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A Derivations

A.1 Optimal transfer price

Here, we derive the optimal transfer price given the allocation of plants. As in the text, we
focus on the case where profits are shifted from the high-tax country 1 to the low-tax country
2, i.e., g1 < Ta and go > Ta, which is equivalent to assuming § < (t; — t3)/(1 — t2). The
post-tax profit of the MNE with a plant in country 1 is
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The optimal transfer price is obtained from taking the first derivative with respect to g¢:
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and in monopolistic competition individual firms take the price index as given: dP,/d¢g; = 0.

The second-order condition (SOC) for the post-tax profit maximization problem requires

0?11, oo f o 1\7° ora(l+6)(1 —t;) - SOC, <0
1 (O’ 1 )

0 o 1P WI—ts+ (L—t1)(0 — 1)(1+0)]
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This inequality holds because SOC] is negative, noting that 6 > 0; o > 1; t; € [0,1]; and
t1 > to.
Similarly, we can derive the optimal transfer price for the MNE with a plant in country 2.

Supposing that profits are shifted from high-tax country 1 to low-tax country 2, i.e., go > 7a,



the MNE’s post-tax profit is
Iy = (1 —t3)[(p22 — @)g22 + (g2 — Ta)q21 — 0|92 — Talgai] + (1 — 1) (P21 — 92)q21 — 2Rs
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The first-order condition (FOC) is
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The SOC requires
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The sufficient condition for this inequality is 6 < 1, in which case SOC, is positive. To be

consistent with both the direction of profit shifting and the SOCs, we need to assume

t1 — to
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A.2 Post-tax profit

The post-tax profit of the MNE with a plant in country 1 can be rewritten as
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noting that the price index is reduced to P}~7 = Nypi; 7 + ijjl-i 7 because symmetric firms

set the same price for each market. We use the results of optimal prices to obtain
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We substitute these results into the above to obtain
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which is Eq. (5.1) in the text. The post-tax profit of the MNE with a plant in country 2 can
be derived analogously.

For later reference, we provide a first-order Taylor approximation of ~; at At; = 0:

o—1

The approximations are justified when At; = (t; — t;)/(1 — t;) is sufficiently small. With
respect to our sample of 23 OECD countries from 2008 to 2016, this is plausible because
laverage tax differential| / [1—(average tax rate)] = 0.077/(1 — 0.2747) = 0.1061.



B Conditions for positive profits

Here, we derive sufficient conditions under which operating profits are positive. The operating

profits are 71, w2, o1, and mey. Only 71 can be negative:
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where Ly = Ly = L/2; N; = n;L; and ny = 1 — ny. Note that Aty + ¢ < 0, or equivalently,
§ < (t; —t2)/(1 —t;) because we assume § < & < (t; —t3)/(1 —t3) < (t; —t2)/(1 —t1). We
can check that m; decreases with ny:
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where 0 > 1 and § < § < (t; —ty)/(1 —t3) < (t; —t2)/(1 —t1). Since 7y, takes the minimum
value at ¢ = 1, in which case n; must be one according to Proposition 1, the sufficient

condition for it to be positive is
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where we used the Taylor approximation (Al). The sufficient condition for this inequality
is (ta <)t; < 1/2, which is close to 0.4076, i.e., the highest corporate tax rate in 23 OECD
countries in 2010 to 2016 (from 2010 to 2012 in Japan).



C Proof of Proposition 1

C.1 Proof of Propositions 1(i) and 1(ii)

The zero-profit conditions for both type of multinationals requires
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The capital-return differential is
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We here show that there exists a level of trade openness, denoted by ¢f, which satisfies
AR|,,—1/2 = 0 and that the long-run equilibrium becomes ny < 1/2 (or ny > 1/2) if ¢ < ¢!
(or ¢ > o).

Assuming symmetric country size: s; = 1/2, we evaluate the capital-return differential
at n; =1/2:
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The sign of the capital-return differential is determined by the quadratic function of ¢: F(¢).
At the level of ¢ that satisfies F'(¢) = 0, the equilibrium distribution of plants becomes



one-half.
We readily observe that (i)F'(¢) is a quadratic function of ¢ and (i) F(¢ = 0) = —o(t; —
ts) < 0. When § = 0, we can also confirm (iii) F'(¢ = 1) > 0:
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> 0,

where we used the Taylor approximation (Al).

The above argument rests on the assumption that the tax difference is so small (t; —t5 ~ 0)
that applying a Taylor approximation to -; is justified. Relying on numerical calculation, we
extensively check whether F'(¢ = 1) > 0 (when 6 = 0) holds in Figure Al. Each panel in
Figure A1 shows the value of F'(¢ = 1) for different levels of o € [1,30] for the given taxes.
Note that we assume ¢, < t; and t; < 1/2 to ensure positive pre-tax profits. The range of o
to be checked is broad enough to include its empirical estimates reported by Lai and Trefler
(2002) and Broda and Weinstein (2006). The tax difference is greater as the panel moves
from left to right. The absolute tax level is lower as the panel moves from top to bottom. All
panels show F(¢ = 1) > 0 for o € [1,30], confirming the generality of our analytical results
around t; — t5 ~ 0.

These three observations show that there exists ¢" € (0,1) that satisfies F(¢) = 0 (or
equivalently AR|, —1/2 = 0), as observable in Figure A2. Regardless of the sign of the
coefficient of ¢?, F(¢) has a unique solution in ¢ € (0,1). In addition, if ¢ < ¢', F(¢) < 0
and thus AR|,,—1/2 < 0 hold, implying that MNEs with production in country 1 have an
incentive to relocate. Thus, the long-run equilibrium must be n; < 1/2. Similarly, if ¢ > ¢
holds, we have F'(¢) > 0 and thus AR|,,—1/2 > 0. The positive return differential at n; = 1/2
requires that the long-run equilibrium be n; > 1/2. These findings establish Propositions
1(i) and 1(ii).



n & 0.498 0.399 0.249 0.099 0
1 . . . .
0.499 |™] E
0 T T 0 T T 0 T T 0 T T 0
i 10 0 Ell 0 10 0 0 0 10 20 ) i 10 0 0 0 10 el 0
a 4 1o
0 4 002 2] 59 5
o T T 0 0 1]
0 10 0 0 0 10 20 0 i 10 0 El i 10 el 0
¢] 4
002 5
0.25 :
B 0 1 T 0
0 10 20 0 1 10 0 0 0 10 el 0
o]
002 4 2
0.1 1 .
i 10 0 30 i 10 0 Ell
g
ik}
) 0 T 1
0 10 0 Ell
O

Figure A1l. Function F(¢ = 1) for different levels of o € [1, 30]

(a) (coefficient of ¢?) > 0 (b) (coefficient of ¢?) < 0

/ \Fws)

- ¢T/ ¢ o] 9 s
~ 7 / !
/

Figure A2. Existence of ¢! at which F(¢') =0

C.2 Proof of Proposition 1(iii)

The proof follows the following two steps. First, we confirm that all MNEs prefer to locate
their production plant in the high-tax country 1 under completely free trade. That is, capital-
return differential AR is positive irrespective of the plant share n; at ¢ = 1. In the second
step, we show that there exists a level of trade openness above which full agglomeration is
achieved, which we call the agglomeration threshold ¢°, or also known as the sustain point.



Step I: Full agglomeration at ¢ = 1. We set 0 to zero and evaluate the capital-return
differential (A2) at ¢ = 1 to obtain

ARJyr — plts —t1)(0 — 1) ( v, W ) 7
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where wiz%—i_(z(——l)lij’ for 1 # 5 € {1,2},

noting that At; < 0 < Aty and 75 < 1 < 7. The capital-return differential is positive (or
negative) if the big bracket term is negative (or positive). We check that the big bracket
term is indeed negative. The condition for this is

w1 4 (09))
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noting that ny = 1 —ng and 75 < 1 < 7;. The inequality holds for any n; € [0,1] if the
following holds:

nifwi (1 —72) + w2 (1 — 1] +wire +wo
<1 [wi(1=72) +wa(yn — )]+ wiye + wa
= w1 tway < 0.

Using the Taylor approximation (A1), we can confirm that the inequality holds:

(ty — t2)°

T3 —t)(1—ta) 0.

w1 + woyr

The above argument rests on the assumption that the tax difference is so small (t; —t5 ~ 0)
that applying a Taylor approximation to -; is justified. As shown in Figure A1, we provide
an extensive numerical check for whether w; + wsy; < 0 holds in Figure A3. All panels
show wy +wyy1 < 0 for o € [1,30], confirming the generality of our analytical results around
t1 —ta ~ 0.

Hence, it holds that AR|s—; > 0 for any n; € [0,1]. All MNEs are willing to establish
production plants in the high-tax country 1; that is, nq|s—1 = 1 is achieved in the long-run

equilibrium.
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Step II: Agglomeration threshold (or sustain point). Evaluating the capital-return
differential (A2) at ny =1 gives
p-1(9
AR|p =1 = #7
20%¢m

where I(Qb) = —’}/1”}/2(1 — t2>(0' - At2>¢2 + ’}/1(1 - t1)<20' - At1>¢ — 0'(1 — t2>

Since the denominator is positive, the sign of the profit differential is determined by ().
Solving I(¢) = 0 for ¢ € [0, 1] gives the agglomeration threshold ¢* (if any).

We observe that I(¢) is a quadratic function of ¢. Further inspections reveal that

I(é=0) = —o(1 —t3) <0,
1) =o027(1 —t1) = (L +772) (1 = t2)] + (1 + %) (t — t2) >0,

noting that 2y, (1—t1) — (1+y172) (1 —t2) > 2y (1—t1) —(1+7)(1—t2) = (1 —1)(1—t1) >0
holds because v, < 1 < 7.

These observations imply: (i) the agglomeration threshold ¢ € (0,1) always exists and
is given by a root of I(¢) = 0 and (ii) I(¢) or the capital-return differential is negative for
¢ € [0,¢°) but positive for ¢ € (¢°,1].

10



D Proof of Proposition 2

Here, we show that as economic integration proceeds, the equilibrium share of production
plants in country 1 first decreases and then increases. We also discuss the possibility that
full production agglomeration in country 2 occurs.

By solving the capital-return differential (A2) for n;, we obtain

nO — T — ¢y T
(=) T+ (1= ¢7) Y
where T = (0 — ¢72)(1 —t1) — dy2(1 = 9) (0 — 1)(1 — to),
T = (0 — M1 1) — (1 +8)(o — 1)1 — ).

We differentiate this with respect to ¢:

n? _ G(¢)
do  H(¢)*

where

G(¢) = Go¢® + G1¢ + Gy, Gis are bundles of parameters of ~;, t;, o and 4,

H(¢) = nao(ty +t2 = 2) = 6(0 — 1)(t1 — 12)]¢”
+20{n (1l —t1) + (1l =)} + (1 —72)(t1 —t2) +0(0 — D{n (1l —t1) —72(1 —t2)}e
—0(2 —t; — t).

Because H(¢)? > 0, the sign of the derivative, dn,/d¢, is determined by G(¢). Hereafter, we
assume 6 = 0

We note that (i) the numerator is a quadratic function of ¢ and that (ii) H(¢) > 0 for
any ¢ € [0,1]. Furthermore, we can verify that (iii) the slope is negative at ¢ = 0:

G(¢=0) =Go=20"[m(1 —t1)* =l —t2)’] + o(ts — to)[11 (1 — t1) +72(1 — t2)]
~ —O'(tl — tg)(2 —t — tg) < 0,

where we used the Taylor approximation (A1). We then solve for ¢# that satisfies dn/d¢ = 0,
that is, the smaller root of G(¢) = 0:

(0 — Aty) (0 — Aty)’

" =~ (A4)

where we used the Taylor approximation (A1). We can easily confirm that ¢#* € (0,1). In

11



addition, a close inspection of ¢# reveals

> 0.

implying that ¢° also decreases (or increases) with t; (or t;). Asn; is continuous in ¢, a
higher ¢# makes ¢° higher. As a greater tax difference due to an increase in ¢; (or a decrease
in t,) reduces ¢*, and thus, ¢°, multinational production is more likely to be agglomerated
in the high-tax country 1.

The above argument rests on the assumption that the tax difference is so small (t; —t5 >~ 0)
that applying a Taylor approximation to =; is justified. Asin Figure A1 in Online Appendix C,
we provide an extensive numerical check for whether Gy < 0 holds in Figure A4 and whether
¢ lies in (0,1) in Figure A5. All panels in Figure A4 show Gy < 0 for o € [1,20] except
when the tax difference is quite large: (¢1,%2) = (0.49,0.099), (0.49,0), (0.4,0). Even in the
exceptional cases, Gy < 0 holds for the range of o € [1,9.5], which covers the representative
estimates of ¢ reported in Lai and Trefler (2002); and Broda and Weinstein (2006). All
panels in Figure A5 show ¢# € (0,1) for o € [1,30], noting that in the diagonal panels ¢#
is not accurately computed due to near zero tax difference.! From left to right, Figure A5
shows that o fixed, ¢7 decreases as the tax difference is larger. An enlarged view in Figure
A6 further confirms this. These numerical results confirm the generality of our analytical

results at around t; — to ~ 0.

"'When enlarging the view of the diagonal panels, ¢# decreases with o while fluctuating a lot.

12
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Figure A5. Turning point ¢# for different levels of o € [1,30]
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We know from Proposition 1 that if § = 0, country 1 achieves full agglomeration with

sufficiently high trade openness such that ¢ € [¢”, 1], in which case the slope becomes zero:

dn,/d¢ = 0. Combining this with observations (i) to (iii) and assuming n¢ > 0, we can

summarize the equilibrium plant share n; and its derivative dn;/d¢ as follows:

n9 € (0,1) if ¢ €|0,¢%)
1 if ¢e ¢S 1]

ny =
(<0 if ¢e0,¢%)
dny | = if ¢=¢*

o >0 if ¢ (¢#,¢%)
(=0 if ¢ €6 1]

where n¢ is defined in Eq. (A3) and ¢° is the agglomeration threshold.

Possibility of full agglomeration in the low-tax country 2. The plant share n{ defined in
Eq. (A3), may take negative values, in which case the equilibrium plant share must be zero:
ny = 0. Numerical calculations suggest that this is likely when the elasticity of substitution
o is low (Figure A7(a)) and the tax difference is low (Figure A7(b)). For example, as shown
in Figure A7(a), a lower o shifts n; downward. When o = 3, n¥ takes negative values for
around between ¢ = 0.96 and ¢ = 0.99, so that n; becomes zero there. Even when n; = 0
occurs, our result of the non-monotonic effect of ¢ on n; is unchanged because the proofs of

Propositions 1 and 2 do not depend on whether n; equals zero (see also Online Appendix C).

14
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Notes: Parameter values other than those in the panels are § = 0; s; = 0.5.

E Tax revenues

The tax base in country 1, denoted by T'Bj, consists of the profits of both home production
plants and foreign distribution affiliates. Using Eqs. (6-1) and (6-2), we can rewrite 7'B; as

TBI N17T11 + N27T21
~——

Profits of home plants

[

Profits of foreign affiliates

_|_

]

Ni(p11 — a)qn Ni(1+40)(g1 — Ta)qi2
\ / N 7

~
Shifted profits of home plants (net of concealment cost) <0

+ ]

Domestic profits of home plants

+ [ £V2(p21 - TCL)Q2£ gV2(TCL—92)Q2£

Vv Vv
Domestic profits of foreign affiliates  Shifted profits of foreign affiliates <0

_ ply LN (0 —1)(At; +6)  dnplsy
Yo (N1 + ¢ Na) ' o o (¢ N1 + Ny)
gb’}/Q/,LLl (0' — 1)(At2 - 6) } _ (0' - ]_)(Atg - (5) QS’YQ/,LLl
TN N T ey {1 T oY) N A28 o + 67aly)
M N (0 —1(At; +6)  ¢npl
20 o

20(¢p1 N1 + NQ)J '

-~
Shifted profits of home plants (net of concealment cost) <0

(.

where Ly = Ly = L/2; Aty + 60 < 0; and Aty — 6 > 0. Then, tax revenues are given by
TRy = t,-TBy. The first term of the last line, uL/(20), is the total profits made in country

15



1 and turns out to be the tax base in the no-transfer-pricing case. The constant first term
corresponds to the tax base in the case without transfer pricing (see Section 5.1 for more
details). The second negative term of the last line, the shifted profits of home plants, clearly
shows that introducing transfer pricing always reduces tax revenues in country 1.

As shown in the second and third lines, there are two types of shifted profits: one by the
plants of MNEs headquartered in country 1 (i.e., home plants) and the other by the affiliates
of MNEs headquartered in country 2 (i.e., foreign affiliates). However, the shifted profits of
foreign affiliates do not explicitly appear in the last line. This is because the lost tax base
is compensated by an increase in domestic profits of home plants and is implicitly included
in the first term of the last line: pL/(20). Specifically, foreign affiliates in the high-tax
country 1 pay a high input/transfer price go to move profits to their plants in the low-tax
country 2. They pass on the high input price to the selling price ps;, raising the price index
(higher P, = (Z?Zl Nipiy ”)i), and thus, the demand for all varieties in country 1 (larger
g1 = py° P 'ply). Home plants increase their domestic profits such that the loss from
profit shifting is cancelled out.

Similarly, the tax base in country 2 is

TB2 = N27T22 + N17712
N—— ~——
Profits of home plants  Profits of foreign affiliates
= [ Na(p22 — a)qa + No(1 = 6)(g2 — Ta)ga }
~——— ~ ~

Domestic profits of home plants  Shifted profits of home plants (net of concealment cost) >0

+ [ Ni(p12 — Ta)qi2 =+ Ni(Ta — g1)q12 }

~
Domestic profits of foreign affiliates  Shifted profits of foreign affiliates >0

B ftLo (0 —D(Aty =98)  ¢yauly
a N2U<¢71N1 + Na) LR o a(Ny + <Z5’72N2)]
n oY1 Lo {1 n (0 —1)(At; + 5)} _N (0 —1)(At; +0) oY1 Lo
Lo(6 N1+ Ny) o(1+9) Yoo(140)  o(enN+ N)
_plL (0 —1)(Aty —0)  ¢yaul
2 + fv2 o 20(Ny + ¢72N2)J

v~

Shifted profits of home plants (net of concealment cost) >0

noting that Aty — 0 > 0. Due to the inflow of profits made in the high-tax country 1 (i.e.,
the second positive term of the last line), tax revenues, defined by TRy = to- T Bs, are higher
in the transfer-pricing case than in the no-transfer-pricing case, except when ¢ = 0. As in
the case of T'By, the shifted profits of foreign affiliates do not explicitly enter the last line.
By sourcing inputs at a low transfer price gy, foreign affiliates in country 2 set a low selling

price p1o, and thus, push the price index P, downward. The lowered price index reduces the
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domestic profits of home plants, eroding the tax base inflow brought by foreign affiliates.

These findings are summarized as follows.

Result on tax revenues. Under the same assumptions as in Proposition 1, tax revenues
in the high-tax country 1 (or the low-tax country 2) in the transfer-pricing case are always

lower than or equal to (or higher than or equal to) those than in the no-transfer-pricing case.

Figure A8(a) illustrates the total profits shifted from the high-tax country 1 to the low-
tax country 2, Ni(1a — g1)q12 + Na(g2 — T7a)qo1, for different levels of trade openness ¢. The
dashed horizontal lines are the corresponding values in the no-transfer-pricing case. Naturally,
more profits are transferred as trade becomes more open. Tax revenues in each country for
different ¢ are drawn in Figure A8(b). Notably, both curves exhibit an inverted-U shape
when ¢ is high. This can be explained from the U-shaped relationship between ¢ and the
plant share n;. As Figure 2 and Proposition 2 suggest, a rise in ¢ below ¢# (< ¢°) decreases
ny and increases ny = 1 — n;. This change in the plant share is likely to suppress the tax
base outflow from country 1 (smaller Ni(Ta — g1)¢12) and encourage the tax base inflow to
country 2 (larger No(g2 — Ta)ge1). Both countries may increase tax revenues, as ¢ is higher
(see the highlighted circles in Figure A8(b)).? Conversely, a rise in ¢ above ¢# increases n;

and decreases no = 1 — nq, changing tax revenues in the opposite direction.

(a) (b
Y i

|— Profits shifted from country 1 to 2 | r 0.6
0.2
—— Tax revenues in country 1
Tax revenues in country 2
04
0
0 | 0 1
¢: trade openness ¢: trade openness

Figure A8. Shifted profits (a) and tax revenues (b)
Notes: Parameter values are 0 = 5; t1 =0.3; (5 =0.2; § =0; s =0.5; u = 1; L = 20.

2We can easily verify that O[N1(Ta — g1)q12]/0n1 > 0 and 9[N2(g2 — 7a)qz1]/dn1 < 0.
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F Pure exporters

Here, we introduce pure exporters into the basic model, who serve foreign market through
direct exporting. Relying on numerical simulations, we identify situations under which our
main conclusion of production agglomeration in the high-tax country for high trade openness
is likely to hold.

Pure exporters are modeled as a firm locating their plants in one country and are thus
unable to engage in profit shifting. One benefit of becoming a pure exporter rather than an
MNE is low fixed costs (Helpman et al., 2004). Specifically, pure exporters use one unit of
capital for setting up a plant producing goods for home market and x € [0, 1] units of capital
for another plant producing goods for foreign market.® Whether a firm becomes an MNE or
a pure exporter is endogenously determined. This implies that the total mass of MNEs and
pure exporters in the world is endogenous, in contrast to the basic model in the text where
it is fixed at K = 2L. For example, letting N be the mass of MNEs with production in
country 7 and NP be the mass of pure exporters in country i, it could be that all firms choose
to become an MNE and we see 2N¥ + 2N} = 2L or NM + NJ}* = L or that all firms choose
to become a pure exporter and we see (1+x)NE+ (1+x)NE = 2L or NE+NEF =2L/(1+k).
As we will see below, the mass of firms is adjusted so as to internationally equalize the return
to capital. Thus, all units of capital are employed and rewarded by the equalized return R.

The timing of actions is modified as follows. First, each firm chooses the location of a
production plant in one country. Second, they decide whether to establish an export plant
in the same country or to set up a distribution affiliate in the other country. The firm using
a distribution affiliate is called an MNE and the one locating the two plants in the same
country is called a pure exporter. Third, MNEs set transfer prices. Fourth, distribution
affiliates and production plants of both MNEs and pure exporters set selling prices. Finally,
production and consumption take place.

To summarize results in brief, the organization choice and the production location pattern
crucially rest on the value of fixed cost of export plant k. When x is high, and thus, the
benefit of becoming a pure exporter is small, as trade openness rises, the high-tax country
1 first loses and then gains multinational production, as in the basic model (Proposition 1).
When & is low, on the other hand, firms in both countries become pure exporters and move
away from the high-tax country 1, as openness rises. As long as the benefit of becoming a
pure exporter is not too large (k is not too small), we maintain the main conclusions.

Fourth stage. We solve the problem from the fourth stage. The superscript M (or E)

3 Assuming additional fixed costs for exporting, or simply called the beachhead/overhead cost, are common
in studies on heterogeneous-firm trade and FDI (Helpman et al., 2004). Examples of the beachhead costs
include production capacity constraints and costs of collecting information on the targeted foreign markets.
The former aspect of beachhead costs is also highlighted in studies on supply-chain management (Chakravarty,
2005) and the second aspect in studies on international mergers (Qiu and Zhou, 2006).
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stands for MNEs (or pure exporters). For an MNE with production in country 1, the pre-tax

operating profits of a production plant and a distribution affiliate are

= (pM — a)gM + (g1 — Ta)qls — 6lg1 — Talgly,

Ty = (P13 — 91)%19

MY\ 9 L MN —9
where ff = (ML) B, g = (72

1
2 -0
P= > _{NMEiH o+ Nf(pi?)l‘“}] , jef1,2},

J

=1

and where N is the mass of MNEs with production in country i and NF the mass of pure
exporters in country . We note that pure exporters in country ¢ locate their two production
plants in the same country ¢. The optimal prices are

oa v oq
o—1’

M
b =
For a pure exporter in country 1, the pre-tax operating profits consist of

™ = (ph — a)aiy,

Ty = (Pl — TA)q1s,

EN"7 uL ENT7 L
where qﬁz(%) M?ll, qf;:(%) ,u?;

The optimal prices are

oa
E o
P =

oTa

(=pi1), pPhH=

o—1 o—1

We can similarly derive optimal prices of MNEs with production in country 2 and pure
exporters in country 2.

Third stage.  In the third stage, MNEs with production in country 1 set transfer prices
to maximize the following post-tax profits:

MM = (1 —t)m + (1 —ty)7 — 2R,
= (1=t)[(p1 — @)aii + (91 — Ta)gty — 0|gr — Talgis] + (1 — t)[(p1y — @)giy] — 2R
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The optimal transfer price is the same as in the text:

M (14 d)oTa
= o— Aty +6(c—1)

Similarly, MNEs with production in country 2 set the transfer price as

a (1 —-9)oTa
92 S o—Aty— (o —1)

We substitute these optimal prices into the post-tax profits of MNEs to obtain

Hiw = (1 — tl)’ﬂ'{\ij + (1 - tQ)ﬂ-% - 2R1

-t Ly N (0 —1)(At; +9) dy1pLo
a(N1 + ¢ No" + ¢N3) o o (e NM + ¢NF + Ny)
py1pLo
O N N T Ny T
MY = (1 —t))mf 4+ (1 — to)7dl — 2R,
—(1—1) P2/l
o(Ny + 072N + oNY)
(1 —t) plLo n (0 —1)(At; =) Pyapln
o(¢pnNM + ¢NF 4 Ny) o o(Ny + ¢ Ny + ONy)
— 2Ry,

where ¢ = 7179, and N; = NM + NP is the total mass of production plants in country
i € {1,2}. Note that pure exporters in country i locate their two plants there. The above
expressions are reduced to Eqs. (5-1) and (5-2) if N = 0. Similarly we use the optimal

prices to write the post-tax profits of pure exporters as

Hf =(1- tl)(wﬁ + ng) —(1+r)Ry

ply PpLs ]
+ —(I+k R )
S T 09N ONE) T oo Nl 4 oNF 1 gy | L HR

Hf =(1- tQ)(TrQEl + WQEQ) — (14 Rr)Ry

(1 — tl)

[ oLy Lo ]
1—t¢ + — (1 + K)Rs.
(1=t) [o(N1 + 67N + oNF) T a(¢1 NM + oNF + No) | SRR

We set 0 to zero in what follows.

Second stage.  In the second stage, given the location of production, firms choose their
way of serving the foreign market, either through distribution affiliates or through exporting.
A firm with plant in country ¢ chooses to use a distribution affiliate if IIM > IT¥. Otherwise
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it chooses to locate an export plant in the same country i. It can be checked that firms with

production plant in country 2 always become pure exporters:

Llo(1 - 72) + 73]
my iy — 2 (1-K)Ry <0,
R Ry
noting that v, € (0,1); and x < 1.
First stage. In the first stage, the free entry and exit of firms drives the post-tax

profits to zero and the capital allocation is determined. The world capital-market clearing
requires that the total amount of capital used to build plants/affiliates of both MNEs and
pure exporters must be equal to the world capital endowment. Since firms with production
in country 2 are always pure exporters, all we have to consider is the cases where firms in
country 1 choose to become an MNE ( or a pure exporter).?

In the case where firms in country 1 become MNEs and those in country 2 pure exporters,

the free-entry condition implies

Y =TI — 2R, = (1 — t))7 + (1 — to)7} — 2R, = 0,

= (1 — tl)ﬂ'{\/{ + (1 — t2>7T{\é[,
_(1—t) L n (0 — 1At ' Gyl
20(N{M + oNy) o 20(di N + NY7)
oy L
+ (11—t ,
0= ) S o N + N )

7 =TI — (1+k)Ry = (1 — to) (7 + 75) — (1 + k)R, = 0,
— (1+K)Ry =11
= (1 — t2) (w3, + ma1)

=(1—1ty) oul + pL
20(NM 4+ ¢NF) — 20(¢pnNM + N§F) |

where ﬁf” is, e.g., the gross post-tax profits of the MNE in country . The capital-market
clearing condition requires 2NM + (1 + k)NF = K = 2L. Letting n; = N;/L € [0,1], the
mass of pure exporters in country 2 is then expressed as N¥ = 2(1 —n;)L/(1 + x). Capital
owners invest in MNEs/pure exporters that guarantee higher return: R; > R;. Solving
AR = R, — Ry, = IIM/2 —TI¥ /(1 4+ k) = 0 gives, if any, the interior long-run equilibrium
ny € (0,1).

In the case where firms in both countries 1 and 2 become pure exporters, the free entry

4Although there may be a case where both MNEs and pure exporters coexist in country 1, we do not
consider here to illustrate our main point.
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condition implies

P =TF —2R, = (1 — t)) (7l + 75) — (1 + k)R, = 0,
= (1 —t1)(wf) + 713),

_(1—1) pL ouL
V020(NF+¢NF) " 20(NF + NF) |’

My =T — kRy = (1 — ta)(7f; +73) — (1 + K)Ra = 0,
— (14 K)Ry = 112
= (1 —ta) (73 + m31)

- ouL n
= (1=t) [%(NF FONE) T 20(6NF 1 NZEJ

The capital-market clearing condition requires (1 + k)N 4+ (1 4+ k)NF¥ = K = 2L. Letting
ny = (1 + k)Ny/(2L) € [0,1], the mass of pure exporters in country 2 is given by NF =
2(1—n1)L/(1+ k). Solving AR = Ry — Ry = IF /(1 + k) —I1Z /(14 k) = 0 gives, if any, the
interior long-run equilibrium n; € (0, 1).

Figure A9(a) shows the share of plants in country 1, when the fixed cost for setting up
an export plant is as high as that for an distribution affiliate, i.e., kK = 1. In this case,
firms in country 1 become MNEs so that N; = NM. The plant share in country 1 is thus
given by NM /(NM + 2NF) and has a non-monotonic relationship with trade openness ¢, as
in the basic model. We can check that this long-run equilibrium location pattern is indeed
consistent with individual firm’s incentive of organization choice using Figure A9(b). Namely,
given the long-run equilibrium mass of firms, Figure A9(b) draws IIM — IIZ, which captures
the incentive of firms in country ¢ to become an MNE. The fact that ﬁ{” — ﬁfJ is always
positive means that no firms in country 1 have an incentive to change their organization
form from an MNE to a pure exporter. Conversely, the fact that ﬁéw — ﬁf is always negative
suggests that no firms in country 2 are not willing to change their organization form from a
pure exporter to an MNE.

When « is low such that x = 0.8, no firms become MNEs. In this case, the plant share
in country 1 is given by 2N¥/(2NFE + 2NF) = NE/(NE + NF) and is weakly decreasing in
¢, as shown in Figure All(a). Since there are no profit shifting activities, higher taxes in
country 1 hamper production agglomeration. Figure A11(b) shows IIM — II¥ < 0 for any ¢,
confirming that no firms in both countries have an incentive to change their organizational
form. However,we note that ﬁ]l‘/[ —ﬁf is weakly increasing in ¢. As ¢ rises, the relative benefit
of becoming a pure exporter decreases because greater intra-firm trade, due to higher trade

openness, encourages profit shifting, and thus, makes becoming an MNE more profitable.
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When & is intermediate such that x = 0.95, the organizational choice of firms in country
1 is not uniform across ¢. When ¢ < ¢™*, firms in both countries become pure exporters,
whereas when ¢ > ¢**_ firms in country 1 become MNEs. Namely, Figure A10(a) depicts
NEJ(NE 4+ NF) for ¢ < ¢** and NM /(N + 2NF) for ¢ > ¢M*. The resulting plant share
is qualitatively similar to the one in Figure A9(a). The change in organizational form can be
explained by the fact that the sign of ﬁ{” — ﬁf changes from negative to positive at ¢**, as
shown in Figure A10(b).

As long as the benefit of becoming a pure exporter is not too large (x is not too small),
our main result holds that multinational production agglomerates in the high-tax country

when trade openness is high.

(a) (b)

o 0,01
# — Country 1
= — Country 2
T 084 S 0.0051
£ :
2 0.6 o
Z 04+ E N
= = -0.005 H
i g RN
A 021 % -0.011 ™ N
£ .~
0 T T T T = T T T T
0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1

M M
¢ trade openness ¢ trade opnenness

Figure A9. MNEs versus pure exporters when x is high
Notes: Parameter values are 0 = 5; t1 =0.3; 15 =0.2;  =0; 51 =05, u=1; k = 1.
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Figure A10. MNEs versus pure exporters when « is intermediate

Notes: Parameter values are 0 = 5; t1 = 0.3; 12 =0.2; § = 0; s1 = 0.5; p = 1; k = 0.95.
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Figure A11. MNEs versus pure exporters when x is low

Notes: Parameter values are 0 = 5;t1 =0.3; 0 =0.2; § =0; s1 = 0.5; u=1; Kk = 0.8.

G Asymmetric country size

Here, we allow countries to have unequal size, i.e., s; # 1/2, and derive the conditions under

which all production plants are agglomerated in the high-tax country 1 under completely free
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trade (¢ = 1). We set ¢ to zero and evaluate the capital-return differential (A2) at ¢ =1 to
obtain

AR’¢:1 _ ,u(t2 — tl)(O' — ].) (7 SoW1 i S1Wo ) ’

2

\ o o\t ng o ng+ene
<0
1= L,
where w; =; + ((;(——1)135]-’ for i # j € {1, 2},

noting that At; < 0 < Aty and 75 < 1 < 77. The capital-return differential is positive (or
negative) if the large bracket term in the first line is negative (or positive). The condition

for the big bracket term to be negative is

SaWq S1W2
YNy +ng Ny + Yane

< 0,

— Sowq (N1 + Y2n2) + s1wa(y1img + ng) < 0,

— ny [Sowi (1 — 72) + s102(71 — 1)] +82w172 + s102 < 0,

(. S/

~
>0

noting that ny = 1 — ny and 79 < 1 < 71. The inequality holds for any n; € [0, 1] if the
following holds:

ny[sawr (1 — 72) 4 s1wa(y1 — 1)] + sawi172 + s102
<1 [32@1(1 - 72> + 31W2(71 - 1)] + Sow17Y2 + S1Wa

= Sow1 + S1waM1

(b= t)[o(2s1 — 1)(1 — 1) — s1(ts — 1))
= (1 —t)(1—t) <0

where we used the Taylor approximation (A1) from the second to the last line. This inequality
holds if the following holds:

0'(281 — 1)(1 — tg) — Sl(tl — tg) < O,
— 51 < ? 51 € L 1
S P —— S — .
"Uor— A, T P\

As long as the high-tax country is not too large such that s; < 51, the capital-return differen-

tial at ¢ = 1 is positive for any n; € [0, 1]. In this case, production plants are agglomerated

in the high-tax country 1 in the long-run equilibrium: n4|y—; = 1.
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H Centralized decision making

In the text, we consider the case of decentralized decision making, in which the foreign
affiliate chooses a price to maximize its own profit. Here, using the same framework as in
the text, we examine the case of centralized decision making, in which the MNE chooses all
prices to maximize its total profit. As we shall see, the two different organization forms give
qualitatively similar results.

An MNE with a plant in country 1 solves the following problem:

max H1 = Imnax (]_ — tl)ﬂ'u + (1 — tg)ﬂ'lg — 2R1,
P11,91,P12 P11,91,P12
where 711 = (p11 — a)qu1 + (91 — 7a)q12 — C(g1, qi2),
T2 = (P12 - 91)Q12~

In contrast to decentralized decision making, pio is chosen to maximize II; rather than 7s.
C(+) is the concealment cost specified as C(g;,q;;) = 8(g; — Ta)?q;; with § > 0 (see Nielsen
et al., 2003; Kind et al., 2005; Haufler et al., 2018 for similar specifications).

The FOCs give the following optimal prices:

oa n Aty oa N At Aty
= =70+ — = T
P11 0__17 g1 257 P12 o—1 4(16 )
t; — 1t o
where At; = f o # 7 €{1,2}.

Mirror expressions hold for MNEs with production in country 2:

p22:a—1’ g2 =Ta+ —— Pa1 = 105

20’

oc—1

oa Atg oa < AtlAtg)
T+ .

As in the decentralized case, g; decreases with ¢; and increases with ¢;. Since pio = ps; and
g1 < go hold, we see p1o — g1 > p21 — go. This implies a higher profitability of the affiliate in
country 1 than that of the affiliate in country 2. As trade costs decline and the shifted profits
are larger, more MNEs are likely to locate their affiliate in country 2 to exploit the higher
price-cost margin. As a result, plants are agglomerated in country 1 for high openness. The
mechanism here that transfer pricing does not just shift profits but affects profitability is

very close to that in the decentralized decision case in the text.
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Using the optimal prices, we can rewrite the post-tax profit as

(1 —t)ul/2 [ (20 — 1) At Aty — 2(0 — 1)(At, + Atg)] V75 L2
I = ——"—~+(1—t) [T+
LT 0N+ Ny) ( 2) |” 4ad o(YNy + Ny)
I, = (A —to)ul/2 T (1—t) {T " (20 — D)AH AL —2(0 — 1) (At + Atg):| yo-TpuL/2
o(yN1+ Na) 4aé o(Ny + yNa)
_ At Aty 77
where v = (T + 105 ) ‘

The free entry and exit of firms drive these post-tax profits to zero (II; = 0), determining
the capital-return, R;.

As in the decentralized decision case, the long-run equilibrium distribution of plants is
interior if Ry — Ry = 0 has a solution for ny € (0,1). If Ry — Ry > 0 (or Ry — Ry < 0) for

any ny € [0, 1], then the economy reaches the corner equilibrium of n; = 1 (or ny = 0). We

obtain
(1 (v + 1)t —t2) . ,
— f S1
2 e e h gy TErel U
ny = 0 if e (5% 79 (ii) ’
0,1] if 7=752 (iii)
|1 if 7el[l,79%) (iv)
Aty Aty \ 7 t:—t, . .
h = At; = -2 1,2
where -~y (T+ 1as ) , t e i # 7 €{l1,2},
SS1— 1—t\=  AhAL 82 _q At Aty
S \1-t 4ad "’ o dad '

which is illustrated in Figure A12. The horizontal dashed line represents the share at which

the equilibrium share converges as trade costs go to infinity:

~ . 1 to — 11
= limm =0t S )

If trade costs are high such that 7 € (7°1,00), then the low-tax country hosts more
production plants than the high-tax country does. By contrast, if trade costs are low such that
7 € [1,791), the high-tax country attracts all production plants. This result is qualitatively
similar to that under decentralized decision making.
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Figure A12. Plant share under centralized decision making
Notes: Parameter values are 0 = 5; t1 = 0.3; to = 0.267; 6 = 0.1; s1 = 0.5; a = 1.

I Proof of Proposition 3

We obtain the capital-return differential in the no-transfer-pricing case, A}Ai, by substituting
M =7 =1, =0and s; =1/2 into Eq. (A2). The interior solution of n; € (0, 1) satisfying
AR=0is

1 (4 9)(h )

ny = =<

2 21-9)2-t 1)

which is smaller than one half and decreases with ¢ because ?1 > %\2
Evaluating AR at ny =0 yields

AR|_y = r-000)

¢

o
20
where ©(¢) = (1 - ¢)[1 —t1 — ¢(1 — t2)].

@(gb) = 0 has two solutions, ¢ = 1 and ¢ = &5

~ 1-1%
¢°=—=€(01),

11—t

noting ¢; > t. Clearly, @(qﬁ) or A1§|n1:0 are negative if ¢ € ((ES, 1). That is, if ¢ € (ggs, 1),

then all production plants are located in the low-tax country 2: ny = 0.
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In summary, the equilibrium plant share in country 1 is summarized as

1
2 21-9)2 -1t — )
0 it oo 1)

[0, 1] if p=1

ny =

J Proof of Proposition 4
We first check the SOCs for the maximization problem. The SOC of government 2 is

PG, 2,
8t% N 062(1 — t2)3 ’

Evaluating the SOC of government 1 at t, =5 = 1, gives

PG| _ v/2]aly2as+ (o = )VEI]

< 0.
Gt% 0'(1 — t1)3

to Zt;

We then confirm that ¢} lies in (0,1/2) and the government payoffs are positive. From the
analysis of the no-transfer-pricing case, we know that 5 = 5 € (0,1/2) and Ga(ty = t3) > 0
hold because oy > ay and «o; € (20/(uL),30/(uLl)). We only have to confirm ¢} € (0,1/2).
The condition for ¢ > 0 is

— \/202/&14—(0—1)\/20;@/0@ =0
1 — + )

uL(20 — 1)
R 1 _ pL(20 — 1) — (0 —1)\/20uL/ay 1
o 202 T al’

As we assume oy > o, it suffices to check ay > af:

202
pL(20 — 1) — (0 — 1)y/20uL/ay’
— Qg [uL(Qa —1)— (0 — 1)\/20uL/a2} > 207,

O./QZCYT
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This inequality always holds because ay > 20/(uL):

2 L
Qg [ML(20‘ —1)— (o — 1)\/20ML/042] > —z . [,uL(ZJ —1) = (o = 1)y/20uL - g—] = 207,
i o
The condition for ¢} < 1/2 is

I \/202/041—%(0—1)\/20;@/042 <1
=1 -

uL(20 — 1) 2
. 1 - pL(20 —1)/4 — (0 — 1)\/20uL/as 1
o 202 ol

As we assume o < 30/(uL), it suffices to check 30/(uL) < at:

39 o 20°
L pL(20 —1)/4 — (0 — 1)\/20uL/ay’
— —pL(20 4+ 3) — 12(0 — 1)\/20uL/ay < 0.

We can see that the government 1’s payoff in equilibrium is positive:

Gi(ty =t],ta =15) = 1 _
i =t =t) 20 [ * o ai(1—t3)
e ulty
> Gty =t5, 10 = t5) = —
i =ty ta =) = =7 ar(1— 1)
2
o _ Pt £ pl 1
> Gty = 13) = - = (==
2(l2 = ) 200 an(l—t) 200y
> 0,
where we used ¢ =, = 1 — /20 /(aguL) and a; > as.
(i) The tax rates of country 1 versus country 2. We check the condition under which

in the transfer-pricing case the equilibrium tax in country 1 is higher than that in country 2
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(1 > 15):

I \/202/0z1+(0—1)\/20uL/a2 -
i

= =t
uL(20 — 1) aopl
/ 202/a1+ 0—1)\/20/VLL/042
aguL 20 — 1) ’
— 20(20 — 1)/ay > 20? /al + (0 — 1)\/20uL/as,
2072 .
— > = .

2020 — 1)/ag — (0 — 1)y/20uL/ay

Similarly, we can check that a* € (ag,30 /(L)) holds. When ¢ is smaller than ¢°, all
production plants are located in the high-tax country (n; = 1) as long as ay > «* and thus
tt > t5(= 1) hold. The equilibrium is unique because neither government benefits from
changes in the tax rate from the equilibrium rate.

Conversely, if aq < o* and thus ¢ < ¢} hold, the lower tax rate of country 1 is inconsistent
with the presumption that all production plants are in country 1. In this case, government 1
sets a tax rate equal to that of government 2, and the plants are equally distributed between
the two countries: ny = 1/2. As both governments try to avoid tax base erosion from full
agglomeration of plants, the equal equilibrium tax rate of t* = (= t,) is unique.

(11) Tax rates with and without transfer pricing.  Assume 6 = 0 and oy > o*. Supposing
t1 > to, the objective function of government 1 with and without transfer pricing can be

summarized as

Lt Lt — 1At t
G = M ptilo—)Ah B
20 20 o oq(l—ty)

N

~
<0

1 transfer-pricing case
where 1 = ,

0 no-transfer-pricing case

where the second negative term of the right hand side of the equation represents tax base

erosion. A higher ¢; increases the tax base erosion:

@ /,LLtl (O’ - 1)At1 /LL(20' — 1) t1(2 — tl) — t2
B = — . < 0.

o 202 (1 —1t)?

Using this, we can compare the marginal effect of tax on the objective function with and
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without transfer pricing:

|

0
oty

CpL20-1) h(2-h) b

8G1(]1 = 1) . i ﬂLtl _ CY1t1
8t1 ti=1s N 8t1 20 1— tl
0G4 (1=0)
ot ti=t;
=0 2072
oty

where taxes are evaluated at the equilibrium under no transfer pricing: (t1,t;) = (t1,t2).
Government 1 has an incentive to reduce its tax rate from ¢;. Since the concave objective
function has a unique maximizer, government 1 sets a lower tax rate in the transfer-pricing

case than in the no-transfer-pricing case: ] < 1;. Under our assumption of oy > o*, >t

indeed holds.

K Tax competition under the Cobb-Douglas prefer-

ences

Here, we check the robustness of our result that introducing transfer pricing narrows the tax
difference under the Cobb-Douglas utility function. The basic model assumes the quasi-linear
utility function such that u; = pln Q; + ¢¥, implying that expenditures for manufacturing
varieties are fixed. To see this point first, let E; be the total expenditure for manufacturing

varieties in country 1. Using Eq. (1), we calculate the goods-market-clearing condition as

2
Ey = Z/ pir(w)gin (w)dw
i=1 we;

2

2 L ()

=1

2
= pul, Pyt Z/ pin (W) 7 dw
i=1 JwEL:
= ul, PPt Pl

= ﬂLh

which is exogenously given.

(1—4)?

Y

ti=t;
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Instead, we adopt the Cobb-Douglas utility function such that u; = Qf(¢P)'~?, where
0 € (0,1) is the weight attached to manufacturing goods. We also assume that tax revenues
in each country are repatriated to its residents. The aggregate demand for variety w defined
in Eq.(1) is modified as

) = (P AT,

where Li(= w;Ly) is labor income and T'R; is tax revenues. The total expenditure is no

longer constant:

2 o
pi(w)

=Y s

= /WEQ( P ) 0(Ly + TR )dw

We note that optimal prices are the same as those derived in the text. Using the results of

optimal prices, we rearrange tax revenues as

TR, =1t -ThH,

T'By = N1 + Namay
= Ni[(p11 — a)qi1 + L(g1 — Ta)qia] + Na(pa1 — g2)gan
= Ni[(p11 — a)qi1 + Na(pa1 — 92)qo1] + IN1 (g1 — Ta)qaz
= (Nip11qu1 + Nopaiga) /o + 1N1(g1 — Ta)qz

= Ey/o + 1Ni(g1 — 7a)qi2
G(Ll + tlTBl> (0’ — 1)At1 ¢710(L2 + t2TB2)

= + 1N Ab-1
o ' o o(¢y N1 + Ny) ( )
1 transfer-pricing case
where 1 = .
0 no-transfer-pricing case
Similarly, tax revenues in country 2 are given by
TR2 - tz . TBQ,
T By = Namay + Ni7io
O(Ly +t,TH — 1)At 0(L, +t,TB
_ (L2t 1y 2>+]1N2(0 )ALy ¢720(Ly + 01T By) (A5-2)

o o (N1 + ¢y N2)

The tax bases of the two countries are obtained by solving the system of equations: (A5-1)

and (A5-2). Next, we derive the Nash-equilibrium tax rates in the cases with and without
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transfer pricing.
No-transfer-pricing case. In the case without transfer pricing, government i € {1,2}’s

payoff becomes

l;
0L;t; t;
o—0t; o(1—t;)

where o < ap. Solving the FOCs give the equilibrium tax rates:

2 _q (0 —0)\/20/;
' VoL —+\/20]o;
noting that the tax base does not depend on the plant distribution n;. We assume that

o > 20/(o;L) and o; > 20/L to ensure positive tax rates: t; > 0, in which case the SOCs

also hold. Clearly, t; increases with ;. Government 1 with a more efficient tax administration

sets a higher tax rate than government 2 with a less efficient one.
Transfer-pricing case. In the case with transfer pricing and full production agglomer-

ation in country 1, government 1’s payoff becomes

9t1 Zfl
Gl ) U—Qtl( 1+ X) ar(1—t)’
(0 — 1)Ah

where X = . (L2 + tQTBQ)

o
—1)A L
_ (0= Ak tl-(L2+ ’ 2t2)<0.

o o — 6ty

X is a negative term accruing from the profits that the MNEs with production in country 1

transfer to their affiliates in country 2. It increases with #;:

0X  OL(oc—1)[o(1 —t1) + 0{t2(2t; — 1) — 13 }]
oty 2(1 — t1)2(0 — 0t1)%(0 — Ot,)

< 0,
noting that ¢ > 1; # € (0,1); and ¢; € [0, 1].

Government 2’s payoff is the same as that in the no-transfer-pricing case, and thus, its

equilibrium tax rate, denoted by t3, is unchanged: t5 = to. Using this, we can compare the
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marginal effect of tax on government 1’s payoff with and without transfer pricing:

o g Ot lo—0t 1—t]|,_; Ot lo—0t ||, 5
8G, (1 = 0) ) [ o1, }
=——— 4+ X
8151 - th g — 0t1 =5
ob 9251 8X
— X -
0 + [(O’ — 0t1)2 * o — ‘9751 8751} ti:?i
ot ti=t;

where taxes are evaluated at the equilibrium under no transfer pricing: t; = tAZ Government
1 has an incentive to reduce its tax rate from #;. Since the concave objective function has
a unique maximizer, government 1 sets a lower tax rate in the transfer-pricing case than in
the no-transfer-pricing case: t7 < t1. For consistency with full production agglomeration in
country 1, we choose the range of parameters such that ¢ > ¢ holds.

L Transfer-pricing regulation and efficiency of tax ad-

ministration

We assume that the degree of transfer-pricing regulation in country i, J;, increases with the
country’s efficiency of tax administration, «;. Specifically, we set §; = 0 + &q;, where &
captures the extent of correlation between the two measures. In Section 5.3 of the text, we

derive the equilibrium tax rate under tax competition with regulation as follows:

— 1)|\/20uL —20(1
ti*zl—\/l_/, where Y = 20 —1—(0 Jlv2opuljas —20(1+0,)/ai]

gL pL[20 — 1+ (0 —1)] ’
20 ~
tr=1-— =t5=t1
2 O{Ql,l/L ( 2 2)7

As 65 does not appear in t3*, we only focus on ¢7*. Differentiating ¢7* with respect to £ yields

dir 1 dY
N
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because

dy (0 —1)|20% 4+ a0 — 1)\/2<7,uL/042}

P77 T N )

As tax administration in country 1 is more efficient, government 1 prevents profit shifting

more effectively. It is not as afraid of tax base erosion and thus can raise its tax rate.
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