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Abstract

This paper considers the factors that influence multinational firm decision making, with respect to its
transfer prices and investment decisions, in aregulated environment. For the first time, the investment
choice of the firm is endogenized in the presence of transfer pricing regulations, and the real effectson
input and output decisions are considered. The static model presented bel ow introduces government
regulation of transfer pricesin one country —the home, or parent, country. The model is constructed to
examine how the introduction of transfer pricing regulations, through the use of government conducted
audits and penalties, affect amultinational firm's choice of transfer price, as well as the choice to either
export or make foreign direct investments (FDI). The results suggest that transfer pricing regulations do, in
fact, move the optimal transfer price closer to the statutory arm’s length price. However, the regulations
may also be associated with lower multinational firm expected profits, lower final good and intermediate
good output, and higher final good price. Thefirmislesslikely to make foreign direct investments when
compared to the case of no regulations. Contrary to conventional wisdom, with a shift in production
regimes, tax policies designed to minimize income shifting through transfer prices may reduce the amount
of foreign direct investments (FDI) aswell aslocal tax revenues.

* | would like to thank Jim Markusen and Y ongmin Chen for their comments on earlier drafts. Any
remaining errors are my own.
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1 Introduction

Since 1995, approximately fifteen developed countries, in addition to the US, have
adopted transfer pricing regulations and penalty policies in accordance with the OECD
Guidelines on Transfer Pricing. ! Given this recent trend in tax policy, the issue of how
these regulations impact on the operations of multinational firms becomes increasingly
relevant. Transactions that occur between a multinational firm’s related parties are referred
to as intracompany transfers. Unlike export prices, market forces do not determine prices
charged by a parent company to its foreign subsidiaries. Rather, the firm itself sets its
internal prices to minimize its global tax liabilities, distribute risks, and provide incentives for
local managers, among other things. The practice of setting intrafirm prices is referred to as
transfer pricing. This paper focuses on the firm goal of maximizing its global profits and
abstracts from non-tax determinants of its transfer prices.

When differences in tax rates exist, we expect transfer prices to adjust to reduce the
total tax liability of the firm; firms engages in legal tax avoidance. This has the effect of
partially offsetting the negative effects of the imposition of the tax on profits. However,
these changes in transfer prices will potentially cause the taxable income in a high tax
country to decline, hence, tax revenues might decline. While the multinational firms’
activities have not necessarily moved to other locations, the returns to those activities
potentially have. For this reason, governments have implemented transfer pricing
regulations which require firms to set their transfer prices equal to the comparable arm’s
length price (commensurate with income) — the price at which the good would sell between

unrelated parties — thus reducing the outflow of taxable income to low-tax countries.

! USInternal Revenue Code §482 governs transfer pricing practices and the sourcing of multinational firm
income in the United States. The OECD Transfer Pricing Guidelines provide an international standard by
which countries may model their own regulations.
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The relevant literature has been concerned about whether arm’s length prices are
consistent with those that would exist in the absence of tax differentials. 1f not,
multinationals may be paying more than their fair share in taxes in a given country without
an equal reduction in the amount of taxes they pay elsewhere. If multinationals’ worldwide
profits are negatively impacted by these regulations, then the benefits to investing abroad
could potentially be reduced. Cho (1988) emphasizes that foreign direct investment and
intrafirm trade are intricately related in the sense that intracompany trade may be imbedded
as one prominent advantage in making initial investments abroad. Thus, unregulated
intrafirm trade may, on the margin, justify the multinational firm’s decision to make foreign
direct investments. If regulated, the firm may not choose to invest in the foreign location,
thus changing the tax revenue base of a number of countries.

Much of the literature on transfer pricing assumes that firms have already made the
investment in their foreign operations. However, it is worth considering under what
conditions, given enforceable regulations and established corporate tax rates, a firm’s
decision to either locate production in a foreign market or export to that market is affected.”
In the case of tangible assets, this choice is influenced by the existence of differences in
factor prices (i.e. production costs), transport costs and tariffs, and agglomeration benefits.
Existing literature on the theory of the multinational firm examines how differences in tax
rates across countries can induce a change in the choice of mode of production. This
research will examine how the introduction of transfer pricing regulations, or more
restrictive tax policies, affect a firm’s investment decision. By examining the endogenous

investment decision, within this context, as compared to a benchmark result under no

2 The firm might also choose to locate all production in the low-tax foreign country. However, as noted by
Hines (1999), this is somewhat improbable, in spite of the appeal of low foreign tax rates, given tax and
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regulations, the effects of government policy on optimal price, output, and final goods price
are explored. The effect of policy on tax revenues is also considered.

A firm may structure itself in a number of ways, one of which is to establish itself as
a parent company with subsidiaries in foreign countries (or host countries). The benefits of
this particular structure usually lie in reduced costs or risks. There is a body of economic
literature dedicated to explaining the multinational enterprise and the offsetting advantages
that must exist to compensate for the added fixed costs of setting up foreign operations.
The OLI approach developed by Dunning (1977) and expanded on by Krugman (1991) and
Markusen (1995) assumes that operating across national boundaries is costly and, therefore,
ownership, location or internalization benefits must exist for the multinational venture to be
fruitful.

Horstmann and Markusen (1992) developed a model of endogenous market
structures in international trade and considered the impact on optimal trade policy. They
model an endogenous market structure in which the equilibrium is a function of both firm
specific and plant-specific fixed costs. Devereux and Griffith (1998) use a similar static
model to examine how differences in tax rates across countries can induce a change in the
choice to supply a foreign market through export or by locating production there.* The
production choice depends on the costs of transporting the product to the foreign market
relative to any gains from concentrating in one location. In this model, profits taxes affect
both marginal factor costs and the effective average tax rate. The former has implications
for the user cost of capital and therefore optimal output; the latter has a direct effect on net

profits. Without explicitly solving for market structure, Devereux and Griffith use this

regulatory costs associated with relocation and also the “unwillingness of governments to impose
excessively heavy tax burdens that encourage widespread departures.”
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conceptual framework to undertake an empirical study of FDI flows into the US and find
that the benefits of low cost of capital may be outweighed by high effective average tax rates.
This paper considers the discrete production choice but in the presence of transfer pricing
regulations and solves for market structure.

Another body of literature takes the firm investment decision to be exogenous and
focuses on how multinationals behave with respect to setting transfer prices. Horst (1971)
first developed a simple model of transfer pricing in which a multinational maximizes its
after-tax earnings, or the sum of the after-tax profits in the two countries in which it
operates. He demonstrates that a monopoly firm selling in two countries will optimally
choose the lowest (highest) possible transfer price from parent to subsidiary, given that the
tax rate in the country in which the subsidiary is located is lower (higher) than that of the
parent. Kant's (1990, 1995) theoretical developments are an expansion on this theme; his
model determines the impact of transfer prices on intrafirm trade and government revenues.
Incorporating penalties, he considers the tradeoff between optimal transfer price and
probability of penalty. He concludes that price is set closer to arm's length than would be
optimal in minimizing global tax liabilities. He also explores the potential for perverse trade
effects and demonstrates how tax-minimizing behavior can lead to intrafirm trade originating
in the country with the higher marginal costs.

Using the theory developed by Kant, Clausing (1998) analyzes the impact of tax
minimization strategies on intrafirm trade balances and suggests a clear relationship between
effective tax rates and intrafirm trade flows. She conducts an empirical analysis using data
on trade flows between US companies and their foreign affiliates for the years 1982 to 1994.

She finds that an affiliate country with an effective tax rate ten percentage points higher than

3 A firm can also elect not to serve the foreign market. The authors further consider the foreign production
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another affiliate will have an intrafirm trade balance with the US that is 4.4 percentage points
greater assuming the same transference of goods. In other words, consistent with
expectations, this result suggests that firms behave in such a way as to minimize their
worldwide tax burden, moving taxable profits out of high-tax jurisdictions.

In this paper, the theory of endogenous investment choice is combined with transfer
pricing theory and evidence on global tax minimization to construct a model of endogenous
investment choice in the presence of tax differentials and regulations on transfer pricing
behavior. Such a model is unique in that it incorporates both the standard location
advantages (differences in factor prices, tax rates, tariffs, and access to resources) for a firm
deciding on whether to export or invest abroad, and the potential net benefits of income
shifting in the presence of regulations. Presently, governments use a multitude of policy
instruments to control the tax base of multinational corporations, only two of which are
considered here:

o tax audits

o penalties for non-compliance with the arm’s length standard

This paper does not consider the choice of tax rate or tax competition, nor does it
analyze the appropriateness of the arm’s length standard of pricing intracompany transfers.
For the purposes of this paper, ‘tax policies’ refers only to the probability of audit and the
penalty rate set by the local tax authority.

A firm’s tax liabilities may be reduced through a subsidiary in a low tax jurisdiction in
two ways. First, profits on activities performed in that country will be taxed at a lower rate
than would be otherwise. Second, additional income from activities performed in the home

country (parent company location) may be shifted to the foreign location through changes in

location choice.
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the company’s intrafirm transfer prices and also taxed at a lower rate.* In a model where
the investment decision is endogenous, transfer pricing regulations potentially impinge on or
altogether cutoff both sources of location advantage when tax rate differences exist.

This paper limits its focus to the following question: Under what conditions -
probability of audit and penalty rates - is a firm’s investment decision actually reversed as
compared to the case of no regulation? A firm, taking the appropriate factors into account,
will face a regime shift in its decision to either set up foreign operations or export that will
be dictated by government tax policies.

If the existing policies, designed to contain a country’s tax base, are changing the
nature of investment such that the tax base of a given country is actually eroding, then these
regulations are counterproductive. The basic research proposed here provides the
foundations for exploring these positive issues. However, the incorporation of national
welfare is reserved for the more complex treatment of the model in future research. As is
always the case, the theory does not capture the full range of choices multinationals might
exercise, be they financial or real. Thus, the results may over- or understate any impact of
the current tax regime on firm decisions. Furthermore, it is beyond the scope of this
research to identify and test all possible types of regulations on multinational taxable income.

This paper is organized into five additional sections. Section 2 lays out the
benchmark case of a single multinational firm maximizing its profits in the presence of
bilateral taxes and in the absence of government regulation of transfer prices. The optimal
transfer price is derived assuming a tax differential exists between two countries. This

exercise is strictly informative and is used for comparative purposes in subsequent sections.

* In fact, empirical work indicates that firms do engage in this activity. See Kopits (1976), Kant (1990,
1995), and Klassen, Lang and Wolfson (1993).
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Section 3 sets out the basic framework of the model with transfer pricing regulations
and proceeds to analyze the endogenous investment choice. It describes the functions that
will allow for a comparison of a firm’s profits under two scenarios: 1) as a multinational
faced with unilateral transfer pricing regulations, and 2) as a national firm in the home
country that strictly exports to unrelated parties in the foreign country. The main
contribution of this paper is this direct comparison, which is elaborated on in Section 4 of
this paper. For the first time, the investment choice of the firm is endogenized in the
presence of transfer pricing regulations, and the real effects on input and output decisions
are considered in Section 5 using a GAMS simulation. Finally, conclusions are presented in

Section 6.

2 Model of Firm Decision Making without Transfer Pricing Regulations

Markusen (1998) developed something of a road map to the fundamental principles
underlying multinational firm behavior, which is, to some extent, incorporated into the
model that follows. It is assumed that operating across national boundaries is costly and that
multinationals are typically associated with relatively high levels of research and
development, human capital, intangible assets, and product differentiation, and low levels of
plant scale economies. In addition, Markusen’s research suggests that foreign direct
investment (FDI or investment) will generally take place among countries with similar
relative factor endowments and per capita income, and among those that are high-income,

developed countries.’

® To a large extent, intrafirm trade flowing out of the US is in intermediate manufactures, from a US
manufacturing parent to their foreign manufacturing affiliate. In contrast, most intrafirm trade flowing into the
US from foreign parents to their US affiliates is in the form of wholesale goods to be marketed and distributed
domestically. See BEA (1997 Survey).
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In the benchmark case (b), a multinational firm has operations in both the home
market and a single foreign market. It is assumed that both output and transfer pricing
decisions are centralized. Therefore, the multinational firm (m) maximizes global net-of-tax
profits and determines its optimal intrafirm transfer price. The general setup of the model is
as follows. There are two countries, home (1) and foreign (2). It is assumed that output is
produced according to constant- or decreasing-returns-to-scale technologies (i.e. no plant-
level economies of scale) and that the multinational has market power in the final goods
market. Let q,=D(p,) be the demand for final good in the foreign country, where p, is final
good price. In the home country, the parent company produces an intermediate good, X(p,).
The firm’s cost function in country 1, C,,(-), is a function of the labor wage rate w,, the
capital rental rate r,, and x(p,). The subsidiary operating in the foreign country purchases
intermediates from its parent for further processing or assembly at a transfer price, p,.. The
firm's cost function C_,(-) in country 2, exclusive of the cost of intermediate inputs, is a
function of the labor wage rate w,, the capital rental rate r,, g,, and A, which represents local
agglomeration effects.® Capital and labor are immobile. F,; is the fixed costs of operation in
country i=1,2. The fixed parameter s,, represents per unit transport costs, inclusive of
tariffs, for the multinational.

The foreign tax rate on corporate profits, t,, and the home tax rate, t;, are taken as

given where t1 (0,1), i=1,2. Assume the multinational firm defers repatriating its foreign

profits to the home country and its subsidiary is fully owned.” p,, represents the pre-tax

6 Agglomeration effect refers to like companies co-locating near demand or resources.

7 By precluding repatriation of foreign profits to the home country in the form of shareholder dividends, we
abstract from issues of tax credits on foreign taxes paid and double taxation issues. It is reasonable to make
this assumption at this stage, as firms are effectively able to keep investment income in the foreign location
through the use of equity financing and profits may also be contained for a period of time. Hines (1999) and
Connor (1999).
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profits of the parent company in the home country and p,,, pre-tax profits of the subsidiary

located in the foreign country.

Por = PuX(Py) = Cora (r, Wi, X(Py)) - S, X(Py) - Fry
Po2 = PmD(Py) = Cra(r2 Wy, D(Py), A) - P X(Py) - Fr

Letting P, be the sum of after-tax profits across locations (i.e. the global net profits of the

multinational), the firm problem is as follows:

I\I/J!apx P,=Q-t)py +@- )Py,

st.P EP £PD

The transfer price is constrained to be greater than the marginal cost of the intermediate
output, as in Horst’s model, and less than some measurable upper bound,” p. This is based
on evidence that transfer pricing behavior is also influenced by non-tax factors in setting its
transfer prices. While these factors are not explicitly integrated into this model, the firm
would not likely set transfer prices equal to zero or infinitely high. The maximization

problem can be rewritten as a Lagrangian.

Max Pm_ | 1(ﬂ - pmr)+| 2(9 - TJ)

R.pll
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The first order conditions are:

(i) 1]”—(Z=(1- t)x&p, )P - C&OY - 8] + @A~ t)[D&p,)(P, - C& () + D(P,) - px&P,)]1=0

(i ?41- t)X(Pa) - A 4)D(Py) - 1, - 1,=0
My

i) 37=- (B~ )£

NI

@ 3 =(p.- PIEO

where | ; and | , are the multipliers on the lower and upper price bounds, respectively. By
complimentary slackness conditions, either equation (iii) or (iv) is binding but not both.
Therefore, in the benchmark maximization, there is no interior solution for p,. If t,<t,, then
P = Pme If, ON the other hand, t,>t,, then p, =" p.

Without loss of generality, letting D(p)=x(p), equation (i), the condition on final

goods price, may be reorganized to look more familiar:

(1_ tz)[ meqpm)+ D(pm)- Crdlgz(%qum)] - (1_ tl)[qum)Cr?l(>)+ qum)sm]

MR- MC

+(t2 - tl)Dq(pm)pt =0

Income Shifting Effect

The corner solutions are such that if t,<t,, then the multinational will wish to set its transfer
price to the foreign country as high as possible to bring income into the low tax country, the
home country. The case of t,<t, will prove to be uninteresting from the regulatory

standpoint of the government tax authority in Country 1, given that the flow of income due
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to strategic transfer pricing will favor the home country’s tax revenues. So assume t;>t,
throughout the rest of the paper.

As noted by Raimondos-Moller and Scharf (1997), if tax rates were the only policy
instrument available to governments, “then the multinational enterprise would simply over-
or under-invoice the internal price of x so as to avoid tax.” With the implementation of the
US/OECD regulatory standard, price is statutorily restricted to equal the arm’s length price.
In practice, such a price is unlikely to exist due to the firm-specificity of multinational firm
products. Therefore, with respect to tangible transfers, both the OECD Guidelines and US
regulations allow transfer prices to be determined using a transactions-based method that
relies on gross margins, or other methods that use other various profit-level indicators, such
as operating profits. The margins — the appropriate one will depend on the type of functions
being performed by the tested party — of comparable firms are used to establish a range in
which the controlled company should fall.® To what extent the firm complies with the
‘letter’ of the regulations, in any case, depends on the extent of the enforcement of the policy
and the tradeoff between the benefits from income shifting and the costs of non-

compliance.

3 Model of Firm Decision Making with Transfer Pricing Regulations

This model attempts to capture the tradeoff between optimal transfer price and the
probability of penalties being levied by the home country tax authority in an endogenous
model of firm choice of production mode. In the basic model presented below, afirm
will choose between export and foreign investment. As an exporter, a national firm
produces the final product in the home country for export to the foreign market.

Alternatively, should the firm choose to invest in aforeign operation, the parent would
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transfer its intermediate good from the home country to the foreign subsidiary, which
supplies al demand in the local market. The subsidiary would pay atransfer price to the
parent for intermediates purchased and undertakes the second stage of the production
process, selling the final good in its own market. Transfer pricing regulations are

imposed by a single tax authority, the home country tax authority.

3.1 Multinational Firm with Requlated Intrafirm Transfer Prices

311 The General Model
Consider first the case of parent company and subsidiary. As in the benchmark case,
there are two countries, home (1) and foreign (2). The multinational firm's pre-tax revenues

less costs in the home country and foreign country are as before:

pml = ptx(pm)_ Cl(rl’Wl’X(pm))_ Smx(pm)_ le
Pmz = PnD(P) - Cy(ry, Wy, D(P)s A) - PX(Pr) - Fin

Government tax authorities in both countries levy a profit tax on the firms operating in their
tax jurisdiction such that t,>t,. Where this maximization problem differs from that in the
benchmark model is in the inclusion of a penalty parameter into an expected profit function
which allows for an interior transfer price solution. The home government chooses a level
of audit that determines the probability (a) of any one firm being audited and is dependent
on firm price-setting behavior. Using methods developed by Kant (1990) as a framework,

let the price, p,, represent the arm’s length transfer price.” This parameter is taken as given.

8 Atkinson (1997).

" US IRS8482 Transfer Pricing Regulations and the OECD Guidelines, which establish an international
standard for transfer pricing regulations, statutorily require firms to set transfer prices equal to the
comparable arm’ s length price in determining taxes owed.
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It is assumed that the probability of audit will depend on p, relative to p, The closer

the transfer price to the arm’s length price, the lower the probability of audit.?

a(p,,p,) and afl (0]
For p£p,: a®£0and a®y£0

Assuming t,<t,, the transfer price, in general, is set such that it is less than or equal to the
arm’s length price to take advantage of the lower tax rates by moving less income out of the

low tax country in the form of intracompany payments to the parent company.

If a firm is found non-compliant (i.e. p,* p, ), home government requires payment of
the discrepancy in taxes owed plus a penalty, where the penalty rate (b>0) is applied to the
underpayment in taxes and is a constant rate across transactions. The potential cost to the

firm is thus:

tl(pa - pt)x( pm) + b[tl(pa - pt)x( pm)] = (1+ b)tl(pa - pt)x( pm)

This penalty method is consistent with US regulations and those specified in the OECD
guidelines.’ Given the above assumptions and letting P ,,=(1-t,)p,,,+(1-t,)p,, the firm's

expected profit function may be written as follows:

E(P m) = (1_ a(%)P m +a(>)[P m " (1+ b)tl(pa - pt)x(pm)]

If the firm is not audited, then it pays tax on the amount of profit reported. If the

firm is audited and is in compliance, then it, again, pays tax on the amount initially reported.

8 In general, the probability of audit can be assumed to be absolutely decreasing in p; because for p>p., the
probability of audit is assumed to be zero. Note that it will be shown below that even when t;>t,, the case
of p>p, may arise.

° In 1995, the US §6662 regulations were issued, which impose a penalty of 20 to 40 percent of the tax
underpayment if found not in compliance with 8482. A similar penalty is recommended in the OECD
Guidelines. OECD Transfer Pricing Guidelines (Update 1996).
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If the firm is audited and is not in compliance (i.e. p,-p* 0), then it must pay the tax and
penalty on the discrepancy in revenues. The multinational maximizes expected

global profits by choosing the optimal transfer price, p,, and final price, p,,, taking the arm's
length price, p,, and transfer pricing regulations (a,b) as given. Again letting q,,=D(p,,)=x

without loss of generality, the firm problem is as follows:

Max (1_ tl)[ ptD(pm)_ le(rl’Wl’D(pm))_ SmD(pm)_ le]

+(1_ tz)[me(pm)_ CmZ(rZ’WZ’D(pm)1A)_ ptD(pm)_ I:mZ]
-a(p,, p)@+Db)t[p, - P ID(P)

where the first term is net of tax profits in the home country; the second term, net of tax

profits in the foreign country; and the third term represents expected penalty payments.

% =(t- ,)[P D¥P,) - C(BDER,)- 5,D¢p,)]
+(1- t,)[D(py) *+ PnD&P,) - C&(3DEP,) - p.D&P,)]

-a(¥@+b)[p, - pIDEp,) =0 ()

TEPw . t)D(p,) - (- t,)D(p,) +a(3t,(1+b)D(p,) - a&Y(L+b)t,(p, - P,)D(P,) =0

t
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The first order conditions are:

(i) (- t,)[D(p,) + P,D&P,)- CEL (3D &P, )] - (1- t,)D&p,)[CE () +5,]

MR- MC
+(t, - t)[p,DEp,)]- a3, (L+b)[p, - p,]Dp,)=0
Income Shifting Effect Penalty Tradeoff Effect

t,-t) _a@
a@yt,(1+b) a®y

(i) P =p,-

Rewriting equation (1) above, the optimal choice of q,, must satisfy optimality condition (i).
Marginal revenue and marginal cost appear, as usual, in the first expression. The second
expression represents the reduction in the tax distortion that comes about from shifting
income through intracompany transfer prices to the low tax jurisdiction — in this case,
country 2. The third expression may be interpreted as the tradeoff to shifting income in the
form of a penalty and payment on the tax discrepancy if audited by the government. In
essence, the second and third terms will move in opposite directions and will shift the
marginal cost curve down and up, respectively. The second condition (ii) yields the optimal

intrafirm transfer price.

Proposition 1: The multinational firm's transfer price is less than the arm’s length price if and only if

(tl - tz)

1

>a(j(1+b)

Furthermore, p.=p, when the above equation holds with equality. The proof follows from

the optimality condition for p, above.

1 é(tl- t2) _ a(%g

PEpat e oy
t a®y el (1+b) a
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where the first derivative of a is less than or equal to zero. This result underscores the
significance of the interplay of tax tools. When the divergence in tax rates is large, the firm
is more likely to under-invoice its intermediate goods price because the benefits from
shifting income to the subsidiary in the low-tax country is also large. Similarly, when the
probability of audit or penalty rate is relatively low, the firm will under-invoice its
intermediates since the costs of doing so are relatively low. Note that in the event that it is
optimal for the firm to set it’s transfer price above the arm’s length price (perverse policy
effects) and the probability of audit is greater than zero, then the firm actually receives a
subsidy from the government. It is implicitly assumed that the transfer price is restricted to
be less than the arm’s length price, such that the condition in Proposition 1 holds based on

the fact that the tax authority would not provide subsidies to intrafirm trade.

Proposition 2: If t;>t,, then the multinational firm's transfer price is increasing in (i) the penalty rate, b,
and (ii) in the stringency of the audit policy (i.e. probability of audit).

ﬂpt — (t2 - tl) (“) M - . i > O

Y 9 Taonarb)? fa  a®)

Both results are quite intuitive. When the tax rate is lower in the foreign country, the
multinational has an incentive to set its transfer price as low as possible to move income
from the high tax jurisdiction to the low tax jurisdiction. As the transfer is assumed to be
from parent to foreign subsidiary, a low purchase price results in fewer monetary units
leaving the low-tax, foreign country. However, for higher levels of penalty rates, b, the firm
faces more dire consequences if its underpricing practices are detected. Therefore, a higher

penalty rate is associated with a higher transfer price. Similarly, a stricter standard for audit
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will induce the firm to set its transfer price closer to the arm's length standard, thus

foregoing the potential tax savings from shifting income to the low tax jurisdiction.

Proposition 3: If t;>t,, then the multinational firm's transfer price is (i) decreasing in the home country
tax rate, t;, and (ii) increasing in the foreign country tax rate, t,.

0 TP _ 1 + (tzz_tl) <0 (ii) o ___ 1 >0
t, a@t,d+b) a®yt (1+b) iit, a@jt,(1+b)

Again, these results are consistent with expectations. For higher home country tax
rates, the potential savings from shifting income to the low-tax foreign market are greater.
Holding all else constant, for higher home tax rates, the firm will set its transfer price lower.
Likewise, when the foreign tax rate is high, the tendency will be for the multinational to set
its transfer prices higher, ceteris peribus. Note again that the case of t;<t, is uninteresting
given that in this model only one tax authority, the home government, has a transfer pricing

tax policy. And with lower tax rates in the home country, money will flow in not out.

3.1.2  Constant Marginal Costs and Linear Demand Model
By setting the value function of profits for the multinational equal to the value
function of profits for the exporter, an analysis of how government transfer pricing policies
affect the firm's choice of production mode, and consequently the tax base, is possible. To
do this, functional forms are specified. Assume the firm is a monopolist with linear final and

intermediate good demand and constant marginal costs.
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D(p)=1-p
C.(3 =cx
C,(3=c,q

e pu
a(¥=géd-
e Pa G
Expected global net-of-tax profits for the multinational firm is as follows:

E(P m) = (1' tl)[ Pidm - Cralm = Sl - le]
+ (1- tz)[pmqm - szqm - ptqm - FmZ]

é
- gél- Gl (L+b)(p, - p)a,
e an

As before, the production function is such that q,=D(p,,)=x. By maximizing the above
expression of expected profits, taking the derivatives with respect to final goods output, q,,

and the transfer price, p,, the following first order conditions may be obtained:

_ (1' sz) ( - 1) (2 1) (tz B tl)z
o T oty Y P ) T Py o) 1)
- (t, - t)p,
Pe= P oy, e b)

Proposition 4: If t;>t,, demand is linear and marginal costs are constant, then the multinational firm's
final good output, and thus intermediate output, is decreasing in (i) the penalty rate, b, and (ii) the
enforcement mechanism, g

0 ﬂQ:n - (tz - tl)z
ﬂb 8g1(1' tz)(1+ b)z
(ii) ﬂQ:n - _ (tz - tl)z

ﬂg 892t1(1+b)(1- tz)
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These results follow directly from taking the derivative of the optimal expression for output
and signing the equation. This suggests that higher values of gand b are associated with
lower levels of intermediate output and final good output and higher final good price. The
regulations can be ‘effective’ in the sense that certain values of gand b, depending on the tax
rates in the two countries, will cause the multinational to raise its transfer price. The effects
on government tax revenues is ambiguous assuming there are costs associated with
enforcing the regulations and the potential for a shift in investment regimes. The regime
shift is explored throughout the rest of this paper. The real effects of the transfer pricing
regulations on national welfare are considered in complimentary research.

Lemma: Provided costs are linear in quantity (i.e. marginal costs are constant) and demand is linear, then
the value function for profits may be stated as follows:

V(P)=(@-t)b(q")?
given P =(1-t)[(a- bg)g- cq]

For p=(1-q), such that a=1 and b=1, plugging in the optimal q" yields:

— _ é(l_ sz) _ (1- tl)
V(EP,)=( tz)g 5 2(1- t,)

(t,-t) | (t-t)? o
"2(1-t,) 8, (L+b)d-t,)]

(c,+s)+p

- @-t)F, - A- t,)F,

Thus, the value of after-tax profits for the multinational firm is negatively impacted by values

of g b>0.
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3.2 The Exporting Firm

In case of the national firm, all operations are located in the home country (1). The
firm manufacturers the final good in the home country and exports output, g.=D(p,), to a
third party at price p,. All output is sold in the foreign market by the importer. As was the
case with the multinational firm, the good is produced according to constant or decreasing-
returns-to-scale technologies. The national firm has market power in exports and the
importer, market power in the foreign market. The good cost function, C.(-), is a function
of wage rate, w,, capital rental rate, r,, and q,. Capital and labor are, again, immobile. F, is the
fixed costs of operations for the national firm; s, are per unit transport costs, inclusive of

tariffs; and corporate profits are subject to tax rate t,.

National firm net-of-tax profits are then given by:
P.=(-t,)(P.D(P.) - Co(W,.T.,D(p,) - S.D(P,) - F.)

Using the functional forms specified in the multinational firm problem:
Max (1- t)[(1- d.)d. - C.e - S:0. - Fel

P,

e

= (1_ tl)[l_ 2qe - Ce- Se] =0

The first order condition is then:

:_(-g-9)
*=

The national firm value function for profits is easily derived.
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In order to conduct a meaningful analysis of regime shifting, the following

assumptions, consistent with the theory on multinational firms, are made regarding costs:

o multinational firm’s aggregated marginal costs are lower than the national

firm’s such that c,,,,+c,,<C..

a national firm’s fixed costs are lower than the multinational firm’s

aggregated fixed costs such that F.<F,+F,.,.

o transport costs and tariffs are lower for the multinational, or s,<s..

Regime shifts may be identified by setting up the following equality and solving for

conditions under which the firm will not be indifferent between FDI and export :

P@,b)="pP,

Critical values of the penalty rate and the enforcement mechanism will instigate a shift in the

investment regime. The above equation may be written as follows:

o) (-t
e )

(le +Sm) + pa

(tz - tl) +

(tz - t1)2

2(1- t,)

e g, (L+ b)(L 1,)?
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()P (- )P = t)a T
&

Ce-
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Using the prescribed linear demand and constant marginal cost functions, the benchmark,

no-regulations, value of multinational profits can be rewritten as follows:

V(P,)=(1-1,)

é(l_ Crmo - le) _

(1' tl) 02

€
€

2

2(1- t,)
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g
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Assume tax rates and the value of profits through export are constant. When compared
with the value of expected profits under no regulations, the firm facing transfer pricing
regulations will be indifferent between FDI and export only for higher levels of marginal
costs of production and transport costs in the case of the exporter. Said another way, ceteris
peribus, the shift to the export regime will occur over lower values of marginal costs and
transport costs in the presence of transfer pricing regulations, compared with the case of no
regulations. This follows from the fact that the value of profits under regulations will be less
than the value of expected profits without. This result confirms the hypothesis that
regulations, on the margin, affect investment decisions of firms. Specifically, at a given point
in time, fewer firms are likely to invest in foreign production relative to the case of no
regulation.

The implications for tax revenues in country 1, not factoring in the costs of policy
enforcement, are not immediately obvious. Revenues under the multinational firm regime
take into account only taxes collected on profits accumulated in country 1 and any penalties

assessed.

P

TR, =t[0n(P; - € - S») - Frl +9&- p—“ 1+b)t,(p, - Py

oo

(¢

Under the export regime, tax revenues are derived by simply multiplying the value of firm

profits under export by the tax rate.

A .2
TR, :tl%é-CeT-Seg - F,
e %]

[ Y ey anig

The simulation results of the next section provide a more complete analysis of the effects of

policy on tax revenues for the home country.
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5 GAMS Simulation Results Under Varying Probabilities of Audit and Penalty
Rates

Using simulation methods to generate the Regulations model, tax policy, the regime
shift and their effects on tax revenue are examined in depth. In Figures 1-7, the penalty rate,
b, is indexed over one axis of the base of the diagrams and the enforcement mechanism, g
on the other. Recalling that D(P)=1-p, the vertical axis is in US dollars. Assuming a fifteen
percent tax differential between countries, various combinations of gand b will induce a
shift in regime from one of investment in foreign production to one of export. This shift
occurs over higher values of gand b and is depicted in Figure 1, with greater sensitivity to
the likelihood of audit by the tax authority. Figure 2 demonstrates the change in (expected)
profits for different tax policies, where under the export regime, profits are constant no
matter the policy. Profits are decreasing in both penalty rates and degree of enforcement.

Figures 3 and 4 show that final good price is higher under more restrictive transfer
pricing policies, and output lower. The effect is most noticeable at the point of the regime
shift; the magnitude will depend on the differences in variable costs under each regime.
Figure 5 is illustrative of the fact that tax revenues are not strictly increasing over the range
of policy instruments. Tax revenues increase up to the point where the regime shift occurs —
and with the firm exporting, tax revenues drop considerably and are constant over the range.
With a shift in production regimes, tax policies designed to minimize income shifting
through transfer prices may reduce the amount of foreign direct investments (FDI) as well as
local tax revenues. The diagrams in Figures 6 and 7 show transfer prices and penalty

assessments moving in the expected directions.
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6 Conclusions

There is sufficient empirical evidence to suggest that firms adjust transfer prices in
intracompany transactions with the goal of reducing their total tax liability. It appears that
an increasing number of tax authorities are responding to this and the potential loss of tax
base to other regulating countries in choosing to adopt transfer pricing regulations similar to
those implemented in the U.S. The consequences of this for tax revenues and the allocation
of international economic activity have not been fully examined in economic theory.

A penalty payment consistent with OECD guidelines is modeled here in an expected
profit function that allows for an interior transfer pricing solution. We find that changes in

the optimal transfer price, given changes in the probability of audit, a, and the penalty rate,

b, have the expected sign given enforceable regulations. Increases in the probability of audit
or the penalty rate move the transfer price closer to the statutory arm’s length price,
reconfirming Kant's findings. However, under certain conditions the regulations are also
associated with lower multinational firm expected profits, lower final good and intermediate
good output, and higher final good price. Because the firm is less likely to make foreign
direct investments when compared to the case of no regulations, there are potentially
negative consequences for tax revenues in the regulated market, as well as for other markets.
The novel aspect of this model is that a firm’s foreign direct investment decision is
not taken as given, but determined endogenously. Intuitively, it is expected that when the
home country tax rate is higher than the host country’s rate, the firm is less likely to choose
the multinational structure in the presence of transfer pricing regulations then in an
unregulated environment. This might result due to the tradeoff between gains from income

shifting and the probability of audit and penalties from engaging in this activity. If
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regulations effectively offset income shifting gains derived from a multinational’s foreign
location, on the margin the firm may choose to export rather than invest in the host country.

In fact, the findings indicate that transfer pricing regulations offset potential gains
from income shifting and reduce multinational global profits. These policy instruments may
also decrease final good output and increase price, potentially negatively affecting its own
revenue base and consumer welfare. However, this paper does not consider the
multinational decision in the context of a two-stage game in which the government
maximizes national welfare. Such an analysis is necessary to draw any conclusions with
respect to welfare.

This theoretical examination confirms that foreign direct investment decisions and
intrafirm trade are related and that the particular type of regulation of transfer prices being
adopted globally, one that relies on audit policy and penalty rates, affect investment decisions
of firms. Thus, tax authorities should take into account that fewer firms are likely to invest
in foreign production relative to the case of no regulation. Contrary to the conventional
wisdom that transfer pricing regulations increase government tax revenues, tax policies
designed to minimize income shifting through transfer prices can actually reduce local tax

revenues.
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