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1. Introduction

The use of tax planning by multinational enteggi$MNES) to minimize tax payments
continues to be a major concern for policy makee® (for example, the OECD's recent (2013)
action plan to limit profit shifting). One of theimary ways in which MNEs do so is by using
internal transactions to shift profits to low-taxigdictions. An oft-recommended way of
eliminating this transfer pricing is the creatidraaccommon consolidated corporate tax base
(CCCTB) (see, for example, Eichner and Runkel, 2008is would move the system for taxing
MNE profits from the current approach of separatmanting (SA) to formula apportionment
(FA) where, rather than via transfer pricing, tinenfs worldwide profits are allocated to
jurisdictions by a formula that depends on factush as sales, payroll, and investment. The
claim is that doing so eliminates the use of tranpficing to manipulate tax bases. The purpose
of this paper is to demonstrate that, contraryutthexpectations, a switch from SA to FA can
actually increase the use of transfer pricing attlice tax revenues for the high tax country (as
well as overall). This comes about from recognitibait tax minimization is but one reason why
firms use internal prices. Here, athvalorum tariff imposed on an internally traded intermediat
good provides the MNE with a second reason to teamsice. Depending on the relative taxes
of countries, the tax-minimization and tariff-minzation uses of transfer pricing run counter to
one another. As such, a change from SA to FA tirairetes tax-driven transfer pricing can
exacerbate the practice. When combined with th&kw@rning that FA can result in additional
distortions as firms manipulate the factors usetthénformula, it is by no means clear that
changing from SA to FA will have the anticipategerue-generating effects.

This paper's second contribution is to model Fhmcontext of a vertical MNE that

faces both taxes and tariffs. My focus on verti€al is in contrast to the existing literature in

! Empirical evidence of such distortions are progig Hines (2010), Riedel (2010), and Mintz and 8r(2004).
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two ways. First, the bulk of the current researcnks with a horizontal model of FDI where the
firm produces in different countries in order tdl sethose locations (Markusen, 1984). This is
different from the vertical model (Helpman, 1984 )hich the MNE carries out different
activities in different countries, producing aneimbediate in an upstream country which is then
converted to a final good in the downstream couaty then selling this final good in both.
Recent empirical work indicates that although madoeess driven FDI is a large part of overall
FDI activity, vertical FDI is non-negligib@This distinction between FDI motivations is more
than just academic to the current issue, howevase she proposed formulas often include sales
shares as a determinant of what proportion of fgofust be declared in each location. With
horizontal FDI, sales and employment shares maonaranother as the local employment is used
to create local sales. With vertical FDI, this @ true as employment in both locations is used to
produce for sales in both locations. Furthermargt, @s the intermediate good is subject to tariffs
in the downstream location (something considere8dhjelderup and Weichenrieder (1999) for
SA), final good exports to the upstream locationthemselves liable to upstream tariffs. This
again is important for the formula as upstreaniftaaiffect the benefits to upstream sales and
therefore the sales share used in apportionmens, With vertical FDI, the impact on transfer
pricing and the tradeoffs under SA and FA for diffg levels of integration is richer than that
under horizontal FDI. As such, and additional citittion is to consider the extent of transfer
pricing under different levels of economic integvat

Models in this horizontal FDI vein include Runlegld Schjelderup (2011), Nielsen,
Raimondos-Mgller, Schjelderup (2010), Riedel (20F¥¢del and Runkel (2006), and Eichner
and Runkel (2008, 2011). Some of these incorpdratie in headquarter services, that is, an

input required for production in the subsidiaryttheats as the conduit for transfer pricing.

2 See Davies (2008), Blonigen, et al. (2007), orcBréer, Norbéck, and Urban (2005) for evidenceesfigal FDI.
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However, this input is modelled as a joint inpupas Markusen (1984), the use of which does
not impact output in the rest of the multinationdtis approach has two key differences from the
current paper. First, as output is sold locallg inorizontal setting, trade barriers on the finicshe
product have no bearing on production or sales &lmminates one avenue in which reduced
trade barriers affect firm choices and thus thecallion of profits under FA. Second, it lacks the
vertical aspect of FDI in which production in or@rgoon of the firm depends on that elsewhere.
This eliminates another avenue for trade barr@edfect the relative activity levels across
countries (and thus the incentive to shift profits)

A second thread of the literature compares SA aa8wlding from the model of Kant
(1990) wherein the parent of multinational provid@sinput to its subsidiary who then
undertakes all final goods sales. Examples ofitiziside Eggert and Schjelderup (2005) and
Nielsen, Raimondos-Mgller, and Schjelderup (2008gse more vertical FDI models, however,
do not include tariffs and therefore only have rtivations for transfer pricingAdditionally,
Eggert and Schjelderup (2005) do not include saléise apportionment formula. Nielsen,
Raimondos-Mgller, and Schjelderup (2003) includessahowever, their comparison of FA and
SA is limited to the extent of transfer pricing ashoes not include tax revenues.

In the end, two major themes come out of my amalysrst, the extent of transfer pricing
depends on costs, of which tariffs form a part. WMag in which these are related, however,
depends on relative tax rates and tariffs. In paldr, since internal prices can be used to
manipulate tariff as well as tax payments, undenesgonstellations of parameters, a switch to

FA can actually increase price manipulation. Secarslvitch to FA can lower tax revenues for

3 Kant (1990), Schjelderup and Sgrgard (1997), Saaijep and Weichenrieder (1999), and Bernard, Jeaseh
Schott (2006) do include tariffs on the intermegligbod but not sales of the final good. Howevenenaf these
consider FA. Haufler, Klemm, and Schjelderup (2088)sider a political economy model with SA witkreatical
multinational and consider how changes in integratt modelled as the cost of doing business oversedfects
voting behaviour.



the high-tax country, the low-tax country, and/gerall. This occurs for two reasons. First, there
is the potential for increased transfer pricingemBA which results in lower tariff revenues.
Second, under SA the arm's length pricing guidslihat drive the governments' preferred
transfer price affects profits shifting. When théseome irrelevant under FA, it can result in a
smaller tax base being allocated to the high tamtg. Together, these mean that although
revenues in the high-tax country and both natieng whole can increase, depending on the
combination of taxes, tariffs, and preferred ingnprices, this need not be true. As such, this
provides and additional word of caution when coasidy implementing a CCCTB.

The paper proceeds as follows. Section 2 dissu$sefirm choices under the current
practice of SA. In particular, it analyzes how #heboices depend on both tariffs and taxes.
Section 3 repeats this for FA. Section 4 then coegpthe two, with a particular eye on the

extent of fiscal externalities and how these depmanttade barriers. Section 5 concludes.

2. Separate Accounting

In this section, | present a stylized version e&gical MNE? In doing so, | make several
simplifying assumptions for tractability in order¢compare the SA and FA cases. The firm
produces an intermediate good in the upstream ppurtie constant marginal cost of producing
the intermediate igl . This is then shipped to the downstream locaticariring a per unit

transport cosy, and arad valorem tariff z,. The intermediate is then used to produce a final

good, where to produce a one unit of the final gthedfirm requires one unit of the intermediate

good and must incur an additional per-unit costhis total final good output is then split

* | take the location of the activities as givene$t could be determined endogenously by allowingdst
differentials across locations. As this would nsitase the introduction of multiple factors of puation, increasing
the generality of the model but adding little te thtuition of the new results, | take the locatasractivities as
given.



between sales in the upstream ) and downstream locationd (). There is no additional cost

for sales in the downstream location, however ssialéhe upstream location incur another

shipping costy, and facead valorem upstream tariffs, . These final good outputs are sold
according to local inverse demand schedi¢d,) and R, ( f,) for the upstream and

downstream respectively. These are decreasing@rtdmconvex so that marginal revenue is
strictly decreasing in output. Markets are segnwmeohibiting resale between countries.

In addition to choosing its production levels, finex chooses an internal, transfer price
for the intermediate good denoted ¢y Following the literature, | assume that governteen
desire a reported transfer costeed whereo >1 so that non-negative profits are reported
upstream. This can be thought of as representagtdndard of arms-length pricing in which a
“normal” rate of return would be earned on productif the intermediate, thug would be the

preferred markup over costs. The firm can deviamfthis "preferred” transfer price, however,
there is a cost to doing so.&é(q—ozd)2 where¢ > 0.° In line with the literature, this cost is
non- tax deductible and there is no dispute betweemgovernments over .
Finally, the profit tax rate in the upstream looatis t, whereas that in downstreamtjs
After-tax profits are then:
7=(1-t)((1=7) R (£,) f,+ P (fo) fa—c(fy + ) =7t —(7s +a(1+7,))(fa + £,))

+(1_tu)(q(fd+fu)_d(fd+fu))—%¢(q_ad)2 1)

The first order conditions for the output decisi@ns:

® This formulation of the costs of transfer pricimirrors that used by Eichner and Runkel (2011)Riedlel and
Runkel (2007) among others. It is often interpretsedhe cost of concealment or the other efforéslee to justify a
cost other than the governments' preferred tramsiee.
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d ’ 1_tu
d—;::R,JrPd fd:c+gl_td;(d—q)+7/d+(1+rd)q (2)
and
d ’ 1_tu
d—]fj:(l—ru)(Pu +P, fu):c+gl_td;(d—q)+7/d +7,+(1+74)Q. 3

These equate marginal revenue with marginal coslstirree unusual aspects. First, upstream
marginal revenue accounts for the upstream taniffhe final good. Second, upstream costs
include upstream transport costs. Third, profietakave an effect whenever they differ from one
another. This is because the intermediate paheptoduction function is located in and taxed
by the upstream country whereas the revenues fnatrproduction (after transformation into the
final good) are taxed in the downstream countrgsuining that non-negative profits are

reported upstream (i.€>d in equilibrium), an increase i) increases the right-hand sides of
(2) and (3) while an increase i lowers them. Definind)=(1-t,)—(1-t,)(1+7,), firm’s

transfer price is determined by:

Z—Z:q:ad+¢1§2(fd+fu). (4)
The transfer price balances the reduction in taxraants — which includes both profit taxes and
the downstream tariff, represented Qy— against changes in the cost of misreporting. thére
or not the firm chooses to overstate its transfeepdepends on the sign ©X. In this, the
downstream tariff pusheQ towards negative values, i.e. a transfer pricevoehe preferred
price. With respect to profit taxes, the firm prsfeo shift profits to the low tax location. Thus,

the tax motive is to sef < d if t, >t, andq>ad when the reverse holds.{f>t,, the tax

and tariff motives work in the same direction, magrthatQ <0 and the firm sets a transfer
price below zero. When the downstream tax is higtiertariff and tax motives work in opposite

directions. If the tax motive dominates, th@n- 0 and the firm overstates the transfer price; if
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the tariff motive dominates, the firm sejs<c «d . The tax motive for transfer pricing lies at the

heart of the argument for a CCCTB because, by ngdoallowing the firm to shift profits to
low tax countries, it is assumed that transferipgiavill end. Nevertheless, inspection of (4)
shows that even with tax harmonization, the tamifftive will result in transfer pricing. Note that
this also implies that even with equal taxes, ti@ngricing affects output.

It is important to recognize that the sign@findicates thelirection of transfer pricing

not its magnitude which is equal tp-ad = ¢’1Q( fy+ fu). I will refer to a fall in the absolute

value of this difference as a reduction in the ama transfer pricing whereas a reductiomin

implies a reduction in the internal price (whichane an increase in transfer pricingyi€ oed ).
The extent of transfer pricing depends the cosboftealmentd ), the tax and tariff benefits of
doing so 2), and output §, + f,). This last term comes about because the coshdfer

pricing is independent of output while the benssfihot. All else equal, a firm that sells more will
have a greater incentive to reduce its costs (winiclude tariff costs) and therefore engage in
more aggressive transfer pricing. As such, a changdax rate or the downstream tariff has
both a direct effect on the transfer price ¢laand an indirect effect on it from a change inltota
output. Note that since output changes in resptmaechange in the upstream tariff, this
indicates that transfer pricing can as well.

To determine the total effect of taxes or taritf3s necessary to compute the comparative
statics. Define:
A:—¢(1—td)2(Pd”fd n 23,')(1—ru)(|q," f 4 zq,')—(l—td)gz((e,”fd n zad’)+( Lru)(Pu" f 4 ;P))
which is negative by the second order conditions.

Fully differentiating (2) through (4), the impadttbe downstream tariff on the transfer price is:



(R"fa+2R ) (1-5) (R 1.+ 22)(3-1,)(f,+ 1,)

dq 1 2
—=A7(1-ty)
d —Qq(Pd”fd+ 2Pd’+(HU)(F3,”fu+ 23))

ar, ®)

In this, there are two conflicting effects. Firdtere is an increase in the incentive to logy&y

reduce tariff payments. However, the rise in costisices output, lowering the benefit from

concealment. 12 > 0, implying that the firm wants to overstate thenfer price, thend—q <0.

Ty
Evidence of such an effect is found in data on Uimational exports by Bernard, Jensen, and
Schott (2006). On the other hand, wh@r: 0, the effect is ambiguous.

Turning to the upstream tariff, we see that:

(;j—q:A1(1—td)(Pd”fd+2Pd')(1—td)(Pu'fu+l3u)Q (6)
T

u

which has the opposite sign 8s. Here, the transfer price does not directly depmmthe
upstream tariff. Nevertheless, a rise in the upstréariff reduces upstream sales, lowering total

output and reducing transfer pricing (i.eQif> 0, meaning that > «d, thenq falls asz, rises).

Since the existing literature does not consideticarFDI, this effect has so far been

overlooked. This is similar to the effects of th@nsport costs on the transfer price:

ﬂ:—(l—td)zm(a—ru)(a” o+ 2Pu')+(F{,”fd n 2Pd')) and- 29 = _(1-1,)? QA(B," |+ 23,')

dyq dy,
both of which also have the opposite sigrtdf As with the upstream tariff, increases in these
trade barriers reduce output and indirectly reduaesfer pricing.

One implication of the tariff results is that threation of a free trade area that reduces

both tariffs, and therefore increases output, Imasmbiguous effect on transfer pricing. When

® This ambiguity arises again in the FA case whasajiscussed below, depending on parameters tisfdrarice
can be rising or falling in the downstream tariff.
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the firm overstates costs, both tariff reductionsairage additional transfer pricing. When the
firm understates costs, the declinerjnexacerbates this overstatement. However, thénfai]
reduces the need to understate costs to avoitstdnfgeneral, it is ambiguous which effect

dominates.

Turning to taxes and beginning with the upstreaoméery:

g_tq:(l_td)Al (R"fa+2R ) (1-t.) (- 2) (R fu+ ) (T + 1) o

u —Q(Fg,”fd + 23(,'1+(Hu)(|q,”fu+ Pu'))(q—d)

Since q>d, this again depends on the sign(f i.e. the direction of misrepresentation. For
Q0 >0, i.e. where the firm is setting>ad, (7) is negative and an increase in the upstream t
reduces the transfer price. This occurs for tweaea. First, it reduces the firm’s desire to shift
profits upstream because of the decline in thahtgis tax advantage. Second, the risé, in
increases after-tax costs and reduces output. Whe@, an increase i, again pushes the
transfer price down to minimize taxes. At the saime, the tax-induced output reduction leads
to less misrepresentation (an increasg imthis range). This results in an ambiguous efbéc
t, on transfer pricing.

Regarding the downstream tax, we see that:

da _
d,

A(1-t,) %(q_d)g(%ﬁf“+ZR’,+(1_T“)(R‘”“+ZPU')) ®

- (g + 1) (R o+ 2R (21,) (3-2,) (R, + &)

As before, there will be two effects, one arisingni the desire to move profits (the second term)

and the other from changes in output (the firgnjefn contrast to the upstream tax, and increase

9



in t, lowers costs and increases output, thus leadimgote transfer pricing. Whe@ >0, these
work in the same direction, increasing batrand the amount of transfer pricing. Wh@n 0

and the firm is understating costs, these workpiosite directions, resulting in an ambiguous

effect.

3. Formula Apportionment

Under FA, the firm does not declare separate prsfibject to local taxation, instead,
worldwide profits are allocated to each jurisdiat|eccording to a formula. Common elements of
proposed formulas include payroll, capital investimand sales. Since there is no capital/labor

trade-off in this model, | consider a formula basedsales and factor expenditures. Thus, when

x is the weight in the formula applied to sales sbhathis results in an effective tax rat®, of:

t® =t, KR‘—fd-i-(l—K)L +t, KP”—f”Jr(l—K)i (9)
P, f,+Pf, c+d P, f,+Pf, c+d

i.e. a weighted average of the two countries’ takkxe that these weights depend not just on the
formula’s weightx , but on relative sales (which unsurprisingly depen tariffs) and the share

production costs in each country. This then resalen after-tax profit of:

7=(1-t°)((1-7,) R (f,) f, + P(fy) Ty —(c+y + 7,0+ d)(fy + f,) = 7,T,) —.56(d-d)’(10)
It will be useful to defind1=Pf, +(1-7,)R,f,—(c+7,+d+7,q)(f, + f,)—»,f, which is the
world-wide tax base. From this, the first orderaitions for outputs are:

dr p (tu_td) P f Pd,fd"'l:zi
ST p 4R, = 1 uu
dr, o e e R R B SR ) (R R AL

(11)

and
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dr _, (t,—ty) P, P'f,+P
—P'f,+P = —y,+1I e
df, " o+ R = (Crryrdena)=r,+ (1—te)K(R,fd+Pufu)(R,fd+Pufu)

Again, these equate marginal revenues and margiséé. A new consideration, however, is that

(12)

since sales in one location increase the tax Hasmted to that location, it creates a new

marginal cost of selling in a particular market. &uh, >t , this reduces tilts sales towards the
downstream country. Whetp <t,, it gives the firm an added incentive to sell upam. Turning

to the transfer price:

d =) e
d_;z-:q:ad—¢ (l—t )Td(fd-i-fu). (13)

Unlike the SA case, the firm will always understgte internal price for a positive downstream
tariff. This is because under FA, there is no taive to transfer pricing. This is commonly
taken to mean that transfer pricing is mitigated=By However, as is shown in the next section,
this need not be the case, particularly when tisgel¢o shift profits works counter to the desire
to avoid tariffs under SA. Nevertheless, this iadiés that transfer pricing will persist as long as
tariffs are positive.

As before, how firm choices move in tax and taspghce is generally ambiguous.
Although there is no longer any ambiguity aboutdirection of misrepresentation, it again
depends on both the downstream tariff and totghw@ufurther, the complications introduced by
changes in the effective tax rate make it imposdgiblfind analytic comparative statics.
Nevertheless, utilizing the intuition from the SAse gives some guidance @priori expected
effects. First, an increase in the upstream tlnifers output and reduces the desire to transfer
price. Second, an increase in the downstream taagfan ambiguous effect on the transfer price
because it both increases the tariff motive fotirggt lowq and reduces output, pushigg

towardsad . Third, an increase in the effective tax (holdihg tax difference constant) reduces

11



output. Via both this mechanism and its directaffan increase in the effective tax would

reduce transfer pricing. In order to examine tHasther, | turn to simulations. To do so, |

assume that both are linear whétg f,) = A—Bfy and P, (f,)= A, - B, f,. Table 1 lists the

baseline parameter values for these simulationsvihe seen, the impact is often dependent
on parameter values. Thus, my goal in these simuakis to illustrate the counter-intuitive
possibilities arising from a move from SA to FAtho make predictions on the potential effects
from a particular situation.

Figure 1 illustrates the transfer price as a funmctif taxes. It does so by considering a
range oft, and three values df, .2, .3, and .4. As can be seen, an increas¢herdax rate
increases the transfer price, bringing it closehtpreferred price (which in these simulations is
20). This is because increases in either tax iserédae effective tax (although, due to the ability
to manipulate the weights, the firm can partiallyigate this by shifting sales). This reduces the
benefit to misrepresentation but not its cost, lteguin a transfer price closer ted .

Figure 2 considers the impact of the downstreaiff.tkrom this, three things are seen.

First, whenz, =0 and there is no tariff motive for transfer pricirige transfer price equals the
preferred price. Second consistent with Figuref zf > 0, higher upstream taxes result in less
transfer pricing. Third, as, rises,q falls in order to minimize tariff payments. Thatter result,
however, is sensitive to parameter values. Incngatdie upstream cost from 10 to 30 results in
Figure 37 Now the transfer price can be increasing jrfor higher downstream tariffs. This is

because output levels are increasingly sensitivartths, meaning that output effect dominates

the tariff motive for transfer pricing. This illusttes the ambiguous effects discussed above.

" Note that as the upstream cost is higher, sasttitei governments’ desired transfer price (now kegu@0).

12



Figure 4 illustrates the impact of the upstrearifft& Unlike 7,, 7, affects transfer

pricing only via the volume of production. As suels, this tariff rises, output and transfer pricing
fall.® Combining this with the downstream tariff restiftdicates that a mutual reduction in
tariffs will have an ambiguous effect on transfacipg even under FA (and even when ignoring

potential non-monotonicities in the downstreanttareffect).

4. A Comparison of SA and Formula Apportionment

The above illustrates how firm choices move inthgous government policies under a
given system. This, however, is not the true heftte calls for a CCCTB. Instead, proponents
hail the reductions in transfer pricing (and ateemdncreases in tax revenues) for given tax
parameters, in particular for the high-tax coun8ych a move is criticized by those who suggest
that FA can result in additional distortions andeoial increases in tax competition. In this
section, | compare the two systems.
4.1 Transfer Pricing Under Separate Accounting versus Formula Apportionment

To begin with, Figure 5 compares the transfer pioceSA and FA as it varies with the
downstream tariff. The top panel is where the @astr tax is higher than the downstream tax
and the bottom is where the upstream country isotheax nation. | omit the case of equal taxes
because in that situation, there is no tax motiwearinsfer pricing under SA, resulting in equal

transfer prices (and outputs) under SA and FA fgivan z,,. In both cases, an increasg
reduces the transfer price as the firm seeks teddariff payments. When, > t,, the firm sets a

lower transfer price under SA than FA. This is hesgg in addition to tariff avoidance, SA

8 Although omitted for space, comparable to the Sfecthe effects of the upstream and downstrearsptoat costs
look similar to the upstream tariff since the opermnly via the change in output.
° Note that here, because the downstream tariffstipe, the firm is setting) < ad .
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encourages a low transfer price for tax avoidaReealling that the preferred transfer price is
20, this reflects the belief that a switch from ®AFA reduces transfer pricing. However, when

t, <t,, this is no longer true. Here, the conflictingffaand tax motives under SA result in a

higher transfer price than under FA. Further, tkiem of transfer pricing can rise or fall when

switching from SA to FA. When the tariff motive foansfer pricing is small (i.ez, is low), FA

again has less transfer pricing. However, whemtretax motives for transfer pricing are large,
SA results in a smaller deviation betwepand «d , i.e. less transfer pricing.

Figure 6 repeats this exercise but allows the epstrtariff to vary (withz, =.1). As
before, the transfer price is higher under FA t8&whent, > t, and lower under FA when
t, <t,. Further, a rise irr,, which reduces output, reduces transfer pricingoith case&’ As
can be seen, comparable to Figure 5, whett,, a switch from SA to FA increases transfer

pricing (i.e.q is further from 20) because the tax motive isox@er offsetting the tariff motive
for loweringq.
4.2 Tax Revenues under Separate Accounting versus Formula Apportionment

Although part of the debate has been on the ploifiFA to limit transfer pricing, the
reason for this focus is because of the effectavfsfer pricing on tax revenues. In particular,
high tax locations believe that if the tax motiee fransfer pricing is eliminated via FA, that this
will increase their tax revenues. In fact, howewvdrether or not this holds depends on parameter
values, in particular on the preferred markupTo formulate some intuition for this, consider a

special case in which demands are identical, tasegqual, there are no tariffs, and there is no

10 Although | do not present them here for spacéndas result is found for increases in either spart cost.
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upstream transport cost,(=0). In this case, under both SA and FA, there isngentive to
transfer price and|= «d . Furthermore, sales in each location are given by:
_A-c—y,—-d

! B
and worldwide pre-tax profits under each method are

f=f

2
pyen, Vo)

What does differ between methods, however is tbenre allocated to each country for taxation.

With SA, «, the preferred markup over marginal cost of thermediate, determines this

resulting in an upstream tax revenué ) of:

A—C—;/d—dj (14)

RJ:tUZ(a—l)d( 3
which is increasing inx . Under FA, the income allocated is determinedhgyformula, which

in this special case means that half of worldwidkifs are taxable in the upstream location,

resulting in revenues of

_(A-c-y, —d)2
Ri= 2B

which no longer depends an. Comparing (14) and (15), the upstream countrgddsy

(15)

A-c-y,+3d

switching from SA to FA wheno > . In addition, as the worldwide tax base is

the same across cases, if upstream revenueshigsenplies downstream revenues fall.
Allowing for tariffs (which enter into revenues aatlect sales and transfer pricing) and
upstream transport costs complicates this compariBloerefore | again use simulations to
consider how changes in trade barriers impactdtenue comparison.

Figure 7 illustrates the difference in revenuesl(iding tariff revenues) for each country

(where the difference is revenues under FA minasdahunder SA). In this case, the downstream

15



country loses revenues from the switch whereasips&ream country gains revenues. Note that
this occurs even when the downstream country isigfe-tax nation. This occurs for two
reasons. First, the switch results in more dowastrariff-avoiding transfer pricing. However, it
holds even with no tariff and equal taxes. Thisasause, as noted above, the shift to formula

apportionment can shift the tax base to the upsti@auntry whenx is low. It is important to

recognize that even combined tax revenues cafrdafl the switch. When, =t,, there is no tax
motivated transfer pricing and worldwide revenuesthe same across methods. Whent,,

moving to FA increases worldwide revenues both bseahe transfer price increases (increasing
downstream tariff revenues) and because more ine@al®cated to the high tax country.

However, whert, <t,, the increase in transfer pricing works to redonerall revenues.

As the above discussion suggests, the impactcouniairy's revenues depends on the
preferred transfer price, i.e.. Figure 8 repeats the exercise of Figure 7 bt wivalue of
a =3, i.e. with a higher preferred markup over thenmediate good's marginal cost. Now we
see that which country sees a boost in revenuesndsprery much on the constellation of taxes
and tariffs. In fact, in line with the above spéciase, with a higher preferred markup the
upstream country can lose by the switch to FA. lkarmore, as shown in the bottom panel,
worldwide tax revenues can fall under FA when tpstteam country is the low tax location and
tariffs are high. This is because under SA, taxdamce keeps the transfer price — and tariff
revenues — higher. The downstream tariff level albects whether the downstream country

gains or loses revenues from a switch to FA. Whers low, it benefits from FA if it is the

high-tax country but loses if it is the low-tax cty. These come about because of the reduction

in tax motivated transfer pricing. Wheq is large, however, the reverse occurs becaudeeof t

large reduction in the transfer price and its tayénerated revenues.
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Putting the above results together indicatestti@atevenue implications of moving from
SA to FA depend on parameter values. In partictifey depend on the combination of tariffs
and taxes (which governs changes in transfer giiand the preferred markup over

intermediate marginal costs (which influences thecation of profits under SA).

5. Conclusion

This paper adds to the debate on the relativetsneirFA and SA by considering vertical
FDI which allows for a richer role for tariffs. Rtwer, although horizontal FDI is a major
component of FDI activity, recognizing the verticalture of investment is important for
understanding potential impacts of policy changssalise this highlights the role of trade
barriers on final goods as well as intermediateselkas the role of sales in the apportionment
rule.

This distinction points out two important key p@inFirst, transfer pricing is not driven
solely by tax differentials. Indeed tariffs alsadeto the manipulation of internal prices. As such,
the degree of misrepresentation under SA and FAmtEpon taxes and tariffs. Second, the
benefits in terms of tax revenue generation depégitly on parameter values. In particular,
simulations find that revenues, including thosetfar high-tax country, can fall. Whether this
occurs depends on the combination of taxes arnffistarwhich together determine the direction
of transfer pricing — and on the regulations deteimy the governments' preferred transfer price
under SA. Although the model is a stylized one,rdsilts stemming from the counteracting
effects of different motives for transfer pricingpwd extend to more complex settings.

As a final note, in the current analysis, tariffeyide the non-tax rationale for transfer

pricing. However, internal prices also play sevedditional roles for firms. For example, as
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discussed in the overview of Hiemann and Richelg{2012), internal prices provide a crucial
means of conveying information and coordinatingislens across different parts of the firm.
Furthermore, because transfer pricing affects tabifity, which is often a key part of executive
compensation packages, the use of internal pr&cpart of a firm's strategy of achieving profit-
maximizing, but unobservable, effort levels fromworkforce. Therefore, just as tariffs can
reinforce or counter the taxes in transfer pricemoo can managerial motives. As such, the

cautions over moving towards FA provided by theeotr model would be found there as well.
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Table 1: Baseline Parameter Values

Parameter | Description Baseline Value

t, Downstream profit tax 3

t, Upstream profit tax 3

7, Downstream tariff on intermediate good A

7, Upstream tariff on final good A1

A, Intercept for downstream inverse demand 100

B, Slope for downstream inverse demand 1

A, Intercept for upstream inverse demand 100

B, Slope for upstream inverse demand 1

K Weight of sales in effective tax formula 5

c Downstream per-unit cost of transforming 10
intermediate to final good

d Upstream cost of producing intermediate 10

74 Per-unit shipping cost of intermediate good A

7, Per-unit shipping cost of final good A

7/ Cost parameter in cost of transfer pricing 15

o Extent aboved governments wand 2

Figure 1: Transfer Pricing under Formula Apportionment (Changes in Taxes)
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Figure 2: Transfer Pricing Under Formula Apportionment (Changes inz,)
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Figure 3: Transfer Pricing Under Formula Apportionment (Changes inz,, c=30)
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Figure 4: Transfer Pricing Under Formula Apportionment (Changes inz,)
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Figure 6: Transfer Pricing Under SA and FA (Changesn z,)
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Figure 8: Revenue Difference (FA — SA) withw =3 (Changes inz,)
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