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1 Introduction

In March 2011 the European Commission submitted a draft directive proposing the
introduction of a Common Consolidated Corporate Tax Base (European Commis-
sion, 2011). Under a CCCTB the companies belonging to a corporate group would be
allowed to file one single tax return and consolidate all the profits and losses they in-
cur across the EU. The aim of this proposal is to remove existing tax obstacles to the
development of the internal market. A main issue of the present system, in which
corporations in the EU are taxed separately (separate accounting), concerns the high
costs relating to compliance with transfer-price regulations according to the arm’s-
length principle. In addition, over-taxation arises in cross-border activities where a
cross-border loss offset is only available under certain pre-conditions. What is more,
the network of double taxation treaties grants businesses insufficient protection

against double taxation since such treaties are designed to address bilateral relations.

Under a CCCTB the consolidated tax base would be shared out amongst the member
states in which the corporation is active, according to a specific formula using a com-
bination of tangible fixed assets, labor costs, employment, and sales by destination as
the allocation key (formula apportionment). The CCCTB constitutes a form of group
taxation allowing for a cross-border loss offset, which under the current system of
separate accounting only applies locally in a small number of countries under very
specific conditions. The CCCTB option thus offers some kind of institutional choice,
under which the corporations concerned opt either for tax planning under separate
accounting with no cross-border loss offset but the opportunity for profit shifts, or for
cross-border loss offset with tax planning under formula apportionment. Under for-
mula apportionment, corporations would lose opportunities for profit shifting, and
we might expect consequences for investment (allocation of production factors) and

the choice of location.

Our study investigates the acceptance and effects that introduction of an optional
CCCTB would have on the allocation of investment and usage of specific tax-planning
alternatives available under separate accounting and formula apportionment. In this
case an optional CCCTB means that companies would not be forced to enter the new

system, and hence to carry the costs of switching to this new regime.

Up to now, these questions have been examined only in part. Empirical investigations
have been limited to the domestic context. The impact of ’institutional choices‘ has

been subjected to scant examination as a whole. As a rule, these choices are made on



the basis of a complex network of facts and circumstances, for which scarcely any da-
ta emerges that can be scrutinized. Research relating to profit shifting often neglects
the possibility of potential losses in the analysis.! Since we lack real-life data that
would allow us to analyze the effect of an optional taxation on a consolidated basis,
we use the method of experimental economics. The experimental method has an ad-
ditional advantage. Psychological aspects can be investigated more easily in a con-
trolled laboratory environment than in real-life data. Such aspects play an important
role when it comes to decisions regarding taxes, as has already been pointed out by
Schmolders (1960, 1970). . The controlled laboratory environment is of particular
significance in our experiment due to the complexity of the issue under examination.
Beyond behavioral anomalies that are often observed in cases of decisions made in a
situation of uncertainty, we can investigate, how people deal with complexity extend-

ing beyond their cognitive limits (Simon, 1957).

Our experiment focuses on the choice of tax regime (separate accounting or formula
apportionment), the allocation of production factors, and profit-shifting activities in
the presence of uncertain returns on investment. In a 2-by-2 treatment design, we
consider the impact of two levels of tax-rate differential and of a manager versus an
owner compensation scheme. Several empirical investigations have shown that tax-
rate differentials impact on investment-location and transfer-pricing decisions (see
Section 2 below). The remuneration scheme could play an important role since own-

ers have to bear losses, while managers do not.

With respect to the proposed introduction of a CCCTB, we observe in our experiment
that participants make use of taxation on a consolidated basis in a substantial num-
ber of cases, while at the same time they exploit the benefits of shifting profit to lower
taxed investment alternatives outside the consolidated group. Furthermore, our ex-
perimental results suggest that the use of formula apportionment influences the allo-
cation of economic values taken up in the allocation formula. These findings suggest
that profit shifting will continue to take place and is carried out using the same ave-
nues, i.e., allocation of assets to low taxed investment alternatives and shifting of ‘pa-
per’ profits. However, they also make it clear that formula apportionment provides an
equivalent alternative tax regime since it offers intra-group loss-offset and, hence,

brings with it tax advantages in cases that investments end up in a loss.

1 The influence of taxation on investment under uncertainty is analyzed on a theoretical basis by Mack-
ie-Mason, 1990; Alvarez, Kannianinen and Sodersten, 1998; Sureth, 2002; Niemann and Sureth,
2004; Edmiston, 2004; Alvarez and Koskela, 2008; Gries, Prior and Sureth 2012.



Our paper is structured as follows. Section 2 provides a brief survey of theoretical and
empirical studies on tax-planning strategies under separate ac-counting and formula
apportionment. In Section 3 we present a static model on the impact of the tax re-
gime (separate accounting and formula apportionment) on the optimal allocation of
production factors and tax planning activities making use of profit shifting to low-tax
jurisdictions. Section 4 describes the experimental design and develops our research

hypotheses. Section 5 brings out the results of our analysis. Section 6 concludes.

2 Literature

Institutional settings involving tax planning either under separate accounting or for-
mula apportionment have been the object of a number of empirical investigations.
Many of these investigate the impact of tax rates on choice of investment location and
intra-group transfer pricing under separate accounting. Losses, the possibilities to
off-set losses, or other non-debt tax shields? have been granted relatively little atten-

tion, though.

Arachi and Biagi, 2005, Hanlon and Heitzman, 2010 and Feld and Heckemeyer,
2011, report on the impact of tax differentials on investment location decisions.
Moreover, the possibilities of using tax differentials by way of transfer pricing are ex-
amined (1) directly on the basis of given market prices or transaction volumes (Ber-
nard and Weiner, 1990; Swenson, 2001; Clausing, 2003), or (2) indirectly via report-
ed profits or profitability, and are shown both for the USA (Grubert and Mutti, 1991;
Harris, 1993; Klassen et al., 1993; Harris et al., 1993; Collins et al., 1998; Klassen and
Laplante, 2012), and the OECD (Bartelsman and Beetsma, 2003) as well as for Eu-
rope (Huizinga and Laeven, 2008; Egger, Eggert and Winner, 2010 and Dharmapala
and Riedel, 2013).3

Devereux, 1989 and Devereux, Keen and Schiantarelli, 1994 consider the influence of
asymmetric taxation of profits and losses on investment decisions. DreBler and
Overesch, 2013 deal with the impact of existing loss-carry forwards and the treatment

of future losses on the extent of German outbound investment.

In the context of capital structure, the impact of any losses or loss carry-forwards has

been largely neglected. In some cases this influence is taken into account using a bi-

2 See, for example, the current OECD “Action Plan on Base Erosion and Profit Shifting” (OECD 2013a,
2013b) for more sophisticated approaches.

3 In the scope of a meta study Heckemeyer and Overesch, 2013 calculate a semi elasticity of EBIT in
relation to the statutory tax rate of 1.3.



nary regression variable that controls for existence or non-existence of loss carry-

forwards (Ramb and Weichenrieder, 2005; Buettner, Overesch and Wamser, 2011).

In order to avoid generating distorted results, losses or tax loss carry-forwards are
also, for the most part, also neglected or explicitly omitted from the analysis, also
when it comes to looking into profit shifting via transfer pricing (Klassen et al., 1993;
Huizinga and Laeven, 2008 and Dharmapala and Riedel, 2013). To our knowledge,
only Creedy and Gemmel, 2011 have given specific scrutiny to loss-making companies
up to now. These authors show analytically that tax-rate sensitivity of tax revenue

decreases the more asymmetrical the tax system becomes.

Offsetting losses against profits is of central importance when businesses are deciding
whether to opt for a group taxation regime, which allows for domestic intra-group
loss-offset, regarding taxes levied on a federal level (where there is no tax differen-
tial). In this context it is shown that with regard to a federal corporate income tax, on
a domestic level companies opt for group taxation if this is advantageous for them in
the interests of improved loss-offset (Oestreicher und Koch, 2010). Companies with
cross-border activities interpose significantly more often than not pure holding com-
panies in their host countries wherever group taxation is available (Mintz and

Weichenrieder, 2010; Oestreicher and Koch, 2012).

The determination of profits under formula apportionment is based on some form of
group income resulting from consolidation or combination of income arising at the
level of the group companies involved. As a general rule, such consolidation or com-
bination includes offsetting profits against losses earned or suffered by the companies
concerned. Besides, the consolidation or combination of income removes all incen-
tives to undertake profit shifting by way of intra-group finance or transfer pricing.
Instead, in such a regime the corporate income tax takes the form of separate taxes
on the factors included in the allocation formula (Mintz, 1999; McLure, 1980). This
implies that where allocation factors relate to company parameters, companies can
use this to optimize the distribution of these amounts across the individual tax juris-
dictions. This feature influences decisions relating to economic values (allocation
ofassets, payroll costs, number of employees and/or sales volume, for example) un-
derlying the allocation formula in a highly complex manner (Gordon and Wilson,
1986). Gérard (2006, 2007) expects the tax-rate sensitivity of investment to increase
if the definition of the formula is based predominantly on a factor that is under the

control of the multinational.



In contrast to separate accounting there are few empirical studies on tax plan-ning
and the impact of differences in tax rates and formula weights on company decisions
under formula apportionment. Existing analyses are based to a large extent on data
from the U.S. and Canada (Weiner, 1994; Klassen and Shackelford, 1998; Grubert
and Mutti, 2000; Goolsbee and Maydew, 2000; Gupta and Hofmann, 2002;
Edmiston, 2002, and Edmiston and Arze del Granado, 2006). Mintz and Smart, 2004
find that taxable income of companies under separate accounting varies with tax
rates to a significantly larger extent than taxable income of entities using formula ap-
portionment, which indicates that determining income under separate accounting is

subject to profit shifting.

The tax regimes analyzed do not allow the optional application of either separate ac-
counting or formula apportionment for corporate groups to be considered, as would
be the case if the CCCTB were to be established. In Canada the option of employing
separate accounting or formula apportionment is linked with the choice between a
subsidiary and a branch, which should also be influenced by factors other than taxa-
tion, whereas in the U.S. states under ’unitary taxation‘ formula apportionment is
mandatory with respect to "unitary businesses" if the criteria constituting such unitary

businesses are met.

In Germany, when a commercial enterprise operates in several different municipali-
ties, the trade income of this enterprise in Germany must be allocated to its parts op-
erating in the municipalities concerned according to a given formula (Riedel, 2010;
Biittner, Riedel and Runkel, 2011). For trade-tax purposes, allocation of profits ac-
cording to a formula is also prescribed for tax groups (Biittner, Riedel and Runkel,
2011). Unlike legally and economically independent entities however, since 2002 the
group can opt to fulfill the preconditions of a tax group by concluding a profit and
loss-transfer agreement (i.e., to consolidate profits and losses and apply formula ap-
portionment) or, alternatively, to assess the group companies individually (separate
accounting). In 2001 a reform of corporate income tax had the effect that the costs
associated with non-consolidation for trade tax purposes were increased because
loss-offset opportunities were reduced for those firms that were not consolidated.
Given the fact that non-consolidation involves an increase of costs, in the scope of a
natural experiment for the year 2001 Biittner, Riedel and Runkel, 2011 were able to
examine whether multi-jurisdictional entities increase profit-shifting activities under

a tax system of consolidation and formula apportionment, if this tax system allows



individual affiliates to be run as separate entities for tax purposes (‘strategic consoli-
dation‘). Using company data reported in the trade tax statistics for 1998 and 2001,
the authors point out that the varying trade-tax rate among German municipalities
exercises a significantly negative influence on the number of consolidated group
companies. Hence, Biittner, Riedel and Runkel, 2011 consider the choice between
separate accounting and formula apportionment, where possibilities for intra-group

loss offset are given also under separate accounting.

3 A static model of the determination of taxable income

Due to the complexity of the situations examined, which rules out theoretical analysis
using fully fledged models, our experiment consists of four treatments. All situations
involve stochastic elements related to the risk of a loss. Due to tax-loss carry for-
wards, our experiment is based on a dynamic game rather than a simple repetition of
one that remains static. An additional complication in carrying out theoretical analy-
sis relates to the manager (rather than owner) compensation in two of the four treat-

ments: in contrast to owners, managers are not accountable for losses.

In this section we present a static model, without consideration of tax-loss carry-
forwards. We assume that the decision makers are owners and thus accountable for
any losses. This implies that we may consider the first-order conditions for the max-
imization of expected profits without the need to consider any constraints related to
loss situations or very low gains. For this static model we deduce first-order condi-
tions for the allocation of production factors and transfer strategies under each tax
regime. Solutions for the dynamic game versions will be identified in numerical simu-

lations, in which we make use of the first-order conditions (see Section 4.4 below).

3.1 Basic assumptions

The model is based on a fictitious multinational enterprise operating in three coun-
tries called I, IT and Z. Each country hosts a subsidiary of this multinational enter-
prise, production sites (called investment objects I0 I and IO II) in the countries I
and II, and passive operations (called additional investment object Z) in country Z.
IO I and IO II produce homogenous goods using v; production factors, v; € R+,
with i € {1,2}. For simplicity, we shall not distinguish between labor and capital input,
assuming that they are linked. In country Z the multinational has located passive op-

erations (additional investment object Z), which do not produce real goods. It can



only derive income from financial transactions between itself and IO I or 10 II, which

can be of interest for tax purposes.

The investment objects in countries 1 and 2 have different profit functions. We as-
sume that each investment object may realize either a gain or a loss, the levels de-
pending on the number of production factors allocated to the respective investment
object. In other words, we assume for each investment object a profit function for the
case of a positive gain, FG (v;) and for a loss, F;V (¥;), each depending on the allocation
of the production factors to that investment object. The gain functions have standard-
ized properties, with Ff/dv; > 0 and d?FF/ dv;? < 0. The characteristics of the loss
functions are the same, but with opposite algebraic signs. We assume that a number
of N production factors is available to the multinational enterprise and that these N
factors are to be allocated among the two investment objects. Since it thus holds that
V. - N— U;, We can express each gain or loss function as a function of v,. This facilitates
the derivation of the first-order conditions for profit maximization shown below.

Note that the following analyses are based on the assumption of risk neutrality.

The outcomes are presented based on marginal gains and losses (expected marginal
profits) with respect to the number v; of production factors invested in the same
country i. We simply denote Fi¢, F;V, and F¢’ = dF¢/dv;, F}V’ = dF;V/dv;. It holds that

dF§ dry
F{'=—=%andF)' = —=*=.
dVl dv1

We assume that in each investment object, a gain occurs with the probability p, and a
loss with the residual probability (1 - p). The multinational enterprise’s expected pre-
tax profit, [[pretax) is determined by the sum of expected pre-tax profits in I0 I and
IO 11, 7ty and 7.

Hpre—tax=n1+7-[2=pF61+(1_p)FI}+pFC?+(1_p)FI; (1)

Maximization of the sum of expected pre-tax profits with respect to the number of
production factors in each of the two investment objects would require an allocation
of the production factors such that the expected marginal profit is the same in IO I

and IO I1, i.e., 71;" = 715"

Introducing now the matter of taxation, we assume that gains realized in IO I, IO II or
shifted to Z are taxed at a country specific rate t,, t, and t;, respectively. Without loss

of generality, it is assumed that t; < t, and t; < t,. Losses do not affect the multina-



tional’s tax burden in the specific period. However, losses can be carried forward,
thereby decreasing the tax burden in future periods. As already mentioned above, in
the following analysis, we ignore this effect because a fully-fledged dynamic maximi-
zation that takes the carrying forward of losses into account would be far too complex
to be manageable. We do, however, take account of the possibility to carry forward

losses in our numerical simulations.

In the following, we assume that, prior to its factor-allocation decision and prior to
the realization of positive or negative profits in the two investment objects, the enter-
prise can choose between two exclusive tax regimes, separate accounting (Section
3.2) and formula apportionment (Section 3.3). In Section 3.4, we allow for transfer

pricing and consider optimal strategies under each tax regime.

3.2 Separate accounting

In the case of separate accounting, the profits of 10 I, IO II (and Z) are taxed at the
country specific rate t;, t, (and t;), respectively. Note that since no transfer pricing is
included in the analysis at this stage, the profit of the subsidiary located in country Z

is zero.

The expected after-tax profit of the multinational enterprise under separate account-

ing, [[5A results as follows.
P4 = pFfw)A-t)+ A=-p)Ff (w)+ pFF(v) (1-t)+ A-pF (v) (2)

Maximizing this expression with respect to the number of production factors in each

of the two investment objects leads to the first order condition:
pFf (1= t) + (1 =p)F" =pFf' (1~ ;) + 1 - p)FY’ (3)

Maximization of the sum of expected after-tax profits under separate accounting with
respect to the allocation of production factors in each of the two investment objects
requires an allocation such that the expected marginal after-tax profit is the same in
IO I and IO II. In general, if we have internal solutions and if we ignore the fact that
in the experiment factors can only be allocated in integers, this allocation differs from
the optimal allocation pre-tax in that more factors will be allocated to the investment

object with the lower tax rate, which is IO I according to our assumptions above.
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3.3 Formula apportionment

In the case of formula apportionment the consolidated profits of IO I and IO II are
taxed at a combined tax rate. (The passive operations in country Z are not subject to
consolidation. Profits derived in Z are still taxed at the rate ¢, and do not play a role
here.) The weighting of local tax rates, t; and t,, in the combined tax rate depends on
the sum of wages paid in each of the two investment objects. Since we do not explicit-
ly model the input of labor and capital in a production function, we use the sum of the
marginal profits of each production factor allocated to an investment object as a
proxy for the sum of wages paid in this investment object (under the general assump-
tion that labor is remunerated such that the wage equals the marginal productivity of
labor):

L) =p Y FEG) + A-p) ) F() @

j=1.v; j=1.v;
Based on L1, L2, and t1, t2 the combined tax rate results as

Ly(vq) Ly(v,)

t=1t¢ +t
YLy + Ly(vy) - P Ly(vy) + Ly(vy)

(5)

The expected after-tax profit of the multinational enterprise under formula appor-

tionment [JFAis as follows:

[174 = p?(F¢ + F§)(1 — ©) + p(1 — p)[(F§ + FY) — Max(0, ( F¥ + FY)t)] ©)
+p(1 = p)[(FY +F§) — Max(0, (FY +FY)D)] + (1 - p)*(FY +F)
Maximizing this expression with respect to the number of production factors in each
of the two investment objects leads to a set of four first-order conditions, depending

on the gain-loss situation in IO I and IO II:

(1) For F/¢ > |F.V|, F.¢ > |F,"|:

pFE (1= + (1 —p)FY (1 — pt) — (0FEt' + pFy (¢ — pt) ()
=pF§' (1—H+ (1 —p)FY (1 — pt) — FEE + pFY (¥ — pt)
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(2) For F,G > |F.V|, F.6 < |FV|:

pFE' (1 =) + (1 — p)F/' — pFf¥ =
pF{'(1—pt) + (1 — p)FY' (1 — pt) + p?F$¢ + pFy (¥ — pt) (7.2)

(3) For F/¢ < |F.Y|, F-¢ > |F,"|:

PES'(1—pb) + (1= p)FY' (1 = pt) — (p?FEE + pFl (¢ —pt))

=pFf (1— 0 + (1 —p)F) — (pFE(pt’ +¢) — p?Fyt) (7.3)
(4) For F6 < |F2¥|, F.6 < |FyV]:
pES' (1 —pt) + (1 — p)FY' — p?Ft = pFf (1 —pt) + (1 — p)FY — p?F{¥ (7.4)

Since F;¢ and F;V are functions of v;, to satisfy the respective first-order condition the
range of v; that determines whether we are in case (1), (2), (3) or (4) needs to be con-
sistent with the range of v; of the respective case. This will lead to a valid solution

within one of the four cases.

3.4 Including transfer-pricing strategies

Under each of the tax two regimes, separate accounting or formula apportionment,
the multinational enterprise has opportunities to reduce the tax burden by way trans-

fer pricing.

3.4.1 Separate accounting

In the case of separate accounting the multinational enterprise has two ways to re-
duce the corporate tax burden. These possibilities may be combined. The first possi-
bility allows the multinational enterprise to shift pre-tax income from the highly
taxed investment object IO II to the lower taxed investment object IO I. This shift of
income is called T,. The second possibility allows the multinational enterprise to shift
pre-tax income from IO II to the lower taxed additional investment object located in

country Z. This shift of income is called T, and is taxed at the rate t,.
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However, the use of this accounting leeway is not necessarily free of charge. It may be
subject to an audit by tax authorities in country II. If a profit shift between 10 I and
IO II (or Z) is detected by the tax authorities, it incurs a subsequent tax payment. The
amount of the additional tax payment is assumed to be the shifted amount from IO II
to IO I or from IO II to the additional investment object (Z), multiplied by the tax
rate differential between IO II and IO I (or Z) and multiplied by a penalty factor k
(k>1). The probability of an additional payment being charged likewise depends on

the shifted amount, multiplied by a factor [, or [, (l1 < 1, 1, < 1), respectively.

The overall expected cost of profit shifts under separate accounting, K, is:

Kl = (tz - tl)kllT]_Z + (tz - tz)klzTZZ (8)

The expected after tax profit under separate accounting and under consideration of

profit shifts is as follows.

[IPATVT2 = p((Ff + T — t1) + (Ff =Ty = Tz) (1 = )
+(1-p) ((Fl" +Ty = Max (O,F} +Ty) ty + (Ff =Ty, = T)) ©)

+T,(1 - tz)) — ((ty — t kLT + (t; — t)kl;T?)

The first-order condition for maximizing the multinational enterprise’s expected
profit with respect to the production factors in each of the investment objects re-
quires the consideration of case distinction. These relate to the size of the transfers
relative to the respective potential loss of the object to which the profit has been shift-
ed. In the case of a relatively small transfer, the optimal factor allocation is the same
as without profit shifts. Otherwise, more factors are to be allocated to IO II. The first-
order conditions with respect to the amount of transfer from IO II to IO I are also
dependent on the relationship between the amount transferred and the magnitude of

potential loss:

pty—t; =2(t; — tklT, (10.1)
o F/+T,<0:
1 1 :

p(ty —ty) = 2(t, — t)kliTy (10.2)
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The first-order condition with respect to the transfer from IO II to the additional in-

vestment object is:
pty — t, = 2(t; — tz)kl; T, (11)

The optimal amount of profit to be shifted to IO I or to the additional investment ob-
ject Z is determined such that the expected marginal tax reduction equals the ex-

pected marginal cost of a profit shift.

3.4.2 Formula apportionment

In the case of formula apportionment the multinational enterprise also has an oppor-
tunity to use intra-firm transactions to reduce the corporate tax burden. It can shift
parts of the aggregated pre-tax profit to the lower taxed additional investment object

located in country Z. This shift of income is called T5. It is taxed at the rate t,.

Again, the use of accounting leeway is not free of charge. The amount of an additional
tax payment - in the event that use of accounting leeway between IO II and the addi-
tional investment object is detected - depends on the shifted amount. The shifted
amount is multiplied by the tax rate differential between the combined tax rate of the
tax group and the additional investment object and the penalty factor k (k > 1). The
probability of detection depends on the shifted amount, multiplied by the factor

l; (I; < 1). The expected cost of a profit shift under formula apportionment is:

KZ = (t - tz)klszz (12)

Under consideration of penalties, the expected after-tax profit of formula apportion-

ment can be set out as follows:

P42 = p?(Ff + Ff = Tz)(1 = §)
+p(1 —p)[(FE + FY — T;) — Max(0, Ff + F — Ty )i
+p(1 —p)[(F{ + Ff —Tz) — Max(0, F{ + FJ — Ty)¢

(13)
+ A =p)2(FY + FY —=Tp) + T; (1 — tp) — ((t — tp)kl;T;%)

This leads to the following first-order conditions for maximizing the multinational

enterprise’s profit with respect to the transfer to the additional investment object in
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the case of formula apportionment. The result depends on the amount of the transfer
relative to the amount of potential losses and the tax rate differential between the

group and the additional investment object Z.

(1) For F.6 > |F.V|, Fs6 = |FyV|:

p%t+ 2p(1 — p)t — ty = 2l ( — tz)kTy (14.1)
(2) For F,G > |F.Y|, F-¢ < |F;Y| and F,© < |F.V|, F-G > |F,V|:
p*t+p(1 — p)t — tz = 217 (t — tz)KTy (14.2)
(3) For Fi6 < |F.Y|, F.6 < |FV|:
p?t —tz = 2l7(t — tz)KTy (14.3)

Again the optimal amount of a profit shift is determined such that the marginal tax

reduction equals the expected marginal cost.

4 Experimental design

4.1 Basics

Based on the model presented above, we conduct a laboratory experiment to tackle
the research questions, (1) to what extent corporations would be inclined to take up a
consolidation option under various conditions, and (2) how this would impact the
location of investment and transfer-pricing activities. Over the course of 15 periods,
the participant in this experiment will make individual decisions as the responsible
representative of a group of companies. The experiment consists of a 2-by-2 design,
varying the tax rate differential and the remuneration of the decision maker. Each
treatment involves the choice between separate accounting and formula apportion-
ment, and the possibility of using tax planning strategies associated with these tax
regimes. These strategies include the allocation of production factors and the transfer
of profits from IO II to IO I (under separate accounting), and the transfer of profits

(from IO II or the tax group) to the additional investment object Z.

To present the investment decisions in a manner comparable to the actual situation
of a multijurisdictional enterprise, we need to base our laboratory experiment on re-
alistic input data. For this reason our input factors are linked to (German) company

data (the proportion of profits made and losses incurred by the subsidiaries of a mul-
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tijurisdictional enterprise including the relevant probabilities associated with these

profits or losses) making use of the database AMADEUS (updates 125 and 172).

AMADEUS is a comprehensive, pan-European database containing financial infor-
mation on some nine million public and private companies in 38 European countries.
It is made available by the private database provider Bureau van Dijk. The database
contains standardized (consolidated and unconsolidated) annual accounts, financial
ratios, activities, and ownership information on the companies included. AMADEUS
data allows us to derive the proportion of profits made and losses incurred by the
subsidiaries of a multijurisdictional enterprise (on average), providing us with a basis
for determining the probability of companies making profits or incurring losses. In
order to do so, in a first step (1) the ’average profit of all companies observed’, and (2)
the ’average profit of all profitable companies’ and the ’average losses of all compa-
nies that incurred losses® were calculated. Based on the results of these calculations,
in a second step, scaling factors for the profits and losses incurred by the companies
are derived as follows.

] Average profit of all profitable companies
Profit =

(15.1)

Average profit all companies observed

Average loss of all companies that incurred losses
Loss = - - (15.2)
Average profit all companies observed

The probability p of companies making profits is derived by dividing the proportion
of German companies reporting profits by the total number of German corporate en-
terprises.4 Conversely, the probability of companies incurring losses is 1 — p. Accord-
ing to our data, this latter probability fluctuates around a value of 20 percent, a prob-
ability of zero percent being close to zero. Against this background, we assume a

probability 1 — p of 30 per cent within this study.

We take account of a minimal period of commitment of five years with respect to the
application of the formula apportionment tax regime. Although the proposed CCCTB
does not require such period of commitment the provisions regarding ’entering and
leaving the group‘ (Chapter X, in particular Articles 61, and 68 of the proposed
CCCTB directive), and ’business reorganization’ (Chapter XI, in particular Article
70.2 of the proposed CCCTB directive) suggests that such duration is taken into ac-

4 According to the AMADEUS database the ratio of loss-making and profit-making corporate enter-
prises is one to four.
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count in order for a multinational enterprise to make full use of potential tax ad-
vantages resulting from a possible allocation of production factors to low-tax coun-
tries. By the same token, German tax law also provides for a minimum commitment

period of five years (Sec. 14 CIT).

The use of tax planning strategies is not necessarily free of charge. They may be sub-
ject to an audit by the tax authorities. If a profit shift is detected by the tax authori-
ties, an additional tax payment results. We assume that the probability of profit shift-
ing being detected is linear in the shifted amount. For profits shifted between 10 II
and IO I a probability of 0.00002 is assumed. Profits shifted to the additional in-
vestment object Z is taken into account with a probability of 0.0001.5 As far as penal-
ty payments are concerned reference is made to tax practice in Germany, leading us
to a penalty factor k of 1.25 (Section 3.4 above, equations 8 and 12).¢ In terms of ex-
pected values, if profit shifting is disregarded, the benefits of an immediate intra-
group loss-offset render formula apportionment the predominant element in multi-
national enterprises’ choice of tax regime. However, since several requirements need
to be fulfilled (e.g., formal requirements associated with the application process, legal
requirements, or additional tax burden resulting from consolidating profits and loss-
es) the formation of a tax group is by no means free of cost. In the experiment we im-
pose a onece only cost for the first-time application of formula apportionment. We
determine the cost level assuming this cost to equal the expected benefit resulting
from the application of formula apportionment over a period of three years. This
means that the expenses associated with the introduction of formula apportionment

are amortized after 60 per cent of the commitment period has elapsed.

4.2 Treatments

We use the tax-rate differential as a treatment variable and consider differentials of
five percent and 15 percent. These tax-rate differentials are designed such that posi-
tive returns in 10 I and Z are always subject to a tax burden of 15 percent whereas in
the case of a high tax-rate differential (15 percent) positive returns of 10 II are taxed
at a rate of 30 percent and in the case of a low tax-rate differential (five percent) they

are subject to a tax-rate of 20 percent. These differences in corporate tax rates are

5 I.e. the probability of detection increases by 0.1 per cent or 1 per cent, respectively, with each 100
units of profits transferred.

6 According to Sec. 238 German tax code tax payments are charged at a rate of 0.5 percent. Interest is
payable starting fifteen months after the end of the relevant tax year. Considering an average tax-audit
period of five years (Deloitte 2011), we arrive at a penalty of approximately 25 percent of saved taxes.
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based on the range of possible tax rates applicable to multinational enterprises within

the European Union.

The participants in the experiment are remunerated based on the profit made by way
of investing in IO I, IO II, and Z. We use remuneration as a treatment variable and
distinguish between two scenarios: the decision maker is either owner or manager.
We take into account the fact that managers are commonly granted bonus payments
only if a pre-determined level of profit is realized. Therefore, in the manager scenario,
their remuneration relates to the return on investment exceeding a predefined (min-
imum) profit after tax (16,000 if the tax-rate of IO II is 30 percent and 18,000 if the
tax-rate of 10 II is 20 percent) or is zero otherwise. The conversion factor from profit
to remuneration is determined such that the expected distribution of the remunera-

tion is similar in all treatments.

Note that our theoretical considerations in Section 3 are based on the assumption of a
multinational enterprise seeking to maximize expected profits after tax and bearing
the risk of the actual occurrence of a loss. For companies managed by employees, it
cannot be excluded that different objectives come into play. It is not uncommon for
managers to receive remuneration that is geared to profit. However, it is unusual for
the remuneration scheme to make employed managers liable for losses incurred by
the company (see e.g., Andreas, Rapp, Wolff, 2011). Taking into consideration the
risk of a potential loss may reflect the situation of a transparent entity managed by its
owners. Therefore, in the owner scenario, the design of our experiment is based on
the assumption that the participants in the experiment earn remuneration linked to

the (positive or negative) profit made from investing in 10 I, IO II, and Z.

Table 1 presents the parameters of the four treatments.

Table 1: Treatment design

Owner 15 Owner 5 Manager 15 Manager 5
Probability of incurring a 30 30 30 30
loss (in percent)
Remuneration Owner Owner Manager Manager
Tax rate differential 15 5 15 5
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4.3 Decision-making process

After presenting the instructions (see a translated version of the “instructions manu-
al” in the Appendix A to this paper) to the participants and clarifying any questions,
participants were seated at a computer in the Gottingen Laboratory of Behavioral
Economics and asked to make their individual decisions over the course of fifteen
periods. In each period, the participants had to decide in a first step whether they
wished to opt for separate taxation of the investment objects or group taxation.
Group taxation runs over a sequence of five years. This means that if a participant
had opted for group taxation the choice-of-tax-regime step was unavailable in the
four following periods. After five periods, separate accounting again became an op-

tion.

In the second step, depending on their individual choice of tax regime, the partici-
pants were asked to make an investment decision (allocation of production factors)

and decide whether, and if so, how they wished to make use of accounting leeway.

Allocation of production factors: participants have to allocate N = 15 available pro-
duction factors among IO I and IO II. A minimum of one production factor has to be
invested in each of the two alternative investments objects. The returns of 10 I and
IO II differ. For IO II we assume a production function of F{ (v,) = 3.015 * v,, where

v, is the number of production factors invested in IO II. This production function is

characterized by constant marginal returns (F{ "(v,) = 0). For IO I we assume a pro-

duction function of Ff(v;) = 3.120 * v; — 29 * v . This production function is char-

acterized by decreasing marginal returns (F¢ (v,) = —58).

Based on the values of Profit and Loss defined in equations 15.1 and 15.2 above, we

may link profits and losses of the investment objects (IO I, and IO II) by a factor of

approximately —g (e.g. FY (vy) = — § * FE (vy)).

Profits and losses depending on the allocation of production factors are presented in
Table 2. A comparable table was included in the written experiment instructions
(which were also read aloud to the participants) and available for view on the com-

puter screen.
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Table 2: Returns of IO I and IO II

101 1011

Number Profit Loss Number Profit Loss

of factors (p = 70%) (p = 30%) of factors (p = 70%) (p =30%)
€3] (2) (3) (4) (5) (6)
1 3,001 -2,061 14 42,210 -28,140
2 6,124 -4,084 13 39,195 -26,130
3 9,099 -6,069 12 36,180 -24,120
4 12,016 -8,016 11 33,165 -22,110
5 14,875 -9,925 10 30,150 -20,100
6 17,676 -11,796 9 27,135 -18,090
7 20,419 -13,629 8 24,120 -16,080
8 23,104 -15,424 7 21,105 -14,070
9 25,731 -17,181 6 18,090 -12,060
10 28,300 -18,900 5 15,075 -10,050
11 30,811 -20,581 4 12,060 -8,040
12 33,264 -22.224 3 9,045 -6,030
13 35,659 -23,829 2 6,030 -4,020
14 37,996 -25,396 1 3,015 -2,010

Profit shifts: Where the participants opted for separate taxation of the investment
objects, they had to decide on the profit amount they wished to shift from IO II to
IO I, and on the profit amount they wished to shift from IO II to the additional in-
vestment object. Where the participants opted for formula apportionment, they were
asked to decide on the profit amount they wished to shift from “the group” (I0 I and
IO II) to the additional investment object.

The use of tax-planning strategies can be detected by tax-authorities. Both the proba-
bility of being subject to a tax audit and the amount of additional payment depend on
the amount of profits shifted. The amounts of profit shifts related to selected proba-
bilities of being subject to a tax audit (in steps of five percent between five and 100
percent) and the corresponding penalty payments are included in the instructions
manual and are also available for view on the computer screen. Table 3 presents these

numbers for profit shifts to IO I in the case of a tax-rate differential of 15 percent.

Any profit shift was limited by the potential profit in IO II, or, if group taxation was
used, the sum of potential profits in both IOs, given the allocation of production fac-

tors in the first step.
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Shifted amount Probability of additional Amount of additional
payment payment
(percent)
€3] (2) (3)
(1) x 0,00002 (1) x 0.15 x 1,25

0 0 0
2,500 5 469
5,000 10 038
7,500 15 1,406
10,000 20 1,875
12,500 25 2,344
15,000 30 2,813
17,500 35 3,281
20,000 40 3,750
22,500 45 4,219
25,000 50 4,688
27,500 55 5,156
30,000 60 5,625
32,500 65 6,004
35,000 70 6,563
37,500 75 7,031
40,000 80 7,500
42,500 85 7,969
45,000 90 8,438
47,500 95 8,906
50.000 100 9,375

Having entered an investment decision, participants were given the opportunity to
obtain a summary and consequences of their entries by clicking the button “show
consequences”. For the four possible profit-and-loss situations in IO I and IO II
(profit-profit, profit-loss, loss-profit, and loss-loss), depending on their factor alloca-
tion, participants could see the resulting pre-tax results, the amount(s) of profit shift-
ed and the corresponding probability and amount of an additional tax payment. Par-
ticipants were allowed to revise their investment decisions until they pressed the
“ENTER” button. By pressing the button “See results of previous rounds” they had

the opportunity to view their profits and losses accrued in the previous periods.

At the end of each period, participants were informed of their individual profit-loss
situation, any detection of profit shifted, and related additional payment to tax au-
thorities , their net result, and remuneration of the period just completed (in Euro-
cent), and a detailed calculation of net result. Loss carry-forwards in an investment
object are utilized if a profit is accrued in a current period. The amount of losses to be

carried forward was shown on screen at all times.
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4.4 Deriving theoretical after-tax results

Based on the marginal conditions derived in Section 3 above, the after-tax results in
each of the four treatments were derived by simulating, the decision-making process
10,000 times in the course of the 15-period experiment.” A simulation approach was
used because due to the dynamic experimental design (caused by the consideration of
losses carried forward) and the large number of maximum conditions to be observed.
The simulation was carried out in such a way that under consideration of losses car-
ried forward and optimal use of tax planning strategies, the investment option was
selected regarding the highest expected return in each of the fifteen periods.8 The re-

sults are presented in Table 4.

Table 4: Simulation results for optimal behavior in the experiment

Owner 15 Owner 5 Manager 15 Manager 5
Pre-tax factor allocation 2/13 2/13 2/13 2/13
(IO 1/1011)
Expected pre-tax return 22,659 22,659 22,659 22,659
Optimal after-tax factor 7.35 8.82 3.78 14
allocation (SA, IO II)
Optimal expected after-tax 18,517 18,596 13,497 11,841
return (SA)
Optimal amounts of profit 10,670 10,623 2,107 29
shifted (IO II to IO I)
Optimal amounts of profit 1,430 0 1,290 0
shifted (IO II to additional
object)
Optimal after-tax factor 6.58 9.22 5.21 14
allocation (FA, IO II)
Optimal expected after-tax 17,295 18,306 13,854 13,380
return (FA)
Optimal amounts of profit 621 0 590 0
shifted (tax group to addi-
tional object)

7 We use Microsoft Visual Basic Application to simulate the optimal behavior.

8 In principle, the optimal profit shift is derived using the first-order conditions presented in the theo-
retical model described above. In the case that the model gives rise to negative expected profits, the
optimal profit shift is assumed to be zero. If under separate accounting this profit shift exceeds the
upper limit of profit earned in IO II less losses carried forward, the value of profits being shifted is
reduced to the upper limit. If the loss carry forward of IO II exceeds the profit of IO II, the profit shift
is reduced to zero. Under formula apportionment the limitation of profit shifts to the additional in-
vestment object is done in the same way as under separate accounting, with the exception that profits
and losses being carried forward are aggregated on group level.
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4.5 Hypotheses

On the basis of our simulation results presented in Table 4 we derive the following
four hypotheses. For owners, separate accounting results in an optimal expected af-
ter-tax return of 18,517 and 18,596, whereas under formula apportionment the opti-
mal after-tax return is 17,295 (Owner 15) and 18,306 (Owner 5), respectively. A com-
parable result can be observed for managers: separate accounting results in an opti-
mal expected after-tax return of 13,497 and 11,841, whereas under formula appor-
tionment the optimal after-tax return is 13,854 and 13,380 for Manager 15 and Man-
ager 5, respectively. Hence, in the presence of uncertain returns on investment, in
comparison to formula apportionment, separate accounting may be expected to be
the preferred institutional regime for owners, whereas from the manager perspective
formula apportionment indicates higher returns after tax. However, the differences
are small and not statistically significant.9 These results lead us to the following hy-

pothesis.

Hypothesis 1: Independently of the tax-rate differential, owners show a slight pref-
erence for separate accounting, where managers show a slight preference for for-

mula apportionment.

Starting with an optimal pre-tax factor allocation of 13 out of 15 units to IO II in all
four treatments, under separate accounting our model calculates an optimal after-tax
factor allocation for Owner 15, Owner 5, Manager 15, and Manager 5 of 7.35, 8.82,
3.78, and 14 to IO II, whereas in the case of formula apportionment an allocation to
IO II of 6.58, 9.22, 5.21, and 14 results. Where the tax rate differential is low (Own-
er 5 and Manager 5), allocating a higher number of production factors to IO II is ben-
eficial; this holds all the more if decisions are made by managers who receive a fixed
income plus a performance bonus but do not participate in a loss. Under formula ap-
portionment, generally higher proportions of investments in IO II are required. This

gives rise to Hypothesis 2.

Hypothesis 2: Depending on the tax regime, the tax-rate differential has an impact
on the investments made. Where the tax-rate differential is low, investment in IO II
(subject to comparatively higher tax) is high and thus investment in IO I is compar-

atively low. This holds for managers and owners. Independently of the tax regime,

9 Statistical tests are based on random draws of all simulation runs.
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in the case of low tax-rate differential, managers will invest the maximum number

of production factors in I0II (Manager 5).

As far as the amounts of profit shifted to IO I (separate accounting) are concerned,
Table 2 indicates the optimal amount shifted is 10,670 for Owner 15 and 10,623 for
Owner 5, whereas the corresponding values are 2,107 and 29 for Manager 15 and
Manager 5. Thus, under the present circumstances, the optimal amount of profits
shifted to IO I differs between owners and managers: managers shift less than own-
ers. Moreover, the shifted amount is expected to be (slightly) higher where the tax
rate differential is high. This leads us to Hypothesis 3:

Hypothesis 3: The amount of profits shifted between group companies is (a) posi-
tively correlated with the tax-rate differential and (b) depends on the remuneration
of the decision makers. Owners will shift higher amounts between group companies

than managers.

Under separate accounting shifting profits to an additional project is countered by a
higher risk of retrospective tax payments then shifting profits to IO I. Hence, profit
shifting to an additional object appears to be beneficial only if the tax rate differential
is sufficiently large: Table 2 shows that for owners the optimal amount is 1,430 and 0
(Owner 15, Owner 5), whereas the corresponding values are 1,290 and o0 for managers
(Manager 15, Manager 5). Since formula apportionment is characterized by a mixed
tax rate, the relevant tax rate differential is larger under separate accounting than
under formula apportionment. As a consequence, the optimal amounts of profit shift-
ed to an additional project fall below the values under separate accounting (621, o,

590, and 0). These findings lead to Hypothesis 4.

Hypothesis 4: The amount of profits shifted to an additional investment object is
positively correlated with the tax rate differential. Furthermore, owners will shift

higher amounts than managers.

5 Results

Our results are based on computerized experiments conducted at the Gottingen La-
boratory of Behavioural Economics (GLOBE). The experiment was programmed and

conducted with the experiment software z-Tree (Fischbacher, 2007). A total of 83
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students, 23, 18, 20 and 22 students in treatments Owner 15, Owner 5, Manager 15
and Manager 5, respectively, most of whom attend programs in business
administration and business economics, participated in our experiments. Out of the
83 participants, 24 are female and 59 male. They were randomly selected out of a
pool of students who had signed up for potential participation in experiments (upon
invitation). The student participants earned between 11.00 Euros and 22.10 Euros,

the average being 17.71 Euros.
5.1 Econometric setting

The analyses of the choice of tax regime (Hypothesis 1), the allocation of production
factors (Hypothesis 2), and amount of profit shifed (Hypotheses 3 and 4) are based

on three econometric models.

Regression model 1: Since the choice of tax regime (Hypothesis 1) is binary it is
analysed by way of probit regression including cluster robust standard errors relating
to single individual participants. We use cluster robust standard errors because our
dataset includes several observations for each individual. It can be expected that

standard errors are correlated on an individual basis.1°

Regression model 2: The allocation of production factors (Hypothesis 2) is
investigated by way of a zero-truncated negative binomial regression model. Again,
cluster robust standard errors are used. A zero truncated regression model is
appropriate because participants are free to allocate between one and fourteen
countable production factors to I0 I or IO II. We used a negative binomial model
instead of the regular poisson model because a test of equidispersion rejects the ‘null’

hypothesis at a one-percent level.1t

Regression model 3: The econometric examination of profits shifted to 10 I
(Hypothesis 3) or Z (Hypothesis 4), respectively, is based on a linear panel data
model. We employ the natural logarithm of profit shifts in order to reduce the
influence of outliers. Again, cluster robust standard errors are used in respect of each

individual.

Typically, fixed-effect models are applied to exclude unobservable time invariant

individual effects. In our study the use of a fixed effects model is not applicable

10 The Wooldridge test (Wooldridge, 2010) for autocorrelation indicates the existence of autocorrela-
tion at a ten-percent level.
11 The existence of overdispersion is tested in an analogous way, following Cameron and Trivedi, 2010.
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because in this case our time invariant treatment variables (remuneration and tax

rate differential) would be omitted. Because of this we use a random effects model.

Table 5: Description of independent variables

Variable Description Explanatory statement

FA 0=SA/1=FA Selected tax regime might influence the amounts of
profits shifted or allocation of production factors

Transfer to 10 I Amount shifted to IO I Volume of profit shifting activities to IO I might have an

Transfer to Z

Investment in IO II

LCFatIO L, IO IT or
group level

TD15

Time

Period

Manager

Detection of transfer(s)
in prior period

Master

Gender

Business experience
Tax return prepared
Risk level

Impulsivity

Age

Program of study
(business
administration,
economics, other)

scaled in units of 1,000

Amount shifted to Z scaled
in units of 1,000

Production factors
allocated at IO II

Amount of losses carried
forward at the level of 101,
IO II or scaled in units of
10,000

0 = Tax-rate differential of
5% / 1 = Tax-rate
differential of 15%

Decision making time

1to 15

0 = Owner / 1 = Manager

0 = no detection in prior
period / 1 = detection in
prior period

0 = Bachelor 1 = Master
0 = Female / 1 = Male
0=No/1=Yes
0=No/1=Yes

0 = Low up to 7 = High
0 = Low up to 7 = High

Age of participant

Dummy variables equal 1 if
participants take part in
programs mentioned

effect on the allocation of production factors or profit
shiftings to Z

Volume of profit shifting activities to Z might have an
effect on the allocation of production factors or profit
shiftings to IO I

Amount invested in IO II might influence profit shifting
activities to IO I and / or Z

Existing loss carry-forwards might prevent a switch in
tax regime, reduce amount of profit shifting or change
the allocation of production factors to reduce loss carry
forwards

Treatment variable

Longer time of investment represents more detailed tax
planning and therefore influences decision making
process

Control for time effects for example more conservative
decisions in later periods

Treatment variable

Regarding prior research (Mittone, 2006) detection of
tax planning in prior period influences tax planning in
the current period

Control for different levels of experience
Control for gender differences

Control for different levels of experience
Control for different levels of experience
Control for self-estimated risk-taking

Because of a high complex setting, this variable should
control for spontaneous decisions

Control for different levels of experience

Control for different levels of experience in the case of
investment decision

Use of such a model produces biased results if time invariant unobservable individual

effects are correlated to other explanatory variables (omitted variable bias). To

prevent such distortions we controlled for a number of individual characteristics.

These were collected via an ex-post questionnaire following the decision-making part

of the experiment. The control variables included, which are intended to absorb
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distortions resulting from unobserved individual effects or explain individual
behavior, are presented in Table 5. This table also provides a description of

independent variables used in the regressions.

5.2 Tax group of choice (Hypothesis 1)

Table 6 indicates how often formula apportionment was selected as a fraction of all
selections made over the course of the four treatments as well the fraction of rounds
in which participants were taxed under formula apportionment. This distinction is
important since, once selected, participants had to stay in the formula apportionment

regime for at least five rounds.

Table 6: Portion of formula apportionment selected and effectuated

Owner 15 Owner 5 Manager 15 Manager 5
Selected 0.26 0.18 0.30 0,26
Rounds effectuated 0.40 0.31 0.50 0,41

To gain a better understanding of the factors driving the choice of formula
apportionment, we consider the results of Regression model 1, which are presented in
Table 7.

Table 7: Choice of formula apportionment as the tax regime

Variables 1=FA
LCFatIO1I -0.0999
(0.0954)
LCFat IO II -0.371%**
(0.0704)
LCF at group level 0.239%%¥*
(0.0827)
TD15 0.308
(0.253)
Manager 0.0630
(0.265)
Pseudo R? 0.280
Observation 982
Standard errors cluster robust

This table contains coefficients and (in brackets) standard
errors for selected parameter estimates of Regression model 1.
The complete regression results are available in Appendix B,
Table B.1. Statistical significance at the 1%, 5% and 10% are
denoted by ***, ** and *, respectively.

We observe that the treatment variables Manager and TDi15 do not significantly af-
fect the choice of formula apportionment. The significant negative coefficient of LCF

at IO II indicates that losses carried forward in IO II decrease the probability of
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switching the tax regime and choosing formula apportionment. Transforming the
factor value of -0.371 into a marginal effect at the mean of LCF at IOII leads to a val-
ue of 9.5 percent. This implies that the probability of choosing formula apportion-
ment would be reduced by 9.5 percent for each 10,000 units of losses carried for-
ward. A similar influence of losses carried forward can be observed for switches from
formula apportionment to separate accounting: the coefficient of LCF at group level
is significantly positive. The marginal effect of LCF at group level indicates that the
probability of choosing separate accounting would be reduced by 6.1 percent for each

10,000 units of losses carried forward.

To summarize, participants show a slight, though not significant, preference for
separate accounting. Nonetheless, formula apportionment was considered a relevant
option. Neither the tax-rate differential (7’D15) nor the compensation scheme (Man-
ager) is shown to drive the choice of tax regime. Losses carried forward (LCF at IO I1

and LCF at group level) prevent switching between tax regimes.

What novel insights can be derived from these results? From the perspective of the
authors, the results indicate that formula apportionment provides an equivalent al-
ternative tax regime if risk of investment ending up in a loss is taken into account. In
interpreting this result, we should bring to mind the fact that empirical literature re-
veals transfer pricing to provide an avenue for profit shifting to lower taxing jurisdic-
tions. What is more, looking at profitable companies empirical studies have shown
that the tax-rate differential encourages profit-shifting activities available under sep-
arate accounting. In contrast, under formula apportionment companies optimize the
distribution of factors entering the allocation formula across the individual tax juris-
dictions. This latter planning route is, however, thought to be more expensive and
may also distort investment decisions. Separate accounting is therefore considered to
be more flexible with the result that the literature raises expectations for separate
accounting to be more advantageous where the tax rate differential is larger. On this
note, Mintz and Smart, 2004 find that taxable income of companies under separate
accounting varies with tax rates to a significantly larger extent than taxable income of
entities using formula apportionment. Likewise, Oestreicher and Klett, 2013, show
that the tax rate differential exerts a significantly negative impact on the decision to
opt for group taxation. The lacking influence of TD15 in the regression suggests that
above mentioned advantages of separate accounting are diminished in the presence

of uncertainty. This may be due to the possibility of offsetting losses against profits
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between investment alternatives under formula apportionment and the correspond-
ing non-debt tax shield representing an equivalent to the potential tax planning ad-
vantages under separate accounting. These findings are supported by the observa-
tions in Biittner, Riedel, und Runkel, 2011, Oestreicher and Koch, 2010, Oestreicher

and Klett, 2013 and Mintz and Weichenrieder, 2010.

The negative influence of losses carried forward on switches between taxregimes
comes as no surprise because a switch would delay offsetting losses against future

profits at least temporarily delay, and thus be accompanied by negative tax effects.

To conclude, in the presence of an optional formula apportionment, the choice of tax
regime depends neither on the remuneration function nor on the tax-rate differential,

but is driven by individual possibilities to offset losses.

5.3 Tax-rate differential and factor allocation (Hypothesis 2)

Table 8 provides the mean values of investments in the higher taxed IO II observed in
each of the four treatments.’2 Obviously, in the case of a low tax-rate differential
participants allocate a larger number of production factors to IO II than in the case of
a high tax-rate differential. These differences are statistically significant under both
separate accounting and formula apportionment, and are independent of manager or
owner compensation (for each pairwise comparison, a Wilcoxon-Mann-Whitney

test!3 shows significant differences on a five-percent level).

Table 8: Investments in 10 II (mean)

Owner 15 Owner 5 Manager 15 Manager 5
Separate accounting 6.72 9.29 6.83 8.65
Formula apportionment 4.35 8.14 7.32 9.75

Table 8 also indicates that for owners investments under formula apportionment fall
below those under separate accounting, while the opposite is true for managers.
However, the difference is statistically significant only in the case of formula
apportionment and the high tax-rate differential (Wilcoxon-Mann-Whitney test, five-

percent significance required).

12 There is no need to consider separately the investment in IO I, since v; = 15 — v,.
13 Due to the requirement of independence between observations, we based the Wilcoxon-Mann-
Whitney tests on the individual averages of the number of factors allocated to IO II.
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Table 9: Allocation of production factors to 10 11

Variables Overall SA FA
LCFatIOI -0.0546 -0.0983*
(0.0434) (0.0513)
LCF atIOII 0.0231% 0.0249**
(0.0126) (0.0119)
LCF at group level 0.00957 0.0105
(0.0215) (0.0252)
TD15 -0.343%%* -0.240%* -0.546%**
(0.0933) (0.108) (0.147)
Manager -0.126 -0.106 0.498%**
(0.0860) (0.0777) (0.174)
FA -0.237%
(0.122)
FA * Manager 0.595%%%
(0.169)
Transfer to I0 I 0.0256%** 0.0227%%%
(0.00532) (0.00446)
Transfer to Z 0.0245%** 0.0325%** 0.0257%%*
(0.00568) (0.00786) (0.00877)
Detection of transfer to 10 I 0.00273 -0.0178
(0.0622) (0.0548)
Detection of transfer to Z -0.0156 0.0392 -0.101
(0.0742) (0.0663) (0.138)
Observation 1.245 738 507
Standard errors cluster robust cluster robust cluster robust

This table provides coefficients and standard errors for selected parameter estimates of Regression model 2. The
complete regression results are available in Appendix B, Table B.2. Statistical significance at the 1%, 5% and 10%
are denoted by ***,** and *, respectively.

The results of Regression model 2 concerning the number of production factors allo-
cated to IO II are presented in Table 9. They indicate a significantly negative coeffi-
cient of TD15, implying that a higher tax-rate differential leads to a significantly lower
investment in the higher taxed IO II, under both separate accounting and formula
apportionment. Since the coefficients of a count data model can be interpreted as
semi-elasticity it emerges that an increase in tax rates by 10 percent leads to 3.43 per-
cent and 5.46 percent less investment under separate accounting and formula appor-
tionment, respectively. It can be seen that under formula apportionment participants
remunerated as managers invest significantly more production factors in IO II than
owners. Their investment is nearly 5 percent higher compared to that made by own-
ers. In the case of owner-based compensation, the use of formula apportionment
leads to significantly lower investment in IO II than under separate accounting (mi-
nus 2.37 percent). The results also make it clear that profit shifting to 10 I (Profit
shift to IO I) and Z (Profit shift to Z) is accompanied by larger investments in 10 II
(significantly positive coefficients). Under separate accounting a profit shift of 1,000

units to IO I or an identical shift to Z are associated with 2.56 percent or 3.25 percent



30

higher investment in IO II. Under formula apportionment a profit shift to Z increases

investment by 2.57 percent.

To summarize, the allocation of production factors is a function of the tax-rate differ-
ential, under both separate accounting and formula apportionment. Furthermore, the
allocation of production factors is driven by the remuneration function. Under for-
mula apportionment, managers invest higher amounts in the higher taxed investment
object IO II than owners. Besides, the results show that a more extensive use of tax-

planning alternatives leads to larger investments in high tax countries.

What is the conclusion that can be drawn from these observations? One is that in-
vestment is sensitive to the tax rate or a tax rate differential also under the separate
accounting tax regime. A second conclusion is that this sensitivity depends on wheth-
er the entity is driven by owners (the SME or family business) or managers (the busi-
ness of large enterprises). Although the first result is well documented by empirical
studies looking at the impact of taxation on foreign direct investment (see, in particu-
lar, Feld and Heckemeyer, 2013), when focusing on profit or the profitability of com-
panies in low taxed jurisdictions, the corresponding literature on profit shifting, how-
ever, is unable to distinguish between the shifting of ‘paper profits’ and the interna-
tional allocation of highly profitable, in particular intangible, assets. Our study re-
veals that under separate accounting, profit shifting is facilitated to a large extent by
attribution of assets. Although this should be clear when taking on board the fact that
arm’s length pricing is based on comparability factors, including in particular the al-
location of functions, assets, and risks, empirical literature does not make this clear.
Hence, the option between separate accounting and formula apportionment does
bring with it the alternative of shifting profit or shifting assets. The difference is in the

intensity to which assets are shifted to low tax countries.

In this context, we observe that the effect of the tax-rate differential is greater under
formula apportionment than under separate accounting. From a policy perspective,
this greater influence is important because a change in the allocation of production
factors means changing the allocation formula (in our experiment the numbers of
employees as required by the technology underlying the production function). Re-
garding an optional formula apportionment regime this would suggest that the eco-

nomic values underlying the allocation formula will be allocated to low tax countries.

With respect to the difference between decisions made from the manager or owner

perspective, the more intensive investment in the higher taxed IO II by managers as
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compared with owners might be traced back to the different tax rates applicable in
the separate accounting and formula apportionment contexts. Profits in 10 II are
taxed at a lower combined tax rate under formula apportionment than under separate
accounting. In the case that IO II incurs losses the amount of these losses increases
with the number of production factors invested. In contrast to owners, managers do
not have to bear any loss. This leads to larger investments by managers than by own-
ers in the more productive investment object IO II. Owners tend to allocate produc-
tion factors in a more risk-avoiding manner, splitting available production factors
more equally between IO I and IO II because making losses would directly reduce

their compensation.

The positive relationship observed between profit shifting and investments in IO II
suggests that corporations deal with the tradeoff between productivity and taxation
by making use of tax-planning activities. This can have interesting political implica-
tions: by “closing one’s eyes” to profit shifting, additional investment can be attract-
ed.

5.4 Transfer to 10 I (Hypothesis 3)

This kind of intra-group transfer applies only to separate accounting. As to the factors
influencing the amounts of profit shifted intra-group, a first issue concerns the tax
rate differential. We expect that the amount of profits shifted between group compa-
nies is positively correlated with the tax rate differential (Hypothesis 3a). A second
issue concerns the existing remuneration scheme. Where decisions are made from
the owner perspective, the amounts of profits shifted to low-tax jurisdictions are ex-
pected to be higher than is the case where the decisions are made by managers who
receive a fixed income plus a performance bonus but do not participate in a loss (Hy-

pothesis 3b).

Table 10 provides the average amounts of profit shifted to IO I over the course of the
four treatments. The Kruskal-Wallis test shows that these differences are statistically

not significant.

Table 10: Amounts of profits shifted to IO I

Owner 15 Owner 5 Manager 15 Manager 5

Separate accounting 2,441 5,904 5,779 5,781

Formula apportionment n/a n/a n/a n/a
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Table 11 presents the results of Regression model 3.

Table 11: Profit shifts to IO 1

Variables LN profit shift to IO 1
LCFatIOI -0.127
(0.0863)
LCFatIOII -0.256%**
(0.0750)
TD15 -1.265%
(0.742)
Manager 1.183*
(0.669)
Investment in 10 IT 0.127**
(0.0498)
Transfer to Z 0.0993
(0.158)
Detection of transfer to I0 I 0.713%
(0.392)
Detection of transfer to Z -1.134**
(0.512)
R2 0.265
Observation 738
Standard errors cluster robust

This table contains coefficients and standard errors for selected

parameter estimates of Regression model 3. The complete regres-

sion results are available in Appendix B, Table B.3. Statistical

significance at the 1%, 5% and 10% are denoted by *** ** and *,

respectively.
We observe that participants do shift profits to the lower taxed 10 I. This profit shift-
ing is higher/lower where the tax rate differentials are low/high (significant negative
coefficient of TD15). We also observe that managers make greater use of accounting
leeway than owners (significant positive coefficient of Manager). The significant pos-
itive coefficient of Investment in IO II indicates that larger investments in IO II is
associated with higher profit shifting activities. Since the coefficients can be inter-
preted in terms of semi-elasticities, it can be inferred that one additional production
factor invested in IO II brings with it increase in profit shifting by 1.27 percent. Large
loss carry-forwards reduce the amount transferred (highly significant coefficient of
LCF at 10 II). Specifically, an increase in losses carried forward at 10 II by 10,000
units decreases profit shifting by 2.56 percent. Intra-group transfers are also influ-
enced by conducted tax audits in prior periods. A detection of transfers to IO I boosts
profit shifting in future periods by 7 percent (significant positive coefficient of Detec-
tion of transfer to IO I) whereas the fact that income transfer to Z is detected brings
with it to a reduction of profit shifting activities by 11.3 percent (significant negative

coefficient of Detection of transfer to 10 Z).

To summarize, the results make it clear that profit shifting to IO I is a function of the

tax-rate differential. Profit shifting to IO I is negatively correlated with the tax-rate
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differential. What is more, compared to owners, managers tend to transfer higher
amounts intra-group. The detection of profit shifting from IO II to IO I is linked with
higher tax-planning activities in the following periods, whereas the detection of profit
shifts to Z in the prior period leads to the opposite result. Finally, higher investments

in high tax countries give rise to larger transfer pricing activities.

With a view to interpretation: Lower amounts of profits shifted in situations where
the tax-rate differentials are high may reflect the fact that in this case risk of penalty
payments is limited and negative consequences in the case of losses are reduced. To-
gether with the observation that, relative to the simulation outcomes, owners allocate
on average the “right” number of factors to IO II but transfer lower amounts, the ob-
servation that owners shift a lower amount of profit than managers suggests that loss
aversion could play a role (Tversky and Kahnemam, 1979; Kahneman, Knetch and
Thaler, 1990). In addition to a payment reduction in the case of a tax audit, a proba-
bly more painful loss is experienced in the case that profit has been shifted from IO II
to IO I but then a loss occurs (with a probability of 30 percent) in IO II. Since man-
agers are not accountable for losses, they might be more willing than owners to take
the risk of such losses. Note that we do not observe such an effect with regard to
transfers to an additional investment object. Due to the higher detection rate, the
amounts shifted are generally lower there than the transfers to IO I and, specifically,
in the case of formula apportionment the risk of a loss of the group is lower than the

risk of a loss in IO II under separate accounting.

What is more, the possibility of shifting profits from IO II to IO I depends on the
number of production factors previously allocated to IO II (see section 5.3). Besides
the simple relationship that the more profits accrue to the high taxed jurisdiction, the
more profits can be allocated to the lower taxed jurisdiction, this result also indicates
that under separate accounting participants make use of both avenues for profit shift-
ing, i.e., allocating assets to the low taxed investment alternative and shifting ‘paper’
profits. In the latter planning alternative, the participants anticipate the higher
productivity and pre-tax earnings of IO II (instead of making the investment decision
on the basis of post-tax earnings as was shown in section 5.3) and shift this additional
pre-tax profit to the lower taxed investment object IO I. This means that the tradeoff
effect between productivity and tax is reduced by intra-group profit shifting. The neg-
ative correlation between intra-group profit shifting and losses carried forward show

that the reduction of loss carry forwards is preferred to profit shifting activities. This
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behavior is understandable because offsetting a gain against losses carried forward
generates an immediate reduction of tax payments without the risk of being detected

by the tax authorities, if profit shifting is carried out.

The positive influence of the detection of profit shifting to IO I in the prior period is
in line with the effect identified by Mittone (2006) in experiments on tax evasion be-
havior that where tax evasion is detected in a previous period, tax evasion is carried
out to an even greater extent in the following period (“bomb crater effect”) . This ef-
fect is similar to the so called gamblers fallacy often reported with respect to deci-
sions made under uncertainty (e.g., in the insurance literature). The negative influ-
ence of detection of profit shifting to the additional investment object Z could relate
to the so-called availability hypothesis: the observation of a detection in one area

could increase the perceived probability of being audited in the other next time.

5.5 Transfer to additional investment object (Hypothesis 4)

Table 12 indicates the average amounts of profits shifted to the additional investment
object Z in the four treatments. We find that the amounts of profits shifted vary as a
function of the tax regime, the tax rate differential, and partially the remuneration
scheme. However, based on a Kruskal-Wallis test, the comparison of these amounts
of profit shifted to the additional investment object Z shows no significant differ-

ences, either for separate accounting or for formula apportionment.

Table 12: Amounts of profits shifted to Z

Owner 15 Owner 5 Manager 15 Manager 5
Separate accounting 1,828 843 1,296 969
Formula apportionment 2,689 2,747 1,616 1,784

It can be seen in Table 13 that the compensation scheme does not influence profit
shifting to Z. Under separate accounting TD15 reduces profit shifting to Z by 1.26 per-
cent (statistical significance at the ten percent level), whereas under formula appor-
tionment no effect can be observed. What is more, the analysis shows that loss carry-
forwards reduce transfers to Z (statistical significant negative coefficients of LCF at
IO I, LCF at IO II and LCF at group level). Use of formula apportionment rather than
separate accounting increases profit shifting to Z by 18.11 percent (significant positive
coefficient of FA).
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Variables LN transfer to Z
Overall SA FA
LCFatIO1I -0.110** -0.0875
(0.0516) (0.0556)
LCFatIOII -0.146** -0.135%
(0.0739) (0.0702)
LCF at group level -0.262%* -0.289**
(0.123) (0.143)
TD15 -0.642 -1.259% -0.118
(0.610) (0.655) (0.801)
Manager 0.299 0.328 0.241
(0.573) (0.636) (0.813)
FA 1.811%%*
(0.420)
Transfer to IO I 0.0405 0.0600
(0.0396) (0.0451)
Investment in 10 II -0.00663 -0.0304 0.0187
(0.0313) (0.0420) (0.0389)
Detection of transfer to 10 I 0.0214 -0.151
(0.313) (0.306)
Detection of transfer to Z 0.421 0.112 0.354
(0.298) (0.490) (0.398)
R2 0.195 0.179 0.213
Observation 1.245 738 507

Standard errors

cluster robust

cluster robust

cluster robust

This table provides coefficients and standard errors for selected parameter estimates the main explanatory vari-
ables of Regression model 3. The complete regression results are available in Appendix B, Table B.4. Statistical
significance at the 1%, 5% and 10% are denoted by ***,** and *, respectively.

To summarize, the difference in tax rates has only a weak (negative) influence on the
transfer to Z if separate accounting is used while according to our simulated solution
presented above, regardless of the remuneration function this relationship should be
positive. Furthermore the results indicate that even where the tax rate differential is
low, participants shift relevant amounts to Z. High impact can be observed with re-
spect to the tax regime (‘FA’). Under formula apportionment the amount of profits
shifted increases substantially. In cases where there are loss carry-forwards, profit

shifting to Z is reduced.

Given the non-existent or at least minor influence of the remuneration function and
the tax-rate differential, we interpret these results as showing that participants make
the transfer decision dependent on variable factors such as the current tax-regime or
loss carry forwards, rather than on fixed factors relating to the treatment parameters.
Lower profit shifting activities (under separate accounting) in the case of a high tax-
rate differential might again reveal an intention to avoid tax audits and subsequent
additional payments as these are higher than in the case of a low tax-rate differential
(see section 5.4). An additional point of relevance may be the fact that the probability

and, hence, the risk that ‘paper’ profit shifting is detected in a subsequent tax audit is
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higher in the case of transfers to Z as compared to transfers intra-group. Moreover,
the results indicate that participants shift profits more intensively to the additional
investment object Z if formula apportionment is used. This extensive use of account-
ing leeway is particularly interesting since, according to our simulation results, profit
shifting to Z should be lower if formula apportionment is used. This finding implies
that under the facts and circumstances of the case at hand the tax saving effect of
transferring profits to investment alternatives outside the consolidated group is over-
estimated. The observation, however, that decision makers exploit such profit shifting
opportunities that arise from statutory tax-rate differentials within the group (i.e.,
shifting profit to companies that are excluded from consolidation) is in line with the
literature (Bittner, Riedel, and Runkel, 2011). We can conclude that, in the case of
optional formula apportionment and the existence of affiliated companies outside the
tax group, profit shifting to affiliated companies will continue to take place as a tax

planning measure among multinational enterprises.

Participants reduce the use of accounting leeway if a loss carry forward exists. This
effect is independent of the tax regime selected. Obviously, when possible, partici-
pants prefer to reduce the tax burden of the actual period by profit-loss offsets rather

than risky profit-shifting activities.

6 Conclusion

The aim of the present paper is to research experimentally the choice of tax regime
(separate accounting or formula apportionment) in the presence of uncertain returns
on investment, varied tax rate differentials, and differing compensation schemes. In
this context, we look into the impact of this tax regime choice on profit shifting and
possible losses to be carried forward. In addition, the effect of the tax regime on tax-
planning activities, in particular the allocation of production factors is investigated.
Our results should provide indications as to companies’ behavior if an optional for-

mula apportionment regime were to be introduced in Europe.

In line with our numerical simulations, the results of our experiment indicate no sig-
nificant differences in the choice of the tax regime as a function of both the tax rate
differential and the remuneration (Hypothesis 1). However, our results show that,
despite the fact that separate accounting is considered to be more flexible in terms of
profit shifting, an optional regime of group taxation is a relevant option that will be

exploited by multinationals. Lacking influence of the tax rate differential suggests
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that said advantages of separate accounting are diminished in the presence of uncer-
tainty. The main reason for the resulting equivalence of separate accounting and for-
mula apportionment could be the fact that formula apportionment offers intra-group
loss-offset, cushioning expected cash flow disadvantages in the case that investment

runs the risk of culminating in a loss.

We demonstrate that in both tax regimes the allocation of production factors is de-
pendent upon the tax rate differential, and that higher tax rates lead to lower
amounts of investment (Hypothesis 2). However, the tax rate differential between
countries becomes much more important if formula apportionment is used. What is
more, the choice of tax regime influences the allocation of production factors in such
a way that owners tend to invest less in high taxing countries, while managers do the
reverse if formula apportionment is used. These results show that investments are
sensitive to the tax rate or the tax rate differential, also under the separate taxation
regime. Moreover, it becomes clear that this sensitivity depends on whether the in-

vestment is carried out by owners or managers of the business.

Regarding profit shifts, under separate accounting our results indicate that the
amount of profits shifted is a function of the tax-rate differential (Hypothesis 3a) and
the remuneration function (Hypothesis 3b)). This result provides evidence that under
separate accounting, participants make use of both avenues for profit shifting, i.e.,
allocation of profitable assets to the low taxed investment alternative and shifting
‘paper’ profits. Lower amounts of profits shifted in situations where the tax rate dif-
ferentials are high may reflect the fact that in this case risk of penalty payment is lim-
ited and negative consequences in the case of losses are reduced. What is more, we
are able to demonstrate that managers tend to use accounting leeway to a greater ex-
tent compared to owners.. A reason for this could be the fact that the negative influ-

ence of additional subsequent payments on the compensation function is limited.

Profit shifting to the additional object Z only reacts to the size of the tax-rate differen-
tial (Hypothesis 4) if separate accounting is used. Again, the tax-rate differential neg-
atively influences the amount of profits shifted. However, another observation might
be of yet greater significance. We find that profit shifts to Z are significantly higher
under formula apportionment than under separate accounting. With a view to the
planned CCCTB this observation suggests that multinational enterprises opting for
taxation on a consolidated basis are likely to use alternative investment locations and

shift profits outside the European Union.
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Instructions for participation in the experiment

Over the course of 15 periods, you will make individual decisions as the responsible
representative of a group of companies. At the beginning of the experiment you will
have the chance to practice your decision-making in three trial runs. The decisions
concerned involve periodical investment decision and selection among alternatives

for action in the context of taxation.
The investment alternatives

You can allocate production factors to two investment objects, IO I and IO II. Each
investment object must be allocated at least one production factor. A total of 15 pro-
duction factors are available and you are requested, please, to allocate them all to
IO I and IO II.

IO I and IO II yield returns which are uncertain and differ in amount. Each invest-
ment object yields positive returns (“profit”) with 70 percent probability (ie in seven
out of ten cases). In 30 percent of cases (i.e. three out of ten), each investment object

yields a negative return (“loss”). These probabilities apply for both IO I and IO II.

Table 1, column (1) to (6), shows the profits or losses of IO I and IO II depending on
the allocation of the production factors to the two investment objects. We take ac-
count of the fact that if you attribute “n” production factors to IO I, exactly “15 - n”
production factors are left for 10 II. Columns (7) to (10) show the total profit or loss
resulting in each case from the allocation of the production factors in the four possi-
ble profit and loss situations (ranging from profit in both investment objects to loss in

both investment objects).
Taxation of the investment objects

Profits are taxed. The tax rate applicable to 10 I is 15 percent and that for 10 II

is 30 percent. Losses are not taxed.

Alternatives for action in the taxation context

You have several alternatives for action in order to influence your tax burden.
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1. Separate taxation of the investment objects

1.1. Basics

The profits made depending on the number of production factors allocated are taxed
at the given rates of 15 to 30 percent respectively. A loss incurred in an investment
object is not taxed and can be carried forward to future periods. This loss carry-
forward can be set off against future positive income from this investment object,

thereby reducing the future tax burden.

You can influence the tax burden of I0 I and IO II by changing the allocation of pro-

duction factors.

Table 2 shows the overall profits and losses for IO I and 10 II and the total return
(before and after tax) depending on the allocation of the production factors to the two

investment objects in the four possible profit and loss situations (columns (7) to

(10)).

You can decrease the pre-tax returns made by one of the two investment objects by
lowering the amount you report. To do this, you have two possible courses of action

available which you can also use in combination.
1.2. Making use of accounting leeway

To do this, you have two possible courses of action available which you can also use in

combination.
1.2.1. Shifting of profit from IO Il to IO I

You have the option of determining an amount which lowers the pre-tax return of 10
IT (tax rate 30 percent). This amount increases 10 I's pre-tax returns correspondingly
(tax rate 15 percent). You have a free hand in choosing the sum you shift up to the
amount of any (positive) pre-tax profit generated by 10 II (depending on your alloca-

tion of production factors).

The tax consequences of a reported shift depend on the profit and loss situations that

emerge. They are explained below.

- ProfitI / Profit II: Looking at the pre-tax returns, the amount that you
have shifted from IO II to IO I is taxed at a rate of 15 percent (instead of 30
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percent). This means that there is a tax reduction amounting to 15 percent of

the reporting difference.

- Profit I / Loss II: The amount you shift from IO II to IO I increases the pre-
tax profit of IO I and is taxed at a rate of 15 percent. At the same time the loss
incurred by IO II decreases. This means the tax burden of this period increas-
es by 15 percent of the amount you shift. The loss carry-forward associated
with IO II is raised in the amount of the reporting difference. In the follow-
ing periods the loss carry-forward can be set off against 10 II’s future profits

which would normally be subject to a tax rate tax rate of 30 percent.

- Loss I / Profit II: The amount you shift from IO II to IO I can be set-off
immediately against the loss incurred by IO I. This means there is an imme-
diate tax reduction of up to 30 percent of the reporting difference (provided
that the shifted amount is lower than the loss incurred by 10 I. Otherwise the
amount exceeding this loss is taxed at a rate of 15 percent). Due to the profit
shift, IO I's loss carry-forward is reduced by the reporting difference and in
subsequent periods can no longer be offset against 10 I’s future profits (tax

rate 15 percent).

- LossI / Loss II: In this case no immediate tax consequences arise. Your
overall pre-tax result is identical to the after-tax overall result. The only
consequences that arise concern the amount of loss carry-forwards. Due to
the profit shift, IO II’s loss carry-forward is raised by the reporting differ-
ence. It can be offset against future profits of IO II (tax rate 30 percent). At
the same time IO I’s loss carry-forward is reduced by the reporting differ-
ence and in subsequent periods can no longer be offset against future profits

of IO I (tax rate 15 percent).

This use of accounting leeway is subject to audit by the tax authorities and is there-
fore not necessarily free of charge. An additional tax payment can be assessed, the
amount of which depends on the shifted amount. This payment is calculated from the
tax rate of 0.15 (30 percent minus 15 percent), the shifted amount and a 1.25 “penalty
factor”. The probability of an additional subsequent payment equals the shifted
amount times 0.00002. This means the probability of an additional payment arising

increases by 0.2 percent with every additional 100 units you shift. For purposes of
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orientation Table 3a shows the probability of an additional subsequent payment and

its amount, for selected amounts you might choose to shift.
1.2.2. Shifting of profit from IO II to an additional investment object

You have the option of shifting amounts from IO II to an additional investment ob-
ject. This reduces the IO II returns. If IO II shows profits, the tax burden is reduced
by 30 percent of the shifted amount. At the same time, the shifted amount is added to
the additional investment object and is taxed at a rate of 15 percent (instead of 30
percent at the level of IO II). You have a free hand in choosing the sum you shift up
the amount of any (positive) pre-tax profit of 10 II (depending on your allocation of
production factors). Please also bear in mind that the sum of the shifted
amount (shifting from IO II to IO I and shifting from IO II to the addi-
tional investment object may not exceed any pre-tax profit of 10 II (de-

pending on your allocation of production factors).

This use of accounting leeway is subject to audit by the tax authorities and is there-
fore not necessarily free of charge. An additional tax payment can be assessed, the
amount of which depends on the shifted amount. This payment is calculated from the
tax rate differential of 0.15 (30 percent minus 15 percent), the shifted amount and a
1.25 “penalty factor” (the additional payment equals 15 percent multiplied by the
shifted amount multiplied by 1.25). The probability of an additional subsequent pay-
ment equals the shifted amount times 0.0001. This means the probability of an addi-
tional payment arising increases by 1 percent with every additional 100 units you
shift. For purposes of orientation, Table 3b shows the probability of an additional

subsequent payment, and its amount, for selected amounts you might choose to shift.

2, Group taxation

2.1. Basics

Under group taxation, the pre-tax returns made by IO I und IO II are totaled. By
totaling profits, any losses incurred by one investment object can be offset against
losses of the other. The totaled return is taxed at a combined tax rate (Table 4, col-
umn (5)) which depends on the share of payroll costs associated with the investment
objects. These payroll shares depend directly on the pre-tax returns of IO I and 10 II.
The payroll shares are presented in Table 4, column (3) and (4). Moreover, Table 4,

columns (7), (9), (11) and (13) presents the after-tax return in the four possible profit
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and loss situations (ranging from profit in both investment objects to loss in both in-

vestment objects)

Should a loss be incurred, this can be carried forward to future periods (loss carry-
forward). This loss carry-forward can be set-off against future positive returns, there-

by reducing the future tax burden.

Implementation of the group taxation regime is not free of charge. It gives rise to one-
off fixed expenses in the amount of 3.300. If you opt for this alternative tax regime
you are required to stay within it for five periods. In the case that loss carry-forwards
exist at the level of IO I and/or IO II the group taxation regime leads to the conse-
quence that for this period pre-consolidated losses to be carried forward are “frozen”
for the period of application. This means that they can be used only when the group
taxation regime has finished, at which point they can be set-off again against profits
of IO T and/or IO II. Should a loss carry-forward exist for the group when use of

group taxation is ended, this is irrevocably lost.
2.2, Change in deployment ratio of production factor

In order to make an impact on tax burden you can change the ratio of production fac-
tor. The allocation influences the returns and combined tax rate depending on the

shares of payroll.
2.3. Shifting of profit to an additional investment object

You have the option of reducing the overall pre-tax returns of IO I and IO II by shift-
ing an amount to the benefit of an additional investment object. You have a free hand
in choosing the amount shifted up to the amount of any (positive) of IO an IO II pre-
tax profit (depending on your allocation of production factors). This shift has the con-
sequence that the total profit subject to group taxation is reduces by this reporting
difference. The shifted return is subject to a tax rate of 15 percent at the level of the
additional investment object (instead of the combined payroll allocation dependent

tax rate relevant in the group context.

This utilization of accounting leeway is subject to audit by the tax authorities and is,
hence, not necessarily free of charge. An additional tax payment can be charged, the
amount of which depends on the reporting difference. This payment is calculated

from the tax rate differential (combined tax rate minus 15 percent), the shifted
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amount and a 1.25 “penalty factor” (the additional payment equals 15 percent multi-
plied by the shifted amount multiplied by 1.25). The probability of an additional sub-
sequent payment equals the shifted amount times 0.0001. This means the probability
of an additional payment arising increases by 1 percent with every additional 100
units you shift. For purposes of orientation, Table 5a shows the probability of an ad-
ditional subsequent payment for selected amounts you might choose to shift. The size
of the additional subsequent payment depends on your allocation of production fac-

tors, and can be viewed by clicking the button “show consequences”.
The decision making process

1. You decide whether you wish to opt for separate taxation of the investment
objects or group taxation. If you opt for group taxation (see section 2.1) this
step is not applicable during the subsequent four periods following the first
period of group taxation. After these five periods the separate accounting op-

tion becomes available again.

2. Depending on your choice of tax regime you make the investment decision
(allocation of production factors) and decide whether or not you wish to

make use of accounting leeway

» If you have opted for separate taxation of the investment ob-
jects, please note that your investment decision has an impact on your af-

ter-tax result.

Moreover you have to decide,

e what profit amount you wish to shift from IO II to IO I. Should you de-

cide not to make a transfer, enter the value “0”.

e what profit amount you wish to shift from IO II to an additional object.

13 2»

Should you decide not to make a transfer, enter the value “0”.

> If you have opted for group taxation, please note that your invest-
ment decision has consequences for the taxation of the relevant share in

payroll cost under group taxation
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Moreover you have to decide,

e what profit amount you wish to shift from IO I and IO II to an addition-
al object. Should you decide against making any transfer please enter a

value of “0”.

Please note that having entered your investment decision you can obtain a summary
of your entries by clicking the button “show consequences”. For the four possible
profit-and-loss-situations arising from your factor allocation you will see the resulting
pre-tax results, the profit amount(s) you shifted and the corresponding probability of
an additional tax payment. You can revise your investment decisions until you press
the “ENTER” button. By pressing the button “See results of previous rounds” you can

view your profits and losses actually accrued in previous periods.

At the end of each period you will be informed of the following infor-

mation

- Profit-loss-situation

- Shift detected by tax authorities (if any)

- Loss carry-forwards

- Your net result

- Remuneration for the period (in Eurocent)

- Detailed calculation of net result

Then the next period begins. Again you make decisions concerning alternatives for
investment and action. However, you cannot enter the next round until all partici-

pants have completed the round concerned.

Please note that any loss carry-forward and group taxation run for five periods. This
means that if you have opted for group taxation in one of the last four periods you
automatically enter case (2.1). In this case it is also indicated how many rounds group
taxation has already been used. After these five periods the separate accounting op-

tion becomes available again.

Loss carry-forwards in an investment object are utilized if a profit is accrued in a cur-
rent period. The amount of losses to be carried forward is shown on screen at all

times.
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Please also note that any profit shifts made via use of accounting leeway must al-
ways fall below the profit of IO II, or if group taxation is used of both 10’s, result-

ing from the allocation of production factors as chosen.

Your remuneration for the period results from the net profit (total after-tax re-
turn minus any additional tax payments) that you have produced. In each period the
return you achieved in excess of 16,000 is converted into Euro at a fixed exchange
rate. 110 units of the difference to 16.000 correspond of one cent. If you achieved

16,000 or less or even a loss your compensation for this period is zero.



Table 1: Pre tax returns of IO I and 10 II

I01 I0 11 Overall profit
Number Profit Loss Number Profit Loss Profit I/Profit I Profit I/Loss II Loss I/Profit II Loss I/Loss II
of factors (p =70%) (p=30%) | of factors (p=70%) (p=30%) (p=49%) (p =21%) (p =21%) (p=9%)
€] (2) (3) (4) (5) (6) @) (8) (9) (10)
1 3,091 -2,061 14 42,210 -28,140 45,301 -25,049 40,149 -30,201
2 6,124 -4,084 13 39,195 -26,130 45,319 -20,006 35,111 -30,214
3 9,099 -6,069 12 36,180 -24,120 45,279 -15,021 30,111 -30,189
4 12,016 -8,016 11 33,165 -22.110 45,181 -10,094 25,149 -30,126
5 14,875 -0,925 10 30,150 -20,100 45,025 -5,225 20,225 -30,025
6 17,676 -11,796 9 27,135 -18,090 44,811 -414 15,339 -29,886
7 20,419 -13,629 8 24,120 -16,080 44,539 4,339 10,491 -29,709
8 23,104  -15424 7 21,105  -14,070 44,209 9,034 5,681 -29,494
9 25,731 -17,181 6 18,090 -12,060 43,821 13,671 909 -20,241
10 28,300 -18,900 5 15,075 -10,050 43,375 18,250 -3,825 -28,950
11 30,811 -20,581 4 12,060 -8,040 42,871 22,771 -8,521 -28,621
12 33,264  -22,224 3 9,045 -6,030 42,309 27,234 -13,179 -28,254
13 35,659  -23,829 2 6,030 -4,020 41,689 31,639 -17,799 -27,849
14 37,9906 -25,396 1 3,015 -2,010 41,011 35,986 -22.381 -27,406

€g



Table 2: After tax returns of IO I and IO II

IO I (tax rate 15%) IO II (tax rate 30%) Overall profit

Number Profit Loss Number Profit Loss Profit I/Profit I Profit I/Loss II Profit I/Loss II Loss I/Loss II

of factors (p =70%) (p=30%) | of factors (p=70%) (p=30%) (p=49%) (p =21%) (p =21%) (p=9%)
() (2 (3) @ (5) (6) ) (©)) 9 (10)
1 2,627 -2,061 14 29,547 -28,140 32,174 -25,513 27,486 -30,201
2 5,205 -4,084 13 27,437 -26,130 32,642 -20,925 23,353 -30,214
3 7,734 -6,069 12 25,326 -24,120 33,060 -16,386 19,257 -30,189
4 10,214 -8,016 11 23,216 -22.110 33,429 -11,896 15,200 -30,126
5 12,644 -9,925 10 21,105 -20,100 33,749 -7,456 11,180 -30,025
6 15,025 -11,796 9 18,995 -18,090 34,019 -3,065 7,199 -29,886
7 17,356 -13,629 8 16,884 -16,080 34,240 1,276 3,255 -20,709
8 19,638  -15,424 7 14,774 -14,070 34,412 5,568 -651 -29,494
9 21,871 -17,181 6 12,663 -12,060 34,534 9,811 -4,518 -20,241
10 24,055 -18,900 5 10,553 -10,050 34,608 14,005 -8,348 -28,950
11 26,189 -20,581 4 8,442 -8,040 34,631 18,149 -12,139 -28,621
12 28,274 -22,224 3 6,332 -6,030 34,606 22,244 -15,893 -28,254
13 30,310 -23,829 2 4,221 -4,020 34,531 26,290 -19,608 -27,849
14 32,297 -25,396 1 2,111 -2,010 34,407 30,287 -23,286 -27,406

1]



Table 3a: Probability and amount of additional subsequent payments for profit shifts from IO II to IO I

shifted amount Probability of additional subsequent payment Amount of additional subsequent payment
(percent)
€] (2) (3)
(1) x 0,00002 (1) x 0.15 x 1,25
0 o] 0

2,500 5 469

5,000 10 938
7,500 15 1,406
10,000 20 1,875
12,500 25 2,344
15,000 30 2,813
17,500 35 3,281
20,000 40 3,750
22,500 45 4,219
25,000 50 4,688
27,500 55 5,156
30,000 60 5,625
32,500 65 6,094
35,000 70 6,563
37,500 75 7,031
40,000 80 7,500
42,500 85 7,969
45,000 90 8,438
47,500 95 8,906
50.000% 100 9,375

* Please note that the additional subsequent payment will be charged with certainty if the shifted amount is higher.

qg



Table 3b: Probability and amount of additional subsequent payments for profit shifts from IO II to an additional object

shifted amount Probability of additional subsequent payment Amount of additional subsequent payment
(percent)
€] (2) 3
(1) x 0,0001 (1) x 0.15 x 1,25
0 0 0]
500 5 94
1,000 10 188
1,500 15 281
2,000 20 375
2,500 25 469
3,000 30 563
3,500 35 656
4,000 40 750
4,500 45 844
5,000 50 938
5,500 55 1,031
6,000 60 1,125
6,500 65 1,219
7,000 70 1,313
7,500 75 1,406
8,000 80 1,500
8,500 85 1,594
9,000 90 1,688
9,500 95 1,781
10000* 100 1,875

* Please note that the additional subsequent payment will be charged with certainty if the shifted amount is higher.

(o]



Table 4: Results of group taxation

Overall profit
Number Payroll share | Combined tax rate
of factors (percent) (percent) Profit I/Profit II Profit I/Loss II Loss I/Profit II Loss I/Loss 11
(p = 49%) (p =21%) (p =21%) (p = 9%)

IOI I0Il| I0OI 1I01II Pre tax After tax Pre tax After tax Pre tax After tax Pre tax After tax

®» @ | 6 (4) (5) (6) 7 (8) 9) (10) (11) (12) (13)

5%’,135:(%)) (6)x(1-(5)/100) (8)x(1-(5)/100) (10)x(1-(5)/100) (12)x(1-(5)/100)

1 14 6.9 93.1 29.0 45,301 32,178 -25,049 -25,049 40,149 28,519 -30,201 -30,201
2 13 13.6 864 28.0 45,319 32,649 -20,006 -20,006 35,111 25,295 30,214 -30,214
3 12 | 20.2 79.8 27.0 45,279 33,071 -15,021 -15,021 30,111 21,992 30,189 -30,189
4 11 26.8 73.2 26.0 45,181 33,442 -10,094 -10,094 25,149 18,615 -30,126 -30,126
5 10 33.2 66.8 25.0 45,025 33,763 -5,225 -5,225 20,225 15,166 -30,025 -30,025
6 9 39.7 60.3 24.0 44,811 34,034 -414 -414 15,339 11,650 -29,886 -29,886
7 8 46.1  53.9 23.1 44,539 34,256 4,339 3,337 10,491 8,069 -29,709 -29,709
8 7 52.5  47.5 22.1 44,209 34,428 9,034 7,035 5,681 4,424 -20,494 -29,494
9 6 58.9 411 21.2 43,821 34,550 13,671 10,779 909 717 -29,241 -20,241
10 5 65.5 34.5 20.2 43,375 34,622 18,250 14,567 -3,825 -3,825 -28,950 -28,950
11 4 721 27.9 19.2 42,871 34,644 22,771 18,401 -8,521 -8,521 28,621 -28,621
12 3 78.8 21.2 18.2 42,309 34,616 27,234 22,282 -13,179 -13,179 -28,254 -28,254
13 2 857 14.3 17.2 41,689 34,539 31,639 26,212 -17,799 -17,799 -27,849 -27,849
14 1 92.7 7.3 16.1 41,011 34,411 35,986 30,195 -22,381 -22,381 -27,406 -27,406

LS



Table 5a: Probability of additional subsequent payments for profit shifts from the group to an additional object

Shifted amount Probability of additional subsequent payment
® (2)
(1) x 0,0001
0 o
500 5

1,000 10
1,500 15
2,000 20
2,500 25
3,000 30
3,500 35
4,000 40
4,500 45
5,000 50
5,500 55
6,000 60
6,500 65
7,000 70
7,500 75
8,000 8o
8,500 85
9,000 90
9,500 95
10000* 100

* Please note that the additional subsequent payment will be charged with certainty if the shifted amount is higher.

ol
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Table B.1: Choice of formula apportioment as the tax regime (Regression model 1)

Variables 1=FA
LCFatIOI -0.0999
(0.0954)
LCFatIOII -0.371%%*
(0.0704)
LCF at group level 0.239%**
(0.0827)
TD15 0.308
(0.253)
Manager 0.0630
(0.265)
Gender -0.313
(0.271)
Business Experience -1.130%%*
(0.335)
Risk level -0.0677
(0.0774)
Time -0.00854*
(0.00508)
Period 0.0472%%*
(0.0124)
Master 0.979***
(0.290)
Impulsivity 0.134*
(0.0807)
Age -0.00417
(0.00910)
Business Administration -0.446
(0.360)
Economics -0.527
(0.396)
Other
Tax return prepared 0.408
(0.288)
Constant -0.830
(0.675)
Pseudo R2 0.280
Observation 982
Standard errors cluster robust

Statistical significance at the 1%, 5% and 10% are denoted by
**% %% and *, respectively.
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Table B.2: Allocation of production factors

Variables Overall SA FA
LCFatIOI -0.0546 -0.0983*
(0.0434) (0.0513)
LCF atIOII 0.0231% 0.0249%**
(0.0126) (0.0119)
LCF at group level 0.00957 0.0105
(0.0215) (0.0252)
TD15 -0.343%** -0.240** -0.546%%*
(0.0933) (0.108) (0.147)
Manager -0.126 -0.106 0.498%**
(0.0860) (0.0777) (0.174)
FA -0.237%
(0.122)
FA * Manager 0.595%%*
(0.169)
Transfer to IO I 0.0256%** 0.0227%%*
(0.00532) (0.00446)
Transfer to Z 0.0245%** 0.0325%** 0.0257%**
(0.00568) (0.00786) (0.00877)
Detection of transfer to IO I 0.00273 -0.0178
(0.0622) (0.0548)
Detection of transfer to Z -0.0156 0.0392 -0.101
(0.0742) (0.0663) (0.138)
Gender -0.0333 -0.0512 0.00769
(0.0926) (0.114) (0.149)
Business Experience 0.0528 -0.0107 0.224
(0.124) (0.141) (0.268)
Risk level -0.0338 -0.0431 0.0137
(0.0261) (0.0316) (0.0421)
Time 0.00112 -0.000444 0.00380
(0.00106) (0.000965) (0.00239)
Period 0.000146 0.00748 -0.0109
(0.00557) (0.00599) (0.0109)
Master -0.108 -0.114 -0.175
(0.105) (0.134) (0.157)
Impulsivity -0.0228 -0.0191 -0.0480
(0.0269) (0.0331) (0.0387)
Age -0.0113%%* -0.00767 -0.00861*
(0.00350) (0.00540) (0.00494)
Business Administration -0.0182 -0.116 0.262
(0.152) (0.134) (0.305)
Economics 0.0948 0.108 0.180
(0.165) (0.142) (0.264)
Other
Tax return prepared -0.0145 0.00886 -0.127
(0.104) (0.101) (0.207)
Constant 2.591%%* 2.457%%* 2,278%¥**
(0.228) (0.259) (0.441)
Lnalpha -1.495%** -1.943%*** -1.172%%%
(0.273) (0.405) (0.387)
Observation 1.245 738 507
Standard errors cluster robust cluster robust cluster robust

Statistical significance at the 1%, 5% and 10% are denoted by ***, ** and *, respectively.
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Table B.3: Profit shifts to IO 1

Variables LN profit shift to I0 1
LCFatIO1 -0.127
(0.0863)
LCFatIOII -0.256%**
(0.0750)
TD15 -1.265%
(0.742)
Manager 1.183*
(0.669)
Investment in 10 II 0.127%%
(0.0498)
Transfer to Z 0.0993
(0.158)
Detection of transfer to 10 I 0.713%
(0.392)
Detection of transfer to Z -1.134%*
(0.512)
Gender -1.450%*
(0.736)
Business Experience -1.719*
(0.912)
Risk level 0.386*
(0.205)
Time -0.00985
(0.00724)
Period -0.0437
(0.0397)
Master 2.403%**
(0.791)
Impulsivity 0.197
(0.221)
Age 0.00849
(0.0352)
Business Administration -0.971
(0.987)
Economics -2.879%*
(1.133)
Other
Tax return prepared 0.785
(0.903)
Constant 3.415
(2.102)
R2 0.2645
Observation 738
Standard errors cluster robust

Statistical significance at the 1%, 5% and 10% are denoted by ***,
** and ¥, respectively.
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Table B.4: Profit shifts to the additional investment object Z

Variables LN transfer to Z
Overall SA FA
LCFatIOI -0.110** -0.0875
(0.0516) (0.0556)
LCF at IO II -0.146** -0.135%
(0.0739) (0.0702)
LCF at group level -0.262%* -0.289**
(0.123) (0.143)
TD15 -0.642 -1.259% -0.118
(0.610) (0.655) (0.801)
Manager 0.299 0.328 0.241
(0.573) (0.636) (0.813)
FA 1.811%**
(0.420)
Transfer to IO I 0.0405 0.0600
(0.0396) (0.0451)
Investment in IO II -0.00663 -0.0304 0.0187
(0.0313) (0.0420) (0.0389)
Detection of transfer to IO I 0.0214 -0.151
(0.313) (0.306)
Detection of transfer to Z 0.421 0.112 0.354
(0.298) (0.490) (0.398)
Gender -1.179* -1.162 -0.972
(0.631) (0.723) (0.868)
Business Experience 0.177 0.324 -1.992%*
(0.666) (0.757) (0.929)
Risk level 0.336%% 0.340% 0.0752
(0.160) (0.185) (0.203)
Time -0.00910%** -0.00583 -0.0147*
(0.00349) (0.00474) (0.00791)
Period -0.00917 -0.0164 -0.0130
(0.0233) (0.0278) (0.0403)
Master 0.158 0.996 -0.0592
(0.735) (0.950) (0.914)
Impulsivity 0.283 0.0543 0.610%*
(0.196) (0.219) (0.291)
Age 0.0240 0.0149 0.0259
(0.0305) (0.0429) (0.0273)
Business Administration 0.277 -0.373 -0.744
(1.059) (1.323) (1.243)
Economics 0.251 -1.129 0.126
(1.107) (1.330) (1.261)
Other
Tax return prepared 0.895 1.274 1.071
(0.753) (0.849) (1.175)
Constant -0.207 1.996 1.501
(1.722) (2.121) (2.125)
R2 0.1948 0.1789 0.2134
Observation 1.245 738 507

Standard errors

cluster robust

cluster robust

cluster robust

Statistical significance at the 1%, 5% and 10% are denoted by ***, ** and *, respectively.
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