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W hat motivates the geographic footprint of the supply chains that multinational firms (MNFs) deploy? Traditional
research in the operations and supply chain management literature tends to recommend locations primarily based

on differentials in production costs and the ramifications of physical distance ignoring the role of taxation. MNFs that
strategically position parts of their supply chains in low-tax locations can allocate the profits across the divisions to
improve post-tax profits. For the profit allocation to be defensible to tax authorities, the divisional operations must possess
real decision authority and bear meaningful risks. Generally speaking, the greater the transfer of risk and control, the lar-
ger the allowable allocation of profit. These transfers may also create inefficiencies due to misalignment of business goals
and attitudes toward risk. We model these trade-offs in the context of placing in a low-tax region a subsidiary that over-
sees product distribution (as a limited risk distributor commissionnaire, limited risk distributor, or fully fledged distribu-
tor). Our analysis demonstrates that the MNF’s preferences regarding the operating structures are not necessarily an
obvious ordering based on the amount of risk and decision authority transferred to the division in the low-tax jurisdic-
tion. We derive and analyze threshold values of the performance parameters that describe the main trade-offs involved in
selecting an operating structure. We find some of the optimal decisions to exhibit interesting non-monotone behavior. For
instance, profits can increase when the tax rate in the low-tax jurisdiction increases. Numerical analysis shows that the
Limited-Risk Distributor structure is rarely optimal and quantifies when each alternative dominates it.
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1. Introduction

Why are the supply chains of multinational firms
(MNFs) structured the way they are? Traditional pre-
scriptive research in the operations and supply chain
management literature tends to recommend locations
primarily based on differentials in operating costs
(e.g., for labor, materials, and other resources) and the
ramifications of physical distance (e.g., lead times,
transportation costs, and other consequences of being
close to or far from suppliers, customers, or other key
actors in the supply chain). The role of taxes has
received much less attention. That is, the prevailing
paradigm is maximization of pre-tax profit or mini-
mization of pre-tax cost.
In fact, tax is the largest single expense for

many companies (Webber 2011a), and prudent
geographic choices can often dramatically reduce
tax liability (Helderman and Kraan 2011, Webber

2012). This opportunity exists because of the dif-
ferences in tax legislation around the world. Tax-
friendly regions include Switzerland, Hong Kong,
Singapore, Malaysia, Ireland, Serbia, Bulgaria, and
Cyprus (Green 2011, Helderman and Kraan 2011,
KPMG 2011, Wheatley 2011). Countries like these
aspire to stimulate local economic activity, and in
the optimistic scenario the tax base grows enough
that the reduced tax rates more than pay for
themselves (Webber 2011b). The effective tax rates
themselves may even be directly negotiated
between an MNF and a motivated government
(Wheatley 2011). For instance, Bergin (2013) notes,
“Tax deals are often agreed in advance with com-
panies that are considering basing themselves in
the Netherlands, so they know where they stand.”
Cyprus and Luxembourg are other countries that
have been known to allow companies to negotiate
a tax rate (Needham 2013).
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“International tax arbitrage” (sometimes called
“cross-border tax arbitrage”) refers to any tax strategy
that exploits gaps between the tax systems of different
nations. One way to perform this arbitrage is simply
to move the entire firm or at least the corporate head-
quarters (“corporate inversion,” cf. Gelles (2013),
Webber (2011b)) to a low-tax region. But this might
incur substantial overhead costs, cause problems for
the organization’s human resources, or have some
other operational or strategic disadvantages.
Other alternatives are less extreme. Many entail

organizationally separating the enterprise into pieces.
Besides the “principal” company, which performs
high value-added functions and bears the most mean-
ingful risks, individual pieces might correspond to a
function such as manufacturing (e.g., by spinning off
a division as a contract manufacturer or toller), pro-
curement (e.g., by creating a central organization to
handle all the firm’s procurement), development of
intellectual property (e.g., by creating a dedicated
organization that licenses IP to the other divisions), or
distribution (e.g., by creating various forms of local
resellers). The MNF has some latitude to allocate the
profits across the different pieces of the firm (“base
shifting”), and then can improve post-tax profits by
positioning the most profit-heavy pieces in low-tax
jurisdictions (Lemein 2005, Vroemen 2002).
For the profit allocation to be defensible to tax

authorities, the operations in low-tax regions must
have meaningful decision authority and bear nontriv-
ial risks such as, for example, taking financial respon-
sibility for selling at a lower price. Broadly speaking,
taking on more authority and risk will justify a larger
allocation of the profit.
The crucial accounting concepts are the “arm’s

length principle” and the “substantial contribution”
test. The “arm’s length principle” entails making sure
the roles and responsibilities retained by an internal
division are associated with an economic return com-
parable to what an unrelated party with similar roles
and responsibilities would earn. The calculation of
the appropriate economic return must grapple with
the difficulty of establishing “market” values of the
goods at various handoffs in the supply chain. This is
especially hard when the goods are work-in-process,
and stand-alone firms that can act as appropriate
benchmarks for internal divisions simply do not exist.
The “substantial contribution” test assesses whether
the division truly plays a meaningful role in the over-
all business. For example, in March 2014, the US Con-
gress accused Illinois-based Caterpillar of creating a
spare-parts distribution subsidiary in Switzerland to
dodge $2.4 billion of income taxes between 1999 and
2012. The charge claimed the transfers of profits “had
no economic substance and were made solely to take
advantage of the lower tax rate Caterpillar negotiated

with Switzerland” (4–6%, vs. an effective rate of 29%
in the US). The investigating Senate subcommittee
concluded that while 85% of the profits on these spare
parts were allocated to the Swiss division, few
employees were actually located there. Certain critical
business functions were performed in the US and
Caterpillar had no comparable capabilities in Switzer-
land (Walsh 2014).
The OECD (Organisation for Economic Coopera-

tion and Development) provides guidelines for
assessing the responsibilities and risks of each
involved party. This mechanism, called “functional
analysis” (OECD 2010) and specified in the Discussion
Draft for Public Comment on Transfer Pricing Guidelines
for Business Restructuring (OECD 2008 and 2009), starts
with the contractual arrangements between parties
and subsequently examines correspondence and con-
duct to determine actual risk exposure and the par-
ties’ degree of control over the risks.
Entities can demonstrate their independence with

special attention to lines of reporting (employees in
local entities should not report to other entities, mean-
ing that the employment, pay, and promotion deci-
sions should be kept internal to the appropriate
entity), data visibility (an internal division purported
to be independent should not have access to data that
a third party would not be able to see, such as raw
materials costs or profit margins), and governance
structure (each entity should retain its own board of
directors or other governing body). Tax authorities go
to some lengths to verify where the actual business is
being done. For instance, they may request expense
reports, email, and mobile phone records of employ-
ees. Red flags arise if employees have permanent
office space in other countries, or if key meetings are
frequently held outside of the division’s official tax
jurisdiction (Newman and Pinto 2012).
Some management consulting firms, especially

those with a heritage in accounting, have built prac-
tices around helping MNFs design and implement
such strategies. For example, Deloitte’s notion of
“Business Model Optimization” (BMO) has the theme
of deeply integrating tax considerations into the
design of the business model, including aspects such
as the level of centralization and the geographic foot-
print (Driscoll et al. 2012, Newman and Pinto 2012).
As Driscoll et al. (2012) notes, “Substantial tax benefit
can be achieved by moving along the centralization
continuum... provided the tax structure is calibrated
with the operational change.” Specialized expertise in
tax and corporate law may be necessary to prevent an
MNF’s tax avoidance strategy from turning into tax
evasion.
As mentioned, MNFs have a number of ways to cap-

italize on opportunities for international tax arbitrage.
One specifically related to the construction of the
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supply chain is based on creating a distributor division
in a tax-friendly region. This division performs sales
and marketing functions and sells to end customers
the product provided by the headquarters (HQ). HQ
can then allocate a portion of profit to this division,
and pay tax on this portion at the advantageous tax
rate. Devonshire-Ellis et al. (2011) and Deloitte (2014)
elaborate on nuances of actual structures.
This is supply chain design in the sense of defining

the locations where the key business decisions about
distribution will be made. As Webber (2011a) notes,
“One of the most important activities for both supply
chain organizations and tax departments is recom-
mending where to locate business processes.” These
decisions alter the flows of information and funds,
which can be just as meaningful to supply chain per-
formance as are the flows of materials.
This study investigates three commonly observed

options for the tax-advantaged distribution division’s
operating structure: Commissionnaire, Limited-Risk
Distributor, and Fully-Fledged Distributor. Precise
definitions of these structures do not exist because in
practice the implementations vary. They reside along
a continuum of distribution models, which maps to a
continuum of tax benefits.
This study uses the following understanding of the

three structures, which closely resembles the descrip-
tions in Bakker (2009) and is consistent with industry
reports (see, e.g., Deloitte 2014). A Commissionnaire
performs only sales and distribution and takes on
very limited risk and authority, hence HQ is entitled
to allocate only a very small percentage of profit to
this division. A Fully-Fledged Distributor has the
most decision power and bears business risks, so HQ
can declare a substantial portion of the profit in the
distributor’s jurisdiction. A Fully-Fledged Distributor
is typically a buy-sell entity that makes purchasing
decision and takes ownership of inventory. In our
model, the Fully-Fledged Distributor makes the pur-
chasing decision. However, since we assume a mar-
ket-clearing mechanism, the inventory risk is not
relevant. A Limited-Risk Distributor is an intermedi-
ate form in terms of the duties performed and there-
fore the allowable profit allocation.
While use of these structures is common,1 firms are

not required to publicly declare or register these
choices and tend to hold this information as confiden-
tial.2 Some company examples have been revealed
through lawsuits and government investigations.
Zimmer Limited is known in tax law for setting prece-
dent regarding the treatment of the Commissionaire
structure (Sprague 2010). Dell AS in Norway, whose
structure became public through a Norwegian
Supreme Court case, is a Commissionaire, and Roche
Vitaminas was converted from a Fully-Fledged Distri-
butor to Commissionnaire after 1999 (Lang et al.

2014). VPNA (a US subsidiary of Canada’s Valent
Pharmaceuticals) serves as a Limited-Risk Distributor
in purchasing finished product from other members
of the Valeant group for distribution in the United
States (Portman 2015).
Table 1 summarizes how risks and functions vary

across these operating structures. It focuses on market
(or product price) risk, that is, “the risk that a firm will
not be able to sell products for prices it anticipated”
as defined in Bakker (2009), as the main business risk
borne by a Limited-Risk Distributor or a Fully-
Fledged Distributor.
We model these three operating structures. We also

provide a benchmark, called “No Distributor,” in
which the MNF does not establish a physical presence
for distribution in the foreign jurisdiction and there-
fore cannot declare any profits there. Relative to No
Distributor, the insertion of the distribution division
into the supply chain adds overhead costs and ineffi-
ciencies due to decentralization of decision authority
(to an extent necessary to justify the shifting of profit
to the low-tax region) and the possible need to relo-
cate key staff. At the same time, a local distributor
might have a comparative advantage in selling, due
to focus and familiarity.
The supply chain designer must consider these fac-

tors along with the potential tax benefits. To illumi-
nate the trade-offs, we model the decisions related to
supply chain structure, sales effort, and quantity, and
explicitly distinguish between the incentives of HQ
and the distributor.
We specifically address the following research

questions:

1. For each operating structure (No Distributor,
Commissionnaire, Limited-Risk Distributor,
and Fully-Fledged Distributor), what are the
MNF’s optimal decisions?

2. What profit improvement can MNFs achieve
by moving to a tax-efficient structure?

3. Which operating structure should the MNF
use?

4. How do the operational parameters of the
MNF and the parameters of the tax jurisdic-
tion affect the answers to all these questions?

Table 1 Differences among MNF Approaches to Distribution

Commissionnaire
Limited-Risk
Distributor

Fully-Fledged
Distributor

Performs sales
and distribution

X X X

Bears market risk X X
Controls the
quantity decision

X

Profit allocatable
to distributor

Low Medium High
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We use the principal–agent framework to capture
the interaction between the HQ and the manager gov-
erning the distributor division, and perform theoreti-
cal analysis supported by numerical examples. Our
analysis demonstrates that the MNF’s preferences
regarding the operating structures are not necessarily
an obvious ordering based on the amount of risk and
decision authority transferred to the division in the
low-tax jurisdiction. We derive and analyze threshold
values of the performance parameters that describe
the main trade-offs. We find some of the optimal deci-
sions to exhibit non-monotone or counterintuitive
behavior that intrigues. For instance, prices are non-
monotone in cost, and profits can increase when the
tax rate in the jurisdiction increases. Numerical analy-
sis shows that the Limited-Risk Distributor structure
is rarely optimal and quantifies when each alternative
dominates it.
Before proceeding, we emphasize that our intent is

not to advocate for any particular one of these distri-
bution structures. We also do not suggest prioritizing
tax considerations over any others. Business strategy
should come first, and tax strategy is just one element
of this. We do encourage firms to systematically ana-
lyze the impact of taxes upon supply chain strategies
and profitability, and this study proceeds in such a
spirit.
The remainder of this study is organized as follows.

Section 3 presents mathematical models of each oper-
ating structure. Section 4 derives optimal decisions
for each structure and their sensitivities to the MNF
parameters and tax rates. Section 5 numerically illus-
trates how much the MNF can gain from adopting
tax-efficient structures and when each structure is
preferable. Section 6 summarizes the main insights
and concludes.

2. Literature Review

Our study contributes to the small but growing
body of literature concerning the impact of tax
considerations on operational and supply chain
decisions. Some earlier studies in this stream
developed efficient procedures for optimizing
large-scale supply chains. For example, Cohen and
Lee (1989) formulate a global firm’s resource
deployment problem as a mixed-integer nonlinear
program, Vidal and Goetschalckx (2001) optimize
after-tax profit of a global firm with a specific
structure by computing optimal network flows and
transfer prices. Interested readers should refer to
Lu and Van Mieghem (2009) for an overview of
the methods developed for solving complex global
supply chain problems. Our study has broader
scope in the sense of addressing the design of the

firm’s structure: how should the firm be struc-
tured/designed to best leverage a tax opportunity?
A recent study that also guides the design of a glo-

bal supply chain’s structure is Hsu and Zhu (2011).
They analyze different import/export structures that
vary in VAT (value-added tax) implications, and rec-
ommend production and distribution decisions for an
MNF that produces in China and sells within and out-
side the country. Our study focuses on supply chain
restructuring, specifically the MNF’s relocation of
decision authority and risk exposure in order to
reduce income tax liability.
Transfer pricing is one of the main mechanisms

for allocating profit among different divisions of a
firm. Multiple papers have investigated the interac-
tion of transfer prices and operating decisions for a
firm that operates across multiple tax jurisdictions.
Shunko and Gavirneni (2007) study an MNF that
sources from a foreign subsidiary. They analyze
transfer price and sales price decisions in the pres-
ence of random price-dependent demand, and
show that tax optimization using proper transfer
pricing has large benefits. Huh and Park (2013)
examine different transfer pricing schemes in a
newsvendor environment. Shunko et al. (2014) con-
sider an MNF that faces a “make or buy” decision
and study the interaction of transfer pricing and
sourcing when costs at the MNF’s foreign sub-
sidiaries are uncertain. Here we do not explicitly
model the transfer prices, instead focusing on the
allocation of profits across the divisions and assum-
ing the existence of transfer prices that achieve the
desired allocation. Our study adds to this literature
by carefully looking at the tax-efficient business
restructuring practices that justify the profit alloca-
tion by adequately shifting (decentralizing) the
decision power and risk.
The literature on supply chain coordination has

long sought to rectify the inefficiencies of decentral-
ized decision making (see, e.g., Perakis and Roels
(2007)), especially through the design of contracts
between firms in the supply chain (cf. Tsay et al.
(1999), Cachon (2003)). Recent work has cast decen-
tralization in a more positive light. Belavina and Giro-
tra (2012) show how decentralized decision-making
can strictly improve performance of the supply chain
when the members of the supply chain engage in con-
tinuous trade. Shi et al. (2013) show that manufactur-
ers selling to vertically heterogeneous customers offer
higher product quality in a decentralized channel.
Our paper demonstrates another motive for decen-
tralization – as a legal prerequisite for capitalizing on
a tax opportunity – and provides managerial insights
into the form of decentralization (from among com-
monly practiced options) that will be most beneficial
for an MNF.
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3. Models

We now model all four operating structures described
earlier, using the notation summarized in Table 2.
An MNF has headquarters (HQ) in a jurisdiction

with tax rate t, produces (or sources) there a quantity
q at per-unit cost c (which represents all costs
recorded by the MNF as cost of goods sold, including
but not limited to sourcing, production, packaging,
and logistics), and sells in the global market. It consid-
ers establishing a distributor organization in a differ-
ent jurisdiction with tax rate s < t (e.g., a US company
taxed at 35% that serves the China market through a
distributor in Hong Kong taxed at 16.5%). This creates
an opportunity for tax arbitrage.

We adopt the inverse demand model used in
Cachon and Lariviere (2005), in which demand
depends on price and on sales effort of an amount e:

pðe; q; eÞ ¼ 1þ e� qþ e: ð1Þ

Linear demand that is increasing in a sales effort
term is common in the literature (cf. Tsay and Agra-
wal (2000)). Our demand function captures market
risk via a Normally distributed additive random
shock component ɛ with mean 0 and standard devi-
ation r (we assume that r is small enough that a
negative realization of price has insignificant proba-
bility). Scaling market size to 1 has no impactful loss
of generality. We assume a market-clearing mecha-
nism, which removes inventory risk. The MNF’s
gross profit is then:

pðe; q; eÞ ¼ qðpðe; q; eÞ � cÞ: ð2Þ

A restriction c < 1 guarantees a positive expected
selling price when effort and quantity are zero.
The marketing effort e (e.g., for sales and advertis-

ing) comes at a convexly increasing cost ke2=2. k mea-
sures the cost of exerting effort (e.g., expenses on
marketing campaigns), the inverse of which can also
be interpreted as the firm’s ability to impact the mar-
ket price. Marketing is presumably one of the core
competencies of a distributor, so we assume that any
given amount of marketing effort would cost more
per unit if performed by HQ, that is, dk, where d ≥ 1.
Following Cachon and Lariviere (2005), we assume
that the cost of effort is not trivial:

ASSUMPTION 1. k [ 1
2.

With this the profit function will be jointly concave
in e and q.

Our arithmetic for taxes: In all our models, as in
reality, profit can be either positive (earnings) or neg-
ative (net operating loss or NOL). For example, if
pðe; q; eÞ\ dke2

2 , then ðpðe; q; eÞ � dke2
2 Þt is a tax credit

rather than a liability. We treat tax on profits and
losses symmetrically, following the approach applied
in the literatures of corporate finance (e.g., Schneider
and Sureth (2010)) and operations management (e.g.,
Shunko et al. (2014)). According to Department of the
Treasury, Internal Revenue Service (2012), MNFs
incorporated in the United States are allowed to carry
tax credits back for two years and forward for
20 years. With such a large window for using a tax
credit to offset future or prior tax liability and very
low current interest rates for the HQ (assumed to be
in the United States), applying the tax rate symmetri-
cally to profits and losses is a reasonable approxima-
tion. Appendix S1 formally justifies this by comparing

Table 2 Summary of Notation

Abbreviations Description

N No Distributor
C Commissionnaire
L Limited-Risk Distributor
F Fully-Fledged Distributor

Variables Description

q Quantity
e Sales effort
a Fixed wage paid to manager of the distributor division
b Manager’s bonus rate
ɛ Random variable with mean 0, variance r2, and pdf f(ɛ)

Parameters Description

c Product cost per unit
ci Fraction of profit that can be allocated to distributor

in structure i; i 2 {C, L, F}
t Tax rate in HQ’s jurisdiction
s Tax rate in distributor’s jurisdiction
w Manager’s reservation wage
d Fixed cost for HQ to also perform distribution
k Cost of marketing effort exerted by manager
d Multiplier on cost of marketing effort, when the effort

is exerted by HQ
r Risk aversion coefficient

Functions Description

p(e, q, ɛ) Inverse demand curve
p(e, q, ɛ) Before-tax gross profit of the MNF
Pi ð�Þ After-tax expected profit of the MNF in structure i
Pi ð�Þ After-tax expected profit of the MNF in structure i

after substituting best-response decisions of the
manager, i 2 {L, F}

Wi ð�Þ Wage paid to the manager in structure i
Ui ð�Þ Utility function of the manager in structure i
CEi ð�Þ Certainty equivalent of the manager in structure i

Placeholders Description

ĉi Threshold on profit allocation percentage in structure i
ξ n ¼ rr2 (manager’s perceived risk exposure)
A A = (kξ + 1)(1 � s)
Bðci Þ Bðci Þ ¼ 1 � t þ ci ðt � sÞ
T ðci Þ T ðci Þ ¼ ð1�ci Þð1�tÞ

ci ð1�sÞ
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our approach to a formulation in which profits and
losses are taxed asymmetrically.
We can also treat losses incurred in the foreign loca-

tion symmetrically under the premise that the tax rate
there is very low. Even if the local statutes governing
carrybacks and carryforwards diverge from those of
the United States, the impact on after-tax profit will
be negligible as any tax liability or credit would be
small.
Finally, when consolidating after-tax income from

the United States and the foreign location, we assume
that the foreign income is not repatriated back to the
United States, hence is deferred from US taxation.
Such income is referred to as “permanently rein-
vested earnings” and is prevalent among US MNFs.
Graham et al. (2012) reports that permanent rein-
vested earnings for the 50 largest US companies
totaled $610 billion in 2008.

The distributor division’s risk-averse manager: As
mentioned earlier, regardless of the operating structure
used for the distributor division, HQ hires a manager
at the foreign location to manage the division. How-
ever, to justify a higher profit allocation to the distribu-
tor division in the Limited Risk and Fully-Fledged
Distributor structures, the MNF must actually transfer
risk to the decision-maker of the division: “...taxpayers
are required to show that the principal company or risk
taker has sufficient substance to actually manage and
control the risks it has assumed” (Bakker 2009).
The manager’s compensation contract can serve as a

mechanism for transferring risk by including profit-
sharing. As the tax strategy relies on the manager not
being a “dependent” agent, HQ must not directly
force the manager’s decisions even though the quan-
tity decision is observable and verifiable. Hence, the
manager makes the effort and quantity decisions
according to her own objective function, which may
be suboptimal from the HQ’s perspective. In addition,
recall that the OECD guidelines determine the real
allocation of risk and control by close examination of
contractual arrangements and actual conduct of the
involved parties (OECD 2008 and 2009). Thus, in our
models, HQ contracts on the uncertain outcome of the
manager’s actions. We follow the standard assump-
tion of the Principal–Agent literature whereby HQ
(the principal) is risk-neutral as it is a large business
entity with diversified investments, while the manager
(the agent) is risk-averse3 (cf. Holmstrom and Mil-
grom (1991), Feltham and Xie (1994)).
The manager’s compensation comprises a fixed

payment and a bonus payment linked to the profit
allocated to the distributor of type i, i 2 {L, F}:
Wiða; b; e; q; eÞ ¼ a þ bcipðe; q; eÞ. Tax law allows
structures that transfer more business functions and
risk to the foreign division to also shift more profit
because, in part, such divisions ought to have higher

operational costs, including staff compensation. The
manager is risk-averse with a von Neumann–Morgen-
stern utility function that has Arrow–Pratt risk aver-
sion measure r: Uiða; b; e; q; eÞ ¼ �Exp½�rðWiða; b;
e; q; eÞ � ke2

2 Þ�. Our model fits the LEN framework
(Linear contract, Exponential utility function, and
Normally distributed noise), which has been well
studied in the Principal-Agent literature (e.g., Feltham
and Xie (1994)).
We express the manager’s objective, using the cer-

tainty equivalent (CE) measure, which is a monotone
transformation of the expectation of the utility func-
tion: E½Uiða; b; e; q; eÞ� ¼ �Exp½�rCEiða; b; e; qÞ�. The
sales and advertising expenses (ke

2

2 ) are covered by the
distributor (manager) to establish “independence" of
the agent needed to justify a risk-bearing operating
structure, hence are included in the utility function of
the manager. The manager’s CE has the following
form due to the LEN assumptions (see Appendix S2
for the detailed derivation):

CEiða; b; e; qÞ ¼ a� 1

2
ke2 þ bci pðe; q; 0Þð Þ � 1

2
rq2c2i b

2r2:

ð3Þ
Since CE is a monotone transformation, it exhibits

the same ordering of preferences as does the expected
utility function. Hence, maximizing the manager’s CE
will determine his optimal behavior. Since r and r2

appear throughout our analysis only through their
product, we replace that with a placeholder n ¼ rr2. ξ
can be interpreted as the manager’s perceived risk
exposure, as it grows with either the amount of actual
risk (r2) or the manager’s sensitivity/aversion to it (r).
To have hope of explaining observed practice, we
assume that the risk exposure ξ is not trivial relative
to the tax benefit enabled by decentralizing to the dis-
tributor division (otherwise, the MNF will always
decentralize): n [ TðcLÞ

k , where TðcLÞ is defined as

TðcLÞ ¼
ð1� cLÞð1� tÞ

cLð1� sÞ : ð4Þ

Note that the absence of legal restrictions on the
profit transferred to the distributor division (i.e.,
ci ¼ 1) would result in T(1) = 0. In this case the condi-
tion n [ TðcLÞ

k simplifies to ξ > 0, which is true by defi-
nition. In real settings, in which cL \ 30% and
s < t < 50%, TðcLÞ [ 1 and we add this restriction as
an assumption to capture trade-offs faced in real prac-
tice. Our assumption n [ TðcLÞ

k then implies that kξ > 1:

ASSUMPTION 2. n [ TðcLÞ
k � 1

k.

The manager’s reservation wage is w, so that the
manager’s individual rationality constraint is as
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follows: CEiða; b; e; qÞ � w. To highlight the trade-off
between tax benefits and the allocation of risk
required to justify them, we use the same w across all
the organizational structures.

3.1. No Distributor (Problem N)
In the benchmark case, the MNF has headquarters
(HQ) and no foreign distributor, meaning that HQ
undertakes all actions and decisions for the foreign
jurisdiction, which comes at a fixed cost d and a vari-
able cost dke2

2 . The firm’s expected after-tax profit is:

PNðe; qÞ ¼ Ee½pðe; q; eÞ� � dke2

2
� d

� �
ð1� tÞ ð5Þ

And the MNF’s optimization problem is as follows:

Problem N :max
e;q

PNðe; qÞ: ð6Þ

The assumption of a favorable foreign tax rate
(s < t) in or near the sales region means the MNF can
benefit from shifting profit to this jurisdiction. How-
ever, to do this the MNF must move away from Prob-
lem N by opening a distribution division in the
foreign region. The MNF will then save cost d but
incur the fixed cost of establishing a foreign distribu-
tor. Our model denotes this fixed cost as a, which cap-
tures the wages paid to the local personnel. By law
the percentage of profit allocated to this distributor
should be commensurate with the transferred amount
of decision-making power and risk. To establish “sub-
stantial contribution” or “business purpose,” the
MNF hires a manager at that location who is
compensated from the division revenue.
We consider three alternatives to the No Distributor

operating structure, as described in this paper’s open-
ing section: Commissionnaire (C), Limited-Risk Dis-
tributor (L), and Fully-Fledged Distributor (F).
Figure 1 depicts the differences among these

structures. The dashed arrows indicate cash flows
and solid arrows are decisions.
Product flows from HQ directly to the market (e.g.,

through drop-shipping). So inserting a distributor
division changes the organizational structure and
cash flows, but does not create any new logistics costs.
Tax law is generally more concerned about the
financial liability for inventory than the physical
possession, and liability does change hands in the
Limited-Risk Distributor and Fully-Fledged Distribu-
tor structures with the distributor division taking title
to the goods (and therefore bearing the market risk).
The order quantity is decided by the distributor

division’s manager in the Fully-Fledged Distributor
structure and by HQ in the other three. We next
model the attributes of each structure to reflect the
industry practices summarized earlier in Table 1.

3.2. Commissionnaire (Problem C)
Under the Commissionnaire organizational structure,
no risk is transferred to the division, the level of effort
expected from the manager is forced by the employ-
ment contract, the effort expenses are covered by HQ,
and the manager gets only a fixed payment: a > 0.
Such structure legally entitles the MNF to allocate a
small percentage of operating profit (cC) to the low-
tax foreign division. To maintain generality we do not
micro-model the transfer pricing scheme that imple-
ments the allocation of profit. Instead we assume the
MNF can find a transfer-pricing method out of many
possibilities allowed (e.g., “resale price method,”
“cost-plus method,” “comparable uncontrolled
price,” “transactional net margin method,” or “trans-
actional profit-split method” as described in (OECD
2010)), such that the resulting allocation of profit will
be consistent with the cC limit. Our treatment is clos-
est to the transactional profit-split method (Witten-
dorff 2010) where the profit base is calculated using
the operating profit without compensation cost4 in

Figure 1 Options for MNF Structure
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Model C and using the gross profit in subsequent
models. Typically the MNF must staff the division
with local personnel in order to justify its role in the
tax strategy. So the tax savings come at the cost of
compensating the local staff (the manager). Given the
OECD guidelines’ latitude regarding transfer pricing
structures, our profit-split method based on operating
profit for Problem C and gross profit for Problems L
and F is consistent with common practice (T. Sarson,
2016, KPMG UK, pers. comm.).
HQ’s expected after-tax profit is then:

PCðe; q; aÞ ¼ Ee½pðe; q; eÞ� � ke2

2

� �
ð1� tÞ|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}

Local profit

þ Ee½pðe; q; eÞ� � ke2

2

� �
cCðt� sÞ|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}

Tax benefit

� að1� sÞ|fflfflfflffl{zfflfflfflffl}
Compensation to the manager

To provide intuition and facilitate the presentation
of results, define BðciÞ to represent the MNF’s effec-
tive after-tax earning rate:

BðciÞ ¼ ð1� ciÞð1� tÞ þ cið1� sÞ ¼ 1� tþ ciðt� sÞ:
ð7Þ

BðciÞ is a weighted average of the after-tax earning
rates in the HQ and distributor regions, with weights
reflecting the laws and best tax practices applicable
to the various options for how to operate the distrib-
utor division (indexed by i, where i 2 {C, L, F}).
BðciÞ clearly increases in ci. B(0) is (1 � t), which is
the after-tax earning rate for the HQ region by itself,
as in the No Distributor structure.
We can re-write the objective function as:

PCðe; q; aÞ ¼ Ee½pðe; q; eÞ� � ke2

2

� �
BðcCÞ � að1� sÞ:

Denoting the manager’s pre-tax reservation wage
as w, the MNF’s optimization problem when operat-
ing a Commissionnaire structure is:

Problem C :max
a;e;q

PCða; e; qÞ; ð8Þ

s:t: a�w: ð9Þ
cC is usually low. The MNF may want to shift more
profit to the low-tax region than the Commissionaire
structure allows (i.e., increase ci). Allocating more
risk and business functions to the distribution divi-
sion can achieve this legally. We next discuss two
options for doing so.

3.3. Limited-Risk Distributor (Problem L)
Under the Limited-Risk Distributor operating struc-
ture, the manager of the foreign distribution division
bears some risk and controls the sales effort. HQ deci-
des the quantity and sets parameters of the compen-
sation contract between the division and the manager.
This arrangement allows the division to own a frac-
tion cL of the gross profit for tax purposes. Limited-
Risk Distributors take on greater control and risk than
do Commissionnaires, so cL [ cC. As noted earlier, to
preserve generality we do not micro-model the trans-
fer price tied to the shifting of goods from the HQ to
the distributor. Rather, we assume that the transfer
price will be set such that the distribution of gross
profit between the parties will be consistent with cL.
A real MNF must demonstrate compliance of its cL

with the “arm’s length principle” by benchmarking its
distributor division against comparably independent
entities in the marketplace (often with the help of
professional services firms like KPMG). In practice,
cL usually ranges from 2 to 5% but may be larger in
certain industries, for example, around 8% for phar-
maceuticals and > 10% for technology (T. Sarson,
2016, KPMG UK, pers. comm.).
HQ then must solve the following problem:

Problem L :max
a;b;q

PLða; b; eL; qÞ; ð10Þ

s:t: eL ¼ arg max
e

CELða; b; e; qÞ; ð11Þ

CELða; b; eL; qÞ� w; ð12Þ

where

PLða; b; e; qÞ ¼ E½pðe; q; eÞð1� cLÞð1� tÞ
þ pðe; q; eÞcLð1� bÞ � að Þð1� sÞ�:

Equation 11 is the incentive compatibility condition
stating that the manager maximizes individual utility
and Equation 12 is the individual rationality (or par-
ticipation) constraint that determines whether the
manager will sign the contract.

3.4. Fully-Fledged Distributor (Problem F)
The MNF can transfer an even larger fraction of the
profit to the tax-advantaged region by using a Fully-
Fledged Distributor structure. cF [ cL will hold since
this kind of distributor takes on even more risk and
control than a Limited-Risk Distributor, which we
model by having the manager choose the order quan-
tity as well as the level of sales effort. In practice, cF
may exceed 10% (T. Sarson, 2016, KPMG UK, pers.
comm.). HQ’s only task is to set the parameters of the
compensation contract. The optimization problem
becomes:
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Problem F :max
a;b

PFða; b; eF; qFÞ; ð13Þ

s:t: eF; qF ¼ argmax
e;q

CEFða; b; e; qÞ; ð14Þ

CEFða; b; eF; qFÞ�w; ð15Þ
where

PFðe; q; a; bÞ ¼ E½pðe; q; eÞð1� cFÞð1� tÞ
þ pðe; q; eÞcFð1� bÞ � að Þð1� sÞ�:

Like their counterparts in Problem L, Equation 14
imposes incentive compatibility and Equation 15 con-
veys individual rationality.
The next section presents solutions for all four

problems, discusses their properties, and provides
intuition for the findings.

4. Analysis

This section obtains optimal decisions for HQ and the
distribution division manager for each operating
structure (Propositions 1, 2, 3, and 6). For brevity we
do not analytically compare each structure head-
to-head against every other. Instead we follow a
deliberate progression that isolates each advantage
and disadvantage that occurs in the course of creating
the distributor and then progressively giving it more
control and risk. Problem C vs. Problem N (Proposi-
tion 3) sets the baseline to quantify the tax benefit
attached to the creation of the distributor without any
confounding influences. Problem L vs. Problem C
(Proposition 5) highlights the impact of then passing
risk to that distributor, whose decisions are colored
by sensitivity to risk. Problem F vs. Problem L (Propo-
sition 7) shows the consequences of delegating addi-
tional decision authority to the distributor who
already bears risk. The figures in Section 5 will then
compactly illustrate the complete set of head-to-head
comparisons.

4.1. No Distributor (Problem N)
With the No Distributor structure, HQ sets effort level
and quantity by optimizing the expected after-tax
profit as specified in Problem N. We subsequently
denote the components of the optimal solution to
Problem i as x�i ; where x 2 {e, q, p, a, b, Π} and
i 2 {N, C, L, F}.

PROPOSITION 1. Under the No Distributor structure
(Problem N), the MNF’s optimal decisions are:

e�N ¼ ð1� cÞ
2dk� 1

; q�N ¼ dkð1� cÞ
2dk� 1

; and p�N ¼ dkð1þ cÞ � c

2dk� 1
:

The resulting profit is:

P�
N ¼ dkð1� cÞ2

2

1

ð2dk� 1Þ � d

 !
ð1� tÞ: ð16Þ

Complete comparative statics of this and subse-
quent solutions appear in the Appendix along with
all proofs of analytical results. Here we highlight only
surprising findings: p�N decreases in c for dk 2 ð12 ; 1Þ,
increases in c ∀ dk > 1, and does not depend on c
when dk = 1. That the impact of c on p�N depends on
dk merits some explanation. This result is due to the
form of the inverse demand function (p
(e, q, ɛ) = 1 + e � q + ɛ), in which e�N has positive
impact on the market-clearing price while q�N has neg-
ative impact. This implies that the MNF has two
levers for influencing the price: increasing the effort
and decreasing the quantity. e�N and q�N decrease (lin-
early) in c, since e�N ¼ q�N

dk ; and when dk>(<)1 the
impact of c is higher (lower) on q�N than on e�N

5. So a
high cost of effort will lead the MNF to decrease the
quantity more than the MNF will increase the effort.
Consequently, when the cost of effort is high (dk>(<)
1), c causes the price to decrease (increase).

4.2. Commissionnaire (Problem C)
Under the Commissionnaire structure, the MNF
transfers a fraction of the profit to the distribution
division and must compensate the division manager.
All decisions, however, are still made centrally by
HQ, so HQ needs only to pay the manager his reser-
vation wage: a�C ¼ w: HQ’s remaining decisions
match the optimal decisions in Problem N, and are
summarized in Proposition 2.

PROPOSITION 2. Under the Commissionnaire structure,
the MNF’s optimal decisions are:

a�C ¼w; e�C ¼ e�N ¼ 1� c

2k� 1
; q�C ¼ q�N ¼ kð1� cÞ

2k� 1
; and

p�C ¼ p�N ¼ kð1þ cÞ � c

2k� 1
:

The resulting profit is:

P�
C ¼ kð1� cÞ2

2

1

ð2k� 1ÞBðcCÞ � wð1� sÞ: ð17Þ

The foreign tax rate s comes into play in Problem C.
In particular, profit P�

C depends on s in an interesting
way: P�

C increases in s if w [ kð1�cÞ2
2

cC
ð2k�1Þ and

decreases otherwise.6 This property is robust in the
sense that the profit may increase in the tax rates
regardless of the specific functional forms of the
demand and the cost of effort as long as the profit can
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become negative. A fixed cost is incurred in establish-
ing a distribution division with a manager who
requires compensation. If this cost is high, the foreign
division loses money. Assuming that the MNF gets
credits on tax losses (as described above), the loss
decreases with s. If, alternatively, the taxes on losses
and on profits were asymmetric (i.e., the MNF could
not fully use the tax credits to offset tax liability), the
threshold for w would be larger. The standard Princi-
pal-Agent model assumes w = 0; w > 0 in our model
reflects the fixed cost of adding a distribution division
(relative to the No Distributor structure).
Juxtaposing the solutions to Problems N and C

(Equations 16 and 17) illustrates a fundamental trade-
off in designing a tax-efficient supply chain: adding
an entity to act as a distribution company in the for-
eign jurisdiction can generate tax benefits (within the
limits of tax law and captured by parameter cC), but
incurs additional costs to operate the entity (captured
by the after-tax difference between w and d). The next
Proposition quantifies this trade-off by deriving a
threshold on the legally valid profit allocation that
makes the Commissionnaire structure more profitable
than the No Distributor structure.

PROPOSITION 3. Let ĉC ¼ 2ð2k�1Þðwð1�sÞ�dð1�tÞÞ
ð1�cÞ2kðt�sÞ � ðd�1Þð1�tÞ

ð2dk�1Þðt�sÞ.

If and only if cC [ ĉC; the MNF can increase its after-tax
profits by establishing a foreign distribution entity as a
Commissionnaire instead of operating without a distribu-
tor. The threshold ĉC increases in k, c, w, and s, and
decreases in d, t, and d.

The threshold indicates that in order for the Com-
missionnaire structure to be more profitable than the
No Distributor structure, the fixed cost of the distribu-
tor division should be low, the difference in tax rates
between the two jurisdictions should be high, and the
costs of product and sales effort should be low. This
combination of conditions indicates that a substantial
profit margin is available for transfer to the foreign
division.

4.3. Limited-Risk Distributor (Problem L)
In the Limited-Risk Distributor structure, the division
manager dictates the sales effort (e) and HQ must
offer an incentive-compatible compensation contract
that guarantees at least the manager’s reservation
wage. Since the individual rationality constraint
(Equation 12) will bind at optimality we can follow
the standard simplification in the Principal-Agent lit-
erature and express a as: aL ¼ w þ 1

2 ke
2
L � bqcLð1þ

eL � q � cÞ þ 1
2 q

2c2Lb
2n (see, e.g., Holmstrom and

Milgrom (1991)). As this solution for a is straightfor-
ward, for brevity we omit it from the following
propositions.

The manager’s best-response effort level is
eL ¼ bqcL

k . We can then rewrite the objective function
as a function of b and q (denoted as PLðb; qÞ and
defined below) and express the profit as the portion
that remains with HQ net of the portion paid to the
manager of the distribution division:

PLðb; qÞ,PLðaL; b; eL; qÞ ¼ qð1� tÞ
�
1þ bqcL

k
� q� c

�

� 1

2

�
bqcL
k

�2

kð1� sÞ þ q

�
1þ bqcL

k
� q� c

�
cLðt� sÞ

� 1

2
b2q2nð1� sÞc2L � wð1� sÞ

¼ q

�
1þ bqcL

k
� q� c

�
BðcLÞ|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}

After�tax profit ignoring compensation

� 1

2

b2q2c2L
k

ðknþ 1Þð1� sÞ � wð1� sÞ|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}
Compensation to the manager

:

To further streamline our exposition, we introduce a
term A, which is a strictly positive composite of
other parameters:

A ¼ ðknþ 1Þð1� sÞ: ð18Þ

PROPOSITION 4. Under the Limited-Risk Distributor
structure, the MNF’s optimal decisions are as follows:

b�L ¼
B cLð Þ
AcL

; q�L ¼
kð1� cÞ
2k� B cLð Þ

A

; e�L ¼ ð1� cÞ B cLð Þ
A

2k� B cLð Þ
A

; and

p�L ¼
kð1þ cÞ � c B cLð Þ

A

2k� B cLð Þ
A

:

The resulting profit is:

P�
L ¼ kð1� cÞ2

2

1

2k� B cLð Þ
A

B cLð Þ � wð1� sÞ: ð19Þ

In contrast to the previous two structures, all
optimal decisions in Problem L depend on the tax
rates in both jurisdictions and on the legally
imposed limit on the transfer of profit. We can

write b�L as b�L ¼ 1
1þkn ð BðcLÞ

cLð1�sÞ Þ ¼ 1
1þkn ð1þ TðcLÞÞ;

which provides additional intuition. First, if cL ¼ 1
(the unrealistic case in which all profit could be
allocated to the distributor for tax purposes) the

optimal bonus rate b�L simplifies to b�LjcL¼1 ¼ 1
1þkn.

This is a known solution to the standard LEN
model without profit allocation limitations and tax
considerations (Christensen and Feltham 2006).
However, for all cL \ 1, which is an inherent attri-
bute of the tax-efficient structures, the bonus rate
will be higher than in the standard Principal-Agent
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model (since TðcLÞ [ 0) because tax law dictates
that only a fraction of the profit can be allocated to
the distributor, while HQ (the principal) needs to
compensate the manager (the agent) to induce effort
consistent with maximization of the full profit. Note
then that if kξ is low (i.e., violating Assumption 2),
then b�L � 1: This corresponds to the solution of
“selling the firm” to the manager, which arises
often in the Principal-Agent literature. In the stan-

dard LEN model referenced above, b�L ¼ 1
1þkn and

this “selling the firm” solution is possible only with
a risk-neutral manager: kξ = 0, assuming that k > 0
so that b�L ¼ 1. In our case, since the bonus rate is
higher than in the standard model due to the
existence of cL [ 0, the “selling the firm" solution
occurs even for positive, but low, values of kξ.
However, if HQ “sells” the division to the manager,
the division would no longer be part of the MNF
and could not be used to claim tax benefits. This case
would fall beyond our scope of interest.
Second, if there is no tax difference between the

two jurisdictions (t = s), b�L simplifies to b�Ljt¼s ¼
1

cLð1þknÞ. This is higher than b�Ljt[ s, indicating that for a

given profit allocation percentage cL, the difference in
tax rates causes the bonus rate to decrease because HQ
is interested in keeping a larger portion of profit in
the tax-advantaged location (cLð1 � bLÞ).
Similar to the results for Problem C, p�L decreases

(increases) in c when k\ð[ Þ BðcLÞA (A and BðcLÞ are
defined by Equations 18 and 7) and P�

L decreases (in-

creases) in s when w\ð[ Þ ðknþ1Þð1�cÞ2kð2kA2�BðcLÞ2Þ
2ð2kA�BðcLÞÞ2

.

While the intuitions are similar to those for the previ-
ous observations, the new thresholds depend on the
tax rates and the risk exposure.
Comparison of profits in Problems C and L (Equa-

tions 17 and 19) illustrates another important trade-
off in tax-efficient supply chain management: shifting
more risk to a division may garner tax benefits, but
also distorts incentives and burdens the MNF with
the cost of compensating the risk-bearing division for
the allocated risk. The trade-off is apparent from com-
paring Equations 17 and 19. BðciÞ increases in ci, so
cC \ cL implies BðcCÞ\BðcLÞ. This is the Limited-Risk
Distributor structure’s tax advantage over the
Commissionnaire. On the other hand, 1

2k�BðcLÞ
A

\ 1
2k�1

(since BðcLÞ
A \ 1), which represents the disadvantage of

the Limited Risk Distributor structure due to decen-
tralized decision-making. We can now summarize the
trade-off using the following relationship.

PROPOSITION 5. Let ĉL ¼ 2AkcCðt�sÞ�BðcCÞð1�tÞ
Að2k�1ÞþBðcCÞðt�sÞ . If and only

if cL [ ĉL, the MNF benefits from establishing a foreign
distribution entity as a Limited-Risk Distributor instead

of as a Commissionnaire, which implies transferring mar-
ket risk and the sales effort decision to the foreign distrib-
utor. The threshold ĉL increases in cC, s, and ξ, and
decreases in k and t.

Proposition 5 quantifies how high the allocation
percentage cL needs to be to justify the Limited-Risk
Distributor structure. The form of the threshold
indicates that the MNF will find the Limited-Risk
Distributor structure to be more profitable than the
Commissionnaire structure when the risk exposure
is low, the cost of effort is high, the tax rate differ-
ence is high, and the profit allocated to the distribu-
tor division in the Commissionnaire structure (cC) is
low.
Most of the comparative statics are intuitive, but

the impacts of the cost of effort (k) and risk expo-
sure (ξ) on the threshold ĉL merit additional expla-
nation. The risk exposure (ξ) is not relevant in the
Commissionnaire structure since the manager does
not bear any risk, but needs to be compensated
for in the Limited Risk structure. Unsurprisingly,
increasing risk exposure has a negative impact on
the profit in the Limited Risk structure and has
no impact on the profit in the Commissionnaire
structure. Hence, the Limited-Risk Distributor
structure becomes preferable only when the allow-
able transfer of profit (cL) is sufficiently high. The
sales effort, however, has to be compensated for
in both structures, and increasing cost of effort (k)
decreases the profit for both. For the structure
with greater tax advantage (Limited-Risk Distribu-
tor), the negative impact of cost of effort (k) on
the profit is smaller (since BðcLÞ [ BðcCÞ). Thus
the Limited-Risk Distributor structure becomes
more profitable than the Commissionnaire struc-
ture even for lower limits on the profit transfer.

4.4. Fully-Fledged Distributor (Problem F)
In the Fully-Fledged Distributor structure, both deci-
sions (sales effort (e) and quantity (q)) belong to the
division manager and HQ must offer an incentive-
compatible compensation contract that guarantees at
least the manager’s reservation wage. Of the options
considered in this study, this structure allows the
MNF to transfer the greatest fraction of profit to the
foreign division (cF [ cL).
As with the Limited-Risk Distributor structure, in

the Fully-Fledged Distributor structure the individual
rationality constraint (Equation 15) binds at opti-
mality. So the optimal a is aF ¼ w þ ke2F

2 � bqFcFð1þ
eF � qF � cÞ þ 1

2 q
2
Fc

2
Fb

2n. This allows the follow-
ing expression of PF as a function of b after
substituting in the manager’s best-response choices of
eF and qF:
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PFðbÞ,PFðaF; b; eF; qFÞ ¼ qFð1þ bqFcF
k

� qF � cÞBðcFÞ|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}
After�tax profit ignoring compensation

� 1

2

b2q2Fc
2
F

k
A� wð1� sÞ|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}

Compensation to the manager

:

The following Proposition summarizes the optimal
decisions and profit, expressing results as a function
of b�F for succinctness.

PROPOSITION 6. Under the Fully-Fledged Distributor
structure, the MNF’s optimal decisions are: b�F ¼

BðcFÞ
AcF

1þ1
2cFnðkn�1ÞBðcFÞA

, e�F ¼ b�FcFð1�cÞ
2kþb�FcFðkn�1Þ, q�F ¼ kð1�cÞ

2kþb�FcFðkn�1Þ ; and

p�F ¼ kð1þcÞþb�FcFðkn�cÞ
2kþb�FcFðkn�1Þ :

The resulting optimal profit is:

P�
F ¼ kð1� cÞ2

2

1þ 1
2 cF

B cFð Þ
A kn2

2kþ cF
B cFð Þ
A ðk2n2 � 1Þ

B cFð Þ � wð1� sÞ:

ð20Þ

Since TðciÞ decreases in ci, Assumption 2 implies

kn [ TðcLÞ [ TðcFÞ. Then BðcFÞ
AcF

\ 1 and consequently,

since kξ > 1 for all practical ranges of parameters,
b�F \ 1:
Comparing the optimal bonus rate when cF ¼ 1�

b�F ¼ 1
1þknþ1

2nðkn�1Þ
�

to the solution of the standard

Principal-Agent model (b�F ¼ 1
1þkn) shows that under

the Fully-Fledged Distributor structure the optimal
bonus rate can be lower. This is because the division
manager now has two levers (effort and quantity) for
controlling his objective function and does not require
as much external incentive.
Again the price and profit exhibit some non-

monotone comparative statics (p�F decreases (increases)

in c when k\ð[ Þ
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ðnBðcFÞ�2AÞ2þ8n2BðcFÞ2

p
þnBðcFÞ�2A

2n2BðcFÞ
and

P�
F decreases (increases) in s when w\ð[ Þ

ðknþ1Þð1�cÞ2kð2kA2�BðcLÞ2Þ
2ð2kA�BðcLÞÞ2

�
. This resembles earlier obser-

vations but with new thresholds. The following
properties of the quantity decision merit further
attention:

� q�F increases in t and decreases in s and cF;
� q�F decreases (increases) in k when kξ is low

(high): kn\ð[ Þ1þ 2
ffiffiffiffiffiffi
1�s

pffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
nBðcFÞþ2ð1�sÞ

p ; and

� q�F decreases (increases) in ξ when kξ is low

(high): kn\ð[ Þ1þ 2
ffiffi
k

p ffiffiffiffiffiffi
1�s

pffiffiffiffiffiffiffiffi
BðcFÞ

p .

This exhibits an interesting contrast to the solution
of Problem L, where q�L decreases in t and increases in s
and cL. In Problem L, the quantity decision is made by
HQ, hence is affected directly by HQ’s marginal after-
tax profit. For example, as t increases the marginal
profit decreases and q�L decreases. In Problem F, the
quantity decision belongs to the division manager,
who optimizes his certainty equivalent rather than
the MNF’s profit. The tax rates do not directly impact
the manager’s certainty equivalent and have influence
only indirectly through the bonus rate. Likewise,
the impact on q�F is only through the bonus rate� dq�F

dt ¼ @q�F
@b�F

db�F
dt

�
. Since the bonus rate decreases in t by

the same logic as for Problem L and the quantity
decreases in the bonus rate because the marginal
profit decreases, q�F increases in the tax rate. Similar
reasoning can explain the impact of s and cF.
Juxtaposing Equations 19 and 20 illuminates and

quantifies the trade-off (tax benefit vs. inefficiency
due to decentralization) in moving from the Limited-
Risk Distributor structure to the Fully-Fledged Distri-
butor structure. We summarize the trade-off using the
following relationship.

PROPOSITION 7. Let ĉF ¼ Að
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ð2Aþkn2BðcLÞÞ2�4n2BðcLÞ2

p
�2Aþkn2BðcLÞÞ

n2ð2Ak�BðcLÞÞðt�sÞ
� 1�t

t�s, where A and BðcLÞ are defined by Equations 18

and 7. If and only if cF [ ĉF, the MNF benefits from
establishing a foreign entity as a Fully-Fledged
Distributor instead of a Limited-Risk Distributor, which
implies delegating the quantity decision to this
distributor.

Proposition 7 quantifies how high the profit alloca-
tion must be for the Fully-Fledged Distributor struc-
ture to be more profitable than the Limited-Risk
Distributor. Section 5.1 numerically characterizes the
comparative statics of this threshold.

4.5. Summary of Results and Ordering of Decisions
Proposition 8 orders the solutions to Problems C, L,
and F by size (the solutions are summarized in
Table 3). This ordering can generate hypotheses for
empirical accounting research. When d = 1, the solu-
tions to Problems N and C are identical.

PROPOSITION 8. The optimal decisions in Problems C, L,
and F are ordered as follows.

1. e�C [ e�L,
2. q�C [ q�L [ q�F,
3. p�C � p�F � p�L,
4. b�L [ b�F.

Moving to either of the truly decentralized structures
(Limited-Risk Distributor and Fully-Fledged Distribu-
tor) reduces the sales effort and the quantity. This is
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because in these structures, the MNF has to share the
profit with the manager, which lowers the marginal
benefit of increasing the effort level or quantity.
The ordering of the decisions between these two

structures reflects the difference in the specific deci-
sions delegated to the distributor’s manager. The
manager is risk-averse and increasing the order will
increase risk, so giving the manager control of the
quantity (as Problem F does) will lead to an order
smaller than what the risk-neutral HQ would choose
(in Problem L). The effort decision, however, belongs
to the manager in both Problems L and F and depends
on the compensation. The ordering of e�L and e�F can go
in either direction. For the set of realistic parameters
(cL \ 30% and s < t < 50%), we observe that e�L [ e�F.
The ordering of prices also merits attention: the prices
in risk-transferring structures are lower than the
prices in the non-transferring structures. However,
among the risk-transferring structures, the price is
higher in Problem F than in Problem L. When the
manager has only one lever to influence his payment,
the market-clearing price turns out to be lower than
the price in the case when the manager controls both
effort and quantity. Finally, the bonus rate paid to the
manager is lower in Problem F since here the manager
controls both levers (marketing effort and quantity)
that influence his compensation, and does not require
as much external incentive.

5. Comparison of Different Structures

This section numerically illustrates the following: (a)
the influence of the allowable profit allocation in
determining which operating structure the MNF will
prefer, (b) the profit improvement the MNF can
achieve by adopting a tax-efficient operating struc-
ture, and (c) the sets of conditions for which each
operating structure is best.

5.1. How the Profit Allocation Percentage
Determines the MNF’s Preferred Structure
Propositions 3, 5 and 7 quantified the thresholds for
the profit allocation percentage at which the MNF
would switch operating structures. Here we numeri-
cally assess the thresholds using realistic values for
the business and tax parameters. Figure 2 uses the
actual current US corporate income tax rate as an
anchor (t = 35%) and shows how the threshold for
preferring No Distributor to Commissionnaire struc-
ture changes as the foreign tax rate grows from 0% to
35% (setting w = 0.001, d = 1, d = 0, and c = 0.2; the
other parameters are irrelevant).
cC is usually around 2�3% in practice. According to

Figure 2, a tax rate difference of 12% or more will
cause the MNF to opt for the Commissionnaire struc-
ture (vs. No Distributor). This threshold increases
with the cost of effort, although the impact is small
since in both these structures the marketing effort
itself stays with HQ. A larger impact should manifest
in the threshold for preferring Commissionnaire to

Table 3 Summary of Results (Optimal Profits Assume w = 0 and d = 0 for Clarity of Presentation)

Measure
No Distributor
(Problem N)

Commissionnaire
(Problem C)

Limited-Risk Distributor
(Problem L)

Fully-Fledged Distributor
(Problem F)

Effort (e�i )
1� c

2dk � 1

1� c

2k � 1

ð1� cÞb�LcL
2k � b�LcL

ð1� cÞb�F cF
2k þ b�F cF ðkn� 1Þ

Quantity (q�i )
dkð1� cÞ
2dk � 1

kð1� cÞ
2k � 1

kð1� cÞ
2k � b�LcL

kð1� cÞ
2k þ b�F cF ðkn� 1Þ

Price (p�i )
dkð1þ cÞ � c

2dk � 1

kð1þ cÞ � c

2k � 1

kð1þ cÞ � cb�LcL
2k � b�LcL

kð1þ cÞ þ b�F cF ðkn� cÞ
2k þ b�F cF ðkn� 1Þ

Bonus (b�i ) N/A N/A
BðcLÞ
AcL

BðcF Þ
AcF

1þ 1
2 cF nðkn� 1Þ BðcF ÞAcF

Profit (P�
i )

dkð1� cÞ2
2

Bð0Þ
ð2dk � 1Þ

kð1� cÞ2
2

BðcC Þ
2k � 1

kð1� cÞ2
2

BðcLÞ
2k � BðcLÞ

A

kð1� cÞ2
2

BðcF Þð1þ 1
2 kn

2 BðcF Þ
A Þ

2k � BðcF Þ
A ð1� k 2n2Þ

Figure 2 How High must cC be to Justify Choosing Commissionnaire
Over No Distributor? (The Curves for k = 25 and k = 50 are
Visually Indistinguishable)
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Limited-Risk Distributor since in this case the effort
decision moves from HQ to the division’s manager.
Figure 3 shows how this threshold changes as the for-
eign tax rate grows from 0% to 35% (setting cC ¼ 3%
and ξ = 10; the other parameters are irrelevant).
Figure 3 shows that the threshold on cL increases as

the tax rate difference across jurisdictions decreases
(i.e., as s increases). Cost of effort (k) now plays a cru-
cial role since the shift to the Limited-Risk Distributor
structure moves the ownership of the marketing effort
from HQ to the division manager. Proposition 5
already proved that the threshold decreases as the
cost of effort increases, and Figure 3 illustrates the
magnitude of the relationship. For instance, at
s = 10%, when the cost of effort increases from 5 to
50, the threshold drops from 31% down to 5.6%, mak-
ing the Limited-Risk Distributor structure potentially
beneficial for the MNF at realistic values of cL. In real-
ity cL is likely to lie below 10%, so the Limited-Risk
Distributor structure is practical only when the for-
eign tax rate is substantially lower than the local tax
rate and when the cost of effort is high.
Figure 4 describes the threshold (ĉF) that justifies

choosing the Fully-Fledged Distributor approach over
the Limited-Risk Distributor. This figure uses
cL ¼ 10% and leaves the other parameters the same
as before (t = 35% and ξ = 10). The figure shows that
when foreign tax rate s is low (implying that the tax
difference between the jurisdictions is high), ĉF is very
close to the installed cL (and gets closer as cost of
effort k increases). In this case, a very small difference
between cF and cL can be enough to justify the Fully-
Fledged Distributor structure. Since in practice cF is
usually noticeably larger than cL, the Fully-Fledged
Distributor structure will often dominate the Limited-
Risk Distributor when the distributor’s region has a
substantial tax advantage.
We numerically obtain the following comparative

statics for ĉF (defined in Proposition 7): ĉF increases in

s, and decreases in k, t, and ξ. In contrast to the com-
parative statics for Problem L, ĉF decreases in ξ
(Proposition 5 showed that ĉL moves opposite to this).
This is because the division’s manager requires com-
pensation for the risk exposure in both Problems L
and F, reducing the MNF’s profit by 1

2 b
2
i q

2
i c

2
i nð1� sÞ.

If the risk level is high and consequently the compen-
sation for it is high, the MNF’s profit will be low with
either operating structure. The structure that gives the
manager two levers to control his utility results in
lower compensation cost, so the Fully-Fledged Distri-
butor structure dominates the Limited-Risk Distribu-
tor structure even for smaller values of the allowed
profit transfer percentage. The other comparative stat-
ics findings are consistent with Proposition 5 and fol-
low the same intuitions.

5.2. Profit Improvement from Tax Optimization
This section addresses a fundamental question of
motivation for an MNF considering setting up a dis-
tributor division to leverage a region’s tax rate: just
how much profit improvement is on the table? We
analytically obtain an upper bound for the special
case of the foreign division having no special cost
advantage in performing distribution. Then we
numerically illustrate the actual profit improvement
across various parameter combinations.
Suppose tax laws were to allow the MNF allocate

some profit to the low-tax region without actually
changing the structure of the firm. No independent
local manager would be needed, so all our models
would have a = 0 and b = 0. This best-case scenario
provides upper bounds on the profit improvement
that each tax-motivated operating structure can

achieve: UBi ¼ BðciÞ�Bð0Þ
Bð0Þ ¼ ci

ðt�sÞ
1�t for i 2 {C, L, F}.

Figure 5 plots these bounds for a US-based HQ
(where the current corporate tax rate is 35%), using
these profit allocation percentages: cC ¼ 3%,
cL ¼ 10%, and cF ¼ 25%. Naturally, these bounds

Figure 3 How High must cL be to Justify Choosing Limited-Risk
Distributor Over Commissionnaire When cC ¼ 3%?

Figure 4 How High must cF be to Justify Choosing the Fully-Fledged
Distributor Over the Limited-Risk Distributor When
cL ¼ 10%?
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depend highly on the differences across the profit
allocation percentages (the ci’s). The three curves
show a vertical ordering that directly reflects the
ordering of how much profit each operating structure
shifts to the low-tax region.
The legal requirement to shift some control and risk

to an independent manager means the MNF’s actual
improvement in profitability will be strictly lower than
these bounds, and will vary with k, ξ, w, and c. Figures
6 through 8 illustrate the influence of the cost of effort
(k) for t = 35%, s = 0%, w = 0.001, d = 0, d = 1, and
ξ = 10. These figures report the profit improvement as
a percentage of the No Distributor benchmark profit,

that is,
P�

i �P�
N

P�
N

, for i 2 {C, L, F}.

In all cases, the largest profit improvement occurs
when the product cost c is low, meaning the margin is
high. The main difference between implementing the
Commissionnaire structure and choosing one of the
risk-transferring structures is the impact of the cost of
effort: percentage profit improvement decreases in k
when choosing the Commissionnaire (Figure 6) and
increases in k when opting for the Limited-Risk

Distributor or the Fully-Fledged Distributor (Figures
7 and 8). Increases in d and/or d would reduce the
profit in the No Distributor setting and thereby
increase the profit improvement values (elevating
those curves in Figures 6–8).

5.3. Which Structure Should the MNF Use?
We now address the fundamental question of sup-
ply chain design by depicting when each structure
dominates and how this conclusion will vary with
the parameters of the MNF and the tax environ-
ment (two at a time). Figure 9 highlights the effect
of the foreign tax rate (s) and the cost of effort (k),
when the other parameters are set at c = 0.6,
t = 30%, ξ = 10, w = 0.0001, d = 0, cC ¼ 3%, d = 1,
cL ¼ 10%, and cF ¼ 10:03%. Recall the revelation
from Figure 4 that unless cF and cL are very close
the Limited-Risk Distributor is often dominated by
the Fully-Fledged Distributor. So we use a cF that is
only marginally greater than cL to articulate all four
regions and their relative positioning. In practice, as
the difference between cF and cL is likely to be

Figure 6 Profit Improvement from Choosing Commissionnaire Over No
Distributor (cC ¼ 3%)

Figure 5 Upper Bound on Profit Improvement Relative to the Fully
Centralized Structure with No Decentralization Inefficiency

Figure 7 Profit Improvement from Choosing Limited-Risk Distributor
Over No Distributor (cL ¼ 10%)

Figure 8 Profit Improvement from Choosing Fully-Fledged Distributor
Over No Distributor (cF ¼ 25%)
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non-trivial, the Limited-Risk Distributor region will
often disappear.
When the foreign tax rate is high, meaning that the

opportunity for tax arbitrage is small, none of the tax-
efficient structures benefits the MNF. This reflects the
fixed cost (w) of operating the foreign location.
Structures that transfer risk to the distributor divi-

sion are attractive only when the cost of selling effort
is high and the tax rate difference is large. We can

understand this by concentrating on the choice
between Commissionnaire and Limited-Risk Distri-
butor structures. Limited-Risk Distributor enhances
the tax benefit at the expense of distorting the incen-
tives that determine the marketing effort as well as
compensating the manager for bearing additional
risk. If the tax opportunity is large, the distortion and
compensation disadvantages would be the only rea-
sons not to use the Limited-Risk Distributor structure.
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Figure 9 The Best Operating Structure for the MNF, for Combinations of the Foreign Tax Rate and the Cost of Effort
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When the cost of effort is small (which is tantamount
to a strong influence over market demand), HQ wants
the manager to exert great effort and achieves this
only by offering a strong incentive, that is, a high
bonus rate. But this makes the compensation cost out-
weigh the tax benefit, so the MNF will be better off
with the Commissionnaire structure. Similar logic
applies to the choice between the Limited-Risk Distri-
butor and Fully-Fledged Distributor.
Figure 10 incorporates the issue of risk sensitivity

by varying k and ξ. Recall that n ¼ rr2, which we use
as a placeholder because r and r2 appear in our profit
functions only as their product. So an increase in ξ
may reflect an increase in either the actual market risk
or the manager’s aversion to that risk (or both). To
ensure that the stakes are sufficiently high, this analy-
sis uses the lowest possible foreign tax rate (s = 0%;
the other parameters are set at d = 1, c = 0.6, t = 30%,
cC ¼ 3%, cL ¼ 10%, cF ¼ 10:03%, d = 0, and
w = 0.0001).
We already know that the risk-transferring struc-

tures are attractive when cost of effort (k) is large.
Figure 10 illustrates that, of the two options, the
Limited-Risk Distributor is preferred when the risk
exposure is not high and the cost of effort is not too
high. The figure also shows a trade-off between the
two factors. The manager’s risk exposure depends on
the quantity ordered and in the Limited Risk structure
HQ decides the quantity, hence dictating the risk to
be inflicted upon the manager. Lacking control over
the risk associated with the profit allocated to his

division, the manager requires high compensation.
The Fully Fledged structure gives the manager control
over the quantity, thereby reducing the compensation
requirement. So when the risk exposure parameter (ξ)
and cost of effort (k) are high, the MNF prefers the
Fully-Fledged Distributor structure over the Limited-
Risk Distributor.
Lastly, Figure 11 looks at the trade-off between pro-

curement cost c and cost of effort k. To ensure that the
stakes are sufficiently high, this analysis again uses
the lowest possible foreign tax rate (s = 0%; the other
parameters are set at c = 0.6, t = 30%, cC ¼ 3%,
cL ¼ 10%, cF ¼ 10:03%, and w = 0.0001). We first
look at Figure 11a where the HQ has no disadvantage
in the cost of exerting marketing effort (d = 1). This
figure conveys a number of interesting results. Fixing
the cost (c) at, for example, 0.76 (marked by a dashed
line on the plot) generates an unexpected ordering
among the structures. Specifically, when cost of effort
(k) is low, Commissionnaire is preferred to No
Distributor. This occurs for the following reason: the
relative desirability of these two structures is driven
by the trade off between the fixed cost of compensat-
ing the Commissionnaire’s manager (w) and the tax
benefit attainable by shifting profit to the low-tax
jurisdiction. The shifted profit depends on the margin,
which is a function of both c and k. When both c and k
are low, the profit to be shifted to the low-tax jurisdic-
tion is high, making the Commissionaire superior.
However, increases in k reduce the margin, making
the tax benefit too small to offset the compensation to
the Commissionnaire’s manager. In this case, No
Distributor is best. However, when the cost of effort
becomes sufficiently high, the MNF prefers a risk-
sharing structure, in which the cost of effort is shared
with the manager. In practice, the marketing effort
may be costlier for the HQ (d > 1) due to the lack of
specialization and local information. Then the No
Distributor structure will be less attractive. Indeed,
the dominance region for No Distributor shrinks in
going from Figure 11a and b. The ordering between
the Limited Risk and Fully-Fledged Distributor struc-
tures reflects the same intuition as described in the
discussion following Figure 10.

6. Conclusion and Future Research

As the saying goes, nothing is certain except for death
and taxes. While businesses might not be able to do
much about the former, they are increasingly savvy
with respect to the latter, including in the design and
management of their supply chains. A special oppor-
tunity arises for multinationals when governments
offer low corporate tax rates to attract activity from
foreign firms. A firm can exploit geographic differ-
ences in tax rates by placing in a low-tax jurisdiction a
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Figure 10 The Best Operating Structure for the MNF, for Combinations
of the Local Manager’s Perceived Exposure to Risk and the
Cost of Effort
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subsidiary division, such as a distributor, that
performs meaningful business functions. Commis-
sionnaire, Limited-Risk Distributor, and Fully-
Fledged Distributor are three ways to structure such
an operation. These form a continuum in terms of the
risk and control that go to the distributor division,
which dictate the amount of profit the firm can legally
recognize in the low-tax region.

The legal requirement to give the division some
autonomy distorts incentives and creates the burden
of compensating the division for whatever risks are
imposed upon it. Whereas decentralization is often
considered detrimental for reasons like these, it can
be seen as an enabler of tax savings when an opportu-
nity for international tax arbitrage exists. We are not
aware of any other research making this argument.
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Figure 11 The Best Operating Structure for the MNF, for Combinations of the Production Cost and the Cost of Effort.
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By weighing in on which, if any, of the three
options a firm should implement, we help firms sys-
tematically choose the appropriate level of decentral-
ization in light of this wrinkle. This required a model
of multiple independent decision-makers that
includes market uncertainty, quantity and marketing
effort decisions, divergence in risk attitudes, and fixed
and contingent components of the compensation to
the distributor division’s manager.
The progression of our analysis has isolated each

advantage and disadvantage occurring in the course
of creating the distributor and then progressively giv-
ing it more control and risk. Comparing Commission-
naire (Problem C) and No Distributor (Problem N) set
the baseline to quantify the tax benefit of creating the
distribution division without any confounding influ-
ences. Comparing Limited-Risk Distributor (Problem
L) and Commissionnaire highlighted the impact of
the then shifting risk to that distributor, whose deci-
sions reflect sensitivity to risk. Comparing the Fully-
Fledged Distributor (Problem F) and Limited-Risk
Distributor showed the consequences of delegating
additional decision authority to the distributor who
already bears risk. We consolidated the individual
findings by identifying conditions under which each
of the operating structures would be best.
The large number of parameters and decisions ren-

ders absolute recommendations elusive. Neverthe-
less, we have established that the risk-transferring
structures (Limited-Risk Distributor and Fully-
Fledged Distributor) are favorable when the tax rate
difference is large and the cost of marketing effort is
high. Though the impact of the large tax difference is
intuitive, we have demonstrated that high cost of
effort (or limited ability to influence market demand
through effort) is another important factor since this
reduces the costs of decentralization. And the Fully-
Fledged Distributor structure will tend to dominate
the Limited-Risk Distributor in many plausible sce-
narios. For instance, once risk is transferred to the dis-
tributor division, further delegation of decision
power has only minor impact on costs since giving
the division’s manager additional levers to control his
destiny will reduce his need for incentive compensa-
tion. We have provided full comparative statics for
the decisions and financial outcomes induced by each
of the operating structures.
The documented tax-efficient supply chain prac-

tices reflect the conditions at a moment in time. Shifts
in wage rates, currency exchange rates, and other
environmental conditions might compel the reloca-
tion of certain business functions, which might cause
the distributor division to drop beneath the threshold
for “substantial contribution” (Driscoll et al. 2012,
Newman and Pinto 2012). Tax rates can change, and
so can the tax regulations and the way they are

enforced. Indeed, the OECD’s Base Erosion and Profit
Shifting (BEPS) project (cf. Kadet 2016) issued guideli-
nes in 2015 conveying a new push for transparency
and a recommitment to taxing profits where the value
is created, which makes alignment of tax and business
strategies even more critical. Firms must monitor the
tax landscape and be ready to adaptively refine their
supply chain strategies. Our framework can con-
tribute to these ongoing evaluations.
This study has not investigated alternatives to the

profit-sharing mechanism used to compensate the
division manager. Our scope also excludes the expli-
cit design of the transfer pricing system that accom-
plishes the proposed profit allocations. Like other
analytical models, our framework does not touch on
the organizational “change management” activities
needed to transition away from the incumbent operat-
ing structure (Driscoll et al. 2012). We leave these
issues for future research.
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Notes

1T. Sarson (2016, KPMG UK, pers. comm.) describes some
usage patterns by industry sector: (1) In the 1980s and
1990s a large number of US-based sellers of fast-moving
consumer goods (FMCG) and technology products imple-
mented Commissionaires in Europe (sometimes called the
“European principal model”), together with toll manufac-
turing; (2) Limited-Risk Distributors are the norm among
auto manufacturers, makers of electronics, and pharma-
ceutical firms; and (3) Fully-Fledged Distributors are com-
mon in industrial goods, the oil and gas industries, and
solutions and engineering businesses.
2KPMG and other consultancies have robust practices assist-
ing clients fulfill legal requirements to maintain internal doc-
umentation that explains and justifies their choice of structure
(A. Assassi, 2016, KPMG US, pers. comm.).
3This study focuses specifically on differences in sensitiv-
ity to risk because transfer of risk and the compensation
for this are under the microscope of the tax authorities
when the time comes to justify the profit allocation.
4The OECD guidelines would also allow the inclusion of
the compensation cost. The analysis of Problem C in Sec-
tion 2 comments on how this might impact our results.
5This result is generalizable to any revenue function in
which effort e and quantity q are complementary
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(technically, @2qpðe;q;eÞ
@e@q [ 0) and any cost function that is

convex increasing in effort e. Derivation details appear in
subsection 3.1 of Appendix S3. Model C also has the
same generality.
6An alternative way to define the profit base is to include
wages paid to the distributor’s personnel in the HQ’s
profit. All the optimal decisions would remain the same,
but the optimal profit would become P�

C ¼
ðkð1�cÞ2

2
1

ð2k�1Þ � wÞBðcCÞ. Since w will be multiplied by BðcCÞ
instead of (1 � s), depending on the value of w the profit
function may increase in all components of function BðcCÞ:
t, s, and cC.
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