http://ec.curopa.cu/enterprise/policies/sme/index_en.htm, last access: July 2, 2013.

4In both past and current studies, the impact of tax parameters on investments is analyzed on an aggregated
basis. Examples are Chirinko & Wilson, 2008, who analyze the effect of the cost of capital on the capital-output
ratio, and Klemm & Van Parys, 2012, who use a panel of country data to analyze the impact of the corporate
tax rate, tax holidays and investment allowances on private investments and FDI in developing countries.
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situations could arise because controlling for concurrent non-tax effects on investment proves
to be difficult and because many macroeconomic variables move together over the business cy-
cle (Hassett & Hubbard, 2002). Against this background, it is not surprising that it has been
difficult to show a significant association between investment and tax incentives in such research.
To overcome these problems, researchers widely apply firm-level analyses. However, even though
analyses based on firm-level data solve the stated problems to a great extent, empirical evidence
on the impact of tax parameters (particularly of tax depreciation) on investment still paints a
mixed picture, as shown in the following review of the literature.

Many studies have examined the impact of the cost of capital on investment (early examples
are Cummins & Hassett, 1992 and Cummins et al., 1994; for an overview, see Dwenger, 2010).
However, Dwenger, 2010, points out that there is still no consensus regarding the size of the user
cost elasticity and attempts to solve this conflict. Using panel data of German corporations from
1987 to 2007 taken from the HOPPENSTEDT database, the author applies both a distributed lag
model and an error correction model and concludes that avoiding methodological shortcomings
leads to a user cost elasticity of almost negative one, which is the neoclassical benchmark. Yet,
owing to the nature of the cost of capital specifications, tax depreciation is not directly but
only indirectly taken into account through the user cost of capital. As shown in the following
discussion, several studies directly analyze the impact of tax depreciation on investment and
therefore eliminate problems with regard to measuring the user cost of capital.

Several researchers analyze the impact of the partial expensing of equipment provisions on
investment, the so-called bonus depreciation, in the United States from 2002 to 2004. Desai &
Goolsbee, 2004, apply a tax-adjusted g-model and use (among other things) firm-level data of
companies in the COMPUSTAT research file for the period from 1962 to 2003. They find that
investment is positively associated with the partial expensing provisions but that the effects are
too small to counteract the decrease in aggregate investment.

Cohen & Cummins, 2006, use census monthly data of nominal shipments of capital goods
and quarterly NIPA (National Income and Product Accounts) data. They apply a difference-in-
difference approach to determine whether the change in the growth rate of investment in capital
goods induced by the bonus depreciation is different for assets with a long and a short tax life.
On a theoretical basis, they expect a stronger reaction with regard to assets with a long tax life,
attributable to bonus depreciation. However, their results support theory only to a very limited
extent.

Another approach is taken by House & Shapiro, 2008. They use quarterly US investment
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data from 1959 to 2006 for different types of capital, made available by the Bureau of Eco-
nomic Analysis. They forecast investments for the years 2000 to 2006, based on the time period
without bonus depreciation. In a second step, they calculate forecast errors and apply ordinary
and weighted least squares to determine whether the calculated forecast errors can (partly) be
explained by the bonus depreciation regime. They find that bonus depreciation has a strong
effect on the structure of investments, i.e., qualified investment goods (assets with a recovery
period of 20 years or less) respond more strongly to bonus depreciation. Among these qualified
investment goods the response is strongest for goods with higher tax recovery periods.

Dauchy & Martinez, 2008, analyze whether a change in the cost of capital attributable
to bonus depreciation affects the change in investment-to-capital ratios. Using COMPUSTAT
data, the change in investment-to-capital ratios is calculated at the firm level as the average
investment-to-capital ratio three years before (1998 to 2000) minus three years after the accel-
erated depreciation regime (2002 to 2004). They find a small but significantly positive effect of
bonus depreciation.

Hulse & Livingstone, 2010, use quarterly firm-level data from COMPUSTAT between 1990 and
2006 and regress capital expenditure scaled by total assets on a set of explanatory variables.
Among the explanatory variables, they include different indicator variables that indicate periods
in which bonus depreciation was available. The expected positive coefficient of the indicator
variables can only be shown in some but not in all regression estimates.

Additional studies focus not directly on the impact of the bonus depreciation regime on
investment but on other effects of this reform. Miller et al., 2008, use quarterly and annual data of
shipments in the general aviation aircraft industry from 1987 to 2005 and document a significant
negative relation between bonus depreciation and the annual ratio of piston to (more expensive)
turbine general aviation aircraft shipments. The findings are consistent with their expectations
that the impact of bonus depreciation should be strongest for expensive aircraft. Key, 2008,
examines market prices in the equine industry from 2001 to 2005. The author finds a significant
increase in prices during the period of the bonus depreciation regime (2002 to 2004) for horses
that are eligible for bonus depreciation (yearlings) and does not find such an effect for horses
that are not eligible for accelerated depreciation (broodmares). Similarly, Edgerton, 2011, uses
datasets on sales of used farm machinery, used airplanes and used construction machines as well
as Producer Price Indices to analyze the impact of investment incentives (investment tax credit
and bonus depreciation) on prices of new and used equipment. He expects to find a wedge equal

to the value of the incentives between the two prices since used capital does not qualify for the
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incentives. However, his analysis only confirms the effect with regard to the investment tax credit
and not with regard to bonus depreciation. Taking this a step further, Edgerton, 2012, uses firm-
level data from COMPUSTAT and analyzes the effects of tax policy on investment decisions and
the effect of accounting rules on that relation. According to his findings, investment tax credits
have a stronger impact on investment than has accelerated depreciation because investment tax
credits have, as opposed to tax depreciation, a positive effect on accounting profits.

Another study based on US data is carried out by Park, 2011. Instead of focusing on the bonus
depreciation regime, he analyzes the 1999 shortening of the Alternative Minimum Taxation
recovery period. He uses COMPUSTAT data and tax footnotes of financial statements and applies
a difference-in-difference approach to examine whether firms’ investments increase because of
more favorable depreciation regulations. According to his findings, investment is increased by
firms that fall under the Alternative Minimum Taxation regime around the 1999 reform (and
therefore profit from the shortening of depreciation periods), while this finding does not hold
true for the control group.

Studies on the impact of tax depreciation on investment that are not based on US data are
relatively rare. Overesch, 2009, analyzes the impact of tax parameters on the level of investment
for a panel of subsidiaries of German parent companies included in the MiDI database. Applying
ordinary least squares and considering tax depreciation by the present value of depreciation
allowances, he finds a significantly positive effect of tax depreciation when he controls for group-
specific time-invariant effects. However, the effect vanishes when he includes firm fixed effects in
his analyses and when he uses a dynamic panel data approach. He explains the missing effect
by insufficient variation in the tax depreciation variable.

As is apparent from the preceding literature review, no clear evidence can be drawn with
regard to the impact of tax depreciation on investment. Existing studies are mainly based on
US data and primarily analyze the bonus depreciation regime in the US from 2002 to 2004. In

addition, available studies are largely limited to stock-oriented and/or large companies.
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3 Theoretical framework and derivation of the research hypothesis

3.1 Neoclassical Theory revisited

Fundamental work with regard to Neoclassical Theory? is carried out by Hirshleifer, 1958, Bailey,
1959 and Witte, 1963. The Neoclassical Model of investment behavior was outlined several
times by Jorgenson in the mid-sixties, with the basic model being comprehensively outlined
in Jorgenson, 1967. Jorgenson, 1963, Jorgenson, 1965 and Hall & Jorgenson, 1967, extend the
basic Neoclassical Model and include tax considerations. Unless noted otherwise, the following
theoretical remarks are taken from these four references.®

The central feature of Neoclassical Theory is that it bases the accumulation of capital on
the firm’s objective to maximize the utility of a stream of consumption. This central feature is
supplemented with the “standard neoclassical conditions of production” (Jorgenson, 1965, page
43). Accordingly, output, variable input and capital input are constrained by the technological
possibilities of production, i.e., a production function that relates output to inputs of capital
and labor services (see Equation E.5), and net investment (the rate of change of capital stock)
equals gross investment less replacement (see Equation E.4) (Jorgenson, 1965). In addition,
transforming the outcome of production into a stream of consumption is possible and prices
for output, labor services, investment and consumption goods are fixed. Fixed prices over time
imply that utility depends only on the choice of the production plan and not on the allocation
of consumption over time (Jorgenson, 1967).

Utility maximization can be derived by choosing the production plan that maximizes either
the net worth of the productive company (i.e., the present value of the firm) or the integral of
discounted profits (or, simply, profit at each point of time) (Jorgenson, 1965, Jorgenson, 1967).
Both methods lead to the same basic conclusions. The following description of the model is
based on the maximization of the present value of the firm. The present value is defined as the

integral of discounted net receipts after taxes, where the flow of net receipts at time t is defined

®Neoclassical models were extended to so-called g-models. The g-theory (Tobin, 1969) states that companies
invest as long as the ratio of the firm’s market value to the replacement cost of capital (average q) is larger than
one. The g-theory can be expanded to include taxation and is therefore applicable to linking investment behavior
and stimulations in tax policy (Hall & Jorgenson, 1967; Summers, 1981). However, as q can only be derived for
listed companies, g-models are not further pursued in the remainder of the paper.

5Tn the first part of Jorgenson, 1967, he presents a Neoclassical Model of investment behavior with the underlying
assumption of no lag in the completion of investment projects. In reality, a certain amount of time is necessary
to complete new investment projects, and therefore, the actual and the desired level of capital stock may be
different. Against this background, Jorgenson, 1963 and Jorgenson, 1967, extend the basic model and develop
a so-called “distributed lag function” to account for such an instance. However, because the conclusions with
regard to the impact of tax regulations on investment are the same in both models, I maintain the assumption
of no lag in the completion of investment projects for the remainder of this section.
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as follows:

R(t) = p()Q(t) — L) L(t) — q(t) (1) (E.1)

Net receipts R at time t are determined as output Q(¢) multiplied by the selling price p(t) less
labor costs I(t)L(t) and costs for investment in durable goods ¢(t)I(t). Net receipts are reduced
by taxes at the company level T'(¢), which are defined as the tax rate 7(¢) multiplied by taxable

income:

T(t)=7(t) |p(t)Q(t) — I(t)L(t) — q (v(t)é +w(t)r — x(t)Z) K} (E.2)

Taxable income is determined as output p(¢)Q(t) minus variable input [(¢)L(¢) minus other
deductions for tax purposes. The first deduction is tax depreciation, which is defined as the book
value of capital K¢ multiplied by the rate of economic depreciation § and the proportion v(t)
of economic depreciation that is deductible for tax purposes. The second deduction is interest
expense, defined as the book value of capital K¢ multiplied by the rate of interest for equity and
debt r and the proportion of interest deductible for tax purposes w(t) (in a tax system without
the possibility of notional interest deduction and without thin capitalization rules, w(t) would
equal the debt-to-equity ratio). The last term in Equation E.2 represents capital gains and losses
that are relevant for tax purposes (the interpretation of g as the rate of both capital losses and
capital gains can be found in Jorgenson & Siebert, 1968a and Jorgenson & Siebert, 1968b).
These are determined as the book value of capital K¢ multiplied by the rate of changes of prices
for investment goods g and the proportion z(t) of the capital gains and losses that is relevant
for tax purposes (in a tax system in which realized capital gains and losses are fully relevant

for tax purposes, z(t) would, in general, equal the proportion of capital sold in the respective

period). If prices decrease, g is negative, and capital losses occur. By contrast, if prices increase,

g is positive, and companies holding the relevant investment goods receive capital gains.
Taken this as a basis, the present value of the firm (i. e., the integral of discounted net receipts

after taxes) is defined by Equation E.3:
W= / (="t [R() — T(#)] dt (E.3)
0

W is the present value of the firm, and r is the constant time rate of discount before taxation. 7;

is the tax rate of interest-bearing investments in the capital market,” and the way of discounting

“In his earlier work, Jorgenson does not explicitly include the taxation of interest-bearing investments in the
capital market (1 — 77). Instead, he refers to r as the “rate of time discount” (Jorgenson, 1967, page 141) or the
“cost of capital” (Hall & Jorgenson, 1967, page 392), i.e., he does not eliminate the possibility that r is in fact
an after tax rate in his model. In Hall & Jorgenson, 1971, however, he explicitly uses the after-tax interest rate
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implies that time is defined as a continuous parameter.®

Maximization of the firm’s net present value is subject to two constraints, derived from the
“standard neoclassical conditions of production” (see above). The first constraint relates to net
investment (or the time rate of change of the flow of capital services), which is determined as
total investment less replacement, with replacements being a constant proportion ¢ of capital

stock.? Net investment K (t) is therefore formalized as follows:
K(t) =I(t) — 6K(t) (E.4)

The second constraint is given by a production function with output ) being a function
of variable input L and capital input K. The production function is rearranged as shown in
Equation E.5 and is assumed to be strictly convex and twice differentiable, with marginal rates
of substitution between inputs and marginal productivities of both inputs greater than zero.
It becomes apparent from Equation E.5 that only a single output, one variable input and one
capital input are considered. However, the model can easily be extended, and the restriction is

not essential for the theory (Jorgenson, 1965).
Q=F(K.L) & F(QLK)=0 (E.5)

Jorgenson, 1967, solves the optimization problem under two constraints using the Euler-

Lagrange conditions.'’ Equation E.6 shows the Lagrange equation subject to optimization:

,,2”:/0 f(t)dt (E.6)
where:

F(t) = e OTINR(E) = T(0)] 4+ Mo F(Q, L, K) + M(t) (K (1) = I(0) +0K(1)  (B.T)

as a discount rate but does not differentiate between the corporate tax rate and the tax rate on interest-bearing
investments in the capital market.

8The basic results of the model hold for both discrete and continuous time (see Jorgenson, 1965).

9Replacement investments generated by a given flow of expansion investments are deemed to be exponentially
distributed over time and represent an infinite stream of investments. According to renewal theory, these invest-
ments approach a constant proportion of capital stock, regardless of how replacements for a single investment are
distributed, how capital stock is developing and the age distribution of capital stock (Jorgenson, 1963, Jorgenson,
1965 and Jorgenson, 1967).

0The Euler-Lagrange equations or Euler necessary conditions are primarily used in optimization problems in the
field of mechanics. However, because the Euler-Lagrange equations maximize integrals in the general form of
W = fttf L(q, ¢,t)dt, they can also be used to maximize the above-noted present value of the firm. A complete
derivation of the Euler necessary conditions can be found in Landau & Lifshitz, 1976, page 2 to 4, for example.
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The Euler necessary conditions for a maximum of the present value of the firm as well as the
applicable constraints can be derived from Equation E.6. Combining these conditions leads to
the complete Neoclassical Model of investment. It is formalized in the following paragraph!! and

consists of the marginal productivity conditions for labor and capital services:

0Q _ 1 9 _ ¢
3L =5 and oK ~ p (E.8)
_ 1—70v 1—7w —Tr _ 1—7x g
where chl_T}é—l—[l_T}r—F[l_T}r [1_7}(1] (E.9)

and the production function and the assumption about replacement investments as side con-
ditions:

F(Q,L,K)=0 and K(t) =1I(t) — 6K(t) (E.10)

The marginal productivity condition for labor services implies that a firm hires employees
until the revenue of the additional output attributable to the new employee/the additional unit
of work %p equals the wage expense [. Similarly, the marginal productivity condition for capital
services implies that a firm acquires capital until the corresponding revenue g—gp equals the cost
of capital c.

To derive the desired stock of capital, Jorgenson chooses (in all four references) a Cobb-Douglas

production function of the following form:
Q= AK°LP (E.11)

where @ is output, K is capital input and L is labor input. A is the total factor productivity,
« is the elasticity of the output with respect to capital stock, and § is the elasticity of the output
with respect to labor services. Jorgenson, 1965, explicitly assumes diminishing returns to scale
and therefore that a4+ < 1. Deriving the marginal productivity condition for the Cobb-Douglas
production function and combining it with the marginal productivity condition noted above, he

obtains the following relation:

1A detailed derivation of the Neoclassical Model as well as the Euler necessary conditions can be found in the
Appendix in Section E.8.1.
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When output is taken as determined by the production function and the marginal productivity
condition for current input (given the actual level of capital stock), the desired level of capital

K* can be defined from Equation E.12 as follows:

K* = ol (E.13)

3.2 Derivation of the impact of taxation on investment

Equation E.13 shows that the optimal level of capital (and hence investments) is negatively
related to the cost of capital. As noted above, the derivation of the Neoclassical Model of
investment behavior is taken from Jorgenson, 1963, Jorgenson, 1965, Jorgenson, 1967 and Hall
& Jorgenson, 1967. Using this model as a basis, I differentiate the resultant cost of capital ¢ with
respect to depreciation allowances for tax purposes (Equation E.15) and the corporate tax rate
(Equation E.16) to derive the theoretical impact of taxation on investment. As in Jorgenson,
1963 and Jorgenson & Siebert, 1968b, I assume that all capital gains and losses are transitory.'?

The resultant cost of capital and the respective derivations are as follows:'?

gﬁ —d :1__77} 0 (E.15)
T P TE RN R

Several conclusions can be drawn from Equations E.14 to E.16. First, the second and the
third term on the right-hand side of Equation E.14 show that, as expected, the cost of capital
is higher for higher interest rates r as long as 1 — 7w — 77 > 0. The more interest expenses are
deductible for tax purposes (i.e., the higher w is), the lower is the cost of capital. Similarly, the
higher the tax rate 77 on interest-bearing investments in the capital market is, the lower is the
cost of capital.

Equation E.15 shows that the impact of tax depreciation allowances on the cost of capital is
negative and increasing in the tax rate, i.e., the higher the proportion of economic depreciation

deductible for tax purposes is, the lower is the cost of capital. That is, the impact of tax

121.6., q |1—712

e |7=| = 0. Even if capital gains and losses were not fully transitory, 4 and the whole term would be

q
very small. The assumption should therefore not distort the theoretical results to any significant extent.

13This is done similarly to the procedure in Jorgenson, 1965. However, instead of differentiating cost of capital,
Jorgenson directly differentiates the desired level of capital K™.
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depreciation regulations on investment depends on the relation of tax depreciation to economic
depreciation. In most European countries, tax depreciation is regulated in a way that after a
specific number of years (the expected useful life of an asset), cumulated tax depreciation equals
the purchase price. Hence, tax depreciation equals economic depreciation if timing effects are
not taken into account or if the capital market interest rate is zero. When considering timing
effects, the proportion of economic depreciation that is deductible for tax purposes is larger if
tax depreciation is deductible in early years, i.e., the higher the present value of depreciation
allowances is. Directly comparing the present values of depreciation allowances across countries
is only a valid approach if economic depreciation is constant across countries and over time and
differs only between asset types. This assumption seems valid for the purposes of this study given
the conditions of a highly homogeneous European internal market. In addition, this assumption
is also applied by other researchers (see, for example, Devereux et al., 2009).

The impact of the tax rate on the cost of capital is somewhat more complicated and becomes
apparent from Equation E.16. The impact is zero, if tax depreciation equals economic deprecia-
tion (v = 1) and if either (notional) interest expenses for both equity and debt are deductible
for tax purposes (w = 1) and there are no taxes on interest-bearing investments in the capital
market (77 = 0) or if no interest expenses are deductible for tax purposes (w = 0) and taxes on
interest-bearing investments in the capital market equal 100 percent (77 = 1). However, none of
the analyzed countries’ tax systems fulfills all of these criteria.

The impact of the tax rate on the cost of capital is positive if 1—v > 0, i. e., if tax depreciation is
not larger than economic depreciation, and if 77 is sufficiently small. The second term of Equation
E.16 is always larger than zero because w is generally between zero and one. Accordingly, the
cost of capital can only depend negatively on the corporate tax rate if 1 — v < 0, i.e., if tax
depreciation exceeds economic depreciation, or if 77 is considerably large, i.e., if the tax rate
on interest-bearing investments in the capital market is high. In addition, §(1 — v)/(1 — 7)2
and/or —r717/(1 — 7)2 must be larger in amount than the second term of the right-hand side of
Equation E.16. This situation is generally known as a “tax paradox” and is analyzed in detail,
for example, in Schneider, 1992 and Schneider, 2002.

To determine the impact of the tax rate on investment with regard to the countries considered
in the following empirical analyses, Equation E.16 has to be analyzed with the respective tax
regulations applied in the European Union. In general, the total of the two terms on the right-

hand side of Equation E.16 can assumed to be close to zero. When applying the average tax rate

M A similar conclusion is derived in Hall & Jorgenson, 1971, page 17.
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for interest-bearing investments in the capital market (7; = 0.3) and the average leverage of the
companies included in the analysis (w = 0.6, assuming that interest expenses on debt are fully
deductible for tax purposes), it becomes apparent that the impact of the tax rate on investment
is almost exclusively determined by §(1—wv)/(1—7)2, i.e., the relation of economic to tax depre-
ciation. When comparing economic depreciation'® to tax depreciation for the sample companies,
it is not possible to derive an unambiguous hypothesis, because economic depreciation is neither
exclusively higher nor exclusively lower than tax depreciation. Rather, economic depreciation
lies somewhere in between the lowest and the highest present value of tax depreciation for all
types of assets. Hence, the impact of the statutory tax rate on investment remains an empirical
question for the companies considered in the analysis and cannot be unambiguously solved by
theory.

Against this background, I derive the following research hypothesis, stated in the alternative:

H1: The higher the present value of depreciation allowances for a specific asset type is, the

higher are investments in the respective asset.

4 Research design

4.1 Estimation approach

To analyze whether more generous tax depreciation regulations are associated with higher invest-
ment in tangible and intangible fixed assets across countries, I estimate the following equation

using ordinary least squares:

investment rate; + = o + B1 - tax ratec + + B2 - pvdag'y + B3 ~pfudalc”t + B4 -pvda’; '

+ Bs - Wise, t + yeart + industry; + yeary - industry; + €; (E.17)

The dependent variable, investment rate; ¢, is defined in three different ways, as described in
detail in Section E.4.2. T'ax rate., ; and the three pvda, ¢ variables are the explanatory variables
of interest. T'az rate,, + is the country- and year-specific corporate tax rate (including local profit
taxes where applicable). As derived in Section E.3.2, the impact of the tax rate on investment
is ambiguous. Pvdag’, (pvdalg’ £ pvdag ;) is the present value of tax depreciation allowances for

machinery (buildings, patents), derived from the applicable regulations on tax depreciation in

5 Economic depreciation is assumed to be constant across countries and over time and is determined in accordance
with Devereux et al., 2009.
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country c in year t. For a detailed description of the derivation of pvdac, ¢+ see Section E.4.3.
The impact of the present value of tax depreciation allowances on investment is expected to be
positive, as stated in H1.

I include present values of depreciation allowances for three different asset types rather than
one single value to account for the instance that tax depreciation regulations do not necessarily
change in the same way with regard to different asset types. In fact, it is possible that the
depreciation period for one asset type is reduced and that the depreciation period for another
asset type is extended at the same time. In addition, the impact of tax depreciation on investment
may differ with regard to the type of asset (i.e., f2 # 3 # (4). First, it may be easier for firms to
adjust their investment in machinery than in buildings since the planning horizon for buildings
may generally be longer because of more complex decision scenarios and because buildings may
be more expensive on average. Second, existing research has shown that investment in buildings
and equipment is very different and that investment in commercial buildings “seems to follow
a pattern linked to the availability of construction funds, rather than any rational estimate of
future demand or excess capacity” (Clark, 1979; see page 318 in Clark, 1993, for details on
this finding). Third, the present value of tax depreciation only applies to buildings and not to
the related land. Since land is not depreciable for tax purposes but necessary for investments
in buildings, the present value of tax depreciation for buildings is effectively lower than the
amount directly derived from tax law. Against this background, it is expected that the impact
of depreciation allowances on investment is more pronounced for machinery than for buildings.

Wi/e, ¢ is a vector of firm- and country-specific control variables. To be able to analyze whether
differences in tax depreciation regulations over time and across countries are associated with
different investment behavior, no country- or firm-indicator variables are included in Equation
E.17. With this approach, it is not possible to control for time-fixed, country-specific or firm-
specific effects. It is therefore essential to include sufficient control variables to mitigate the
problem of correlated omitted variables. Year; - industry; is an industry-year fixed effect, year;
and industry; are the respective indicator variables, and ¢; ; is the company-specific error term.

To estimate the effects of tax depreciation on investment over time rather than across countries
and to mitigate the problem of correlated omitted variables, Equation E.17 is estimated again
with country and firm fixed effects, respectively. The inclusion of country- or firm-indicator
variables has the advantage that unobservable, time-invariant effects on the country and/or firm
level are controlled for, i.e., the problem of omitted variables is avoided to a great extent. I

use a fixed effects instead of a random effects model, since the assumptions of the fixed effects
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model allow, in contrast to the random effects model, for the unobserved effects to be correlated
with some of the explanatory variables. Because it is assumed that company- and country-
specific fixed effects are correlated with some of the explanatory variables (it is, for example,
reasonable to assume that the risk behavior of a manager/a company is correlated with the
company’s cash flow and leverage or that the infrastructure of a country is correlated with
GDP per capita), random effects models are not further considered as their results would, under
these circumstances, be inconsistent (Wooldridge, 2009). This procedure is also supported by
the Hausman test, which rejects the null hypothesis that both the random and the fixed effects
models are consistent and therefore implies that only a fixed effects model is appropriate here. In
addition, it has to be kept in mind that the random effects model indeed mitigates the problem
of correlated omitted variables but that it does not completely eliminate the variation between
firms. Hence, it is not possible with this model to fully isolate the impact of tax depreciation on
investment over time.

Including country fixed effects in the regression equation implies that time-invariant variables
at the country level (in this case EU 10 and eurozone) are excluded from the regression because
of collinearity. In the case of firm fixed effects, the variable average tangibility and industry
indicator variables are also omitted for reasons of collinearity. With the exception of these
variables, the explanatory variables of the cross-section and those of the panel-data model are
the same. The dependent variable(s), all firm- and country-specific control variables and two
extensions of the basic model are briefly described in the following sections. Definitions of all

variables as well as their units of measurement can be found in Table E.11 in the Appendix.

4.2 Dependent variable(s)

Two issues have to be taken into account when determining the dependent variable of this study.
First, the applied definition should ensure that a gross investment rate is measured (i. e., gross
of depreciation). By disregarding replacement investments, the effect of tax depreciation may be
underestimated because generous tax depreciation regulations lead per se to a decrease in fixed
assets. This is, however, only the case if financial accounting corresponds to tax accounting.
Second, it may not be desirable to include intangible fixed assets in the investment rate,'6
since the resultant definition may suffer from inaccuracies when patents are not purchased

from third parties but are internally developed. First, capitalization of these assets may be

16The applied database includes only data on intangible and tangible fixed assets; no information on sub-items
(such as patents, goodwill, buildings and machinery) is available.
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prohibited, leading to an underestimation of actual investments. Second, if capitalization of
internally developed intangibles is not prohibited, it is to some extent up to the companies when
to complete the development process and thus when to capitalize the developed patents. Hence,
an increase in intangible fixed assets may not show the point of time of the actual investment but
only the point of time of the patent’s recognition on the balance sheet. In addition, investment
in intangible fixed assets includes changes in not only patents but also, for example, goodwill,
for which it is not possible to measure the present value of depreciation allowances because of
data limitations.

Against this background, the desirable measure of investment is a gross investment rate,
referring (only) to investments in tangible fixed assets. However, since only one aggregated
amount of depreciation is available in the used set of company data rather than disaggregated
amounts for different asset types, it is not possible to exactly determine the gross investment
in tangible fixed assets. For reasons of robustness, I therefore apply three different dependent
variables, as described in detail in the following section, each having particular advantages and
shortcomings.

The first dependent variable (investment rate 1) measures the change in tangible and intan-
gible fixed assets plus depreciation of firm i from year t-1 to year t and is scaled by the total
of tangibles and intangibles in year t-1. The derivation of this gross investment rate is formally

described by Equation E.18.

Atangibles; ¢ + Aintangibles; ¢ + depreciation;,

(E.18)

tnvestment rate 1, = - - ;
’ tangibles; ;1 + intangibles; —1

The second dependent variable (investment rate 2) is defined as the change in tangible fixed
assets in year t, scaled by tangible fixed assets in year t-1. This definition has the advantage
that it is restricted to investment in tangible fixed assets, where one would generally expect an
impact of tax depreciation regulations. However, investment rate 2 is a net investment rate. It

is derived according to Equation E.19.

Atangibles;, ¢

investment rate 2; ; = (E.19)

tangibles; 11

Investment rate 3 is determined as the change in tangible fixed assets plus the depreciation
of tangibles in year t, scaled by tangible fixed assets in year t-1. Depreciation of tangible fixed

assets is estimated by the ratio of tangibles to the total of tangibles and intangibles in year t-1
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multiplied by the total amount of depreciation in year t. Investment rate 3 is therefore a gross
investment rate in tangible fixed assets, but depreciation has to be estimated and is not available

directly from the database. The third rate of investment is defined according to Equation E.20.

tangibles; 1
tangibles; ¢_1-+intangibles; _1

tangibles; 11

Atangibles; ¢ + - depreciation;,

investment rate 3; + = (E.20)

Firm-level data are generally provided in euro in the database that is used. Because companies
are included in the sample that are residents of countries that do not belong to the Eurozone,
it may be that the above-defined investment rates suggest positive (or negative) investments,
even though these effects are solely attributable to an upward revaluation (or devaluation) of
the respective local currency. To mitigate these effects, all euro values are converted into local
currency for companies resident in a non-euro country before calculating the investment rates.
The same procedure is applied for explanatory variables that may be subject to exchange rate

effects. Company-specific yearly exchange rates are available in the database that is used.

4.3 Key explanatory variables

The explanatory variables of primary interest are the tax rate and the present values of depreci-
ation allowances.'” Whereas the tax rate is determined as the statutory corporate tax rate plus
local trade taxes if applicable, the present values of depreciation allowances are calculated by
assuming acquisition costs of 100 for each type of asset in each year and discounting the resultant
depreciation allowances by an appropriate interest rate. This procedure is carried out separately
for buildings, machinery and patents. The resultant values are the present values of depreciation
allowances for an investment in a specific asset type, country and year in percentage points. To
exemplify this procedure, the calculation of pvda patents is shown in Equation E.21, where ¢
indicates the country, ¢ indicates the year, 7 is the risk-free capital market interest after taxes

T
and 3 depreciation?™™* = 100. By construction, the present values of depreciation allowances

i=1
for each asset type are equal for companies in the same country in a specific year.

T
puda patents; = Z depreciation?™ ™ . (1 +4)~" (E.21)
t=1

Figure E.1 shows the present values of depreciation allowances for patents, which range from

69 to 87 percent. The lowest present value of depreciation allowances can be found in Bulgaria,

17"Tax rates are obtained from the IBFD European Tax Handbooks for 1998 to 2007 and depreciation regulations
are derived from Devereux et al., 2009.
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where patents are depreciated on a straight-line basis over 6.67 years. By contrast, patents
are depreciated on a straight-line basis over five years in Germany, France and Poland (and in

Slovakia after 1999), resulting in the highest present value of depreciation allowances for patents.

Figure E.1: Present values of depreciation allowances for patents by country and year
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Figure E.1 shows the present values of depreciation allowances for patents between 1998 and 2007 in nine
different countries. Present values of depreciation allowances are calculated assuming acquisition costs of 100
and a discount rate of five percent. Full expensing at the time of acquisition would therefore lead to a present
value of depreciation allowances of 100. Data on depreciation regulations in the European Union are derived
from Devereux et al., 2009. Source: Own diagram.

With regard to buildings (Figure E.2), the most restrictive depreciation regime is applied in
Romania in 2004, where straight-line depreciation over 50 years leads to a present value of de-
preciation allowances of approximately 30 percent. The least restrictive depreciation regulations
are applied in Slovakia after 2003. A special depreciation regime over 20 years leads to a present
value of depreciation allowances of greater than 70 percent.

The present values of depreciation allowances for machinery are illustrated in Figure E.3. The
most extreme values can be found for Poland. From 2003 to 2006, depreciation was 30 percent
in the first year and 10 percent in the seven subsequent years, leading to a present value of
approximately 90 percent. In 2007, straight-line depreciation over ten years led to a present
value of depreciation allowances of less than 78 percent. It is apparent that there is sufficient
variation in the present values of depreciation allowances both across countries and over time.

Choosing the “right” discount rate is of crucial importance because the discount rate explains

why depreciation schedules actually affect investment decisions (Summers, 1987). According
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Present value of depreciation allowances

Present value of depreciation allowances

Figure E.2: Present values of depreciation allowances for buildings by country and year
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Figure E.3: Present values of depreciation allowances for machinery by country and year
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Figure E.2 (E.3) shows the present values of depreciation allowances for buildings (machinery) between 1998 and
2007 in nine different countries. Present values of depreciation allowances are calculated assuming acquisition
costs of 100 and a discount rate of five percent. Full expensing at the time of acquisition would therefore lead to
a present value of depreciation allowances of 100. Data on depreciation regulations in the European Union are
derived from Devereux et al., 2009. Source: Own diagram.

to Summers, 1987, depreciation tax shields are nearly riskless after-tax cash flows and should

(in theory) be discounted at an after-tax interest rate on risk-free assets. However, he also shows

empirically that companies use discount rates for depreciation allowances that are much higher

than the theoretically appropriate rate. With regard to the countries in the sample, the average
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after-tax interest rate for ten-year government bonds (which should be relatively risk free) is 3.86
percent. Against this background, I apply a discount rate of five percent in the main analysis. In
addition, cross-checks are carried out where I apply the country-specific after-tax interest rate

on ten-year government bonds, which does not significantly change the results.

4.4 Firm-specific control variables

One crucial factor affecting investment is cash flow. It is expected that firms invest more if
they have high positive cash flows, because they are in the financial position to invest (see
also Chirinko et al., 1999). Therefore, cash flow and the previous year’s cash flow are included
as control variables. To eliminate size effects, cash flow (the previous year’s cash flow) is scaled
by prior-year (year t-2) total assets. In addition, investment should be lower for firms facing
financial constraints (for example, in the form of high debt interest rates). Therefore, the firm-
specific leverage in the prior year is included as another control variable (for the exact definition,
see Table E.11 in the Appendix).

Furthermore, it is expected that firms invest more in their first years of incorporation. I include
an indicator variable year of incorporation, which equals one if a firm is in the first three years
after its foundation. Similarly, investment should be higher for firms that generated a profit
in the prior year, which is captured by an indicator variable that equals one if a firm had an
operating profit larger than 50,000 euro in the preceding year.'®

Another determinant of investment in fixed assets is tangibility (tangibility is defined as
tangible plus intangible fixed assets divided by total assets). To overcome endogeneity concerns,
I include a variable that measures average tangibility per company over all years available rather
than current or lagged tangibility.'® In principle, one would expect that companies with high
tangibility (i.e., a relatively high amount of fixed assets) invest more than companies with low
tangibility. In addition, I include the logarithm of total assets in year t-1 to control for company

size.

4.5 Country-specific control variables

To control for specific country characteristics, which may influence investment (for example,

political stability, welfare, the available infrastructure, labor costs and unemployment), different

181 do not include return on assets in the analysis as a relative measure for profitability as it is highly correlated
with scaled cash flow.

19 Average tangibility is calculated before selecting the sample companies, as described in Section E.5. Hence, even
if only one or two firm-year observations are included in the regression analyses, average tangibility is calculated
based on all firm-year observations available.
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country-level control variables are taken into account. Specifically, I include GDP per capita,
GDP growth, inflation, treasury and unemployment rate, market size, hourly wages and the
country risk. In addition, two indicator variables are included to indicate whether a country is a
member of the EU 10 states (i. e., the variable equals one for Germany, France and the United
Kingdom) and if a country is located in the Eurozone (i. e., the variable equals one for Germany,
France and Finland).

GDP per capita and GDP growth are expected to have a positive impact on the level of
investment because companies should invest more in economic upturns. In addition, GDP per
capita can be considered an indicator for economic welfare, which may also positively influence
investment.

The effect of inflation on investment is ambiguous. On the one hand, inflation favors real
investments compared with interest-bearing investments in capital markets, i.e., one would
expect a positive association between inflation and investment. On the other hand, it is often
emphasized that inflation and the debt interest rate move closely in line with each other (see,
for example, Alvarez et al., 2001). In this case, inflation would serve as a proxy for the debt
interest rate and would be expected to be negatively associated with investment.

The treasury rate should have a negative impact on investment because high interest rates (as
already shown above) lead to a high cost of capital. The association between the unemployment
rate and investment is also expected to be negative since demand, production and investment
capacity are higher when more people are employed. Market size is measured as the number of
inhabitants and its impact on investment is ambiguous. On the one hand, a positive association
between market size and investment is possible if a high number of inhabitants leads to high
demand and, therefore, high investment. On the other hand, market size and investment would
be negatively associated if companies in small, emerging economies grow faster (i. e., invest more)
than companies in large, industrialized countries. Hourly wages should be negatively associated
with investment because high hourly wages make investments more expensive. By contrast,
production may be shifted from labor-intensive to capital-intensive projects if wages are high,
leading to a positive association between wages and investment. However, the second effect
is expected to be of secondary order. The country risk, taken from the OECD database, lies
between zero (low-risk country) and seven (high-risk country) and is expected to be negatively
associated with investment.

In general, countries within the EU 10 and countries within the Eurozone are thought of as

countries with relatively strong business activity that are economically and politically stable. I
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therefore expect a positive coeflicient for these variables.

4.6 Extensions of the basic model

Tax depreciation is only expected to have a positive impact on a company’s tax burden if
the company is profitable and does not have a tax loss carry-forward that reduces the tax
burden to zero. In the case of tax loss carry-forwards, improved tax depreciation only leads to
an increase of the loss carry-forwards rather than to an immediate decrease of tax payments.
It can therefore be anticipated that the (positive) impact of tax depreciation regulations on
investment is most strongly pronounced for companies that in fact have to pay taxes and that
do not have a tax loss carry-forward. To test this expectation, I divide the sample into two
groups of companies (those that have and those that do not have a tax loss carry-forward) and
estimate separate regressions. Another possibility would be to interact the variables regarding
tax depreciation with an indicator variable that shows whether a company is in the possession of
a loss carry-forward. However, this procedure would restrict all remaining regression coefficients
to be the same for the two groups. Because I expect the companies in the two groups to differ
systematically with regard to the impact of the explanatory variables on investment, I estimate
two different regression equations.

As the database applied contains financial rather than tax accounting data, it does not include
data on tax loss carry-forwards. It is also not possible to use financial loss carry-forwards as
a proxy for tax loss carry-forwards because the only available item in the applied database is
other shareholders’ funds, which includes (among others) capital and other reserves in addition
to financial loss carry-forwards. I therefore estimate the existence of tax loss carry-forwards by
applying three different criteria: (i) profit/loss for period;—; < 0 (or, in countries that allow for
the carry-back of tax losses, smaller than the maximum amount of loss carry-back), (ii) other
shareholders’ funds < 0 and (iii) the company has an estimated tax loss carry-forward according
to the micro-simulation model ASSERT.?Y A company is considered to have a tax loss carry-
forward if in more than 50 percent of the years with available data, at least one of the three
criteria is met.

Size-specific investment effects are estimated by interacting the variable controlling for com-
pany size (logarithm of total assets in year t-1) with the different present values of depreciation

allowances. For reasons of robustness, I also include (instead of the logarithm of total assets)

20ASSERT is based on the same database as the existing study. A description of the model and how tax loss
carry-forwards are determined can be found in Oestreicher et al., 2013.
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four indicator variables for company size (based on average total assets) and interaction terms
between the size indicators and pvda,, ; in Equation E.17. With regard to size effects, two pos-
sible scenarios are conceivable. On the one hand, one might assume that large corporations
respond to changes in tax depreciation more strongly than small and medium-sized corpora-
tions because they are financially more flexible and taxes may play a more important role in
the decision-making process of these companies. On the other hand, large, multinational com-
panies have a wide range of additional tax planning opportunities (e.g., tax rate differentials,
financing strategies and transfer pricing) and are therefore not restricted to use tax depreciation
for tax planning purposes. In addition, savings from improved depreciation regulations may not
be very large relative to large companies’ gains and losses, and therefore, these companies may
not consider them important enough to cause a change to their investment plans. By contrast,
savings from enhanced tax depreciation may be crucial for small companies. The expectations
with regard to size effects are therefore ambiguous.

As shown in Section E.3.2, the tax rate is expected to have both a direct effect and an
indirect effect on investment activity. The indirect effect of the tax rate on investment becomes
apparent from Equation E.15. The higher the tax rate is, the stronger the positive impact of
the present value of depreciation allowances is on investment. To determine the tax incentives
from depreciation allowances, the present values of depreciation allowances should therefore be
weighted by the applicable tax rate, and higher tax rates should increase the tax incentives
from depreciation allowances. To account for this issue, interaction terms between the tax rate
and the present values of depreciation allowances should be included in the analysis. However,
because of a high correlation between the interaction terms and pvda as well as between the

different interaction terms (> 0.9), including such interaction terms is not feasible.

5 Sample selection and descriptive statistics

The study is based primarily on company micro-data taken from the AMADEUS database.
AMADEUS is a comprehensive pan-European database containing financial information on ap-
proximately nine million public and private companies in 38 European countries and is made
available by the private database provider Bureau van Dijk. It contains standardized (consoli-
dated and unconsolidated) annual accounts, financial ratios, and industry and ownership infor-

mation for the companies included.?! Bureau van Dijk includes all companies for which plausible

210wing to the nature of the available data (i.e., financial statement information), it is only possible to analyze
the impact of tax depreciation on investment on an aggregate level rather than single investment decisions. This
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and up-to-date information is available. Thus, the completeness of the information covered in
the database depends on its availability in each case. Statutory tax rates are obtained from
the IBFD European Tax Handbooks for 1998 to 2007, and data on depreciation regulations
in the European Union are derived from Devereux et al., 2009. Supplementary data on GDP
per capita, GDP growth and inflation are taken from the WORLD BANK’s web page. Data on
treasury and unemployment rates, hourly wages and market size are derived from EUROSTAT;
the country credit risk is made available by the OECD.

By construction, the second estimation approach applied analyzes the impact of changes in
depreciation regulations (as well as in tax rates and other factors) over time. For comparability
purposes, I include in both analyses only data on those countries where tax depreciation regu-
lations were subject to changes in the sample period. Because tax regimes as well as tax rates
differ for partnerships and corporations and the tax rate for partnerships is often dependent on
the personal situation of the partners (which is not included in AMADEUS), I base the analyses
only on incorporated companies.

Because the information available for the companies covered by AMADEUS is not complete
in all cases, additional limitations are necessary when applying the data. Hence, the analyses
include only those firm-years for which complete (unconsolidated) datasets are available. To be
included in the analyses, information on all variables in Table E.2 must be available. Attributable
to the fact that data on tax depreciation regulations is only available from 1998, the dataset
covers the period from 1998 to 2007. The described approach results in a sample of 2,883,155
firm-year observations.

As the second column of Table E.1 shows, the sample is largely dominated by French and
Romanian companies. To mitigate possible distortions of the results that may follow from an
unequal number of observations for each country, I randomly choose 16,000 observations per
country that are included in the pooled cross-section analysis.?? Since the number of observa-
tions is smaller than 16,000 in the original sample for Germany, Poland and Slovakia, the final
sample consists of 131,558 firm-year observations. With regard to the panel data analysis, it is
important that the sample consists of a sufficient number of observations over time for each firm.
I therefore generally do not apply random sampling for the panel data analysis but select those
(approximately 2,000) companies from each country for which the most observations over time

are available. In the case of France, ten-year datasets are available for more than 500,000 cor-

should be kept in mind when interpreting the results because compensation effects may arise.
22Random sampling is done in STATA. In a first step, a random number is drawn for every observation. In a second
step, the 16,000 observations of each country with the smallest random numbers are selected.
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Table E.1: Sample overview

Original sample Random sample

Country N(Obs) Size 1 Size2 Size3 Size4 N(Obs) N(Firms)
Panel A: Pooled cross-section analysis

Bulgaria 43,158 10,101 5,191 560 148 16,000 8,780
Czech Republic 53,736 5,212 8,252 1,963 573 16,000 11,516
Germany 14,961 1,471 5,768 2,889 4,833 14,961 7,042
Finland 96,597 8,775 6,468 501 256 16,000 11,688
France 2,212,995 8,716 6,740 436 108 16,000 15,678
Great Britain 80,170 6,367 7,531 1,516 586 16,000 11,716
Poland 12,255 665 6,843 3,66 1,181 12,255 4,932
Romania 360,941 14,060 1,868 65 7 16,000 14,974
Slovakia 8,342 432 5,707 1,670 533 8,342 3,528
Total 2,883,155 55,799 54,368 13,166 8,225 131,558 89,854
Panel B: Panel data analysis

Bulgaria 43,158 10,964 6,929 695 192 18,780 2,807
Czech Republic 53,736 2,809 12,584 4,765 1,502 21,660 4,031
Germany 14,961 1,471 5,768 2,889 4,833 14,961 7,042
Finland 96,597 9,379 10,555 607 323 20,864 2,394
France 2,212,995 7,813 11,063 905 219 20,000 2,000
Great Britain 80,170 4,324 11,490 1,952 950 18,716 2,312
Poland 12,255 665 6,843 3,566 1,181 12,255 4,932
Romania 360,941 18,440 1,540 19 1 20,000 2,854
Slovakia 8,342 432 5,707 1,670 533 8,342 3,528
Total 2,883,155 ‘ 56,297 72,479 17,068 9,734 155,578 31,900

The table shows firm-year observations by country for the original sample (column 2), firm-year observations
by country and size class (columns 3 to 6), firm-year observations by country (N(Obs)) and the number of
firms in each country (N(Firm)) for the random sample. Size class 1: total assets < 350,000, size class 2: total
assets < 4.840 million, size class 3: total assets < 19.250 million, size class 4: total assets > 19.250 million.
porations. I therefore randomly select 2,000 of these datasets. A similar procedure is applied for
Romania. The complete sample selection procedure is illustrated in Table E.10 in the Appendix.
As already noted above, the second column of Table E.1 shows the distribution of firm-year
observations per country for the original sample. The remaining columns display the distribution
of firm-year observations by country and size class for the two random samples. In this context,
size class is defined by the amount of total assets, i. e., size class 1 contains companies with total
assets less than or equal to 350,000, size class 2 comprises companies with total assets between
350,000 and 4.840 million, companies with total assets between 4.840 and 19.250 million are in
size class 3, and size class 4 covers companies with total assets of more than 19.250 million. The
size criteria correspond to the criteria defined in §§ 267 and 267a of the German Commercial
Code. It becomes apparent that the firm-year observations of small companies compose 42.41
(36.19) percent of all firm-year observations in the cross-section (panel data) analysis, whereas

large companies only account for 6.25 (6.26) percent of the analyzed datasets. Column 7 (8) shows

the total number of observations (companies) included in the analyses. It becomes apparent
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that the number of observations is approximately equal for the cross-section and the panel data
analysis, whereas the number of companies is much smaller in the latter, which was the objective

of the different sample selection procedures.

Table E.2: Summary statistics

Pooled cross-section analysis Panel data analysis
131,558 observations 155,578 observations
89,854 companies 31,900 companies
Variable Mean SD Min Max Mean SD Min Max
Investment rate 1 0.716  3.028 -1.000 63.500 0.628 2.638 -1.000  63.500
Investment rate 2 0.424  2.638  -1.000 49.509 0.366  2.279  -1.000  49.509
Investment rate 3 0.723  2.933  -1.000 54.611 0.631  2.531  -1.000  54.611
Tax rate 0.267  0.076 0.100  0.566 0.272  0.074 0.100 0.566
Puda buildings 54.466  8.916  30.110 70.620 54.613  8.931  30.110 70.620
Pvda machinery 86.626  2.621  77.220 90.130 86.583  2.552  77.220  90.130
Puda patents 81.807  5.928  69.230 86.590 81.562  5.867 69.230  86.590
Scaled cash flow 0.208  0.431 -12.033 27.153 0.185  0.473 -12.033 73.375
Scaled cash flowy_1 0.248 1.001 -24.215 92.744 0.194 0.762 -2.932 162.451
Leverage; 1 0.604  0.256 0.000  1.000 0.578  0.250 0.000 1.000
Ln(total assets);—1 6.268  2.199 0.000 18.543 6.504  2.118 0.000 18.543
Average tangibility 0.365  0.258 0.000 1.000 0.375  0.252 0.000 1.000
Year of incorporation 0.071 0.257 0.000 1.000 0.022  0.148 0.000 1.000
Profit prior year 0.428  0.495 0.000 1.000 0.468  0.499 0.000 1.000
Country risk 1.064  1.578 0.000  6.000 1.111 1.649 0.000 6.000
Unemployment rate 0.096  0.038 0.047  0.200 0.095  0.037 0.047 0.200
Hourly wages 14.419 11.148 1.290 31.060 14.178  11.072 1.290  31.060
Inflation 0.040  0.051 0.001  0.457 0.043  0.058 0.001 0.591
Treasury rate 0.050  0.014 0.034  0.107 0.051 0.014 0.034 0.107
Market size 16.871 1.028  15.454 18.229 16.828 1.018  15.454 18.229
GDP growth 0.044  0.022 -0.004 0.105 0.042  0.021  -0.048 0.105
Ln(GDP per capita) 10.103  1.098 8.282  12.740 10.134  1.134 8.282 12.740
EU 10 0.357  0.479 0.000  1.000 0.345  0.475 0.000 1.000
Eurozone 0.357  0.479 0.000  1.000 0.359  0.480 0.000 1.000

Company data are taken from the AMADEUS database, tax rates are obtained from the IBFD European Tax
Handbooks for 1998 to 2007, and depreciation regulations are derived from Devereux et al., 2009. Data on
GDP growth, GDP per capita and inflation are taken from the WORLD BANK’s web page (World Development
Indicators). Data on treasury and unemployment rates, hourly wages and market size are derived from EURO-
STAT, and country risk is the country’s credit risk as measured by the OECD. The dependent variables are
winsorized at the 0.1 percent level before random sampling.

Table E.2 shows descriptive statistics for the variables that are used in the cross-section and
the panel data analysis. The exact definitions of all variables as well as their units of measurement
and the expected signs of their coefficients can be found in Table E.11 in the Appendix. Tables
E.12 to E.13 in the Appendix show the correlations for all considered variables in the data
sample for the cross-section and the panel analysis.

The first three variables in Table E.2 are the dependent variables as described in Section

E.4.2. To eliminate the influence of outliers that are probably attributable to accounting errors,
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the dependent variables are winsorized at the 0.1 percent level before the (random) samples
are selected. The relatively high mean investment ratios have to be interpreted against the
background that the sample largely consists of small companies (i. e., investments of small euro
amounts may lead to large changes in investment rates because the initial amount of assets is very
small). In addition, it has to be taken into account that the data may suffer from survivorship
bias (i. e., insolvent companies likely to show small investment ratios may not be covered by the
database).

When comparing descriptive statistics for the pooled cross-section and the panel data analy-
sis, it is noteworthy that the investment rates are generally smaller and have a smaller standard
deviation for the panel data sample. Whereas the smaller mean value results from the fact that
corporations in the panel data sample are, on average, larger (as indicated by the mean value of
In(total assets);—1), the smaller standard deviation indicates that the sample is more homoge-
neous, i. e., the number of different companies is smaller in the panel data sample. Furthermore,
the cash flow variables are, on average, slightly smaller for the panel data sample. In addition,
the mean value of the year of incorporation indicator variable is much smaller for the panel data
sample, which is not surprising; the panel data sample consists of the companies with the most
available firm-year observations. Apart from these differences, the two data samples are very
similar. The sample selection procedure with regard to the panel data analysis should therefore

not distort the results to any significant extent.?3

6 Results

6.1 Cross-section analyses

The first set of regressions analyzes the impact of tax depreciation on investment in the cross-
section. The regression results of Equation E.17 are shown in Table E.3. As discussed in Section
E.4.1, three different dependent variables are applied, and the sample is divided into companies
that are expected to have and those that are expected not to have a tax loss carry-forward. The
regressions are estimated using ordinary least squares. The coefficients in Table E.3 show the
estimated impact of the explanatory variables on scaled investment.

First, as shown in Table E.3, the results of the three regressions for companies without tax
loss carry-forwards (columns 2, 4 and 6) are relatively similar and largely correspond to the

expectations. As already shown in earlier studies, the statutory tax rate is significantly negatively

23The high maximum values of the inflation rate are attributable to the high inflation in Romania in the 1990s.
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Table E.3: Pooled cross-section estimates

Variable Investment rate 1 Investment rate 2 Investment rate 3
No LCF LCF No LCF LCF No LCF LCF
Tax rate -1.544%** 0.270 -1.508*** 0.513 -1.691%** 0.297
(-3.37) (0.31) (-3.80) (0.72) (-3.89) (0.37)
Pvda machinery 0.011%** 0.008 0.010** 0.008 0.010%* 0.006
(2.09) (1.00) (2.28) (1.07) (2.11) (0.80)
Pvda buildings -0.017*F** -0.005 -0.010*** -0.000 -0.015%** -0.002
(-5.40) (-0.64) (-4.17) (-0.06) (-5.48) (-0.33)
Pvda patents 0.010** 0.014
(1.97) (1.28)
Scaled cash flow 1.123%** 1.309*** 0.942%** 1.159%** 1.075%** 1.293***
(10.93) (5.55) (10.98) (5.67) (11.42) (5.82)
Scaled cash flow;—1 0.031 0.126 0.031 0.088 0.034 0.109
(1.22) (1.32) (1.26) (0.95) (1.31) (1.08)
Leverage;_1 0.153%** -0.116 0.153***  _0.017 0.159%** -0.085
(3.65) (-1.26) (4.20) (-0.23) (3.93) (-0.98)
Ln(total assets);—1 -0.007 -0.007 0.015** 0.001 -0.011 -0.017
(-0.85) (-0.49) (2.00) (0.13) (-1.30) (-1.27)
Average tangibility -0.973*** -1.043*** -0.424%FF  _0.461%** -0.937*** -0.987***
(-27.06) (-12.47) (-13.18) (-6.47) (-26.28) (-12.09)
Year of incorporation 0.244*** 0.432%** 0.244%%* 0.406*** 0.275%** 0.473***
(4.90) (3.37) (5.34) (3.65) (5.54) (3.75)
Profit prior year -0.041 -0.027 -0.029 -0.043 -0.031 -0.020
(-1.44) (-0.47) (-1.16) (-1.01) (-1.15) (-0.38)
Country risk -0.044 -0.082 0.018 -0.016 0.001 -0.030
(-1.53) (-1.60) (1.16) (-0.52) (0.04) (-0.95)
Unemployment rate -0.273 -1.980 -0.260 -1.590* 0.530 -0.947
(-0.44) (-1.62) (0.587) (-1.68) (1.01) (-0.89)
Hourly wages -0.028*** -0.010 -0.019***  -0.006 -0.026*** -0.010
(-7.85) (-1.29) (-6.27) (-0.99) (-7.62) (-1.35)
Inflation 0.748%* 0.820 0.453 0.151 0.551 0.211
(1.77) (0.93) (1.26) (0.19) (1.40) (0.24)
Treasury rate -7.283%** 3.127 -4.628*%* 4.804 -8.023*** 3.628
(-3.47) (0.91) (-2.51) (1.48) (-3.96) (1.03)
Market size -0.236%** -0.111 -0.164***  -0.060 -0.220%** -0.077
(-4.75) (-1.10) (-4.02) (-0.70) (-4.84) (-0.79)
GDP growth 1.481 2.184 1.415* 0.975 1.661* 1.646
(1.42) (1.06) (1.69) (-0.23) (1.81) (0.89)
Ln(GDP per capita) 0.080*** -0.027 0.050** -0.035 0.095*** -0.007
(2.94) (-0.52) (2.19) (-0.87) (3.72) (-0.16)
EU 10 0.736*** 0.218 0.581*** 0.115 0.786*** 0.241
(4.85) (0.78) (4.37) (0.45) (5.32) (0.83)
Eurozone 0.248*** -0.049 0.194%**  _0.100 0.266*** -0.007
(3.96) (-0.36) (4.11) (-0.97) (5.13) (-0.06)
Constant 3.808*** 1.333 2.565%*** 0.676 4.066%** 1.481
(4.08) (0.75) (3.20) (0.42) (4.49) (0.80)
Number of observations 107,033 24,525 107,033 24,525 107,033 24,525
R? 0.042 0.047 0.035 0.044 0.042 0.049
Prob > F 0.000 0.000 0.000 0.000 0.000 0.000

The table shows the linear regression results for firm investment behavior, estimated over the period from 1998
to 2007. The dependent variables are different (gross) investment rates, as defined in Section E.4.2. See Table
E.11 for a description of the dependent and independent variables. Industry, year and industry-year indicator
variables are included in all specifications but are not reported. Standard errors allow for heteroskedasticity
and are clustered by firm; t-values are shown in parentheses. *, ** and *** indicate statistical significance at
the ten-, five- and one-percent level, respectively. Prob > F shows the p-value associated with the F-test for
the null hypothesis that all coefficients shown in the table are equal to zero.
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associated with investment activity.?* A one percentage point increase in the statutory tax rate
leads to a decrease in the investment ratio (depending on its definition) of between 1.51 and
1.69 percentage points.

As derived from theory, the present value of depreciation allowances for machinery is posi-
tively associated with scaled investment. A one percentage point increase in pvda machinery
would lead to an increase in the investment ratio of between 1.00 and 1.10 percentage points.
Similarly, an increase in the present value of depreciation allowances for patents would lead to
an increase in the investment rate of 1.00 percentage point. All four coefficients are statistically
significant at the 10-percent level. However, as already discussed above, it is not possible to
differentiate whether the positive coefficient for pvda patents is attributable to increased invest-
ment activity or (at least in the case of internally developed patents) companies’ regulation of
the development process to complete the patents (and recognize them on their balance sheet) in
periods of favorable depreciation regulations. In addition, the results with regard to the present
values of depreciation allowances have to be considered against the background that it is not
possible to determine gross investment in one specific asset type. Therefore, the size of the coef-
ficients in particular has to be interpreted with caution. The coefficient of pvda buildings does
not have the expected sign, indicating that investment in buildings follows a more complex path
than investment in machinery, as discussed above. In addition, the missing effect may also be
attributable to the fact that small companies (which dominate the sample; see Table E.1) may
not own buildings.

With regard to the additional explanatory variables, the expectations are largely confirmed.
As expected, the impact of operating cash flow on investment is significantly positive (between
0.942 and 1.123). The coefficient of the previous year’s operating cash flow is also positive,
though relatively small and not significant. The positive coefficient for the leverage variable
seems counterintuitive at first because one would expect firms facing financial constraints to
invest less. However, Becker et al., 2013, use a similar specification and likewise find a positive
association between leverage and scaled investment. The coefficient of average tangibility is
negative and significant, which means that companies with a higher ratio of fixed assets invest
relatively less in these assets than companies with a lower average tangibility. When interpreting

this result, it should be kept in mind that the dependent variable shows the investment ratio

241t is often suggested that firms have the choice between making investments and distributing dividends to their
shareholders. Particularly for small, owner-managed firms, it may be reasonable to assume that investment
decisions are also driven by the personal income tax rate on dividends. However, including this tax rate does
not qualitatively change the results.
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rather than the investment amount in euro and that the average amount of fixed assets in high-
tangibility companies is much higher than the average amount of fixed assets in low-tangibility
companies (7.1 million versus 2.7 million). Therefore, it is possible that, in absolute terms,
companies with a high tangibility invest more than companies with a low ratio of fixed assets. The
indicator variable showing whether a company is in its first three years after incorporation has
a positive coefficient, indicating that firms invest more intensively shortly after their formation.
The coefficient of hourly wages is significantly negative, supporting the theory that firms invest
more when labor costs are low. In a similar way, one can observe a significant negative coeflicient
for the treasury rate, in line with the prediction that firms invest less if the cost of capital is high.
The coefficient of the market-size variable is significantly negative, supporting the theory that
companies grow faster in small, emerging economies than in large, fully industrialized economies.
The coefficients of GDP per capita, EU 10 and eurozone are positive and correspond to the
expectations.

As expected, companies with a tax loss carry-forward (columns 3, 5 and 7 in Table E.3)
consider neither the tax rate nor tax depreciation regulations when determining their level of
investment. In all three regression specifications, the respective coeflicients are not significant at
any conventional level. In addition, most country-specific control variables that have a significant
impact on investment for the group of companies that do not have a tax loss carry-forward are not
significant for the other group of companies. Furthermore, Table E.3 shows that the coefficient of
scaled cash flow is significant and larger for companies that have a tax loss carry-forward. This
result is reasonable because the two groups likely differ with regard to not only the existence
of a tax loss carry-forward but also their financial situation in general, i.e., companies with a
tax loss carry-forward may tend to have financial constraints. Against this background, it makes
sense that the impact of scaled cash flow on investment is stronger for companies that have a
tax loss carry-forward.

In addition, the results in Table E.3 support the method of differentiating between companies
that do and companies that do not have tax loss carry-forwards by estimating two different
regressions rather than including interaction variables between the tax status and the present
values of depreciation allowances. In the case of interaction variables, the coefficients of all
variables except for the one being interacted with the tax status are restricted to be the same
for both groups. However, it becomes apparent from Table E.3 that the coefficients for the two
groups differ with regard to not only the present value of depreciation allowances but also other

variables. Against this background, the following analyses are restricted to companies that do
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not have loss carry-forwards for tax purposes, which should be considered when interpreting the
results.

To estimate the size-specific effects of tax depreciation on investment, I interact the variable
controlling for size (In(total assets);—1) with the present values of depreciation allowances.
Based on the results presented above, the analysis is only carried out for companies that do
not have a tax loss carry-forward. The results for the three different dependent variables are
shown in Table E.4. The coefficients of the tax rate are still negative but are smaller than those
in Table E.3 and are only significant for investment rate 2 and investment rate 3. The main
effects of all three present values of depreciation allowances are now positive and significant
at the one-percent level. The interaction terms of the size variable and the present values of
depreciation allowances show that the effect of tax depreciation on investment decreases as the
size of companies increases. Hence, the impact of depreciation regulations on the investment
ratio is most strongly pronounced for small companies, which is consistent with the theory
that small companies (compared with large companies) are heavily dependent on carrying out
tax planning via tax depreciation because they lack additional tax planning opportunities. The
variable controlling for company size is now positive and significant, indicating that larger firms
invest relatively more than smaller firms.

To determine the economic effects of tax depreciation on investment, I divide the sample
into two size classes. Small (large) companies are companies with average total assets below
(above) the median of average total assets. The estimated economic effects of a difference in the
present value of depreciation allowances for machinery of 2.390 percentage points (this is, for
example, the case for declining-balance depreciation of between 20 and 30 percent with a useful
life of seven years) are shown in Table E.5. The items that are used to estimate the economic
effects are shown in lines 1 to 6. Mean denominator in T€ refers to the mean denominator
of the respective investment rate, i.e., the previous year’s tangible plus intangible fixed assets
in the case of investment rate 1 and the previous year’s tangibles in the case of investment
rates 2 and 3. In a first step, the main effect (line 7) is calculated by multiplying the change in
the present value of depreciation allowances for machinery with the respective coefficient. In a
second step, the interaction effect is determined (line 8) by multiplying the change in the present
value of depreciation allowances for machinery with the respective coefficient and the mean size
variable of the respective size group. The investment rate’s change (line 9) is the sum of the two
effects. Lines 10 and 11 show the mean percentage changes of the investment rates as well as

the mean changes of investment in euro. Table E.5 shows that a difference of declining-balance
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Table E.4: Pooled cross-section estimates including size effects

Variable Investment rate 1 Investment rate 2 Investment rate 3
Tax rate -0.690 -1.192%%* -1.227%%*
(-1.49) (-3.01) (-2.82)
Pvda machinery 0.147+** 0.097*** 0.135%***
(7.81) (6.09) (7.69)
Pvda mach.xIn(total assets);_1 -0.01 7% -0.011%** -0.015%%*
(-7.96) (-5.99) (-7.79)
Pvda buildings 0.022%** 0.013%** 0.020%***
(3.78) (2.75) (3.77)
Pvda buil.xIn(total assets);—_1 -0.007%%* -0.004%** -0.006***
(-8.91) (-6.33) (-8.62)
Pvda patents 0.050%**
(5.83)
Pvda pat.xIn(total assets);_1 -0.005%+*
(-5.12)
Ln(total assets);_1 2.237H%* 1.160%** 1.640%**
(9.76) (6.85) (8.80)
Scaled cash flow 1.147%** 0.953%+* 1.0927%**
(11.06) (11.04) (11.52)
Scaled cash flow;_1 0.033 0.032 0.035
(1.27) (1.28) (1.34)
Leverage; 1 0.162*** 0.167*** 0.178***
(3.85) (4.55) (4.40)
Average tangibility -0.960%*** -0.418%*** -0.928%**
(-26.70) (-13.00) (-26.04)
Year of incorporation 0.244%%* 0.248%** 0.281%**
(4.91) (5.44) (5.66)
Profit prior year -0.020 -0.014 -0.009
(-0.72) (-0.56) (-0.35)
Country risk -0.020 0.067*** -0.072%**
(-0.68) (3.81) (3.76)
Unemployment rate -0.792 -0.497 0.160
(-1.26) (-1.02) (0.30)
Hourly wages -0.016%** -0.010%** -0.012%**
(-3.88) (-2.71) (-3.10)
Inflation 0.778* 0.295 0.324
(1.84) (0.82) (0.82)
Treasury rate -6.693%** -4.037** S7.119%**
(-3.18) (-2.18) (-3.50)
Market size -0.415%** -0.252%%%* -0.350%***
(-7.81) (-5.89) (-7.36)
GDP growth 1.852%* 1.962** 2.493%**
(1.77) (2.32) (2.69)
Lu(GDP per capita) 0.042 0.041* 0.080***
(1.55) (1.76) (3.15)
EU 10 0.857*** 0.665%** 0.914%**
(5.54) (4.90) (6.07)
Eurozone 0.004 0.075 0.096*
(0.05) (1.45) (1.69)
Constant -10.409*** -4.954%F* -6.723%**
(-5.47) (-3.23) (-3.96)
R? 0.043 0.035 0.045

The table shows the linear regression results for firm investment behavior, estimated over the period from 1998
to 2007. The sample includes only companies that do not have tax loss carry-forwards (number of observations
= 107,033). The dependent variables are different (gross) investment rates, as defined in Section E.4.2. See
Table E.11 for a description of the dependent and independent variables. Industry, year and industry-year
indicator variables are included in all three specifications but are not reported. Standard errors allow for
heteroskedasticity and are clustered by firm; t-values are shown in parentheses. *, ** and *** indicate statistical
significance at the ten-, five- and one-percent level, respectively. The p-value associated with the F-test for the

null hypothesis that all coefficients are equal to zero is zero in all three specifications.
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Table E.5: Economic impact of a difference in the present value of depreciation allowances for machinery
of 2.390 percentage points

Inv. rate 1 Inv. rate 2 Inv. rate 3

Company size small large small large small large
(1)  APVDA machinery 2390 2390 2390 2390 2390  2.390
(2)  Coefficient PVDA machinery 0.147  0.147 0.097 0.097 0.135 0.135
(3)  Coefficient interaction term -0.017 -0.017 -0.011 -0.011 -0.015 -0.015
(4)  Mean In(total assets);—; 4.880 7.882 4.880 7.882 4.880  7.882
(5)  Mean investment rate 0.850 0.649 0512 0.390 0.866 0.650
(6)  Mean denominator in T€ 60 9,731 53 9,445 60 9,731
(7)  Main effect (1)*(2) 0.351 0.351 0.232 0.232 0.323  0.323
(8)  Interaction effect (1)*(3)*(4) -0.198 -0.320 -0.128 -0.207 -0.175 -0.283
(9)  Alnvestment rate (7)+(8) 0.153 0.031 0.104 0.025 0.148 0.040
(10) Alnvestment rate in % (9)/(5) 18.000 4.739 20.313 6.354 17.090 6.220

(11) Alnvestment in T€ (9)*(6) 9 302 5 236 9 389

The table shows the estimated economic impact of a difference in the present value of depreciation allowances
for machinery of 2.390 percentage points. This is, for example, the case if the useful life of an asset is seven
years and declining-balance depreciation is applied at a rate of 20 percent in one country and at a rate of 30
percent in another country. Mean denominator in T € refers to the denominator of the respective investment
rate; that is, the sum of tangible and intangible fixed assets in the case of investment rate 1 and 3 and tangible
fixed assets in the case of investment rate 2.

depreciation of 10 percentage points (and a useful life of seven years) would lead to an average
increase in the investment ratios of between 20.31 percent (for small companies) and 4.74 percent
(for large companies) in the cross-section. This corresponds to an average increase of investment
of between 5.000 (for small companies) and 389.000 euro (for large companies).

Two circumstances have to be kept in mind when interpreting economic effects in this setting.
First, the percentage changes in the investment rates appear to be quite high. However, it has
to be considered that the sample consists of many very small companies that have only a small
amount of assets. For these companies, small investments in terms of the amount in euro may
lead to large percentage changes in the investment rate. Second, the underlying data sample
has to be considered. Because the analyzed period is only ten years and differences between the
present values of depreciation allowances change not only at the beginning of the data period
but also during the ten years, it is not possible to distinguish between the temporary and the
permanent impact of tax depreciation on investment. Therefore, it is possible that the estimated
effects are strongest around the change in depreciation regulations and that they decrease over

time.
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6.2 Panel data analyses

The second set of regression analyses shows the impact of tax depreciation on investment over
time rather than in the cross-section. As pointed out above, to estimate investment effects over
time, I separately include country- and firm-specific fixed effects in Equation E.17, which is esti-
mated by ordinary least squares. Similar to the above analyses, all specifications include industry
and year indicator variables as well as the interaction between the two. As noted above, however,
the industry indicator variables drop out of the equation when firm fixed effects are included
because of perfect collinearity. The standard errors that are used allow for heteroskedasticity and
are clustered by firm; t-values are shown in parentheses. As described in Section E.5, a different
data sample is applied for the analysis of depreciation effects over time, and only companies
that do not have tax loss carry-forwards are taken into account.

The regression results of the analysis including country fixed effects are shown in Table E.6. It
becomes apparent that the results are very similar to the pooled cross-section results presented
in Table E.4, except for the coefficient of the tax rate, which is no longer significant. However,
this result is not contradictory to Neoclassical Theory, in which the impact of the tax rate on
investment is shown to be ambiguous.

The main effects of the three present values of depreciation allowances are, like in the analysis
without country fixed effects, significantly positive but somewhat smaller than those presented
in Table E.4. Again, the interaction terms between the present values of depreciation allowances
and the logarithm of the previous year’s total assets are significantly negative, indicating that
small firms react to changes in depreciation allowances more strongly than large corporations.

The coefficients of the size, cash flow, leverage and average tangibility variables are all signifi-
cant at the one-percent level and point in the same direction as those in the pooled cross-section
analysis. However, the absolute values of the coeflicients are smaller when country fixed effects
are included. The coefficient of the year of incorporation indicator variable is again positive
and significant but larger, indicating that corporations invest more when they are in their first
three years after incorporation. With regard to the country-specific control variables, there is a
significant positive effect of inflation, indicating that inflation favors real investments compared
with investments in the capital market. The effect of the treasury rate is significantly negative,
as derived by economic theory. Except for GDP growth, which is, as expected, significantly
positively associated with investment, the remaining control variables do not seem to have an

effect on investment behavior and are either only weakly significant or not significant.
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Table E.6: Panel data estimates with country fixed effects

Variable Investment rate 1 Investment rate 2 Investment rate 3
Tax rate 0.209 0.115 0.039
(0.55) (0.34) (0.11)
Pvda machinery 0.110%*** 0.057*** 0.101***
(6.56) (4.07) (6.45)
Pvda mach.xIn(total assets);_1 -0.013%%* -0.007*** -0.012%%*
(-7.22) (-4.65) (-7.16)
Pvda buildings 0.019%** 0.011%** 0.019%**
(3.38) (2.29) (3.47)
Pvda buil.xIn(total assets);—_1 -0.003*** -0.002%** -0.003***
(-4.25) (-3.27) (-4.66)
Pvda patents 0.025%**
(2.74)
Pvda pat.xIn(total assets);_1 -0.002**
(-2.14)
Ln(total assets);_1 1.376%** 0.668*** 1.136%**
(7.25) (4.69) (7.13)
Scaled cash flow 0.606*** 0.469%+* 0.596%**
(3.93) (4.11) (4.02)
Scaled cash flow;_1 0.132* 0.105* 0.131*
(1.89) (1.81) (1.87)
Leverage; 1 0.101%** 0.092%** 0.108%**
(2.81) (3.06) (3.17)
Average tangibility -0.891%** -0.382%** -0.845%**
(-30.09) (-14.66) (-28.84)
Year of incorporation 0.372%%* 0.311%** 0.377%%*
(4.44) (4.47) (4.80)
Profit prior year 0.001 0.016 0.014
(0.03) (0.73) (0.52)
Country risk -0.017 -0.012 -0.020
(-0.38) (-0.30) (-0.46)
Unemployment rate -0.578 0.473 0.027
(-0.68) (0.65) (0.03)
Hourly wages -0.019%* -0.011 -0.013
(-2.01) (-1.39) (-1.49)
Inflation 1.422%%* 1.659%** 1.685%**
(3.02) (3.96) (3.68)
Treasury rate -7.025%** -8.489*** -8.381%**
(-3.30) (-4.52) (-4.09)
Market size -2.369 -3.669** -4.253%%*
(-1.32) (-2.47) (-2.59)
GDP growth 2.240%* 2.191%** 2.341%**
(2.51) (3.00) (2.99)
Ln(GDP per capita) -0.981* -1.118%* -1.187**
(-1.72) (-2.28) (-2.17)
EU 10 6.451 9.286%** 10.642%**
(1.53) (2.66) (2.75)
Constant 34.559 62.852%* 69.156**
(1.08) (2.38) (2.37)
Number of observations 131,967 131,967 131,967
R? 0.035 0.026 0.036

The table shows the linear regression results for firm investment behavior, estimated over the period from
1998 to 2007. The sample includes only companies that do not have tax loss carry-forwards. The dependent
variables are different (gross) investment rates, as defined in Section E.4.2. See Table E.11 for a description
of the dependent and independent variables. Industry, year, industry-year and country indicator variables are
included in all three specifications but are not reported. Standard errors allow for heteroskedasticity and are
indicate statistical significance at the ten-,
five- and one-percent level, respectively. The p-value associated with the F-test for the null hypothesis that all

clustered by firm; t-values are shown in parentheses.

coefficients are equal to zero is zero in all three specifications.
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The regression results of the analysis including firm fixed effects are presented in Table E.7.
The first line shows, as in the cross-section analysis, a negative effect of the tax rate on invest-
ment. However, the effect is not significant for investment rate 1 and only weakly significant for
investment rates 2 and 3. Table E.7 also shows that the results with regard to the impact of tax
depreciation in investment do only hold with respect to machinery and patents. For both asset
types, the coefficients in Table E.7 confirm a positive impact of tax depreciation on investment
that decreases with firm size. Compared with the results presented in Tables E.4 and E.6, the
results with regard to machinery are, however, weaker in terms of statistical significance. The
results concerning the tax depreciation of buildings do not hold when firm fixed effects are in-
cluded. None of the coefficients is statistically significant at any conventional level, except for
the main effect in the second equation, which is significantly negative at the ten-percent level.
Even though theory suggests that a significant positive relation exists between tax depreciation
and investment for buildings, these results are not very surprising. In contrast to the planning
process for machinery, the planning processes underlying the investment in structures are much
more complex, and buildings are, on average, more expensive than machinery. Thus, investments
in structures are less flexible than investments in machinery, and firms are therefore less able to
adjust their investment behavior in response to changes in depreciation regulations. In addition,
when investing in buildings, it is necessary to acquire the land on which the structures are built.
Because land is generally not depreciable, the actual present value of depreciation allowances
(i.e., the investment incentive) for buildings is effectively lower than the present value applied
in the regression analysis. Moreover, the missing effect may be attributable to predominance of
small companies in the sample (see Table E.1), which most likely do not own buildings.

With regard to the control variables, there are some differences compared with the preceding
analyses that are worth noting. First, not only cash flow but also lagged cash flow seems to be
significantly positively associated with investment behavior. In addition, lagged leverage now
has the expected significant negative coefficient, and the coeflicient of profit prior year is signifi-
cantly positive, also as expected. However, the coefficient of the year of incorporation indicator
variable is not significant in this analysis, indicating that this effect is already captured by the
firm-specific fixed effects. In general, this analysis reveals that there are important unobserved
time-fixed firm effects that should be considered when estimating the impact of tax depreciation
on investment.

With regard to economic significance, the same procedure that is described in Section E.6.1 is

applied. Table E.8 shows the economic investment effects of tax depreciation over time, based on
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Table E.7: Panel data estimates with firm fixed effects

Variable Investment rate 1 Investment rate 2 Investment rate 3
Tax rate -0.553 -0.748* -0.823%*
(-1.10) (-1.80) (-1.79)
Pvda machinery 0.074** 0.049* 0.059%*
(2.23) (1.70) (1.92)
Pvda mach.xIn(total assets);_1 -0.009** -0.006* -0.007*
(-2.25) (-1.77) (-1.85)
Pvda buildings 0.007 -0.018* -0.007
(0.57) (-1.65) (-0.59)
Pvda buil.xln(total assets);_1 -0.001 0.003 0.001
(-0.60) (1.55) (0.43)
Pvda patents 0.091%**
(3.32)
Pvda pat.xln(total assets);_; -0.011%**
(-3.32)
Ln(total assets);_1 0.924** -0.321 -0.235
(2.20) (-1.05) (-0.70)
Scaled cash flow 0.548%** 0.433%%* 0.546***
(3.38) (3.60) (3.49)
Scaled cash flow;_1 0.143** 0.121** 0.141**
(2.25) (2.36) (2.22)
Leverage; 1 -0.394%%* -0.367*** -0.430%**
(-4.24) (-4.76) (-5.14)
Year of incorporation -0.021 -0.043 -0.028
(-0.22) (-0.53) (-0.31)
Profit prior year 0.123%%* 0.121%%* 0.132%**
(3.78) (4.45) (4.37)
Country risk 0.039 0.079* 0.080*
(0.81) (1.79) (1.65)
Unemployment rate -0.727 0.316 -0.468
(-0.79) (0.39) (-0.53)
Hourly wages -0.003 0.003 0.000
(-0.26) (0.36) (0.05)
Inflation -0.153 -0.023 -0.105
(-0.30) (-0.05) (-0.21)
Treasury rate -7.089%** -8.898%** -8.676***
(-2.98) (-4.21) (-3.77)
Market size -1.431 -3.370%* -3.139
(-0.67) (-1.88) (-1.60)
GDP growth -1.118 -2.290%** -2.351%*
(-1.12) (-2.75) (-2.55)
Ln(GDP per capita) 0.663 0.475 0.639
(1.03) (0.85) (1.03)
Constant 9.684 54.049 47.917
(0.24) (1.59) (1.28)
Industry-year fixed effects Yes Yes Yes
Firm fixed effects Yes Yes Yes
Number of observations 131,967 131,967 131,967
Within R? 0.031 0.028 0.031
Prob > F 0.000 0.000 0.000

The table shows the linear regression results for firm investment behavior, estimated over the period from
1998 to 2007. The sample includes only companies that do not have tax loss carry-forwards. The dependent
variables are different (gross) investment rates, as defined in Section E.4.2. See Table E.11 for a description
of the dependent and independent variables. Year, industry-year and firm indicator variables are included in
all three specifications but are not reported. Standard errors allow for heteroskedasticity and are clustered by

firm; t-values are shown in parentheses.

)k kk
)

and *** indicate statistical significance at the ten-, five- and

one-percent level, respectively. Prob > F is the p-value associated with the F-test for the null hypothesis that

all coefficients are equal to zero.
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the specification that includes firm fixed effects.?®> While the average percentage changes in the
investment rates lie between 0.74 and 10.06 percent, the corresponding average changes in euro
are between 4.000 and 59.000 euro per company. Nevertheless, as discussed in Section E.6.1,
the research design does not allow for permanent effects to be differentiated from temporary
effects, and the percentage changes of the investment rates have to be interpreted against the
background that the sample consists of many very small corporations.

Table E.8: Economic impact of an increase of declining-balance depreciation from 20 to 30 percent -
based on a panel regression analysis including firm fixed effects

Inv. rate 1 Inv. rate 2 Inv. rate 3
Company size small large small large small large
(1) A PVDA machinery 2390 2390 2390 2390 2390 2.390
(2)  Coefficient PVDA machinery 0.074 0.074 0.049 0.049 0.059 0.059
(3)  Coefficient interaction term -0.009 -0.009 -0.006 -0.006 -0.007 -0.007
(4)  Mean In(total assets);—; 4.865 8.046 4.865 8.046 4.865 8.046
(5)  Mean investment rate 0.763 0.541 0.467 0.308 0.774 0.542
(6)  Mean denominator in T€ 85 9,815 7 9,460 85 9,815
(7)  Main effect (1)*(2) 0.177 0177 0117 0.117 0.141 0.141
(8)  Interaction effect (1)*(3)*(4) -0.105 -0.173 -0.070 -0.115 -0.081 -0.135
(9)  Alnvestment rate (7)-(8) 0.072 0.004 0.047 0.003 0.060 0.006
(10) Alnvestment rate in % (9)/(5) 9.436  0.739 10.064 0974 7.752 1.107

(11) Alnvestment in T€ (9)*(6) 6 39 4 28 5 59

The table shows the estimated economic impact of an increase in the present value of depreciation allowances for
machinery by 2.390 percentage points. This was the case in Germany from 2005 to 2006 when declining-balance
depreciation was increased from 20 to 30 percent. Mean denominator in T€ refers to the denominator of the
respective investment rate; that is, the sum of tangible and intangible fixed assets in the case of investment
rate 1 and 3 and tangible fixed assets in the case of investment rate 3.

6.3 Robustness checks
6.3.1 Dynamic specification

In addition to fixed effects models, the impact of tax depreciation on investment over time can
also be estimated by applying a dynamic specification (as, for example, in Drefiler & Overesch,
2013), which has the advantage of taking adjustment costs into consideration, as explained
in detail below. The key feature of dynamic panel data models is the inclusion of the lagged
dependent variable as an explanatory variable, i.e., the dependent variable is explained (among
others) by its value in the prior year. Because the number of years in the dataset is relatively

small, both the ordinary least squares and the fixed effects estimator are biased when a lagged

25 As expected, the economic effects based on the estimation including country fixed effects lie (except for the
effects of investment rate 2) between the effects in the cross-section and the effects over time with firm fixed
effects.
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dependent variable is included on the right-hand side of the equation (a detailed description
of why this is the case can be found in the Appendix in Section E.8.5.1), and the Generalized
Method of Moments (GMM) estimator is therefore often applied in the case of small T and
large N samples. GMM was developed by Hansen, 1982, and both difference GMM (Arellano &
Bond, 1991) and system GMM (Arellano & Bover, 1995; Blundell & Bond, 1998), also known as
two-step GMM estimators, are widely used estimators. In a first step, the regression equation is
transformed by first differencing, which eliminates time-invariant firm-specific effects. In a second
step, the transformed lagged dependent variable is instrumented with lagged levels because it
is otherwise correlated with the error term (see Section E.8.5.2 in the Appendix for a detailed
explanation).

On the basis of Drefller & Overesch, 2013, the following regression equation is applied:

In(tangibles; 1) = Po + B1 - In(tangibles; 1) + P2 - tax ratec  + B - pvdag'; + B4 -pvdag ;

+ Bs 'pvdag ¢+t B6 - Wise, + + years + yeary - industry; + €; (E.22)

As the dependent variable, the logarithm of company i’s tangible fixed assets in year t is con-
sidered (In(tangibles; +)). The persistence of tangible fixed assets is accounted for by including
the logarithm of lagged tangible fixed assets as explanatory variable (In(tangibles; ;—1)). All
other variables are the same as those in the main specification. The underlying assumption of
the dynamic specification is that firms are not able to adjust their capital stock for free and
immediately because they face adjustment costs (for example, because production processes
are interrupted or because of differences between installed and purchased capital; see Chirinko,
1993). Against this background, the model captures the dynamic effects of the explanatory
variables on In(tangibles; +), including the magnitude of adjustment costs by the coefficient of
In(tangibles;, 1—1) (Arellano, 2003). First differencing ensures that the change in tangibles (i.e.,
investment in tangibles) is the left-hand side variable. It is therefore only possible to explain net
instead of gross investment, and hence, only the logarithm of tangibles (instead of tangibles plus
intangibles) is used as the dependent variable in this specification. As the predicted variable is
in logarithmic form, elasticities and semi-elasticities are estimated, depending on whether the
respective explanatory variable appears in logarithmic form.

Table E.9 shows the estimation results for the dynamic regression model with the two-step
difference GMM estimator with orthogonal deviations (see Roodman, 2009). The sample is the

same as the one for the panel data analysis above and includes only companies that are likely to
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Table E.9: Dynamic panel data model
Variable Coefficient Z-value

Ln(tangibles);_; 0.556*** 13.00
Tax rate -0.031 -0.10
Pvda machinery 0.188%** 2.08
Pvda machineryxln(total assets);_1 -0.023** -2.07
Pvda buildings -0.013 -0.47
Pvda buildings*In(total assets);_; 0.001 0.17
Ln(total assets);—1 2.471HF* 2.68
Scaled cash flow 0.173%%* 4.02
Scaled cash flow;_1 0.015 1.24
Leverage; 1 -0.321%%* -3.44
Year of incorporation -0.003 -0.07
Profit prior year -0.026 -0.82
Country risk -0.047 -1.51
Unemployment rate 0.881 0.98
Hourly wages -0.0127%** -3.91
Inflation 0.331 0.57
Treasury rate -1.178 -1.13
Market size -3.002%#* -3.28
GDP growth 0.067 0.08
Ln(GDP per capita) -0.91 7% -2.92
Industry-year fixed effects Yes

Number of observations 83,170

Number of groups 18,083

Number of instruments 126

Wald test (Prob > X%24/126) 0.000

Hansen J test 0.214

Sargan test 0.198

AR(1) 0.000

AR(2) 0.405

The dependent variable is In(tangibles):. For the definitions of the variables, see Table E.11 in the Appendix.
Year-industry and year indicator variables are included in all regressions but are not reported. Results are
reported for the two-step difference Generalized Method of Moments estimator with orthogonal deviations.
Robust standard errors proposed by Windmeijer, 2005, are applied in all specifications. *, ** and *** indicate
significance at the ten-, five- and one-percent level, respectively. The Wald test tests the joint significance of the
regression coefficients. AR(1) and AR(2) are tests of first-order and second-order autocorrelation. The Hansen
J test and the Sargan test are tests of the over-identifying restrictions for the GMM estimator. For all tests,

p-values are reported.

have tax loss carry-forwards. However, the number of observations is smaller because observa-

tions are lost owing to the inclusion of lagged variables as explanatory variables and instruments.

Year and industry-year indicator variables are included but are not reported. To overcome the

problem of endogeneity, the (differenced) lagged dependent variable (In(tangibles; ¢—1)) is in-

strumented with its second, third and fourth lag in levels, and the (differenced) size variable

(In(total assets); ;1) is instrumented with its first lag in levels. Since interaction terms with

endogenous variables suffer from endogeneity as well, the (differenced) interaction terms are also
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instrumented with their first lag in levels.?6

The test statistics at the bottom of Table E.9 indicate that the estimated model is generally
valid. The Wald test of joint significance of the estimated parameters rejects the null hypothesis
that all parameters are equal to zero. The results of the Hansen J test and those of the Sargan test
are also positive because the null hypothesis that the applied instruments are jointly valid cannot
be rejected. In addition, the model should be tested for autocorrelation in the idiosyncratic error
term since this would make some lags of explanatory variables invalid as instruments. In the case
of the difference GMM estimator, first-order autocorrelation in levels is present if second-order
correlation in first differences is detected. Because the differenced error terms are correlated
by construction, first-order correlation in differences is anticipated, therefore arising no cause
for concern. As apparent from the final lines of Table E.9, AR(1) and AR(2) tests show the
expected results. Whereas first-order autocorrelation is present, the hypothesis of no second-
order autocorrelation is not rejected.

As shown in Table E.9, the results with regard to the present value of depreciation allowances
for machinery are confirmed by the dynamic panel data model. That is, the present value of
depreciation allowances for machinery is positively associated with investment in tangible fixed
assets, and this effect decreases with firm size. However, I do not find any significant effect with

regard to the present value of depreciation allowances for buildings.

6.3.2 Alternative definition of company size

In addition to the definition of company size applied above, I divide the sample into four different
size classes based on average total assets over all years with available data. Size class one contains
the smallest companies (i.e., all companies in the first quartile); the largest companies (all
companies in the fourth quartile) are in size class four. Size effects are measured by including
both the main effects of the size class indicator variables (instead of in(total assets);—1) and
interaction terms with the size class indicator variables and the present values of depreciation
allowances in the regression analysis. Based on the results presented above, only companies
without tax loss carry-forward are included in the analysis.

The results are presented in Tables E.14 and E.15 in the Appendix. While Tables E.14 and
E.15 show only the main variables of interest, the same control variables from the analyses

above are included in the regressions. The results generally correspond to the results derived

26The instrument count of 126 is composed of the six instruments for the endogenous variables and 120 instruments
for the exogenous variables (including eight year indicator variables, 96 year-industry indicator variables and
16 additional explanatory variables) that instrument themselves.
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above, i.e., there is a positive impact of tax depreciation for machinery on investment that is
strongest for small companies. A similar effect can be found for the present value of depreciation
allowances for patents. However, this effect disappears when firm fixed effects are included. With
regard to the present value of tax depreciation for buildings, the results do not show any clear
pattern, which is consistent with the firm fixed effects analysis in which the original definition

of company size is applied.

6.3.3 Estimations based on the full sample

As described in Section E.5, the preceding estimations are not based on all the available data
but on a selected subsample, because some countries are heavily overrepresented in the original
dataset. Whereas the cross-section analysis is based on a randomly selected subsample (where
every country is approximately equally represented), the panel data analysis is based on those
corporations with the most available firm-year observations. To ensure that the estimated effects
are present in not only the chosen subsamples but also the whole sample, the estimations in
Tables E.4 (pooled cross-section), E.6 (country fixed effects) and E.7 (firm fixed effects) are
carried out again, using all the available data.

The estimated regression results are shown in Tables E.16 to E.18 in the Appendix. The co-
efficients of the present values of depreciation allowances for machinery and patents basically
correspond to the results of the analyses of the two subsamples. The present value of depreci-
ation allowances for machinery is, in all specifications, significantly positively associated with
investment, and the effect, in almost all specifications, decreases with increasing firm size. The
only exception is the regression analysis that includes firm fixed effects where investment rate 3
is the dependent variable. In this case, the main effect of the present value of tax depreciation is
significantly positive, and the interaction term has a negative coefficient that is not significant
at any conventional level (the t-value is 1.64). With regard to tax depreciation of patents, the
main effect has a significant positive coefficient in all specifications. However, a decrease of the
effect with increasing firm size can only be identified when firm fixed effects are included in the
regression analysis. A positive association of the present value of depreciation allowances and
investment that decreases with firm size can also be found with regard to buildings. However,
because this effect is not present in the original specification that includes firm fixed effects, this
result should be interpreted with caution because the effect is most likely attributable to the

composition of the sample.
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6.3.4 Alternative capital market interest rates

As pointed out above, the present values of depreciation allowances are, among others, deter-
mined by the applied discount rate. In theory, depreciation tax shields are nearly riskless after-tax
cash flows and should be discounted at an after-tax interest rate on risk-free assets (Summers,
1987). As exact, company-specific discount rates are not available because of data limitations, a
constant interest rate of five percent is applied in the preceding analysis. To test whether the re-
sults are robust against different choices of the discount rate, the regressions are estimated again
using the country- and year-specific interest rate of ten-year government bonds after corporate
taxes as a discount rate to determine the present values of depreciation allowances.

The results are presented in Tables E.19 to E.21 in the Appendix. As shown in these tables,
the results are generally robust against different specifications for the discount rate. Applying
the country- and year-specific interest rate of ten-year government bonds after taxes as a dis-
count rate (instead of a constant five-percent rate) leads to the same basic conclusions as those
drawn from the preceding analyses. In almost all specifications, the present values of depre-
ciation allowances for both machinery and patents are significantly positively associated with
investment, and the effect decreases with firm size. However, the results with regard to depreci-
ation of machinery and investment rate 1 are only significant when country indicator variables
are included in the regression. In the pooled cross-section regression and in the regression in
which firm fixed effects are included, the signs of the coefficients point in the expected direction,
but the coefficients are not significant. In line with the conclusions drawn from the preceding
analyses concerning the depreciation of buildings, there is no clear evidence of a relation between

the present value of depreciation allowances for buildings and investment activity.

7 Concluding remarks

The impact of tax policy measures on investment is of crucial importance for policy makers
aiming to stimulate economic growth. It is therefore fundamental to know how companies in
different situations and with different characteristics respond to changes in tax regulations. Such
information is particularly relevant to the current political discussions about the introduction
of a Common Consolidated Corporate Tax Base in the European Union. However, although
the impact of tax regulations on investment is exceptionally relevant, existing studies on this
issue are mainly limited to stock-oriented companies in the United States. In addition, the

results of these studies are very diverse, with some studies finding no impact of tax incentives
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on investment and others finding an economically significant effect.

Against this background, I have analyzed the impact of tax depreciation regulations on differ-
ent investment ratios both across countries and over time. In contrast to existing studies, I have
used a panel data set of small, medium-sized and large companies (both publicly and privately
held) from nine European countries and have considered tax depreciation by using the present
value of depreciation allowances. Based on the country- and year-specific tax depreciation regu-
lations, I have estimated the present values of depreciation allowances for buildings, machinery
and patents and employed them as key explanatory variables.

In the first analysis, the effects of tax depreciation were estimated separately for companies
that are expected to have and those that are expected not to have tax loss carry-forwards. The
results reveal that both the tax rate and tax depreciation do not affect investment activity if
companies are very unlikely to pay taxes because they have a tax loss carry-forward. This result
is particularly important for policy makers, as it demonstrates that stimulating investment by
improving tax depreciation regulations (or lowering the tax rate) is only effective if companies
actually pay taxes. In times of crisis, when many companies typically face losses and are, there-
fore, not required to pay taxes, investment incentives through improved tax depreciation may not
be effective. Based on this knowledge, the subsequent analyses have covered only corporations
without tax loss carry-forwards.

The results of the pooled cross-section and the panel data analysis for companies without tax
loss carry-forwards differ with regard to the different types of assets. Regarding patents, the
data generally reveal a positive association between the present value of depreciation allowances
and the investment ratio. However, as described above, patents are often internally developed,
and it is therefore up to the companies to decide when to complete the development process
and thus when to capitalize the developed patents. Therefore, the observed effect may only be
attributable to the time of recognition on the balance sheet rather than to the actual time of
investment and this result should therefore be interpreted with caution.

With regard to the tax depreciation of machinery, I have found a significantly positive impact
of tax depreciation on investment that decreases with increasing firm size. This result relates to
the pooled cross-section analysis as well as to the panel data analyses that include country and
firm fixed effects. The effect is also measurable when a dynamic specification is applied, and it
is robust against different company size definitions, different sample compositions and different
capital market interest rates. On the contrary, I have not found clear evidence of a relation

between investment and tax depreciation for buildings.
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Considering the current discussion regarding the introduction of a Common Consolidated
Corporate Tax Base at EU level, the results indicate that policy makers should focus on tax
depreciation regulations for machinery when elaborating possible designs of such a tax base.
In addition, the results show that improved tax depreciation for machinery may be an effective
measure for policy makers aiming to support small and medium-sized corporations in particular.
However, it should be kept in mind that the results with regard to machinery only hold for

corporations that are likely to pay taxes.
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8 Appendix

8.1 Neoclassical Theory of investment behavior - mathematical derivations

Jorgenson, 1965, bases the derivation of the Neoclassical Model of investment behavior on the

following Lagrange function (as illustrated in Section E.3):

f(t) _ e—T(l—T])t
p(OQ() — L)L) — qt)I(t) — (1) (p(t)Q(t) —I(t)L(t) — g <v(t)6 +w(t)r — x(t)3> K)]

T ) F(Q, LK) + M\ (1) (K(t) —I(t) + 6K(t)> (E.23)

The Euler necessary conditions (E.24 to E.27) for the maximum of the present value of the

firm and the applicable constraints (E.28 and E.29) are shown below:
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gfl —K—-T+6K=0 (E.29)

Combining Equations E.24 and E.25 leads to the marginal productivity condition for labor

services:2’
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2"The marginal product for labor services is positive because gQ and have different algebraic signs.
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To derive the marginal productivity condition for capital services, Equation E.26 is solved for
A1(t), and the result is differentiated with respect to t. For simplicity, 7(¢),v(t), w(t) and z(t)

are noted as 7,v,w and x in the following.

A (t) = —e T (E.30)

d
& dt)\l( ) = (re_r(l_mt — rTIe_T(l_T)t)q e r(i=mr)t g=-¢e" (I_Tf)t(rq —rriq—¢q)  (E.31)

Replacing A1(t) and %Al(t) in Equation E.27 leads to the following result:
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Combining this equation with Equation E.24 results in the marginal productivity condition

for capital services:2®
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28 Again, the marginal product of capital services is positive because gg and have different algebraic signs.
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8.2 Data selection process

Table E.10: Data selection process

Number of
Selection firm-year
observations
Firm-year observations with (any) available data (25 European countries, 23,763,554
excluding Croatia, Cyprus and Slovenia, for 1994 to 2007)
— Countries without changes in depreciation regulations between 1998 and 11,518,183
2007 (BE, EE, ES, GR, IT, LV, NL, PT, SE)
— Companies other than corporations (partnerships, etc.) 889,500
— Firm-year observations with missing data for industry, assets, depreciation 3,526,035
or other non-current liabilities
— Erroneous observations (i.e., total assets < fixed assets, leverage > 1) 96,067
— Firm-year observations of companies with a changing group structure be- 810.682
tween 1994 and 2007
— Firm-year observations in non-euro states for which no exchange rate is 40,092
available
— Companies without tangible and intangible fixed assets between 1994 and 128,002
2007

— Missing data on variables in Table E.2 (including all data from 1994 to 3,871,838
1997 because of missing data on depreciation regulations during that time)

= Original sample (nine European countries, 1998 to 2007) 2,883,155

Pooled cross-section analysis

— Firm-year observations that have to be deleted because of the random 2,751,597
sampling procedure

= Random sample (nine European countries, 1998 to 2007) 131,558

Panel data analysis

— Firm-year observations that have to be deleted because of the random 2,727,577
sampling procedure

= Random sample (nine European countries, 1998 to 2007) 155,578
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8.3 Definitions of variables
Table E.11: Variable definitions
Variable Definition Expected
sign

Investment rate 1

Changes in tangibles and intangibles plus depreciation, scaled
by the end-of-prior-year sum of tangibles and intangibles; mea-
sured as a decimal

dep. variable

Investment rate 2

Changes in tangibles, scaled by end-of-prior-year tangibles;
measured as a decimal

dep. variable

Investment rate 3

Changes in tangibles plus depreciation, scaled by end-of-prior-
year tangibles; depreciation of tangibles is estimated as the ratio
of tangibles to the sum of tangibles and intangibles in year t-1
multiplied by the total amount of depreciation; measured as a
decimal

dep. variable

Taz rate Statutory corporate profit tax rate; measured as a decimal ?

Pvda machinery Present value of depreciation allowances for machinery; mea- +
sured in percentage points

Puda buildings Present value of depreciation allowances for buildings; mea- +
sured in percentage points

Puda intangibles Present value of depreciation allowances for intangibles; mea- +
sured in percentage points

Scaled cash flow (Profit/loss for period; + depreciation; + changes in other non- +
current liabilities, (;_1))/total assets;_;; measured as a deci-
mal

Leverage; 1 Ratio of debt (non-current and current liabilities) to total as- -
sets; measured as a decimal

Ln(total assets);—1  Logarithm of total assets (measured in 1,000 euro) in year t-1 +

Average tangibility ~ Average ratio of tangible and intangible fixed assets to total +
assets over all years with available data

Year of incorpora- Indicator variable; one if a company is in the first three years +

tion after incorporation and 0 otherwise

Profit prior year Indicator variable; one if a company had an operating profit > +
50,000 in the preceding year and 0 otherwise

Country risk Shows the OECD country credit risk and takes values between —
zero (low risk) and seven (high risk)

Unemployment rate  Yearly unemployment rate; measured as a decimal —

Hourly wages Yearly average wages per hour; measured in euro —

Inflation Inflation rate based on average consumer prices; measured as a ?
decimal

Treasury rate Government bond yields with a ten-year maturity; measured as —
a decimal

Market size Logarithm of the number of inhabitants ?

GDP growth Yearly growth in gross domestic product; measured as a decimal +

GDP per capita Gross domestic product per capita; measured in euro +

EU 10 Indicator variable; one if a company was a member of the EU +
10 states and 0 otherwise

Eurozone Indicator variable; one if a company is member of the Eurozone +

(i.e., for Germany, Finland and France) and 0 otherwise
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8.5 Dynamic panel data models
8.5.1 Ordinary least squares and within groups estimator

Equation E.22 in a generalized form appears as follows:

Vit = Po+ L1Yi, -1+ B2 Xit + BsWi e + v + €+ (E.40)

¢ represents year-specific effects, and ¢; ; is the composite error term with €; ; = 6; + u;, ¢,
whereby J; represents (unobserved) company-specific fixed effects and w; ; is the idiosyncratic
error term.

Applying a simple ordinary least squares estimator would ignore company-specific fixed effects
and therefore lead to endogeneity through omitted variables. Since y; ¢ is a function of ¢; and ¢; is
time invariant, y; ;1 must be a function of §;. As a result, the equation suffers from endogeneity
(E(es, t|yi, t—1) # 0), and the ordinary least squares levels estimator is biased and inconsistent
because the correlation between the error term and the lagged dependent variable does not dis-
appear as the number of companies in the sample increases. This problem is known as “dynamic
panel bias” (Nickell, 1981), and the implications of such a bias are as follows. If a company
experiences a large positive shock in investment in year t outside the estimated model, the fixed
effect for this company (which is the deviation of the company’s average investment from the
average investment in the sample) will be higher for the whole period under consideration. In
year t+1, both the fixed effect and the lagged dependent variable will be higher, indicating a
positive correlation between the lagged dependent variable and the error. Therefore, predictive
power may be attributed to the lagged dependent variable, which, in fact, belongs to the fixed
effect. Because the impact of a (positive or negative) shock in a single year on the company’s
fixed effect decreases with an increasing number of periods considered, the ordinary least squares
estimator is (only) consistent if the number of periods is sufficiently large (see also Roodman,
2009).

A common approach to overcome the problem of endogeneity through omitted variables is to
transform the data to remove time-invariant company-specific effects. The within groups esti-
mator does this by expressing Equation E.40 as deviations of the variables from their respective
mean values. The transformed equation is then estimated by ordinary least squares. Equation

E.40 transforms to



E The effects of tax depreciation on the level of investment 204

Vit — Ui = Bo+ Br(yi t—1 — Ui) + Bo(Xit — Xi)

+ Bs(Wi, e — Wi) + (ve —4.) + (6 — &) + (s, ¢ — us.) (E.41)

or, in simplified notation:

it = Bo + Briji. -1+ BoXi ¢ + BaWi ¢ + e + iy, ¢ (E.42)

Since the mean of all time-invariant company-specific effects is itself 9;, these company fixed
effects - and hence one potential source of endogeneity - are removed from the equation. However,
the fixed effects estimator does not eliminate the dynamic panel bias because the transformed
lagged dependent variable is still correlated with i; ; by construction. This relation becomes
apparent when the transformed lagged dependent variable and the transformed error term are

displayed as follows:

Uit-1 =Yi,t—1 — 75 Wit + - Yit + ... + YiT—1) (E.43)

i.Li7 = Ujt — ﬁ(ulg + U1 ’LLiT) (E44)

As these equations show, y; ;—1 in the first equation is correlated with u;;—1 in the second
equation. In the same manner, u;; in the second equation is correlated with 1 in the first one.?’
Therefore, the assumption of strict exogeneity of the regressors is violated, and also the within
groups estimator is biased in the presence of a lagged dependent variable.?? The bias remains

if the number of individuals (in this case, companies) in the sample increases. However, as with

ordinary least squares estimation, the bias decreases as T increases.

8.5.2 The difference GMM estimator

In the case of difference GMM, in a first step, Equation E.40 is transformed by first-differencing,

leading, in generalized form, to

Ay = Bo+ B1-Ayi t—1+ B2 AX; ¢ + B3 - AW, ¢ + Ay + Aug ¢ (E.45)

29There are many other correlated pairs, but because all the items in these other pairs contain —, the correlation

-1
is second order (Roodman, 2009). o
3%Random effects models are not considered here because the company-specific fixed effects are assumed to be
correlated with some of the explanatory variables. As one crucial assumption of random effects models is a
zero mean of the company-specific effects conditional on the explanatory variables, the results from a random
effects model would be biased and inconsistent. However, note that the random effects estimator is also biased
in the presence of a lagged dependent variable (in the context of random effects models generalized least squares
(GLS) is applied and after quasi-demeaning y;, + — 0y;. is correlated with €;, + — 0¢;.).
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As Equation E.45 shows, company fixed effects are eliminated by the transformation because they
are time invariant, but the lagged dependent variable is correlated with the error term through
i, t—1 and u; 1. However, it is now possible to use longer lags of the lagged dependent variable
as instruments since they are orthogonal to the error and correlated with the (differenced) lagged
dependent variable. Under difference GMM, it is possible to use all available lags as instruments
for the differenced lagged dependent variable. That is, y; 1 is available as an instrument in t=3,
y;,1 and y; o are available as instruments in t=4 and so forth.3! All instruments are therefore
drawn from within the dataset, and the transformed lagged dependent variable is instrumented
with lagged levels. The use of lagged levels as instruments for endogenous variables is possible
with not only a lagged dependent variable but also other endogenous explanatory variables.
One important drawback of the differencing approach is that it decreases the sample size in
panels with gaps because if one observation is missing, two observation periods cannot be used
in the analysis. Therefore, Arellano & Bover, 1995, developed so-called “orthogonal deviations”,
within which the average of all available future observations, rather than the previous observa-
tion, is deducted from the current observation. They also show that in balanced panels, optimal
estimators are invariant to the method of transformation that is used to eliminate time-invariant

fixed effects (see also Roodman, 2009).

31The advantage of difference GMM compared with two-stage least squares (2SLS) estimates is that in 2SLS, the
sample is reduced when longer lags are used as instruments because observations are dropped if instruments
are not available. By contrast, in difference GMM, a set of instruments is built for each time period whereby
missing values are substituted with zero (Roodman, 2009).
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8.6 Results of robustness checks

Table E.14: Pooled cross-section estimates including size effects

Variable Investment rate 1 Investment rate 2 Investment rate 3
Tax rate -1.158%* -1.325%%* -1.376%**
(-2.50) (-3.31) (-3.14)
Pvda machinery 0.079*** 0.045%** 0.071%**
(7.33) (4.73) (6.77)
Pvda machinery«Size2 -0.041%** -0.011 -0.031%**
(-3.88) (-1.09) (-2.92)
Pvda machinery*Size3 -0.062%** -0.028%** -0.053%**
(-5.82) (-2.96) (-5.06)
Pvda machinery*Size4 -0.075%** -0.039%** -0.067%**
(-6.91) (-4.07) (-6.31)
Pvda buildings -0.003 -0.003 -0.003
(-0.65) (-0.84) (-0.84)
Pvda buildings*Size2 -0.021%** -0.011%** -0.017%**
(-5.34) (-3.12) (-4.35)
Pvda buildingsxSize3 -0.018%** -0.009** -0.149%**
(-4.10) (-2.44) (-3.57)
Pvda buildings#Size4 -0.0227%** -0.013%%* -0.020%**
(-4.91) (-3.34) (-4.51)
Pvda patents 0.022%**
(3.72)
Pvda patentsxSize2 -0.011%*
(-2.54)
Pvda patents*Size3 -0.016%**
(-3.30)
Pvda patents*Size4 -0.019%**
(-3.66)
Size2 6.001%** 1.951** 4.000%**
(5.84) (2.20) (4.12)
Size3 8.132%** 3.472%** 5.874%**
(7.84) (3.91) (6.04)
Size4d 9.569%** 4.602%** 7.274%%*
(8.59) (5.16) (7.39)
Industry-year fixed effects Yes Yes Yes
Number of observations 107,033 107,033 107,033
R? 0.045 0.038 0.045
Prob > F 0.000 0.000 0.000

The table shows the linear regression results for firm investment behavior, estimated over the period from
1998 to 2007. The sample includes only companies that do not have tax loss carry-forwards. The dependent
variables are different (gross) investment rates, as defined in Section E.4.2. Additional explanatory variables
are included in all regressions (see Table E.11 for descriptions). Size is an indicator variable for company size,
measured by average total assets. The variable is one if a company belongs to the smallest (sizel) or largest
(sized) 25 percent of all corporations in the sample. Industry, year and industry-year indicator variables are
included in all three specifications but are not reported. Standard errors allow for heteroskedasticity and are
clustered by firm; t-values are shown in parentheses. *, ** and *** indicate statistical significance at the ten-,
five- and one-percent level, respectively. Prob > F shows the p-value associated with the F-test for the null
hypothesis that all coefficients are equal to zero.
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Table E.15: Panel data estimates including size effects

Variable Investment rate 1 Investment rate 2 Investment rate 3
Tax rate 0.271 -0.327 0.173 -0.270 0.097 -0.456
(0.72) (-0.69) (0.52) (-0.66) (0.27) (-1.02)
Pvda machinery 0.043%** 0.124%*** 0.015%* 0.102%** 0.039*** 0.141%**
(4.53) (3.82) (1.78) (3.44) (4.23) (14.24)
Pvda machinery*Size2 -0.014* -0.099%** 0.005 -0.086** -0.010 -0.122%%*
(-1.74) (-2.67) (0.75) (-2.55) (-1.19) (-3.27)
Pvda machineryx*Size3 -0.037***  _0.118%**  -0.014* -0.099***  -0.034***  -0.135%**
(-4.57) (-3.53) (-1.92) (-3.23) (-4.35) (-3.93)
Pvda machinerySized  -0.050***  _0.128%**  _0.021***  -0.106***  -0.047%**  _0.143*
(-5.26) (-3.89) (-2.62) (-3.51) (-5.21) (-4.24)
Pvda buildings 0.008* -0.015%* 0.006 -0.017%* 0.008* -0.016**
(1.76) (-1.91) (1.39) (-2.52) (1.88) (-2.19)
Pvda buildings*Size2 -0.009*** 0.004 -0.006** 0.011 -0.009%** 0.007
(-2.84) (1.29) (-1.96) (0.81) (-2.84) (0.54)
Pvda buildings*Size3 -0.007* 0.015 -0.006* 0.018* -0.008%* 0.016
(-1.76) (1.30) (-1.90) (1.71) (-2.15) (1.42)
Pvda buildings*Size4 -0.008** 0.027F%*  -0.009** 0.024** -0.010%*** 0.024**
(-2.06) (2.61) (-2.55) (2.53) (-2.65) (2.29)
Pvda patents 0.017***  -0.002
(2.58) (-0.09)
Pvda patents*Size2 0.000 0.020
(0.11) (0.82)
Pvda patents*Size3 -0.007* -0.002
(-1.95) (-0.07)
Pvda patents«Size4 -0.012%F*  _0.006
(-2.89) (-0.24)
Size2 1.822%* -0.006 1.448%*
(2.28) (-0.01) (1.92)
Size3 4.185%** 1.687** 3.493***
(5.17) (2.51) (4.66)
Size4 5.772%** 2.4547%%* 4.665***
(5.95) (3.23) (5.47)
Country fixed effects Yes No Yes No Yes No
Firm fixed effects No Yes No Yes No Yes
Number of observ. 131,967 131,967 131,967 131,967 131,967 131,967
(Within) R2 0.034 0.021 0.025 0.019 0.035 0.022
Prob > F 0.000 0.000 0.000 0.000 0.000 0.000

The table shows the linear regression results for firm investment behavior, estimated over the period from
1998 to 2007. The sample includes only companies that do not have tax loss carry-forwards. The dependent
variables are different (gross) investment rates, as defined in Section E.4.2. Additional explanatory variables
are included in all regressions (see Table E.11 for descriptions). Size is an indicator variable for company size,
measured by average total assets. The variable is one if a company belongs to the smallest (sizel) or largest
(sized) 25 percent of all corporations in the sample. Industry, year and industry-year indicator variables are
included in all three specifications but are not reported. In addition, either country or firm fixed effects are
included but not reported. Standard errors allow for heteroskedasticity and are clustered by firm; t-values are
shown in parentheses. *, ** and *** indicate statistical significance at the ten-, five- and one-percent level,
respectively. Prob > F shows the p-value associated with the F-test for the null hypothesis that all coefficients
are equal to zero.
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Table E.16: Pooled cross-section estimates - original sample

Variable Investment rate 1 Investment rate 2 Investment rate 3
Tax rate 0.231 -0.147 -0.388*
(0.89) (-0.68) (-1.65)
Pvda machinery 0.191%** 0.119%** 0.152%**
(19.00) (16.16) (18.09)
Pvda mach.xIn(total assets);_; -0.020%** -0.011%** -0.015%+*
(-17.27) (-13.71) (-15.95)
Pvda buildings 0.030%** 0.019%** 0.025%**
(13.89) (10.00) (12.09)
Pvda buil.xIn(total assets);_; -0.007*** -0.004*** -0.006***
(-35.62) (-26.72) (-33.43)
Pvda patents 0.015%**
(3.90)
Pvda pat.xln(total assets);—1 0.000
(0.24)
Ln(total assets);_1 2.127%%* 1.257#%% 1.667***
(23.10) (17.00) (19.55)
Scaled cash flow 1.206%** 0.970%** 1.114%**
(31.67) (30.06) (30.01)
Scaled cash flow;_1 0.042%** 0.032%** 0.040***
(3.22) (3.18) (3.21)
Leverage;_1 0.020* -0.061*** -0.039***
(1.94) (-7.15) (-4.00)
Average tangibility -0.999%** -0.215%** -0.804***
(-140.36) (-31.82) (-106.10)
Year of incorporation 0.124%** 0.125%** 0.144%***
(15.50) (18.36) (18.83)
Profit prior year -0.044%** -0.014** -0.019%**
(-6.35) (-2.38) (-2.83)
Country risk 0.009 0.064*** 0.060***
(0.63) (6.63) (5.76)
Unemployment rate -2.187*** -1.449%*** -1.219%**
(-5.87) (-4.74) (-3.65)
Hourly wages -0.006** -0.0097%** -0.0171%**
(-2.42) (-4.24) (-4.82)
Inflation 0.970%** 0.611%** 0.746%**
(6.54) (5.05) (5.65)
Treasury rate -0.936 1.086 -1.291
(-0.68) (0.91) (~1.00)
Market size -0.382%** -0.261%** -0.341%%*
(-10.94) (-8.47) (-10.04)
GDP growth 2.396%** 2.395%** 2.792%**
(5.39) (6.39) (6.79)
Ln(GDP per capita) 0.007 0.012 0.050%#*
(0.45) (0.94) (3.52)
EU 10 0.615%** 0.592%** 0.784%**
(5.63) (6.12) (7.37)
Eurozone -0.027 0.124%** 0.150%**
(-0.74) (4.60) (5.07)
Constant -12.559%** -7.380%** -8.821%**
(-12.60) (-8.79) (-9.35)
R? 0.044 0.037 0.043

The table shows the linear regression results for firm investment behavior, estimated over the period from 1998
to 2007. The sample includes only companies that do not have tax loss carry-forwards (number of observations
= 2,556,240). The dependent variables are different (gross) investment rates, as defined in Section E.4.2.
See Table E.11 for a description of the dependent and independent variables. Industry, year and industry-
year indicator variables are included in all three specifications but are not reported. Standard errors allow for
heteroskedasticity and are clustered by firm; t-values are shown in parentheses. *, ** and *** indicate statistical
significance at the ten-, five- and one-percent level, respectively. The p-value associated with the F-test for the

null hypothesis that all coefficients are equal to zero is zero in all three specifications.
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Table E.17: Panel data estimates with country fixed effects - original sample

Variable Investment rate 1 Investment rate 2 Investment rate 3
Tax rate 0.001 -0.324 -0.419*
(0.00) (-1.42) (-1.68)
Pvda machinery 0.156%** 0.083*** 0.117***
(13.85) (10.30) (12.82)
Pvda mach.xIn(total assets);_; -0.018%** -0.009*** -0.013%+*
(-14.43) (-10.73) (-13.31)
Pvda buildings 0.027%** 0.015%** 0.024***
(10.28) (6.23) (9.00)
Pvda buil.xIn(total assets);_; -0.007*** -0.005*** -0.006***
(-34.23) (-26.47) (-32.32)
Pvda patents 0.017%**
(3.01)
Pvda pat.xln(total assets);—1 -0.000
(-0.37)
Ln(total assets);_1 1.977H*% 1.090%** 1.507***
(20.56) (14.25) (17.06)
Scaled cash flow 1.207%** 0.972%** 1.116%**
(31.61) (29.98) (29.92)
Scaled cash flow;_1 0.042%** 0.032%** 0.040%**
(3.22) (3.18) (3.21)
Leverage;_1 0.020* -0.061*** -0.038***
(1.94) (-7.06) (-3.92)
Average tangibility -0.998%** -0.213%** -0.802%**
(-140.34) (-31.51) (-105.92)
Year of incorporation 0.125%** 0.126%** 0.145%**
(15.57) (18.46) (18.89)
Profit prior year -0.043%** -0.012%* -0.018%**
(-6.22) (-2.17) (-2.66)
Country risk -0.032 -0.012 -0.041
(-1.18) (-0.51) (-1.56)
Unemployment rate -3.017*** -2.610*** -2.862%**
(-5.39) (-5.22) (-5.27)
Hourly wages -0.003 -0.005 -0.003
(-0.44) (-0.93) (-0.56)
Inflation 0.697*** 0.464** 0.768***
(2.63) (2.04) (3.07)
Treasury rate -4.363%F* -3.633%* -4.265%**
(-2.57) (-2.46) (-2.63)
Market size -1.857 -2.872%* -3.649%**
(-1.30) (-2.44) (-2.82)
GDP growth 3.054%** 3.038%** 3.696***
(5.23) (6.45) (7.12)
Ln(GDP per capita) -1.096*** -1.543*** -1.6927%**
(-2.68) (-4.63) (-4.58)
EU 10 4.590 7.583** 9.735%**
(1.16) (2.35) (2.75)
Constant 23.516 50.942%* 61.704%**
(0.91) (2.43) (2.68)
Number of observations 2,556,240 2,556,240 2,556,240
R? 0.045 0.037 0.042

The table shows the linear regression results for firm investment behavior, estimated over the period from
1998 to 2007. The sample includes only companies that do not have tax loss carry-forwards. The dependent
variables are different (gross) investment rates, as defined in Section E.4.2. See Table E.11 for a description
of the dependent and independent variables. Industry, year, industry-year and country indicator variables are
included in all three specifications but are not reported. Standard errors allow for heteroskedasticity and are
clustered by firm; t-values are shown in parentheses. *, ** and *** indicate statistical significance at the ten-,
five- and one-percent level, respectively. The p-value associated with the F-test for the null hypothesis that all

coefficients are equal to zero is zero in all three specifications.
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Table E.18: Panel data estimates with firm fixed effects - original sample

Variable Investment rate 1 Investment rate 2 Investment rate 3
Tax rate 0.749** 0.203 0.267
(2.34) (0.73) (0.89)
Pvda machinery 0.078%** 0.058%** 0.055%*
(2.87) (2.61) (2.22)
Pvda mach.xIn(total assets);_; -0.008** -0.006** -0.005
(-2.46) (-2.26) (-1.64)
Pvda buildings 0.046%** 0.009* 0.024***
(8.74) (1.88) (4.89)
Pvda buil.xIn(total assets);_; -0.010*** -0.002%** -0.006***
(-10.02) (-2.87) (-6.33)
Pvda patents 0.072%**
(3.72)
Pvda pat.xln(total assets);—1 -0.009***
(-3.65)
Ln(total assets);_1 1.310%** 0.120 0.114
(3.93) (0.51) (0.43)
Scaled cash flow 1.157%** 0.962%** 1.081%**
(23.51) (23.33) (23.36)
Scaled cash flow;_; 0.067*** 0.058*** 0.065***
(3.47) (3.48) (3.47)
Leverage;_1 -1.068*** -1.063*** -1.164%**
(-38.14) (-46.54) (-46.56)
Year of incorporation -0.032%** 0.048*** 0.036%**
(-3.08) (5.45) (3.66)
Profit prior year 0.104*** 0.118%** 0.130%**
(13.08) (17.52) (17.44)
Country risk -0.045 0.023 0.001
(-1.43) (0.85) (0.03)
Unemployment rate -2.208%*** -1.856%*** -2.496***
(-3.37) (-3.07) (-3.82)
Hourly wages -0.011 -0.009 -0.010
(-1.52) (-1.51) (-1.58)
Inflation 0.142 -0.400 -0.184
(0.48) (-1.51) (-0.64)
Treasury rate -11.889*** -11.119%** -12.526***
(-6.18) (-6.56) (-6.77)
Market size 0.610 1.258 0.951
(0.37) (0.90) (0.63)
GDP growth 0.952 -0.539 -0.116
(1.43) (-0.96) (-0.19)
Ln(GDP per capita) 0.081 0.175 0.153
(0.17) (0.42) (0.34)
Constant -21.262 -24.892 -18.851
(-0.64) (-0.89) (-0.62)
Industry-year fixed effects Yes Yes Yes
Firm fixed effects Yes Yes Yes
Number of observations 2,556,240 2,556,240 2,556,240
Within R? 0.040 0.036 0.038
Prob > F 0.000 0.000 0.000

The table shows the linear regression results for firm investment behavior, estimated over the period from
1998 to 2007. The sample includes only companies that do not have tax loss carry-forwards. The dependent
variables are different (gross) investment rates, as defined in Section E.4.2. See Table E.11 for a description
of the dependent and independent variables. Year, industry-year and firm indicator variables are included in
all three specifications but are not reported. Standard errors allow for heteroskedasticity and are clustered by
firm; t-values are shown in parentheses. *, ** and *** indicate statistical significance at the ten-, five- and
one-percent level, respectively. Prob > F is the p-value associated with the F-test for the null hypothesis that

all coefficients are equal to zero.
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Table E.19: Pooled cross-section estimates - alternative discount rate

Variable Investment rate 1 Investment rate 2 Investment rate 3
Tax rate -0.412 -0.722%* -0.556
(-1.02) (-2.04) (-1.44)
Pvda machinery 0.019 0.049*** 0.061%**
(0.93) (2.89) (3.23)
Pvda mach.xIn(total assets);_; -0.002 -0.004** -0.007***
(-0.99) (-2.16) (-3.21)
Pvda buildings -0.030%** -0.008 -0.010*
(-5.19) (-1.59) (-1.90)
Pvda buil.xIn(total assets);_; -0.001 -0.002%** -0.002***
(-1.28) (-3.55) (-4.44)
Pvda patents 0.119%**
(8.30)
Pvda pat.xln(total assets);—1 -0.012%**
(-7.56)
Ln(total assets);_1 1.334%*% 0.503%#* 0.760%**
(6.84) (3.30) (4.49)
Scaled cash flow 1.150%** 0.952%** 1.088***
(11.08) (11.05) (11.51)
Scaled cash flow;_; 0.032 0.030 0.033
(1.26) (1.24) (1.30)
Leverage;_1 0.148*** 0.152%** 0.157***
(3.52) (4.14) (3.89)
Average tangibility -0.952%** -0.417%%* -0.927%**
(-26.54) (-12.96) (-26.03)
Year of incorporation 0.247%** 0.243*** 0.273%**
(4.96) (5.32) (5.50)
Profit prior year -0.031 -0.016 -0.014
(-1.09) (-0.65) (-0.52)
Country risk -0.005 0.049*** 0.044**
(-0.25) (3.11) (2.53)
Unemployment rate -0.813 -0.486 -0.033
(-1.49) (-1.05) (-0.07)
Hourly wages -0.032%** -0.024%** -0.036%**
(-7.17) (-7.16)