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Brave New Transfer Pricing World: Profit Allocation Based on Proportional
Value Creation - A Practical Example from the Automotive Industry (Part 2)

Prof. Dr. Verena Hahn, Dr. Yves Herve, Dr.
Jens Rubart, and Dr. Salem Saljanin*

In this article, the authors supplement their previous essay
(Hahn/Herve/Rubart/Saljanin IStR 2023, 125) with a practical
example for the implementation of the "value creation"
concept for a proportional allocation of profits in multinational
corporations demanded by the OECD and the German tax
authorities. It is shown for the automotive industry how the
concept of the Shapley value can be put into practice in order
to determine a profit allocation that stands up to arm's length
comparison for three company divisions headquarters,
production units, and sales units according to their synergetic
value-added contribution to the overall success of the
business unit. The practical example can easily be
transferred to other sectors such as the consumer industry or
the pharmaceutical industry.

I. Transfer pricing and value creation

In their previous article!, the authors have analyzed the
OECD concept of "value creation™ that has been
incorporated into the Foreign Tax Act (Aullensteuergesetz,
AStG) and the new Administrative Principles Transfer
Pricing (Verwaltungsgrundsatze Verrechnungspreise, VWG
VP)? for the allocation of profits in international
corporations. The demand that profits need to be taxed
where economic value is created functionally, without
defining specific requirements for the implementation of
this standard, creates uncertainty and major tax risks for
taxpayers in the future.

Concrete solutions for quantifying value creation
contributions and profit shares in the post-BEPS world are
not offered by either the OECD or the national legislator. In
the previous article?, the authors have summarized classic
solutions for profit allocation, in particular, cost-based,
survey-based, and headcount-based approaches, and
discussed their advantages and disadvantages for the
quantification of value contributions. The common
weakness of these approaches is that, although analytically
complex and labor-intensive, they provide only approximate
and arbitrary solution.

* Prof. Dr. Verena Hahn, bbw Hochschule - University of Applied
Sciences, Berlin, NERA Economic Consulting; Dr. Yves Herve, Man-
aging Director, NERA Economic Consulting; Dr. Jens Rubart,
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Consultant, NERA Economic Consulting.
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More specifically, they do not represent an objective and
robust basis. The authors argue that the Shapley value® is
able to overcome these weaknesses. The Shapley value is
not only scientifically sound and provides reliable, stable
results, but has also proven itself in real arm's length
situations in everyday business practice.®

At first glance, the Shapley value approach seems to be
relatively costly to implement due to its requirements - the
marginal value contributions of all involved parties need to
be determined. However, the fact that this is not the case
and that the effort associated with the implementation of
the Shapley value concept is not higher than that of
traditional adequacy analyses is shown in this article using a
practical example from the automotive industry.
Conceptually, this case study can easily be extended to other
industries as well.

I.Using the Shapley value for value contributions

The Shapley value is a solution approach from the field
of cooperative game theory. An essential feature here is that
a set of "players" generate added value through cooperation,
which they want to divide among themselves in a binding
manner by means of negotiations. Through the cooperation,
each player achieves a share of the total profit, which at least
exceeds his outside option, i.e., the profit that would be
achieved without cooperation with the other plyers. The
players therefore have a common interest in cooperating
with a view to creating added value, but there are opposing
interests in terms of sharing, since each player wants to have
as large a share as possible.

The Shapley value makes it possible to determine a fair
allocation of the profits achieved through synergetic
cooperation according to the relative value contributions of
the negotiating parties (“players™). Each negotiating partner
receives the average of his or her additional or marginal
contribution. In the case of transfer pricing, the problem is
to split, for example, the consolidated profit of the group or
of a business unit resulting from cooperation between the
headquarters, research and development, production units,
production  sites, and distribution/sales  companies

5 Named after Lloyd S. Shapley, 2012 Nobel Prize winner for

Economics.
6  Cf. Hahn/Herve/Rubart/Saljanin IStR 2023, p. 125.
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The Shapley value approach considers all possible
combinations in which the cooperating parties can work
together - referred to as coalitions: stand alone, in groups
with one or more other, or together with all other
players. As a result, all conceivable options of the players
involved are explicitly modeled and analyzed. This
approach is both intuitively convincing - it reflects the
arm’s length behavior of the orderly and conscientious
manager, who should always be open to synergetic
cooperation with others when there are fair win-win
solutions - as well as being strictly formally deducible on
the basis of an axiomatic approach.” In addition, it fulfils
the requirement related to the knowledge of "all essential
circumstances of the business relationship™ required
by § 1.1 sentence 3 of the AStG and, with regard to the
modelling of outside options, takes into account the
provisions of para. 3.8 VWG VP for the
The application of the arm's length comparison requires
the study of "alternative strategies™.  Since the
perspectives of all the actors involved in the transaction
is taken into account, the Shapley value as an
economically recognized method is therefore particularly
suitable for cases in which a hypothetical arm's length
comparison is required in accordance with § 1 para. 3
AStG.8

The marginal contribution of a player (e.g., headquarters,
research and development units, production units) is the

additional profits generated by the involvement of this
particular player in the joint activity. This also takes into
account the Group's view that vertical integration of
functions into the Group is always considered to make
sense from a business point of view if it creates business
synergies (e.g., cost savings, additional revenues,
productivity increases) compared to an outsourcing
solution to external third parties.®

lIl. Example from the automotive industry

Using the example of a global European automotive
supplier group, we illustrate how the Shapley value can
be used in practice as a solution to a profit allocation
problem (and the associated transfer pricing solutions?).
The automotive supplier industry is characterized by the
fact that more than one function is usually carried out at
many production sites, as shown in Fig. 1. For example,
the foreign production sites of an automotive supplier
often have specific know-how and provide project-
specific R&D services, for example, to adapt
technological solution platforms to local requirements or
to react to local specifications of OEMs.

“ sales E nﬁﬁes

Production Planning R&D
& SCM Services

Synergetic DEMPE Contributions

SCM: Supply Chain Management
IA- Intangible Assets
KAM: Key Account Management

Fig. 1: Functional performance contributions in the automotive
group*

This case study is about the most profitable business
area of a very successful Tier 1 supplier, which regularly
generates consolidated EBIT margins of over 20%. Its
operating units can be grouped into three areas:

1. Corporate headquarters ("HQ"), which has significant
intangible assets (technological platform solutions,
patents, brands, trademarks) and provides a wide range
of business services (see Fig. 1);

2. Manufacturing units ("ME") which also have significant
intangible assets in the form of extensive industrialization
know-how as well as production capacities, which are
associated with a strong entrepreneurial risk (especially
commodity price risk and underutilization risk);

3. Sales entities ("SE") with an established distribution
and after-sales network as well as intangible values in

7 Cf. Wiese, Kooperative Spieltheorie, 2005, pp. 62-68.

Local KAM, Service
& Marketing

Go-to-market &
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the form of long-standing B2B customer relationships that
ensure that upstream development services are adapted to
customer-specific expectations.

According to the current tax law view, all these entities
units make DEMPE contributions to various intangibles.
Through synergetic cooperation, the three players achieve
above-average margins compared to the competition. There
are therefore synergies that can be exploited to the
maximum through the cooperation of all three parties,

but to a lesser extent with a subset of all players.

8  Cf. Hahn/Herve/Rubart/Saljanin 1StR2023, 125 .

®  See Coase, The Nature of the Firm, 1937, Economica, 386.

10 The Shapley values provide only one answer to a justifiable
quantitative profit sharing in a bilateral or multilateral situation. The
transactional billing solutions (product prices, licenses, service
guarantees) are to be determined on a case-by-case basis.

11 Cf. Hahn/Herve/Rubart/Saljanin IStR 2023, 125 .
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The question that now arises is how to allocate profits in
an economically justified way. The Shapley value is a
suitable approach in these circumstances.

1. Solution algorithm of the Shapley value

In the Shapley value analysis, all possible coalitions
among the three players must first be specified. With three
players, there are a total of 23-1=7 economically relevant
coalitions C:*2
» Three single-player coalitions, if HQ, ME, SE operate

alone (using the respective out-side options);

« three two-player coalitions, i.e., cooperation between HQ
and ME, HQ and SE, and ME with SE, which also
generate certain synergies;

e a "grand coalition" in which all players work together in
a maximally synergetic manner, as can be observed in
reality.

For each of the possible coalitions C, a relevant
characteristic of the so-called coalition value V(C) must
now be determined. In this case, this is the consolidated
EBIT margin as a percentage of the company's global sales
(or, in the case of product-related businesses, the total
division's sales). For the three single-player coalitions, the
results of classical benchmarking studies can be used, while
coalition the observed actual EBIT margin is used for the
grand coalition.

The Shapley value is focused on the marginal value of
each player to all possible coalitions. The basic idea is that
each player receives a payment which depends on his
contributions to all theoretically possible coalitions. The
contribution of a player is the increase in value that the
coalition generates by the involvement of the new player. A
player who generates high additional or marginal across all
possible coalitions is thus a highly valuable player. It can
therefore be argued that such a player should also receive
relatively high payouts or profit shares.

The order in which a coalition is formed, i.e. which
negotiating partner decides first on accession, can largely
determine the marginal contributions of the players. In the
case of n players, there are generally n x (n-1) x (n-2) x ... X
1 possible orderings. The Shapley value takes into account
all possible orderings in an equal manner.

12 In the case of n players, there are a total of 2" distinct coalitions,
although the "empty" coalition is also counted, which is economically
irrelevant. Therefore, generally 2"-1 economically relevant coalitions.

In order to determine the Shapley value for each player,
the next step is to determine what the respective value
contributions of the individual players are to the EBIT
margin of a coalition if they join the coalitions in all
possible order: SE could, for example, join a coalition with
ME before HQ. The value contribution of a player is then
calculated in relation to the players who have already
joined. In our example with three players, there are
3x2x1=6 possible orderings.

In the last step, the results before and after the entry of
the respective player are calculated for each possible order
of the players, as shown in Table 1 with an example for ME.
The first line shows, e.g., the marginal contribution of PE to
the consolidated EBIT margin of the company (the grand
coalition) if ME is the last to join the grand coalition. This
marginal contribution is the difference between the coalition
value of the grand coalition after the accession of ME and
the coalition value V({HQ, SE}), i.e., for the coalition
consisting only of HQ and SE, before the entry of ME.

The Shapley value for each player is then calculated as
the average of these marginal contributions. The Shapley
value for ME in the example given here is the average of all
the values listed in the last column of Table 1, ME makes
marginal contributions to the different coalitions, depending
on the order in which ME joins. Accordingly, the Shapley
values are calculated for the other players HQ or VE.

Order Coalition before Coalition value Coalition value after | ME's marginal contribution
Entry of ME before entry of ME| entry of ME

T |NQ. SE. ME THQ. 56) V(Ha. s55) Ass COIT margin__| As-is EBIT margin — V{[HQ.50))

Z |NQ ME.5C Q) VHal V{Ha, Mg V(HQ. ME) - V(Ha)

T | SE.HQ ME T5E. HQ) VI([SE, HQJy V(HQ. 56 As-is EBIT margin —
V({SE, HQ)}

|7 |SE. ME.HQ ToE] VISED VI([SE. ME)) VI[SE, ME)) - V([55))

[T [ME n@ oE i) 0% = VIVE])

|5 |ME SE.FQ o 0% VVET Ve
ME Shapley value = Average
contribution of ME

Tab. 1: Shapley value algorithm for 3 players using the example of ME

2. Application to the automotive case

The following figure takes up the generic presentation of
the Shapley value and its economic intuition from Part 1 of
this articlel® and presents the possible coalitions and the
coalition values to be determined in each case. The single-
player coalitions correspond to the outside options of the
three divisions if they want to operate stand alone.

8 Cf. Fig. 3in Hahn/Herve/Rubart/Saljanin IStR 2023, 125.



IStR 5/2023

Grand coalitionHQ, ME & SE

Coalition value is the consolidated as-is EBIT margin of
the MNE Group (Ist result)

Two-player coalition HQ & ME

Coalition value is the consolidated as-is EBIT margin
minus the remuneration for third-party distribution service
providers.

Manufacturing entities (M

+ Industrialization know-how
+ Production capacity

Outside Option ME: Contract manufacturing for third
parties

Coalition value is determined using databas
benchmarking studies for independent manufacturing
entities with strong in-house know-how
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Benchmarking  study, which includes adjustment
calculations for complementary business services, shows a
stand-alone licence range of 6%-8% of external turnover.

Qutside Option HQ: Licensing to third parties

Coalition value comes from adjusted licence
benchmarks

Two-player coalition HQ & SE

Coalition value is obtained via benchmarking
competitors with lower production capacities
(outsourcing to contract manufacturers)

Sales entities (SE)

Outside-Option SE: Sales to third parties
«Established distribution

and after sales network
+B2B customer relationships

Coalition value is derived from database benchmarking
for independent wholesalers without significant
intangible assets (IA)

technology

Two-player coalition ME & SE

The coalition value is obtained via benchmarking peer
competitors of the group without comparable platform

Fig. 2: Possible coalitions and coalition values

The result of the three-party coalition (the grand
coalition) can be observed on the market. The consolidated
EBIT margin in the relevant business unit was 22% in the
specific year. The results of the single-player and two-
player coalitions are not directly observable on the market,
but they can be plausibly estimated, for example, according
to the current database studies of limited comparable
transactions.

In the case of the single-player coalition, for example,
one can refer to a "classic" benchmarking study to
determine an EBIT margin for the corresponding function:

e In the case of manufacturing units (MEs), which have
substantial in-house industrialization know-how for the
adaptation of production processes to new projects, there
is realistically only the outside option to operate as a
contract manufacturer for third parties. A database study
for independent manufacturing companies with strong in-
house know-how shows a net cost-plus interquartile
range of 8-16%. Since production costs account for about
50% of external turnover, this corresponds to a return on
sales of 4-8%.

« Without the provision of the technical solutions of HQ
and ME, the sales entities (SE) only have the outside
option to offer themselves to other competitors. This
partially devalues their previous sales know-how. This
undermines their relative negotiating power and in the
short-term they can at best hope to be remunerated like a
normal wholesaler without valuable intangibles. A
database study shows a possible range for return on sales
of 2-4%.

e There is no doubt that HQ owns very valuable
intangibles (in particular platform technology and related
patents), providing the basis for above-average returns
and could be licensed to third parties.

A license benchmarking indicated an interquartile range of
6-8% of external sales. Since the proportional costs of the
HQ amount to 3% of the external turnover, this results in a
stand-alone achievable return on sales for HQ of 3%-5%.

If the single-player coalition values are added together, then
this results in total stand-alone returns of 9%--17%. The
difference to the 22% achievable in the grand coalition (i.e.,
13%-5%) represents the synergy potential of cooperation in
the group. From a transfer pricing point of view, it remains
to be seen what the proportional synergy potential of the
two-player coalitions is. Again, established benchmarking
approaches can be pursued in order to objectify a subjective
assessment:

e The ME & SE coalition could be based on our group's
peer competitors who do not have comparable premium
platform technologies such as those of the HQ. This data
is publicly verifiable. An evaluation shows a return on
sales of this two-player coalition in a range of 10-14 %.

* In the HQ & SE coalition, competitors are analyzed who
partially outsource production to third-party contractors
in order to avoid the investment and exploitation risk. In
our case, for example, this results in a range of returns on
sales for HQ &SE of 7-12%.
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e In the case of the HQ & ME coalition, the outside
option is to set up a new SE organization externally.
Together, the coalition has the confidence to provide
the necessary sales know-how so that even with a new
sales team, the profit of the grand coalition of 22%
could be generated. However, a new SE would not yet
provide any specific valuable know-how that would
justify a transfer beyond that of a routine sales
company. The return potential of a routine sales
company was already estimated at 2-4% as a single-
player coalition of 1. If this value is subtracted from
the value of the grand coalition of 22 %, then thus
results in an HQ & ME coalition value of 18-20%.

These figures are summarized in Table 2.** The resulting
picture is very plausible for the automotive industry, as
the greatest synergies result from the successful
cooperation between HQ and ME.

EBIT as a percentage of global sales
Coalition Lower bound | Synergies Upper Synergies
bound
1{HQ 3,0% 5,0%
2| SE 2,0% 4,0%
3| ME 4,0% 8,0%
4 [HQ, ME 18,0% 11,0% 20,0% 7,0%
5HQ, SE 7,0% 2,0% 12,0% 3,0%
6 | PE, SE 10,0% 4,0% 14,0% 2,0%
7 |HQ, SE, ME | | 22,0% 13,0% 22,0% 5,0%

Tab. 2: Synergetic contributions of cross-functional cooperation
within the Group

The Shapley values can now be calculated using the
logic presented in Table 1.® HQ was allocated a share of
the total consolidated EBIT margin of between 7.7 % and
8.2 %, ME was given a share of 10.2 %, and SE an EBIT
margin of between 3.7 % and 4.2 %.

Shapley Values Lower bound Upper bound

HQ 7,7% 8,2%

ME 10,2% 10.2 % (= lower limit in
this case)'®

SE 3,7% 4,2%

Tab. Figure 3: Range of Shapley values

% The synergies result from the difference between the values of the
two-party coalitions and the grand coalition (lower or upper limit) and
the sum of the values of the respective single player coalitions.

15 It should be noted that the sum of the Shapley values in always
corresponds to the consolidated as-is result.

16 The fact that the Shapley value for ME is the same for the
calculation with the respective upper and lower limits of the coalition
values is coincidentally evident from the numerical example.

The following results from the case study are
particularly noteworthy:

- Although the HQ owns the essential intangibles with
which the group can successfully differentiate itself
from the competitor, it is not entitled to the entire
residual profit in the value chain (i.e., after the
remuneration of manufacturing and distribution
activities).’

- In total, ME remains the most profitable function of
the group as a whole because of its synergetic
contributions with other functions, which does not
seem unreasonable in view of its capital commitment,
production costs and the associated business risks.

« Although the synergetic contributions of SE are
comparatively small, such synergies are present and are
evident by the Shapley value. The overall Shapley values
results tend to be at the upper end of standard TNMM
benchmarking ranges, in individual cases they can even
go beyond them.8

 The specific charm of this game-theoretic analysis lies
in the fact that the Shapley values are calculated with
lower and upper bounds for the various coalition
values. Some of these ranges are quite large.
However, the Shapley values are ultimately within
very narrow range and are therefore remarkably
stable. This is particularly noteworthy from the point
of view of the German tax authorities, which are
called upon to restrict ranges in accordance with
economic principles.

Stable ranges are of high practical relevance for tax
disputes: Divergent assessments of the outside options
and other coalition values by the tax authorities and the
taxpayers do not result in materially significant
differences in the Shapley values. The outcomes of
alternative specification of the coalition values can be
calculated very quickly. Thus, the concept of the Shapley
value could not only be used to reliably map synergetic
value contributions in the group, but also to better resolve
discussions with the tax authorities about benchmark
studies, distribution gaps in classic profit split methods,
or subjective assumptions regarding the contribution of
individual value drivers.

17 Their stand-alone profit adds up to 6-12%, which corresponds to a
residual profit of 10%-16% with a consolidated profit of 22%.

18 It should be clear to the reader that in the case of poor profit
development, up to residual losses, the process of profit distribution
follows by analogy. Sales companies can then be placed at the lower end of
bench marking bandwidths or even below. It should also be self-evident
that market-specific consolidated margins are subject to strong fluctuation
ranges. The case study presented, which does not make this distinction, is
therefore consistent with a real case in which in some cases the
consolidated profits and thus the Shapley values are higher, in others they
are lower. The Shapley value approach thus makes it possible to make
profit allocation more flexible in response to market fluctuations.
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As a result, the Shapley value represents an approach that
can adequately reflect the value added of the participating
players in an economically sound manner and leads to
reliable transfer pricing solutions for the parties involved
that stand up to arm's length comparison.

IV. Summary and outlook

The brave new world of transfer pricing, which was
created with the comprehensive reform of the AStG in 2021
and the associated VWG VP, is full of DEMPE shades of
gray, which in many more cases require a bilateral or even
multilateral approach to the value creation within
international corporations. Within this framework, there is
room for targeted, case-by-case industrial economic
solutions that are scientifically sound and have already
proven themselves in real arm's length situations in
everyday business practice.

A cooperative game theory approach, such as profit
sharing based on Shapley values, complements, and
validates previous approaches to transfer pricing and
documentation. The Shapley value does not specify which
transfer pricing methods are to be used. Profit split solutions
are just as possible as traditional cost plus, resale minus or
licensing solutions. The Shapley value methodologically
refers to a flexibilization of these approaches in relation to
the aspects of the individual case. It can be used as a primary
or alternative testing method for profit split solutions'® as
well as for adjustment calculations for profit margins,
distribution margins, and licensee values. According to the
authors' experience, classical benchmarking studies - no
matter how carefully prepared - are increasingly coming
under pressure and for understandable reasons, but provide
valuable input for the application of the Shapley value
method. In addition, the solution concept of the Shapley
value can tackle the problem inherent in benchmarking
studies that independent companies do not benefit from
cooperation within a group. Thus pure database studies of
profit ratios of independent companies cannot represent the
essence of cross-functional collaboration within the group -
the conceptual foundation of any traditional arm's length
benchmark.

1 The above example can be applied analogously to loss split situations.

The practical implementation of the Shapley value
requires no more effort than the current practice and,
although it takes some time getting used to at first, is just as
accessible to tax department heads as it is to the accounting
experts of the tax authorities.?® The Shapley value thus
reflects exactly what is ultimately required of the arm's
length comparison: a negotiation result as between unrelated
third parties under comparable transaction circumstances,
which reflects the conduct of the independent and
conscientious manager. The analysis is not limited to a
qualitative description of functions and risks, but enables a
clear economically sound quantification of the value of
these functions and risks, while considering their
contributions to cross-functional business synergies.

The fact that the method of the Shapley value described
in this article can also be applied well in practice and is
theoretically and practically superior to conventional
transfer pricing approaches in many situations was
demonstrated by an example involving the automotive
supplier industry, in which the DEMPE value contributions
cannot be clearly differentiated between companies, because
- as in most corporations - cross-border and cross-functional
cooperation are essential.  Practical experience from in
dispute resolution in other sectors such as the consumer
industry and the pharmaceutical industry shows that this
methodology can be wused successfully especially if
conventional approaches reached a dead end. For example,
example, a tax authority rejects the stereotypical
classification of its country entity as a pure routine company
and the aim is to achieve an efficient dispute settlement
without double taxation with a fresh two-way testing
approach.

Brave new transfer pricing world.?

One can only advise the OECD and the financial
administrations of the member states to continue along this
path. Even if the regulatory effort of BEPS 2.0 were to lead
to concrete Pillar One solution proposals and their
implementation, which is currently questionable, this would
only affect the distribution entities within the value chain.
For all other areas of cross-border shared value creation, the
approach  presented remains economically  viable,
conceivable, feasible and beneficial.

2 In comparison, training in valuation methods for the assessment of
transfer pricing solutions in the event of functional relocations is much
more complex.

21 Huxley, Brave New World, Fischer e-book 2013, p.161.



