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1. Introduction

Since its inception, the European Union projectd@gerned itself with beggar thy
neighbour policies in which one nation choosegjalegion that benefits itself relative to others.
Initially, this concern focussed itself on traddigpand worked towards lowering the trade
barriers existing between member states. The fqaickly shifted towards tax policy, including
both how international tax differences affect thegltion of both multinationals’ real activities
and their declare profits. Regarding this lattenpa chief concern is that low tax rates in one
member state result in transfer pricing in whiem8 shift profits to that location, lowering the
tax base and revenues elsewhere. While some hded fax tax harmonization to eliminate this
fiscal externality, others have suggested a mowaitds a common consolidated corporate tax
base (CCCTB) wherein firm profits are allocateanember states according to a formula that
depends on factors such as sales, payroll, andtmeat. The claim is that doing so would
eliminate the use of transfer pricing to maniputatebases. However, it is now well established
that such a move can result in additional distodias firms manipulate the factors used in the
formula to shift profits towards low tax locatich§hus,a priori, it is not clear what the effect of
moving from the current practice of separate acttngr{SA) towards formula apportionment
(FA) would do to tax revenues. This paper contelsub the debate on the impacts of a move
from the current practice of separate accountirngAdoy considering a vertical multinational
that operates in a setting with both taxes anéfgatn particular, it is shown that declining tead
barriers can increase the incentive to undertaester pricing, but that this need not always be
the case, particularly for downstream tariffs. Néweless, under many parameterizations, tax

revenues would increase from a shift to FA. Thiythen indicate that, in an era with declining

! Empirical evidence of such distortions are progibg Hines (2010), Riedel (2010), and Mintz and 8r(2004).
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trade barriers, there is indeed a renewed needn®ider such a change in international tax
policy.

This focus on vertical FDI is in contrast to theséing literature in two ways. First, the
bulk of the current research works with a horizbntadel of FDI where the firm operates in
different states in order to sell in those locasi¢Markusen, 1984). This is different from the
vertical model in which the multinational carriast different activities in different countries,
producing an intermediate in one which is then eoted to a final good in the other (Helpman,
1984). Recent empirical work indicates that altHoowarket access driven FDI is a large part of
overall FDI activity, vertical FDI is non-negligidf This distinction between FDI motivations is
more than just academic to the current issue, herysince the proposed formulas often include
sales shares as a determinant of what proportipnodits must be declared in each location.
With horizontal FDI, sales and employment sharasanone another as the local employment is
used to create the local sales. With vertical FRi§ is not true as employment in both locations
is used for sales in both locations. Furthermargt, s the intermediate good is subject to tariffs
in the downstream location (something considere8dhjelderup and Weichenrieder (1999)),
final good exports to the upstream location arendedves liable to upstream tariffs. This again is
important for the formula as upstream tariffs affise benefits to upstream sales and therefore
the sales share used in apportionment. Thus, witiicel FDI, the impact on transfer pricing and
the tradeoffs under SA and FA for differing levefantegration is richer than that under
horizontal FDI.

The existing literature uses one of two approatbesards modelling the firm structure

of the multinational. The first is a horizontal neé which output is sold in the market where it

2 See Davies (2008), Blonigen, et al. (2007), orcBréer, Norbéck, and Urban (2005) for evidenceesfigal FDI.
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is produced.Models in this vein include Runkel and Schjeldef2@11), Nielsen, Raimondos-
Mgller, Schjelderup (2010), Riedel (2010), Riedad &unkel (2006), and Eichner and Runkel
(2008, 2011). Some of these models incorporate tratleadquarter services, that is, an input
required for production in the subsidiary that atshe conduit for transfer pricing. However,
this input is modelled as a joint input as per Miaen (1984) the use of which does not impact
output in the rest of the multinational. This aprio has two key differences from the current
paper. First, as output is sold locally, tariffsldaransport costs on the finished product have no
bearing on production or sales. This eliminatesarenue in which reduced trade barriers affect
firm choices and thus the allocation of profits en&A. Second, it lacks the vertical aspect of
FDI in which production in one portion of the firdepends on that elsewhere. This them
eliminates another avenue for trade barriers tecathe relative activity levels across countries
(and thus the incentive to shift profits).

The second thread of the literature builds fromnttwelel of Kant (1990) wherein the
parent of multinational provides an input to itbsidiary who then undertakes all final goods
sales. Examples of this include Eggert and Schjefté€005) and Nielsen, Raimondos-Mgller,
and Schjelderup (2003). These vertical FDI modeisyever, include neither transport costs or
tariffs and thus cannot compare the two tax methodier falling trade barriefsAdditionally,
Eggert and Schjelderup (2005) do not include saléise apportionment formula. Nielsen,

Raimondos-Mgller, and Schjelderup (2003) do inclsales in the formula, however, their

% It should be noted, however, that as the key pisititat the output in one market does not affeeemues of the
other. Thus, subsidiary output could be sold in ymaarkets, just not in those the parent operates in

* Kant (1990), Schjelderup and Sgrgard (1997), Saaijeb 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.



comparison of FA and SA is limited to the extentrahsfer pricing and does not include tax
revenues.

In the end, two major themes come out of the amalyirst, the extent of transfer pricing
depends on costs, of which tariffs and transpostsctorm a part. The way in which these are
related, however, depends on relative tax ratesadmch trade barriers are moving. In particular,
since internal prices can be used to manipulaik ggrwell as tax payments, under some
constellations of parameters, a switch to FA cdnally increase price manipulation. Second, a
switch to FA can indeed increase tax revenuesiemtthe incentives to deviate from
harmonized taxes. These benefits of FA are oftghdst when trade barriers are low. However,
there do exist parameterizations where SA resulb®th higher revenues for some countries and
less incentive to deviate from harmonized ratesisTwhether or not FA achieves its touted
goals depends critically on parameter values, dintlythe degree of economic integration.

The paper proceeds as follows. Section 2 discubse#rm 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 caegpthe two, with a particular eye on the

extent of fiscal externalities and how these depenthriffs. Section 5 concludes.

2. Separate Accounting
In this section, | present a stylized version e&gical multinationaf. The firm produces

an intermediate good in the upstream country. Ts¢ @f producing units of the intermediate

isd (|) which is increasing and convex. This is then gégpto the downstream location

® | 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.



incurring a per unit transport cogf and an ad valorem tariff;. The intermediate is then used
to produce a final good, where to produce a quaqitthe firm must incur a cost(Q,i) which

is increasing and convex in the quantity of finebd output, but non-increasing and concave in
the amount of the intermediate used. This totallfgood output is then split between sales in the

upstream ,) and downstream locationd (). There is no additional cost to sales in the
downstream location, however, sales in the upstieaation incur another shipping cost and
face upstream tariffs, . These final good outputs are sold according ¢allmverse demand
schedulesP( f,) and R, ( f,) for the upstream and downstream respectively. & hes assumed

decreasing and not too convex so that marginahieyés strictly decreasing in output. | assume
that markets are segmented so that resale betweetries is prohibited.
In addition to choosing its production levels, finen chooses an internal, transfer price

for the intermediate good. This can deviate from the governments’ desiredllef reported
costs, however, there is a cost to doing so. Bhigvien by¢(q,d (|)) | assume that this is not

tax deductible and that there is no dispute betweegovernments on the preferred reported

internal price. Finally, the profit tax rate in thpstream location i§, whereas that in

downstream ig,. Firm profits are then:

7=(1-t,)((1-7,) B (£,) £, + P(fy) fy —c(fy + f,.0) =1, f, = (v +a(2+ 7,))i)

o . (1)
+(1-t,)(ci ~d (i) -4 (a.d(i))
This results in first order conditions for downsine and upstream sales of:
dzr , .
E—:@—QXP(Q)Q+PUO—q(Q+RJ»:O (2)
d

and



g_f;j:(l—td)((l—ru)ﬂ'( f,) f,+(1-7)P ()7, —c(fy+ T, ,i)): 0. 3)

Note that these differ in two ways. First, demacas obviously differ between countries.
Second, upstream sales incur both additional saaifid transport costs. The first order condition

for intermediate goods production is:

—==(1-t,)(a=d; (i) = 1=ty )(c, ( fy + f, i) +(ra +A( L+ 7)) )~ (a d(i)) dy (i) = O (4)

di
which balances the upstream revenues earned byocred the intermediate with the
downstream costs (including the reduction in figabds production costs) and potential
increases in the cost of transfer pricing. Finalg firm’s desired transfer price is driven by:

o= (0) () ()i~ (a () = Q

The transfer price balances the reduction in taxngats — which includes both avoided profit
taxes and avoided tariffs on the intermediate 4@gahanges in the cost of misreporting.

In order to derive additional results, clarify tineadeoffs facing the firm, and facilitate
comparisons to the FA case, | now make the follgvadditional assumptions. First, | assume
that one unit of the intermediate is required facteunit of the final good. Second, | assume that
both the upstream and downstream cost functionkre&r. Third, following the literature, |
assume that the governments desire a reportederanst ofod wherea >1 so that non-
negative profits are reported upstream. This cathdeght of as representing one standard of
arms-length pricing in which a “normal” rate ofust for the affiliate is the baseline for judging

whether the internal price is too high or too Idmvaddition, | assume that the cost of



misrepresentation i§¢(q—0{d)2 whereg is a positive scaldrThus, profits and the first order

conditions become:

z:(l—td)((l—z'u)P( f,) fu+P(fy) fg—c(fy+ f,)=r.f, —(rg +a(l+7,))(fy + fu))

HA-t)(A(f, 4 £,)-d(fy+ £,)) -2 g(q-ad)’ (6)
%:(1—%)(% +PR/f, +—C—(;/d +q(1+z'd)))+(1_tu)(q_d) -0 7)
o,
g_;j:(l—td)((l—fu)(a+R,,fu)—C—7u_7d _Q(1+Td))+(1—tu)(q_d): C (8)
and
(;_Z:((l_tu)‘(l‘td)(lﬂd))(fd +f,)-¢(q-ad)=0. ©)

As before, the choice of outputs balances margewanues (net of tariff payments for the
upstream sales) with marginal costs. With equatases, profit taxes net out of (7) and (8),
leaving the transfer price only with a role in affag tariff payments on intermediate goods
shipments.

From (9), the firm’s desired transfer price is:
q=cd+¢((1-t,) - (1-t,) (L+74))(f, + f,) - (10)
Thus, whether or not the firm chooses to overstatigansfer price depends on the sign of:
Q=(1-t,)-(1-ty)(1+7,).
When the upstream tax rate is larger than the divears rate 2 <0 and the firm wishes to

understate its costs relative to the governmeatget ofad . This is because setting a low

internal price both lowers tariff payments on theermediate and shifts profits to the low-tax

® This formulation of the costs of transfer pricimirrors that used by Eichner and Runkel (2011)Riedlel and
Runkel (2007) among others.



downstream country. When the upstream tax is seffity low relative to the downstream tax,
Q>0 and the firm will overstate the internal price.id'ts because, net of higher tariff
payments, it behoves the firm to shift profitshe tow-tax upstream country. These attempts to
shift profits lie at the heart of the argument&CCCTB in the hopes that by no longer allowing
the firm to shift profits in this manner, that itlncurb transfer pricing and minimize fiscal
externalities. Similarly, as the downstream tdaffs (as occurred with the implementation of
the European Union project), it is more likely thiag firm will overstate costs.
It is important to recognize that this discuss®about thelirection of

misrepresentation, not its magnitude. A changetaxaate or the downstream tariff not only
affects Q but also (potentially), total output. Note thatcg output can change in response to a
change in the upstream tariff, this indicates trasfer pricing can as well. This can be seen in
the second term of (10). As output rises, so doedenefit of misrepresentation. To determine
the total effect of a change in taxes or taritf$s necessary to compute the following
comparative statics. For simplicity, define:

A=—g(1-t,) (Ryfy + 2P)(1-7,) (P uf, + 2"

~(1-t,) @ ((Rafy + 2P) +(1-7,) (P uf, + 2P ) < C
by the second order conditions.
2.1 The Impact of Trade Barriers
Then, by fully differentiating (7) through (9), &o obtain the impact of the downstream tariff on

the transfer price:

dg _
dr,
(Bt +2R) (1 7,) (P uf, + 2P )(2-t,)(Fy + £,) (11)

AT (-
( td) —Qq(alfd + 2Pl+(1_ TU)(P*llfu - ZP* l))



If Q>0, implying that the firm wants to overstate thengf@r price, thend—q <0. Evidence of

T4
such an effect is found in data on US multinatianadorts by Bernard, Jensen, and Schott
(2006). In this case, an increase in the downstraaiff acts as a cost, reducing output and the
desire to overstate the transfer cost. In additio® higher downstream tariff reinforces the
desire to set a low internal price to minimizefgyayments. These then work together to lower
the transfer price. On the other hand, wiégr 0, the effect is ambiguous. This is because
reductions in output push the transfer price upatalsd while the higher tariff pushes it
further belowad . Thus, the net impact is ambigudus.

Turning to the upstream tariff, we see that:

;—q:A1(1—td)(Pllfd+2Pl)(1—td)(P*lfu+P*)Q (12)
4

u

which has the opposite sign 8s. Here, the transfer price does not directly depmamthe
upstream tariff. Nevertheless, a rise in the upstréariff reduces upstream sales, lowering the
desire to misrepresent the internal priceq # ad, implying thatQ > 0, then a rise in the
upstream tariff lowers the internal price and npsesentation falls. If the firm is initially
understating cost94¥ <0), then a rise in the upstream tariff reduces misgentation by
increasingg. Since the existing literature does not considegtical FDI, this effect has so far

been overlooked. This is similar to the effectshaf transport costs:

d 2 : :
d_;d:_(l_t") OA((1-7,)(P'uuf, + 2P',) +(Pufy + 2P)) (13)

and

" This ambiguity arises again in the FA case whasajiscussed below, depending on parameters tisfdrarice
can be rising or falling in the downstream tariff.



;—q =—(1-t,)" QA(P,f, + 2P) (14)
Y

both of which also have the opposite sigrntdf As with the upstream tariff, as the transfer @ric
only depends on the volume of production, increasésese trade barriers reduce transfer
pricing.

An important implication of it is that the creatioha free trade area, pushing both tariffs
lower, has an ambiguous effect on transfer pricWigen the firm overstates costs, both tariff
reductions encourage misrepresentation. Whentimeuinderstates costs, the decline in the
upstream tariff exacerbates this overstatement.gdewy if the downstream tariff avoidance
motivation dominates, then the downstream tarttiuction moves to reduce misrepresentation.
As confirmed by simulations, the net effect doetesd depend on parameter values (including
the initial tariff levels). In addition, as non-pei dependent barriers fall (i.e. reductions in
transport costs), this would increase transfenmgicThus, deepening EU integration may well
have exacerbated the extent of transfer pricingubse of the attendant expansion of output. It is
also important to note that if FDI is bilateral vitountries acting as both upstream and
downstream locations, then the total impact becamea more complicated.

2.2 The Impact of Taxes

Beginning with the upstream country:

dg _
dt,
(Rufy +2P)(1-t,) (1-7,) (P o, + 22 ) (Fy + £,) (15)

(1-t)A™ : *
~Q(B,fy + 2P +(1-7,) P',f, + 2(1-7,) P )(q-d)

Assuming thatg > d so that reported upstream profits are never nagatiequilibrium, this

again depends on the sign@f, i.e. the direction of misrepresentation. Ede 0, this is

10



negative, i.e. starting from no misrepresentationtben increasing the upstream tax results in
the firm shifting profits downstream by underrepaytthe internal price. Fof2 >0, i.e. where

the firm is initially overstating costs, an increas the upstream tax reduces the transfer price.
This occurs for two reasons. First and most obWgutsreduces the firm’s desire to shift profits
upstream because of the decline in that countaXstlvantage. Second, it results in a reduction

in output. To see this, rewrite the first order ditions for downstream sales as:

, 1-t
MRd:PdJrPdfd:CJr;/dJr( u)d— Q g=MC

(1-t,) (-t

and for upstream sales:

(1_t“)d— Q g=MC+y,.

(1-ty) (1-ty)

MR, = (1-7,) (R +R/T, |=c+r +7,+

Since:

dmc 1 Q dq
= —d)- |
dt, (1—td)(q ) (1-ty) dt,

unless the increase in the upstream tax suffigientireases the transfer price (which should not
be the case when upstream taxes are high), thexwr@ase in the upstream tax increase after-tax
marginal costs, lowering output. This reduces t&re for misrepresentation. Thus, in the case
of Q> 0, these work in the same direction and the transiee falls, i.e. there is a reduction in
overstating costs. Conversely, wh€&n 0, an increase in the upstream tax increases thedes

to shift profits downstream for a given profit, batluces the desire to misrepresent costs due to
a reduction in the volume of output due to risiftgratax marginal costs. This results in an
ambiguous effect of the upstream tax on transfiernu.

Turning to the downstream tax, we see that:

11



( t)(q—ol) Q(Pyfy + 2P+ (1-7,) (P .f, + 2P ) (16)

A (1-t,)| (1)
—(L+74)(fg + ) (Pafy + 2R)(1-t,) (17, ) (P puf, + 2 )
As before, there will be two effects, one arisingrirthe desire to move profits given output (the

second term) and the other from changes in the atafwutput (the first term). As before,

consider the change in the after-tax marginal cost:

dmcC (1— tu) 1, dg
= —d)-(1-t,) o
dtd (1_ td )2 (q ) ( d ) dtd

In opposition to the upstream tax, for small chanigethe transfer price, an increase in the
downstream tax lowers marginal costs and increadpsioand the magnitude of

misrepresentation. Whef2 > 0, this implies an increase i with the opposite effect when

Q <0. In either case, the second term says to shifttprngpstream in response to an increase in
the downstream tax. Thus, the net effect dependiseodirection of misrepresentation. When the
firm is initially overstating costs, a rise in thewnstream tax increases the extent of
misrepresentation ang rises. WhenQ2 <0 the effect is ambiguous. Again, the ambiguity here
is confirmed in simulations.

As a final point, note that by the changes in nrabtosts equations, unusual movements
in output are theoretically possible. For examptmsider:

dMC Q d
o, (1 t)(q_ e t)dtqu

u

An increase in the upstream tax can result in atanbally large change in transfer pricing so
that the after-tax marginal cost of productionsis&s such, it is possible to find that marginal

costs fall in response to tariff or tax hikes.

12



3. Formula Apportionment

In contrast to the SA situation, under FA, the foloes not declare separate profits
subject to local taxation. Instead, worldwide poéte allocated to each jurisdiction according
to a formula. Common elements of proposed formmieside payroll, capital investment, and

sales. Since there is not capital investment mitidel | set it aside. Thus, whenis the

weight in the formula applied to sales shares,r#8slts in an effective tax rat€,, of:

t*=t, o Tala +(1-«) C(f"+_f“’l).
P, f, +Pf, c(fy+f,.i)+d(i)

R1, a0
1, {Km+(l_’()c(fd + fu,i)+d(i)}

17)

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 upstream tariffs) and
production costs. This then results in an aftergtapfit of:

7 =(1-1°)((1-7,) R (f,) f,+ P(fy) fa—c(fy+ f,0) =7 T, = (74 +7,0)i —d (i)

~¢(a.d(i))

Applying the assumptions used in the analysi©i®fSA case, this can be rewritten as:

.(18)

7 =(1-1°)((1-7,) R (f,) f, + P(fy) fy = (cH+ 7y +r,q+d)(fy + f,,1) =7, f,)

2 (19
—.54(q—ad)

where the effective tax is now simply:

t° =t, KR‘—fd-i-(l—K)L +t, KPu—fu-i-(l—K)i
P, f,+Pf, c+d P, f, +Pf, c+d

It will be useful to define:
=P, +(1-7,)Rf,—(c+r,+d+7,q)(f, + f,) -7, f

u

13



which is the pre-profit tax level of profits, exding the non-deductible transfer price cost. This

allows me to write the first order conditions as:

d . . . Pf Bfy+P
d—;::(l—t )(P+Pfd —(c+7, +d+rdq))+1'[(t t)K[l(Pfd +(I13* fu)} I(Df:JdrP fz =0(20)

q ) ) ) . Pf P.f,+P
G O (PP ) (e rd ) )T ‘t)"(wa?*fu)(Pf:;f 0=°
(21)
and
?j_zz_(l_te)fd(fd + fu)—¢(q—ad): 0. (22)

In the two output conditions, the first term regnas the standard tradeoff between marginal
revenue and marginal cost. As before, for the epstrsales, this includes the upstream tariff
and additional shipping cost. The second term @ eapresents the shift in the weights between
the two countries. As downstream sales rise, thiftssshe sales ratio towards the downstream
tax. For upstream sales, the reverse happens.tiiitdue to the assumption of Leontief
production for the final good vis-a-vis the intemie good, changes in output levels do not
affect the payroll share of either country. Thisgilification is an added benefit of this
assumption as it allows me to concentrate on hotfstaffect the relative sales shares and on
the vertical nature of the firm.

Whent, >t , (20) and (21) indicate that, beginning where nmalgevenue equals

marginal cost for the two sales levels, there igaantive to reduce downstream sales and
increase upstream sales. When the downstream gdwadrthe lower tax, the reverse is true.

This is because it shifts the weight in the effectiax formula towards the lower tax location.

14



This mirrors the results found elsewhere showimdg BA can result in new distortions as firms
attempt to play against the formula.

Using (22), the equilibrium transfer price will:be

g=ad-¢*(1-t%)z, (f,+1,) (23)
and, unlike the SA case, the firm will always ursiate the internal price for a positive
downstream tariff. This is because, under FA, tiere® benefit to misrepresenting the price in
order to shift profits between locations. Thisasrenonly taken to mean that transfer pricing is
mitigated by FA. However, as is shown in the nextion, this need not be the case, particularly
when the desire to shift profits works countertte tlesire to avoid tariffs. Nevertheless, this
indicates that transfer pricing will persist asdas tariffs (or other transfer price-based basjier
are positive.

As before, how the firm choices move in tax andftapace is generally ambiguous.
Although there is no longer any ambiguity aboutdirection of misrepresentation, it again
depends on both the downstream tariff and totadwuFurther, the complications introduced by
changes in the effective tax rate make it imposdiblfind analytic comparative statics.
Nevertheless, by using simulations, | am able fdae how transfer pricing depends on trade
barriers and taxes. To this end, | must imposetional forms on my inverse demands.

Specifically, | assume that both are linear wheréf,)= A-Bf, and R, (f,)=A, —B,f,. Table

1 lists the baseline parameter values for thesalatrans.
3.1 The Impact of Trade Barriers

Figure 1 illustrates the transfer price as a fioncof the downstream tariff. It does so for
a downstream tax of .3 and three values of theregst tax, .2, .3, and .4. From this, three things

are seen. First, when the downstream tariff is,zti®transfer price equals the government’s

15



target rate (which in these simulations is 20).d8d¢ for positive downstream tariffs, higher
upstream taxes result in a higher transfer pricesless misrepresentation. Although | do not
illustrate it here, the same holds for changefendownstream tax. In essence, increases in
either profit tax increases the effective tax @ltgh, due to the ability to manipulate the weights,
the effect can be somewhat mitigated by shiftinlgggaThe marginal benefit to
misrepresentation is decreasing in the effectivedée (since profits are taxed) but the marginal
cost of misrepresentation does not depend directhaxes. As a result, an increase in the
effective tax results in less misrepresentationtdlfas the downstream tariff rises, the transfer
price falls in order to minimize tariff paymentshi$ latter result, however, is sensitive to
parameter values. Increasing the upstream costXbito 30 results in Figure>Now the

transfer price can be increasing in the downstrezaifi for higher downstream tariffs. This is
because output levels are lower with these higbstsc As such, the reduction in output effect
dominates the benefit to avoiding downstream. ilistrates the ambiguous effects discussed
above?

Figure 3 illustrates the impact of the upstreaniftdnlike the downstream tariff, the
upstream one affects transfer pricing only viaubkime of production. As such, as this tariff
rises, output and the extent of misrepresentatiif¥Again, the higher are profit taxes, the
higher is the transfer price. Putting this alongdite result for the downstream tariff results in
ambiguous effects from tariff changes on transferimy under FA. Even ignoring the potential

non-monotonicities in the downstream tariff, sineductions in low levels of, can to reduce

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

° It is worth recognizing that, as is easily vexifida the envelope theorem, profits fall in the detveam tariff,
regardless of the movement in transfer pricing.

19 Note that here, because the downstream tariffsitipe, the firm is setting a transfer price belihe
governments’ preferred rate.
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transfer pricing whereas reductionszntend to increase it, the net effect of institutanfree

trade agreement clearly depends on parameter values

Figures 4 and 5 illustrate what happens as doeaustrand upstream transport costs
change. Similar to what was derived analyticallytfee SA case, increases in these trade barriers
reduce transfer pricing as they lower output. Témisvas found there, as non-price trade barriers
fall, misrepresentation increases.

Another impact of trade barriers, and one thaltlvalcentral to the discussion in the next
section, are their effects on the effective tar.rahis is illustrated in Figure 6. As the upstream
tariff rises, the firm shifts output away from thpstream country and towards the downstream
(in a relative sense as, due to reductions in wagderting the internal costs, higher tariffs drive
up costs). This reduces the effective tax whenufistream location is the high tax one and
increases the effective tax if it is the low tagdtion. Thus, the effect of the creation of a free
trade area will have implications for effective tates depending on which country has
relatively low taxes. Although it is more difficulb see, Figure 7 shows a comparable effect for
increases in the downstream tariff. The reasomhisrsmaller impact on the effective tax rate is
that it only affects relative sales through the giraal cost of both locations.

Figures 8 and 9 repeat this exercise for the dresas) and upstream transport costs.
Although the impacts are small in magnitude, thpagts on the effective tax mirror those for
changes in the tariffs.

3.2 The Impact of Taxes
Figure 10 shows the impact of taxes on the tramsiee for given tariffs. As can be seen,

an increase in either tax rate increases the mt@mnice and lowers the extent of
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misrepresentation. Since an increase in eitheroaters the after tax return to misrepresentation
without affecting its cost, this reduces the degrieender-reporting.

Figure 11 shows the impact of taxes on the shigpeodits taxable downstream. As is
expected, as the upstream tax rises, the firmsséefies so that the portion of taxes apportioned
to home taxation declines. As Figure 12 shows, ewehe effective tax still increases (and

under this parameterization, the increase is digitdy less than a linear one).

4. A Comparison of SA and Formula Apportionment

The above illustrates how firm choices move intagous government policies under a
given system. This, however, is not at the truethefahe push towards a CCCTB. Instead,
proponents hail the reductions in transfer pridengd attendant increases in tax revenues) for
given tax parameters. Such a move is also criticmethose who suggest that such a move can
result in additional distortions and potential E&@ses in tax competition. In this section, |
compare the two systems, again with an eye towardsthis comparison depends on trade
barriers.
4.1 Transfer Pricing Under Separate Accounting versus Formula Apportionment

To begin with, Figure 7 compares the transfer piaceSA 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 isotlveiax nation. Since there is only the tariff
motivation to transfer price under SA, transfecesi (and all other variables) are the same under
both methodologies for equal taxes and this casenited. When the upstream tax is lower than
the downstream tax, SA results in a higher transfiee than does FA as the firm seeks to shift

profits upstream. When the upstream tax is lower réverse is true. This does not mean,
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however, that the extent of misrepresentationiagé greater under SA. Recall that in these
simulations, the government’s desired transfergpis20. When the upstream tax is lower, for
low levels of the downstream tariff SA gives greatesrepresentation as the tax avoidance
motive pushes the transfer price up. As the dowastrtariff rises, the tariff avoidance motive
takes on increasing importance. Because this wagmst the tax avoidance motive, it
eventually leads to less misrepresentation undefTBAs it is not always the case that a shift to
FA results in less misrepresentation.

Figure 14 repeats this exercise but allows there@st tariff to vary. As with Figure 13,
the ranking of the transfer price across the tvginmes depends on the ranking of profit taxes.
Unlike that the downstream tariff, however, theeextof misrepresentation is always falling in
the upstream tariff. This is because the rise énughstream tariff reduces output and the benefit
to misrepresentation leading to a transfer prigg@gches 20. Note that with SA a low upstream
profit tax, this leads to a reduction in the trangdrice. As before, however, when the upstream
tax is higher, the extent of misrepresentatioovwger under FA. However, when the upstream tax
is higher, particularly for low values of the ugstm tariff (where output is higher), the extent of
misrepresentation is lower under SA. Again, thidus to the opposing effects of tax and
downstream tariff avoidance. Although | do not shtbe figures here, changes in transport costs
have impacts similar to changes in the upstreaitff although the magnitude of the changes are
smaller in line with the earlier results).

Combining these two tariff effects, a switch frod ® FA can raise or lower the extent
of misrepresentation depending on the level ofdaae tariffs.

4.2 Tax Revenues under Separate Accounting versus Formula Apportionment
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Although part of the debate has been on the glmfiFA to limit transfer pricing, the
reason for this focus is because of the effectasfsfer 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, howewvenether or not this holds depends on parameter
values, in particular on the preferred markupTo formulate some intuition, consider a special
case in which demands are identical, and taxesaral, there are no tariffs, and there is no

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

(A—c—yy - d)2
5 :
What does differ between methods, however is tbenre allocated to each country for taxation.

Ty +7, =

With SA, the preferred markup determines this rtesgiin an upstream tax revenudg, | of:

R, :tUZ(a—l)d(A_C_—B;/d_dj. (24)

Under FA, the income allocated is determined byfdheaula, which in the special case means

that half of worldwide profits are taxable in thgstream location, resulting in revenues of

_(A-c-y, —d)2
Ri= 2B '

Comparing (24) and (25), whether a switch from 8AA increases upstream depends on

(25)

. A . , .
whether«a is greater or less thar . In addition, as the worldwide tax base is the

-Cc—y,+3d
4

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

Figure 15 illustrates the difference in total newes (including tariff revenues) under FA
versus SA. In this case, the upstream country gawvenues from a switch from SA to FA but
the downstream country loses revenues. The upssagms are greatest when it has the higher
tax rate as FA reduces the shifting of profits advayn it. The ranking of downstream losses,
however, depend on the downstream tariff. Whetaiiff is small, a shift towards FA hurts
downstream more when they are the low tax loca®the elimination of transfer pricing
allocates less income to them. When tariffs arédrigthe reverse is true. Recall that when the
upstream tax is high, under SA both the tax anff taroidance motives result in a lower
transfer price. The elimination of the tax avoidaneotive under FA results in a higher transfer
price, increasing tariff revenues. When tariffs large, this outweighs the loss in profit taxes as
profits are reallocated. Thus, the impact of trglokeralization on the difference in downstream
revenues across methods depends on the relatilevielz. The same holds for the upstream
country, although there it is driven solely by ttidume of production effect. As can be seen,
declining downstream tariffs increases the revdragest from FA when it is the high tax
location but lowers it under SA. Again, this is hase of the conflicting directions of the tax and
tariff avoidance motives under SA when the upstréams lower.

Furthermore, as shown in the bottom panel, wodéwax revenues can fall under FA
when the upstream country is the low tax locatioeh &riffs are high. This is because under SA,
tax avoidance keeps the transfer price — and tavinues — higher. This, combined with the

overall reduction in output results in lower woride tax takes. As tariffs fall, however, this
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becomes less of a concern, suggesting that witisfeees between governments, it may be
possible for both countries to benefit from FA. Hus to occur, however, taxes must differ
(otherwise there is no transfer pricing motive urn8A for FA to correct).

Figure 16 repeats this with a value®t 3, i.e. where the governments’ desired transfer
price is larger relative to upstream costs thathénbaseline. Now we see that which country sees
a boost in revenues depends very much on the diatiste of taxes and tariffs. In fact, in line
with the above special case, with a higher prefemarkup the upstream country can lose by the
switch to FA. Furthermore, as shown in the bott@angd, worldwide tax revenues can fall under
FA when the upstream country is the low tax locatod tariffs are high. This is because under
SA, tax avoidance keeps the transfer price — aiiffi i@venues — higher. This, combined with
the overall reduction in output results in lowerridaide tax takes. As tariffs fall, however, this
becomes less of a concern, suggesting that witisfeees between governments, it may be
possible for both countries to benefit from FAabidition, worldwide revenues can fall from
shifting to FA when the downstream tariff is higidahe upstream tax is lower.

Figure 17 repeats 15 for changes in the upstreaafh(for « = 2). As before, switching
from SA to FA benefits the upstream country’s raxeat the expense of the downstream
revenues with the largest changes in absolute salhen the upstream tax is higher than the
downstream tax. Also as before, this switch cancedvorldwide revenues. As the upstream
tariff rises, these upstream gains, downstreanefsd worldwide revenue changes approach
zero. This is because the higher upstream tagftace output and the extent of transfer pricing,
thereby decreasing the changes caused by the dwiteA. Figure 18 again considers changes in
the upstream tariff, but uses the higher targetepix = 3). As before, this alternative

parameterization can result in a decline in reveriaethe upstream location but an increase in
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those for the downstream country. Here, howeverplbserve some interesting interplay
between tariffs and taxes as for higher upstreaiffi lEevels. In particular, note that the upstream
tariff that maximizes the worldwide revenue inceeaden the upstream tax is lower minimizes
the revenue boost when the upstream tax is higher.

Putting the above results together indicate tmatrévenue implications of moving from
SA to FAis likely to depend on parameter valuesvéttheless, when target mark-ups are low
and trade is relatively unhindered, the revenuehisof moving to FA are generally positive
for the upstream country, negative for the dowmstreountry and ambiguous for the world,
depending on relative taxes.
4.3 Tax Competition Under Separate Accounting versus Formula Apportionment

In addition to changing tax revenues, switching-£ohas the potential to affect tax
competition. There are two reasons for this. Fastnoted above, changing tax methods leads to
different transfer prices (and outputs and prafié® such, tax bases change altering the
incentive to manipulate taxes. Second, under S&fitm pays an effective tax rate. The extent
to which this depends on a given nation’s tax ddpam the weights applied in the formula.
When a country has a low weight, a change in kgltzes little to impact the effective rate, in
essence making profits inelastic to that counttgdsrate giving it an incentive to raise its tax
rate with little concerns about negative tax bdbects. Alternatively, when a country’'s weight is
high, it will be forced to internalize a large paftthe effects of its choice. Unfortunately, uelik
Nielsen, Raimondos-Mgller, and Schjelderup (20189 wse a formula only depending on
capital usage, | am unable to analytically complaeetwo systems analytically. Nevertheless in
order to gain some insight into these effects,w sanulate the first order conditions for taxes

for the upstream and downstream countries evalusgtadaseline harmonized rate of .3.
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Figure 19 illustrates the change in downstreanemaes with respect to a change in the
downstream profit taX: As can be seen, for both FA and SA, from this liasethe downstream
country can increase revenues by increasing itdneaddition, the benefit from doing so is
falling in the downstream tariff. This is becausdaiffs rise, the profits and the tax base fall,
reducing the benefit from increasing the downstréaxn Furthermore, the incentive to increase
the tax is greater under SA. This suggests thaitalsto FA would help limit tax competition.
Figure 20, however, again raises the target maid&p Now, although it is still in the
downstream country’s interest to unilaterally ratsdax, this incentive is stronger under FA.
The difference between these two figures agaimrmstto the distribution of income under SA.
When taxes are equal and the preferred markupvisd@reater share of income is allocated to
downstream taxation than when is high. As such, the greater tax base increasesstream’s
desire to unilaterally increase its profit tax.

Figure 21 considers the change in upstream regeino a change in the upstream tax.
This country also benefits from an increase itatsrate with a greater benefit from smaller
downstream tariffs. Unlike downstream country, tipstream incentive to deviate is greater
under FA than SA. However in Figure 22 whenr- 3, comparable to the downstream country,
the incentive to deviate is larger under SA. Ag#ie, difference lies in the fact that higher
preferred mark-ups allocate a bigger tax base stre@m under SA which increases its desire to
unilaterally raise its tax.

These findings suggest that the likelihood of Febing tax competition depends on
parameter values, including the degree of proffiicaition taking place via the target markup.

Nevertheless, it may well be the case that switghonFA discourages tax competition by one

1| am treating tariffs as an exogenous variable frekeeping with the notion that under a freedragreement,
their use is governed by external agreements.
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country while encouraging it for the other. A sedary result is that as downstream tariffs fall,
the incentive to deviate from harmonized taxessrigdthough not shown, this is also true for
declines in upstream tariffs and transport costss $uggests that increased integration may well

make tax harmonization more difficdft.

5. Conclusion

This paper adds to the existing debate on thévelmerits of FA and SA by considering
vertical FDI. Although horizontal FDI is a majorraponent of FDI activity, recognizing the
vertical nature of investment is important for uref@nding potential impacts of policy changes
because this highlights the role of trade barmeréinal goods as well as intermediates as well as
the role of sales in the apportionment rule.

This distinction points out two important factstgEj transfer pricing is not driven solely
by tax differentials. Indeed tariffs (as well ab@tprice based taxes) can lead to the
manipulation of internal prices. As such, the degreémisrepresentation under SA and FA
depends on taxes and tariffs. Second, the bemetésms of tax revenue generation and tax
competition reduction depend highly on paramet&res In particular, simulations find that
these benefits can fall in trade barriers. Thiggests that increased economic integration may
well tip things in favour of FA instead of SA. Thisay well be a portion of the increased calls
within the EU for such a regime shift.

As a final note, although the model utilizes taridis the second policy choice, they
indicate that other policies, such as value addrest can have implications for both transfer

pricing, tax revenues, and the overall choice nint@thod. | leave this open for future research.

12 Davies and Voget () and Redoano () both find ewigesuggesting that tax competition is greater éetvwEU
members than between EU and non-EU countries, stensiwith this result.
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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 A
intermediate good

7, Upstream tariff on final good | .1

A, Intercept for downstream 100
inverse demand

B, Slope for downstream inverse 1
deman

A Intercept for upstream inverse100
deman

B, Slope for upstream inverse |1
deman

K Weight of sales in effective | .5
tax formule

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

d Upstream cost of producing | 10
intermediate

74 Per-unit shipping cost of A
intermediate good

7, Per-unit shipping cost of final| .1
gooc

@ Cost parameter in cost of 15
transfer pricin

o Extent aboved governments | 2

want q
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Figure 1: Transfer Pricing Under Formula Apportionment (Changes inz,)
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Figure 2: Transfer Pricing Under Formula Apportionment (Changes inz,, c=30)
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Figure 3: Transfer Pricing Under Formula Apportionment (Changes inz,)
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Figure 4: Transfer Pricing Under Formula Apportionm ent (Changes iny,)
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Figure 5: Transfer Pricing Under Formula Apportionment (Changes iny, )
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Figure 6: Effective Tax Under Formula Apportionment (Changes inz,)
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Figure 7: Effective Tax Under Formula Apportionment (Changes inz,)
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Figure 8: Effective Tax Under Formula Apportionment (Changes iny,)
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Figure 9: Effective Tax Under Formula Apportionment (Changes iny, )
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Figure 10: Transfer Pricing under Formula Apportionment (Changes in Taxes)
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Figure 11: Share of Profits Taxable Downstream (Chages in Taxes)
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Figure 12: Effective Tax under Formula Apportionmert (Changes in Taxes)
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Figure 13: Transfer Pricing Under Separate Accountng and Formula Apportionment
(Changes inz,)
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Figure 14: Transfer Pricing Under Separate Accountng and Formula Apportionment
(Changes inz,)
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Figure 15: Revenue Difference (FA — SA) (Changes ir))
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Figure 16: Revenue Difference (FA — SA) withe = 3 (Changes inz,)
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Figure 17: Revenue Difference (FA — SA) (Changes if),)
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Figure 19: Downstream Tax FOCs (Changes i)

Formula Apportionment

3000 T T T T
2500 -
[
2000 [ [ [ [ [ [
0 0.1 0.2 0.3 0.4 0.5 0.6
Separate Accounting
4500 T T T T T
4000 \
x&
3500 [ [ [ [ [
0 0.1 0.2 0.3 0.4 0.5 0.6
FA- SA
-1370 T T T T
-1375+-
-1380 -
-1385 [ L L L [ L
0 0.1 0.2 0.3 0.4 0.5 0.6

Figure 20: Downstream Tax FOCs witha =3 (Changes inz,)

Formula Apportionment

3000 \\ T T T T
2500 \
2000 I
1500 [ [ [ [ [ [ I
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
Separate Accounting
3000 T T T T
2500 - b
2000 - b
1500 [ i i i [ i I
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
FA- SA
240 T T T T
220 J/ g
200F b
180 [ i i i [ i I
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

38



Figure 21: Upstream Tax FOCs (Changes i)
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Figure 22: Upstream Tax FOCs witha =3 (Changes inz,)
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