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Abstract: The “fair” taxation of digital business models is challenging. One of the
key aspects – both policy makers and the public opinion consider as most
pressuring – is the determination of intragroup transfer prices for intangibles used
in digital business models. In this paper, we address the issue of a “perceived fair”
taxation of the digital economy in the light of the arm’s length principle based on
a survey with transfer pricing experts. The aim of the survey is not to estimate
arm’s length profit allocations but rather to elicit fairness considerations in
different transfer pricing related scenarios.
In a digital economy framework where arm’s length profits are distributed
extremely inequitably, subjects perceive this distribution of profits as most unfair
compared to more balanced scenarios. Consequently, subjects propose a “fair”
distribution of profits that substantially differs from the exogenously given arm’s
length allocation. In scenarios with a more balanced arm’s length allocation of
profits, we find that the perceived fairness for the expert groups increases while a
control group of business students is almost not influenced by the arm’s length
allocation of profits.
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1 Introduction
Almost all articles, press-releases or political statements dealing with the taxation of
digital business models in principle and the international allocation of taxing rights
across jurisdictions postulate that the digital economy must be “fairly” taxed. At the
same time the OECD base erosion and profit shifting (BEPS) reports and the current
transfer pricing regulations state that digital business model should to be taxed where
value is created and the business activity takes place1. In the past, evidence showed that
a “perceived fair” taxation was not sufficiently secured since especially digital business
models were quite successful in avoiding taxation.2 For example, the European Union
estimates that companies with digital business models pay on average half the effective
tax rate of companies with traditional business models.3 Therefore, the EU Commission
(COM) calls for “fair” taxes. One will find the word “fair” in the communication on 'A
Fair and Efficient Tax System in the European Union for the Digital Single Market'
eighteen times without describing or explaining what can be understood as “fair”.4 On
the contrary, it has been extensively documented in the international tax literature that
value creation in general is also very difficult and no common or concise definition
currently exists for this concept.5
In traditional business models the taxation rights of a jurisdiction correspond with the
scope and extent of the multinational enterprises (MNE’s) business activities in the
country. However, in digital business models digital goods and services can be provided
without a physical presence in specific county. Therefore, it is not decisive to have a
physical presence in a certain country and, therefore, the value creation is more difficult
to evaluate since typical heuristics such as employees or tangible assets as reference
points are not available or reasonable.6 The main concern of the fairness debate is that
“user” value creation due to data gathering is located in a tax jurisdiction where the
company carrying out a digital activity is not physically established and where its
activities thus cannot be taxed. In this context transfer pricing regulations are of high
importance since cross-border intragroup transactions within related entities have to be
determined according to the arm’s length principle (“ALP”). The ALP is legally based
in national tax law and in double tax treaties (Article 9 OECD-Model Tax Convention).
Its main purpose is to ensure profits to be taxed where they have been economically
generated; transfer pricing outcomes should be aligned with economic value creation.
Thus, the determination of transfer prices is required by tax authorities to allocate the
taxable income between the different countries’ taxation. A transfer price is deemed
arm’s length if it is equal to the price at which two independent parties would trade.
1
2

3
4

5
6

C.f. OECD (2018), Interim report Task Force Digital Economy, Chapter 1, Para 12.
Typical channels include transfer pricing (Davies et al., 2018), debt shifting (Egger et al., 2014), royalties
(Dischinger and Riedel, 2011; Karkinsky and Riedel, 2012; Griffith et al., 2014) and shifting of functions
(Mutti and Grubert, 2004; Voget, 2011; Ruf and Weichenrieder, 2012).
C.f. EU Commission Expert Group on Taxation of the Digital Economy, 28.05.2014.
The COM published two proposals: “Proposal for a Council Directive laying down rules relating to the
corporate taxation of a significant digital presence” and “on the common system of a digital services tax
on revenues resulting from the provision of certain digital services”.
C.f. Olbert and Spengel (2017).
See also BEPS Action Point 1 where is argued that digitalization facilitates the internationalization of all
aspects of a company’s business as it is not necessary to create a physical local.

2
Forschungsberichte des Fachbereichs Wirtschaftswissenschaften der Hochschule Düsseldorf
Ausgabe 47 (2018)
ISSN: 2365-3361
URN: urn:nbn:de:hbz:due62-opus-15759
URL: https://opus4.kobv.de/opus4-hs-duesseldorf/1575
DOI: 10.20385/2365-3361/2018.47

In practice, complex transfer pricing guidelines and rules often do not provide a
satisfactory solution for tax authorities, see Devereux and Vella (2017). The current
transfer pricing system which focuses on value creation and business activities (i.e.
functions performed, risks borne and assets employed) can be used to structure the tax
burden of an MNE-group. It even provides the incentive to structure the tax burden and
can also have negative welfare effects (Devereux and Keuschnigg, 2008; Luckhaupt et
al., 2012; Durst, 2012; Morse, 2013; Aliber, 1993; Vann, 2010; Rectenwald, 2012; AviYonah et al. 2009). Holzmann (2017), for instance, determines that transfer pricing that
involves intellectual property (IP) – which is of high importance in the digital economy
– becomes a source for base erosion in the second half of the decade due to unobservable
arm’s length prices in case of IP. In the public and among tax authorities there exists
currently a strong gut feeling that there could be a mismatch between where taxation of
the profit takes place and where value is created especially for certain digital activities.
In particular for digital business models that focus on business-to-consumer services,
users’s data are considered as an important element necessary for value creation. Only
the interplay of users’s data together with algorithms allows for value creation in such
digital business models, see Brauner and Pistone (2018). Therefore, some countries are
unsatisfied with the ALP and implement special levies; for example, India introduced an
“equalization levy”, the UK and Australia introduced “Diverted Profits Taxes” and the
US the “BEAT”.
In this paper, we try to address the issue of a “perceived fair” taxation in the light of the
arm’s length principle. The aim of our survey is neither to estimate arm’s length profit
allocations nor an attempt to obtain a definition of “fairness” but rather to elicit fairness
considerations in transfer pricing related scenarios. Participants (tax auditors, tax
advisors and business students) were presented a stylized description of digital business
model in a two-country context. In principle, participants had to assess as a neutral third
party if a presented arm’s length allocation of profits between the countries can be
considered as a “fair allocation” and what the proposed “fair allocation” of profits would
be. In follow up questions, we also vary the tax differential in our simplified two-country
framing. We analyze our survey along the following guiding research questions:
 Research Question 1: Do expert groups (i.e. tax auditors and tax advisors) follow
the exogenously given arm’s length allocation of profits and propose as a “fair”
allocation of profits the arm’s length allocation? Does the control group of business
students as non-experts deviate in their proposed “fair” allocation from the arm’s
length allocation?
 Research Question 2: Is the proposed “fair” allocation of profits dependent on the
tax rates?
 Research Question 3: Do expert groups consider the exogenously given arm’s
length allocation of profits as “fair”? Does the control group of business students
consider the arm’s length allocation as “fair”?
 Research Question 4: Is the “perceived fairness” dependent on the tax rates?
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In a scenario where arm’s length profits are distributed extremely inequitably (100%
versus 0% with no taxation in one county), all groups perceive this distribution of profits
as “unfair”. In relative terms, most “unfair” compared to more balanced scenarios.
Consequently, all groups propose as “fair” profit split and distribution of profits that
substantially differs from the exogenously given arm’s length allocation. In scenarios
with more balanced arm’s length allocation of profits, we find that the “perceived
fairness” for the expert groups increases while business students are almost not
influenced by the arm’s length allocation of profits. Therefore, the exogenously given
arm’s length allocation works as a “fairness” anchoring for experts. Independent of this
anchoring, also in more balanced scenarios we find that experts propose as a “fair” profit
split an allocation that can substantially differ from the stated arm’s length allocation.
Quite different, our control group of business students consider the most balanced
allocation as the comparable most “fair” allocation of profits and are not influenced by
the arm’s length allocation of profits.
In the light of our research questions 1 and 3, we find that expert groups are anchored
by the arm’s length allocation both in terms of “perceived fairness” as well as proposed
“fair” profit allocations. However, the proposed “fair” profit allocation can substantially
differ from the stated arm’s length allocation. We find that our control group is not
influenced by the arm’s length allocation and therefore often considers this allocation as
relatively more “unfair” compared to experts. Related to our research questions 2 and 4,
we find that tax rates do not have an impact on the “perceived fairness” for both experts
and our control group. A complementary per-subject analysis shows that especially
within the expert groups, heterogeneity in “fairness” considerations is high. We find that
some tax advisors consider all three scenarios as more or less equal “fair” and therefore
closely follow the arm’s length allocation. In contrast, tax auditors are highly represented
in another cluster of subjects which clearly prefer are more equal distribution of profits.
To the best of our knowledge we are the first who have conducted a survey allowing to
disentangle the difference between an arm’s length and perceived as well as proposed
“fair” allocation of profits. In doing so, we focus on tax auditors and their fairness
considerations compared to other groups involved in international taxation such as tax
advisors. Related to this, we contribute to the current research in a threefold way: The
results can have an impact on the current political discussions and could pave the way
for further related experimental research regarding the “perceived fairness” of transfer
pricing. In addition, our results also provide insights for corporate tax payers which want
to avoid a reputation for “unfairness” due to very aggressive tax structuring and rather
want to show moral leadership, see Gribnau and Jallai (2017). In non-tax frameworks
Kahneman et al. (1986a,b) and following papers show that even profit-maximizing firms
to act “fair” if “unfair” behavior involves e.g. punishment costs. Furthermore, we
provide insights regarding the fairness consideration of tax auditors which could be
anticipated by taxpayers.
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2 Related Literature
A vast literature shows that individuals dislike perceived inequitable outcomes and have
some form of social preference. The ultimatum game (see Güth et al, 1982) is the
prototypical game to test whether individuals care not only about their own payoffs, but
also about their payoffs relative to those of others. From a standard economic point of
view the profit-maximizing proposer should walk off with virtually the whole surplus in
the bilateral bargaining game. However, it is well-known that this is generally not the
case because individuals have some form social preferences. In particular, responders
resist unfair offers (Güth et al., 1982; Güth and Tietz, 1990; Roth, 1995) and proposers
make fair offers instead of using their strategic advantage. A robust result in these games
is that offers of less than 20% to the responder are often rejected, whereas offers of 40%
or more are usually accepted (Camerer, 2003; Fehr and Schmidt, 2003; Roth, 1995;
Seldon and Tsigaris, 2010). The simplicity of the ultimatum game renders the 50/50 split
a fair outcome (at least in Western cultures; Fehr et al., 2009 with examples). For our
subject group of tax experts, empirical evidence shows that the actual agents involved
in the international taxation rights, e.g. tax auditors, do judge the outcomes based on
“fairness” considerations. Among others, Kirchler et al. (2003) find that fiscal officers
are strongly affected by social preferences. Compared to various other groups such as
business students, business lawyers or entrepreneurs, the authors find that tax auditors
judge all forms of tax reduction as least fair. Following Kirchler et al. (2003) we focus
on fiscal officers compared to other groups involved in (international) taxation such as
tax advisors. Our subject pool includes two “expert” groups as well as a control group
of business students.
In our survey participants are in the position of a neutral third party. Therefore, also the
literature on distributive fairness norms, besides social preferences as a proposer or
responder, is closely related. Even if marginal productivities of participants in a
collaboration are clearly observable (as it is the case in our survey since the arm’s length
allocation of profits is exogenously given), the importance of distributive fairness norms
is highly context-dependent (see Karagözoğlu (2012) for a survey).7 Furthermore, as
argued in the introduction and is especially true for digital business model, value
contributions (i.e. marginal contributions) are extremely difficult to verify. In such cases,
the collaboration partners are frequently remunerated by means of a pre-defined fixed
share of the joint output (i.e. by implementing some kind of “profit sharing”). In our
survey, we account for to this by focusing “only” on the profit shares and not on the
concrete transfer pricing method. In such scenarios, equal sharing is often referred to as
a normatively appealing allocation rule (see Ashlagi et al. (2012)).
Furthermore, in the more tax evasion related literature it is found that “perceived
fairness” has an impact on the attitude and behavior of taxpayers. For instance, the level
of tax evasion decreases if the tax system is perceived as fair by the taxpayers (see, for
example Fortin et al., 2007; Spicer and Becker, 1980; Kornhauser, 2005). Conversely,
7

Karagözoğlu (2012) shows that the prevalence of different fairness norms depends inter alia on the type
of inputs. For financials investments the majority of subjects prefers equal shares (see, e.g., Gantner et al.
(2001) or Cappelen et al. (2007)) while for real-effort tasks the evidence is less supportive of equal sharing
(see, e.g., Konow (2000) or Cappelen et al. (2010)).

5
Forschungsberichte des Fachbereichs Wirtschaftswissenschaften der Hochschule Düsseldorf
Ausgabe 47 (2018)
ISSN: 2365-3361
URN: urn:nbn:de:hbz:due62-opus-15759
URL: https://opus4.kobv.de/opus4-hs-duesseldorf/1575
DOI: 10.20385/2365-3361/2018.47

taxpayers may evade because the tax system is unfair and the more they received social
information on the extent of tax evasion by others the less they felt guilty to do so and
evasion increased. Thus, an individual will comply as long as she or he believes that
compliance is the social norm (however defined); conversely, if non-compliance
becomes pervasive, then the social norm of compliance disappears (Elster, 1989; Alm,
2013).

3 Survey
A. Participants
The questionnaires were distributed to tax auditors, tax advisors as well as business
students in Germany. The respondents were approached in conferences or seminars (tax
auditors and tax advisors) or within university seminars (business students). The group
of tax auditors and tax advisors were specifically addressed in transfer pricing related
conferences and seminars. Therefore, they showed either practical or theoretical
experience or at least a very high affinity to transfer pricing related topics since they
have background in international tax. The response rate in this set-up was high and nonresponse occurred rarely. Overall, 115 subjects, 76 men and 36 women (3 not known)
participated. The following Table 1 summarizes the subject sample. Relevance refers to
the questions whether digital business models are becoming, subject to the individual
judgement, more important in the future. Experience summarizes the personal
experience in the valuation of transfer pricing issues for digital business model. In the
following we consider a transfer pricing related subject in our survey design. Therefore,
we consider tax auditors and tax advisors as “experts” and business students as a control
group.
Subject pool
Size

Total

Auditors

Advisors

Students

115

48

36

31

Age (mean)

37.6

43.3

42.6

23.6

Relevance = yes

99%

100%

100%

97%

Experience = yes

43%

46%

28%

13%

Table 1: Subject Pool Descriptive

B. Experimental Design
In the questionnaire, participants were presented a description of a stylized digital
business model in a stylized two-country world: A firm develops an algorithm for a
social network in country A. Users participate in the social network and enable the firm
to generate revenue and profits with the submitted user data. Besides country A, the
social network is also active in country B. For simplicity, both countries “supply” the
same number of participants in the social network and the tax rates are identical and set
to 20%.
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Participants were asked to assess as a neutral third party if a presented allocation of
profits between the countries can be considered as a “fair allocation” and what the “fair
allocation” would be. We asked first: “Do you consider the presented allocation of
profits between country A and country B as a fair allocation?”. Afterwards we asked in
a second question: “What do you consider as a fair allocation of profits between country
A and country B”. Participants were asked to answer question 1 on scale from 1 to 9 (1=
not fair to 9 = fair). For the second question predefined allocations of the normalized
(total) profit of 100 mEUR were presented. It is crucial to note that both questions do
not refer to an arm’s length allocation of profits but rather “perceived fair” allocations.
The aim of the survey is not to estimate arm’s length profit allocations but rather to elicit
“fairness” considerations in transfer pricing related scenarios.
In total, participants were presented three scenarios that varied the taxation right and the
respective proposed/presented allocation in each questionnaire. In Scenario 1, no
taxation right was given to country B in principle such that all profits are taxed in country
A (100/0 allocation between A and B). In Scenario 2, country B captures a taxation right
since (routine) marketing activities for country B are performed in country B. It is now
stated in the questionnaire that an established transfer pricing method results in an
allocation of 90 mEUR for country A and 10 mEUR for country B (90/10 allocation
between A and B). In a final Scenario 3, we increased the profit allocation to country B
such that the relative profit allocation is 60 mEUR for country A and 40 mEUR for
country B (60/40 allocation between A and B). It was our intention to set the stated profit
allocation as the exogenously given arm’s length allocation of profits. Therefore, in
Scenario 2 and 3 we stated that an “established transfer pricing method” resulted in the
given allocation. In Scenario 1, the allocation of profits is, by definition of the
questionnaire, arm’s length since no taxation rights in principle are given to country B.
We deliberately did not give specific information regarding the applied transfer pricing
method in order to avoid doubts regarding the appropriateness of the method. We use
our two questions approach (perceived fairness and proposed fair allocation) in all three
scenarios. We vary each scenario by assuming that country A is a low tax country and
reduce the tax rate from 20% to 5%.

4 Results
A. Results: Proposed Fair Allocation
We first focus on the research questions 1 and 2 which ask for the proposed “fair”
allocation. In Scenario 1, the arm’s length allocation of profits is 100/0 between country
A and country B. We clearly observe that all three group deviate in their “fairness”
considerations from this arm’s length allocation of profits by proposing a “fair”
allocation of profits significantly different from 100/0 (p<0.01 Wilcoxon Signed-rank
(WSR) test for all groups). In economic terms, the difference is quite substantial.
Notably, both expert groups propose 75/25 and 78/22 as their mean “fair” allocation
while the proposed “fair” allocation for the control group is significantly even more
equal (p<0.01 WSR test pairwise).
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The falling apart between the “perceived fair” and arm’s length allocation is also
apparent in Scenario 2 (p<0.01 WSR for all groups). The arm’s length allocation of
profits as presented in the questionnaire has almost no impact on the proposed “fair”
allocation of the expert groups (change from 100/0 to 90/10, only p<0.10 for tax advisors
and not significant for tax auditors). The expert groups only weakly reduce the 75/25
and 78/22 allocation to a more equal distribution of 74/26. That pattern is different in
Scenario 3 in which both expert groups adapt their proposed “fair” allocation to the
presented arm’s length allocation of profits (change from 90/10 to 60/40, p<0.01 for tax
advisors and for tax auditors). On the contrary, the control group is again not influenced
by the arm’s length allocation of profits.
This difference between experts and our control group is also highlighted in the subject
pool comparison within scenarios, where we find significant difference between the
experts and the control group, but not between the experts (in 100/0 and 90/10, p<0.01
for tax advisors and tax auditors, in 60/40 p<0.10 for tax advisors, p<0.05 for tax
auditors, Mann-Whitney-U (MWU) test). Finally, only in the last Scenario 3 which
almost equally allocates profits across country A and B we find differences between the
arm’s length and proposed “fair” allocation of profits for the experts (p<0.05 for tax
advisors, p<0.01 for tax auditors, MWU test) but not for the student control group. Our
results are illustrated in Figure 1. Given our research question 1 as stated in the
introduction, we find mixed results. Expert groups are anchored by the arm’s length
allocation of profits, but they do not follow closely. In contrast, the control group is not
influenced by the arm’s length allocation. We summarize in:
Result 1 – Proposed Fair Allocation of Profits: The proposed fair and arm’s length
allocation of profits significantly differ if presented profits allocations are unequally
distributed (Scenario 1 and 2 with 100/0 and 90/10). This not only holds for the student
control group but also for the expert groups. The presented arm’s length allocation of
profits impacts the expert groups allocation if profits are more equally balanced, while
the control group is almost not influenced by the arm’s length allocation of profits.

Proposed Fair Allocation to A

100

80

78

75

74
65

74
68

65

63

63

60

40

20

0

Advisors

Auditors

Students

Figure 1: Proposed Fair Allocation across Subject Pools and Scenarios
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We now study the effect of a tax differential as stated in research question 2. For all
groups and all scenarios, we do not find a significant effect on the proposed “fair”
allocation of profits:
Result 2 – Proposed Fair Allocation of Profits and Tax Rates: For all groups and all
scenarios, we do not find a significant effect of the tax rates on the proposed fair
allocation of profits.

75 74

74 74 74 74
65 66

63 63

65 65

100/0

78 77

60/40

80

68 68
63 62

60

40

Advisors

Auditors

60/40

90/10

90/10

100/0

60/40

0

90/10

20
100/0

Proposed Fair Allocation to A

100

Students

Figure 2: Proposed Fair Allocation across Subject Pools
and Scenarios - Tax Differential

B. “Perceived Fairness” of an Arm’s Length Allocation
We continue with the analysis of the question regarding the “perceived fairness” of the
stated profit allocation and research questions 3 and 4. Compared to tax advisors, tax
auditors perceive the 100/0 profit allocation significantly more “unfair” (p<0.05 MWU
test). However, comparing the fairness perception in the 100/0 scenario with the 90/10
scenario shows a significant increase in “perceived fairness” for both expert groups (5.4
to 6.1 p<0.10 and 4.0 to 5.5 p<0.01 WSR test). The increase in “fairness” is especially
strong and significant for tax advisors. In contrast to the previous Scenario 1, both expert
groups perceive the fairness in Scenario 2 now as equally “fair” or “unfair” (not
significantly, MWU test). Increasing the tax base for country B further in Scenario 3
yields again an increase in “perceived fairness” for both expert groups (6.1 to 7.3, p<0.10
for auditors and significant for advisors, 5.5 to 6.5, p<0.05, WSR test). Again, we only
find a weak difference between both subject groups (7.3 vs. 6.5, p<0.10 MWU test).
These results regarding the “perceived fairness” are different compared to the proposed
“fair” allocation of experts as presented in the previous section. Regarding the
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“perceived fairness”, experts can differ while the proposed fair allocation is not different
(e.g. in Scenario 1)
Regarding our control group, we find no significant difference in the subject pools in the
100/0 scenario to tax auditors but compared to tax advisors (5.4 vs. 4.0 p<0.10 MWU
test). Like tax auditors, allocating a small profit share to country B increases the
“perceived fairness” (weak) significantly (4.0 to 4.8 p<0.10 WSR test). Only a further
increase to 60/40 in Scenario 3 yields a strong increase (p<0.01 MWU test) such that all
the control group pairwise to the experts perceive 60/40 as equally “(un-)fair” (MWU
test, pairwise). These findings mirror the proposed “fairness” results of the control group
as presented in the previous section, i.e. this group perceives most “fair” and proposes
this as the “fair” allocation the 60/40 Scenario 3.
Given our research question 3 as stated in the introduction, we find that expert groups
do not necessarily consider the exogenously given arm’s length allocation of profits as
“fair”. Albeit in the extreme scenario tax advisors and tax auditors differ in the
“perceived fairness” of the extreme scenario, the “perceived fairness” of experts is more
closely aligned compared to the control group. Similar to Result 1, experts are also
anchored by the arm’s length allocation in the “perceived fairness” while the control
group is not. We summarize in:
Result 3 – Perceived Fairness: Compared to tax advisors, tax auditors perceive the
100/0 profit allocation significantly more unfair. However, a small allocation of profits
for country B significantly increase the perceived fairness for experts. A more equal
allocation of profits (60/40 in Scenario 3) increases the perceived fairness for both
experts, but the effect is economically small. This is different compared to our control
group of business students which consider 60/40 as the comparable most fair allocation
of profits.
For our expert groups, the “perceived fairness” is independent of the tax rates (no
significant differences MWU). Compared to the expert groups, our control group only
considers differences in the tax rates as important if the taxation rights are balanced (7.0
to 6.2 p<0.01 WSR test in the last Scenario 3). Except the last finding these observations
mirror the proposed “fairness” results as presented in the previous section. Our Results
3 and 4 are illustrated in Figure 3.
Result 4 – Perceived Fairness and Tax Rates: For expert groups in all scenarios, we
do not find a significant effect of the tax rates on the perceived fair allocation of profits.
For our control group, this also holds with exception of the last scenario.
Summarizing Results 1- 4, we observe that significant differences between expert groups
exist (e.g. in the “perceived fairness” of the 100/0 scenario). In aggregate, both expert
groups are comparable in the sense that they jointly deviate from the exogenously given
arm’s length allocation of profits in their proposition of a “fair” allocation of profits.
However, the arm’s length allocation anchors the expert groups for their proposed “fair”
distribution. These results show that that the experts try to align “fairness” considerations
and the arm’s length principle and do not necessarily prefer “pure” equal sharing. This
observation is related to the experimental evidence on distributions norms with realeffort tasks which shows that observable productivities are, albeit not perfectly, reflected
in the distribution of profits of joint production, see Karagözoğlu (2012). In our survey
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productivities are clearly observable (for experts) since the exogenous allocation of
profits reflects value contributions in the transfer pricing methodology status quo. In
contrast, the control group of business students clearly prefer equal shares similar to the
evidence as provided by Gantner et al. (2001) or Cappelen et al. (2010). Our control
group either does not observe the marginal contributions or considers the investment in
the algorithm as a financial investment. The experimental evidence by Gantner et al.
(2001) or Cappelen et al. (2007) suggests that compared to real-effort tasks, pure
financial investments tend to increase the preference of equal sharing.
9
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Figure 3: Perceived Fairness across Subject Pools and
Scenarios – with Tax Differential

C. Robustness Checks
The heterogeneity within all groups regarding their perceived as well as proposed “fair”
allocation is high. The following Table 2 illustrates this heterogeneity for Scenario 1,
both in terms of “perceived fairness” as well as proposed “fair” allocation.
Statistic

Auditors
Fairness

Advisors

Students

Allocation

Allocation

Fairness

Allocation

Fairness

3. Quartile

6.5

80

8.0

100

6.0

70

Mean

4.0

75

5.4

78

4.0

65

Median

3.0

70

6.0

75

3.0

70

1. Quartile

2.0

70

3.0

65

2.0

50

Table 2: Cluster Analysis
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This great heterogeneity motivates that within each subject pool further characteristics
such as risk preferences should be analyzed. Therefore, we conducted a cluster analysis
(k-means) based on the three “perceived fairness” observations from the three scenarios.
The following Table 3 shows the average “perceived fairness” as we all proposed “fair”
allocation across clusters. All cluster show a substantial sample size and the elbow rule
indicates that k = 3 is optimal. Table 4 shows the relative prevalence of the three clusters
across subject groups.
Perceived Fairness

Proposed Fair Allocation for A

Cluster

Subjects

100/0

90/10

60/40

100/0

90/10

60/40

1

36

6.6

7.3

8.3

79.7

77.2

64.2

2

55

2.4

3.3

7.1

66.7

63.6

61.1

3

24

5.8

7.8

4.3

77.5

79.2

78.3

Table 3: Cluster Analysis
We interpret Cluster 1 as a group of subjects that monotonically perceive a more equal
distribution of profits as more “fair” compared to more unequal distributions. This is
also reflected in the highest “perceived fairness” in Scenario 3. Cluster 2 can be
interpreted as subjects that perceive an extreme Scenario 1 with no taxation rights as
“unfair” and also consider only small increases in the profit allocation to country B as
comparable “unfair”. These subjects only consider Scenario 3 with the most equal
distribution as “fair”. Subjects in Cluster 3 already perceive the Scenario 1 as relatively
“fair” and perceive the middle Scenario 2 as the most “fair” allocation of profits. These
subjects seem to consider the algorithm as an important value driver since a more equal
distribution of profits reduces the “perceived fairness”. Controlling for personal
characteristics within clusters we do not find significant differences in personal
characteristics such as gender, experience with digital business models, age, and risk
aversion.
Cluster

Advisors

Auditors

Students

1

50.0%

18.8%

29.0%

2

39.9%

50.0%

54.8%

3

10.1%

31.3%

16.1%

Table 4: Clusters across Subjects Pools
Table 4 shows the distribution of clusters separated by subject pools. As already
highlighted, heterogeneity across clusters is large for all three subject pools. However,
50% of all advisors can be sorted into the Cluster 1, a group of subjects that are
influenced by “fairness” considerations and most closely follow the arm’s length
allocation of profits in their proposed “fair” allocation (the share for A monotonically
decreases from 79.7 to 77.2. to 64.2). Within the tax advisors also a large group of
subjects consider Scenario 3 with the most equal distribution as “fair” (Cluster 2). For
tax auditors, the minority of subjects are in Cluster 1 and “directly” follow the arm’s
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length allocation.8 In contrast, 50% of all tax auditors belong to Cluster 2 which prefer
the most equal distribution. Also, a large group perceives the middle Scenario 2 as,
balancing both the value of user as well as the algorithm.
Result 5 – Cluster Analysis: A cluster analysis indicates that all subject pools show
great heterogeneity in their perceived fairness. However, identifying clusters also shows
that advisors consider all three scenarios as more or less equal fair and therefore closely
follow the arm’s length allocation. In strong contrast, auditors are highly represented
in another cluster of subjects which prefer only are more equal distribution of profits.
Our control group also shows a tendency to prefer a more equal distribution of profits
based on their fairness considerations.
Finally, we use an ordinary least squares regression approach to control for personal
characteristics on a per-subject level. We use the proposed “fair” allocation as well as
“perceived fairness” in all three scenarios as the depended variable and personal
characteristics (gender, experience with digital business models, age, risk aversion) as
well as group dummies as explanatory variables. Besides the effects of the group already
discussed previously we do not find any further statistically significant effects on a persubject level.

5 Conclusion
In this paper, we address the issue of a “perceived fair” taxation in the light of the arm’s
length principle based on a survey with transfer pricing experts. The aim of the survey
is not to estimate arm’s length profit allocations but rather to elicit fairness
considerations in transfer pricing related scenarios. In a digital economy framework
where arm’s length profits are distributed extremely inequitably, subjects perceive this
distribution of profits as most unfair compared to more balanced scenarios.
Consequently, subjects propose a “fair” distribution of profits that substantially differs
from the exogenously given arm’s length allocation. In scenarios with a more balanced
arm’s length allocation of profits, we find that the perceived fairness for the expert
groups increases while a control group of business students is almost not influenced by
the arm’s length allocation of profits. Fairness consideration play an important role in
the current public discussion regarding the “fair” taxation of digital business models and
therefore more experimental research is needed to understand these fairness
considerations. Our paper is therefore a first attempt to understand these fairness
considerations in the context of transfer pricing and digital business models.

8

C.f. Greil/Schwarz/Stein (2018) for a theoretical model of international taxation which assumes that tax
prefer more equal distributions of taxation rights.
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