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Motivation

* The international corporate tax system is outdated.

e Inherits the broad principles set out in the 1920s at the League of Nations.
¢ Allows multinationals to exploit complexity, loopholes, and mismatches in international
tax rules.

—> =~ 5-10% of world corporate tax revenue losses due to profit shifting.

* Current system has eroded countries’ tax sovereignty (Janet Yellen, June 2021).
e Tax competition vs. fiscal dumping.

e October 2021: Reform agreement
* Main goal: plugging the “tax leaks,” i.e., curb profit-shifting to low-tax jurisdictions.
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This Paper

1. GE model of multinational activities with corporate taxes and profit shifting.

— Flexible: various taxation regimes and policy options (Destination versus minimum
taxation).
— Firms respond to tax reforms by reallocating activities and their tax planning strategy.
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This Paper

1. GE model of multinational activities with corporate taxes and profit shifting.

— Flexible: various taxation regimes and policy options (Destination versus minimum
taxation).
— Firms respond to tax reforms by reallocating activities and their tax planning strategy.

2. Introduce two key elements to understand the international reallocation effects at
stake in international reforms:

— Tax-elasticity of real activities vs. “paper profits”.
— Non-tax determinants: bilateral profit shifting frictions.

3. Assess the impact on corporate tax revenues, profit shifting, and welfare.

— New methodology to estimate bilateral profit shifting to calibrate the model.

— Estimate bilateral (source-haven) profit shifting frictions and residence-country
— Real-effects from tax reform of comparable magnitude to mechanical ones.

— Extensions: countries’ best response, alternative designs (DBCFT).
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Model



Model Outline

e Literature on MNEs: interdependence between the location of headquarters (HQ),
production, and sales.

* Headquarters i, Production /, Sales ,

Context

International corporate taxation’s principle: firms’ profits should be taxed where economic
activities take place and value is created.

e Allowing for tax avoidance — addition of a 4" jurisdiction, a tax haven .

e Jurisdictions indexed by i, [, n and h:
* Headquarters i,
e Production [,
e Salesn,

e Profits and taxes h.
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Model Outline
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Firm profits, firm location and tax avoidance

e Firms in 7 decide to enter.

e Firms differ in ¢y, i.e., their productivity and tax-avoidance ability in each pair /.
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Firm profits, firm location and tax avoidance

Firms in i decide to enter.

Firms differ in ¢y}, i.e., their productivity and tax-avoidance ability in each pair /5.

Global post-tax profits under monopolistic competition:
Profit Rate

Tax Rate Market Potential
1—0 o~
lz( o “Yilwz@iﬂélh) — i

i ( )I; o1 T (1 — tin) =
1

* Decide on the production site and tax location:

arg max {Hilh( ) = An(1— tip) (7_1}
Lh
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Firm profits, firm location and tax avoidance

Firms in i decide to enter.

Firms differ in ¢y}, i.e., their productivity and tax-avoidance ability in each pair /5.

Global post-tax profits under monopolistic competition:
Profit Rate

Tax Rate Market Potential
1—0 o~
lz( o “Yilwz@ilxlh) — i

i ( )Z; o1 T (1 — tin) =
1

* Decide on the production site and tax location:

arg max {Hilh( ) = An(1— tip) (7_1}
Lh

~ F (A, vy, 0p): multivariate Frechet distribution of productivities with scale
parameters Aj; and a homogenous correlation function G(.) akin to a nested logit.
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Aggregation

Proposition (Gravity Structure of Multinational Production and Profit Shifting)

The fraction of profits that remain taxable in each source country I is

i 211
Xy A (1 —tiy) =1y

. - R = :
Xi Yy A1 — tig) LG (A )
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The fraction of profits that remain taxable in each source country I is

i 211
Xy A (1 —tiy) =1y

. - R = :
Xi Yy A1 — tig) LG (A )

The fraction of shifted income generated by firms from i that is produced in | and reported in tax haven h
o 2.1 1
Xp Ay (U —ty) 7Ty

Yk ik Xijk e v 41
T Ljiojizk Agjic (1= Lijic) 1717

Hence, the partial elasticity of the tax base in | to 1 — t;y; is 01 := ;24 — 1 and the partial elasticity of
profits shifted from [ to h w.r.t. 1 — t;yy, is equal to 0y := 25 — 1.

o—
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Model Takeaways

¢ Note that taxes introduce 2 distortions so far

1. any positive tax distorts the entry margin = love for variety externality;
2. for a given level of average tax rate, dispersion in tax rates distorts the spatial allocation
of activity.
= Absent other considerations, the optimal tax rate is zero everywhere!

p

* We introduce a public good by U, = C, p* ", where B, is nominal tax revenues in .

* f, is the preference for tax revenues of country n calibrated assuming the observed
tax rates have been chosen non cooperatively (Nash equilibrium).

* Key trade-off of curbing PS:
1 public goods + better spatial allocation vs | N
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Model to Data



Calibration

* Sample:

e 40 countries — 84% of world GDP.
¢ Including 7 tax havens: Hong Kong, Ireland, Luxembourg, Netherlands, Singapore,
Switzerland + “Offshore Financial Centers” (aggregate of 29 tax havens).

¢ To be calibrated/estimated:

¢ Elasticity parameters (e.g., v1,02).

¢ Inputs:

e [P;j;: the probability for firms HQ in i to produce in [ and shift in /. .
e Trade shares from source [ to market 7.
e MP shares from residence i to source [.
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Identification

* The model structure gives two important results

Proposition (Decomposition of IP;;;)

The probability that a tax-avoiding firm from i produces in | and shifts to h is

Py = P; X Zit X X . for h # 1,

where P; = 11t is the probability that firms headquartered in i shift profits, {;; is the probability
that a tax-avozdzng firm headquartered in i locates production in | and )y, is the probability that
a tax-avoiding firm producing in | books its profits in h.

= We can get IP;;;, as a composition of unilateral and bilateral probabilities.
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Identification

* The model structure gives two important results

Proposition (Triangle of Profit Shifting)

The following holds

PSiy,
1 — 0 X X7

= PS flows from / to /: are implied by a system of equation taking as inputs MP from
i to | and shifted incomes from i to /.
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Identification

Profit Shifted;;, Profit Shifted;,

Excess Income : FDI

Residence

Source

Profits Shifted;; (MP;, 1)

17 oy

» Details J » Excess Income Estimation
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Profit shifting from i to / and / to h.

Residence Haven Source

Other

12



PS Flows Comparisons

Source Correlation  Obs. ’

TWZ (bilateral) 0.62 11 & ,

Excess services (bilateral) 0.64 182 = ¢ j/ .

TWZ (unilateral) 091 33 7

TIN 0.92 33 o

CORTAX 0.94 21 a7
In(Our PS)

» Details Excess Services

Figure 1: Comparison with TWZ (2022).
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Estimating Elasticities

* The model gives us gravity equations for real activity and shifted incomes

Pe ] ]
Xin _ Am(1 - till) 4 (Real Activity)
Xi v A1~ )7t 4 Gije(Ait)
" 2.1 1
Xan A (U= tp) 7Ty (PS)
Ytk Xijk — .

2 71 _

affitte, Parenti & Toubal Profit-shifting Frictions and the Geography of Multinational Activity 14



Estimating Elasticities

* The model gives us gravity equations for real activity and shifted incomes

X; .
In (Zl ;l(l'”) = (alﬁ T = 1> In (1 —ty;) + x1(X; + gravity; ) + FE;
1

(Real Activity)

X.
In (l’h) = ( 2 1) In(1 — t;,) + 61 (FE;; + gravityy, + Tax Haveny,) + FE;
Y n1 Kiln 1

o —

(PS)
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* The model gives us gravity equations for real activity and shifted incomes

X; .
In (Zl ;l(l'”) = (alﬁ T = 1> In (1 —ty;) + x1(X; + gravity; ) + FE;
1

(Real Activity)

X.
In (l’h) = ( 2 1) In(1 — t;,) + 61 (FE;; + gravityy, + Tax Haveny,) + FE;
Y n1 Kiln c—1

(PS)

* Backing out ¢ from firm-level markups, we obtain v; and v,

Ferrari, Laffitte, Parenti & Toubal Profit-shifting Frictions and the Geography of Multinational Activity 14



Estimating Elasticities

Estimation 0 Estimation 0

Xinl Xy Xiin ) Xiin
Dep. Var. In (Zi Xin ) Y Xin In <Zi Xin Y Xin

In(fy) 2639 3.047*

(0.688) (1.674)
In(Ey,) (Med.) 7.869%% 86254

(0.191) (1.295)
Observations 1,256 1,600 6,561 7,091
Estimator OLS PPML OLS PPML
Gravity controls Yes Yes Yes Yes
i country FE Yes Yes No No

i-I pair FE - - Yes Yes
Technology controls Yes

Yes -

Ferrari, Laffitte, Parenti & Toubal
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Profit Shifting Frictions

Proposition (Profit-Shifting Frictions)

At the calibrated equilibrium the following holds

P; e
Pllh iy x f(O),
ill

where f(-) is a known function of observables and 0 is
a normalizing constant such that 6; = 60;.
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Profit Shifting Frictions

Proposition (Profit-Shifting Frictions) 5

At the calibrated equilibrium the following holds

2 3+
Pin _ 5 H
= 00,0y, x f(O), 8
Py 2]
where f(-) is a known function of observables and 0 is 1

a normalizing constant such that 6; = 60;.

1 11 1.2 1.3 1.4 1.5
Y45 2 ,Costy,

Figure 2: Profit shifting friction «j,
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Profit Shifting Frictions

In(Costyyy,)
In(distanceyy,) 0.0118***  0.00901*** 0.0114*** 0.00957*** 0.0129***
(0.000420)  (0.000361)  (0.000348) (0.000350) (0.000402)
In(t; — ty,) -0.00149**  -0.0104*** -0.0124** -0.00553*** -0.0209***
(0.000214)  (0.000883)  (0.000984) (0.000450) (0.00189)
Corporate tax haven index;, -0.000979***
(2.60e-05)
Loopholes and gapsy, -0.000311***
(1.33e-05)
Transparency, (inverse) -0.000796***
(2.32¢-05)
Observations 6,996 6,996 6,996 6,996 6,996
Gravity Controls Yes Yes Yes Yes Yes
Residence Fixed Effects Yes Yes Yes Yes Yes
Source Fixed Effects Yes Yes Yes Yes Yes
Haven Fixed Effects Yes No No No No
Haven-level controls No Yes Yes Yes Yes

» Gravity Structure of PS Frictions
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Policy Analysis




Policy Counterfactuals

¢ Today: 2 policy alternatives

1. Unilateral 5% decrease in US statutory rate (40%—38%)
2. Multilateral minimum tax rate on foreign profits at 15%
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Policy Counterfactuals

¢ Today: 2 policy alternatives

1. Unilateral 5% decrease in US statutory rate (40%—38%)
2. Multilateral minimum tax rate on foreign profits at 15%

¢ In the paper:

1. Alternative designs of minimum tax
2. Corporate Inversion
3. Reactions of Tax Havens and Non-Havens to Mintax

e Qutcomes
- taxrevenues,
- profit shifting,
- production,
- real income,

- welfare.
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US decreases its tax rate by 5% (40% to 38%)

Effect on the U.S.
0.33
-0.02

R
£
o
(o]
[
c
<
(&)

-1 0 -9.95

USA

[ Tax revenues [ cop [ Profit shifting
Consumer real income Welfare

i, Laffitte, Parenti & Toubal

rofit-shifting Frictions and the Geography of Multinational Activity 19



US decreases its tax rate by 5% (40% to 38%)

Effect on tax revenues in the U.S.

Change in tax revenues (in %)

USA

Il Total effect I Tax rate effect
[ Profit shifting effect Production relocation effect
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US decreases its tax rate by 5% (40% to 38%)

Effect on real income in the U.S.

Change in real income (in %)

USA

Il Total effect [ Tax revenues effect
[ Wage effect Imbalances effect
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Multilateral Residence Minimum taxation 15%

Effect on the U.S.

Change in %
i

14
0.24
oA
0.19 012
USA
[ Taxrevenues [ GDP
Real Income Welfare

i, Laffitte, Parenti & Toubal
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Multilateral Residence Minimum taxation 159

Effect on tax revenues in the U.S.

Change in tax revenues (in %)

USA

Il Total effect I Tax rate effect
[ Profit shifting effect Production relocation effect
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Multilateral Residence Minimum taxation 15%

Effect on real income in the U.S. without entry
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Multilateral Residence Minimum taxation 159

Effect on real income in the U.S. without entry

Change in Consumers' real income (in %)

USA

Il Total effect [ Tax revenues effect
[ Wage effect Imbalances effect
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Multilateral Residence Minimum taxation 15%

Effect on real income in the U.S. with endogenous entry

Change in Consumers' real income (in %)

USA

Il Total effect [ Tax revenues effect
[ Wage effect Imbalances effect
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Multilateral Residence Minimum taxation 15% (US

PUPRN
aala|afayalaparars

A
A
U L L B B B
SEFFFFCSEFIFT I IHFEFTTE TG E T F LS

Change in Real Income
Public Good effect
4 Change in welfare

Note: Welfare of country 7 is defined as U, = (B,/ Pn)ﬁ" Y,/ P,,. Bars are stacked.
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More results

e Counterfactual scenarios:

e End of profit shifting.

e Unilateral vs multilateral.
* Partial equilibrium vs. general equilibrium:

e Tax revenues.
e Real Income. @D

e Countries best response.
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Conclusion

* Develop a quantitative model of MNCs with corporate taxation and profit shifting.
* Provide a new, model-consistent methodology to calibrate bilateral profit-shifting
and profit-shifting frictions.

e Profit-shifting frictions shape the geography of multinational production.

e Structurally estimate the corporate tax elasticity of real activity and profit shifting.

* Ongoing estimations using micro-level data.

e Simulate various tax reforms — impact of the international relocation of firms
across countries is of comparable magnitude as the gains in tax revenues.

* Ongoing: alternative design.
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Appendix



Excess FDI income

Dependent variable: FDI income

EATR, — EATRy  0056**  0036*  0.091** 0091  0.033*
0019  (0.019) (0017  (0.016)  (0.017)

Haveny: 1.565*** 2.336*** 2.767*** 2,104+ 2.682%**
0227)  (0238)  (0.337)  (0.747)  (0.326)

In(GDPy) 04974 0574 4472 4392 3395
(0.058)  (0.080)  (0.737)  (0.722)  (0.607)

In(GDPy)? 0.095*  0.093%*  0.069%*
(0.014)  (0.014)  (0.012)

In(GDPpey) 0355¢ 0372 0337 0304 0537
0191) (0157  (0111)  (0.109)  (0.100)

In(Disty) 0645 05017 2500 2163* 2617
0.089)  (0.073)  (0923)  (L.167)  (0.985)

In(Distys)? 0198 0173 0.188"*
(0.057)  (0.073)  (0.060)

Contig. 0632 0358 0115 0279 -0.046
(0246)  (0204)  (0.198)  (0212)  (0.182)

Com. Lang.index ~ 1309%* 1809 1340 1067  1039**
(0412) (05200  (0.514)  (0.398)  (0.499)

Colony 0436 0272 0088 0227 0263
(0294)  (0302)  (0.248)  (0.224)  (0.245)
Common Colonizer ~ 0.648%  0.822* 0423 0.090 0.247
(0322)  (0476)  (0.594)  (0475)  (0.478)
Com. Legal origin 0507 0.099 0409  1.045%* 0578
(0365)  (0458)  (0424)  (0381)  (0.413)

In(# employees) 0,393+
(0.080)
Observations 1444 1444 1,444 1,444 1216




Controlling for conduit FDI between tax havens

Correction for conduit FDI
Profit Shiftedy,

Excess Income

f (MP ils %)
i: headquarter [: production /: haven I': conduit haven



Calibrating IP;;;,: summary

1. Estimate )xj;,, share of profits by firms from i shifted to country &

PSih B
P, ; CilXin

2. Determine the conditional probability ;;: depends on multinational production
located in country I:
TiCiy
Gil S v
2 LG

with

)
I — ( Yir/ Vit ) 2
il =\ o
Yiol / Violy
captures the attractiveness of country [ for profits of firms headquartered in 7 relative

to a reference country .



Our methodology

* Inspired by TWZ, we can directly approximate PSy,

® PSy, is estimated as excessive high-risk services in a gravity equation.
e Servicejjsy = p1High-Risks x Haven; + st + jr + pij + €ijst

In(Excess service,)
(&

o

In(PS,)

—-—— y=x



Controlling for conduit FDI between tax havens

* International investment data biased by conduit countries (Damgaard & Elkjaer,
2017; Casella, 2019, Damgaard et al., 2019).

— Double-counting and overestimation for conduit countries.

e Example: FRA — NLD — IRL. We want: FRA — IRL.

* We use data from Damgaard et al. (2019): FDI stocks ultimate control instead of

direct control (Corrected;;).
* Denote conduit investment Conduit;; = FDI;; — Corrected;; and its share
. . Conduit;;
Allocation Conduit;j = deft”

) : Conduit;;
* Aggregate that needs to be reallocated: Share Conduit;; = %

* We obtain an allocation key to go from Excess;;y to Excessjy,.



Global profit shifting estimates in the literature

Author, fiscal estimate approach (date) Scope (US:T)?I?:JHS) (IL T:I)
UNCTAD, offshore investment matrix (2015) Global 200" 2012
OECD, aggregate tax rate differential (2015) Global 100-240 2014
Crivelli et al., tax haven spillover (2016) Global 123 2013 short-term
Crivelli et al., tax haven spillover (2016) Global 647 2013 long-term
Clausing, excess income in low-tax countries (2016) Global 280 2012
Cobham and Jansky, tax haven spillover (2018) Global 500 2013 long-term
Jansky and Palansky, offshore investment matrix (2018) Global 80+* 2015
Tarslgv, Wier, and Zucman, high profits-to-wage ratios Global 230 2015

of foreign-owned firms (2018)**

Source: Bradbury et al. (2018)



Elasticity v; and vy

Dependent variable: In %

Statutory Effective

Tax Rate Average Tax Rate
In(f;) 2.639*** 2.267***

(0.688) (0.708)

Headquarter country FE Yes Yes
Technology controls Yes Yes
Gravity controls Yes Yes
Observations 1,256 1,256
R-squared 0.667 0.666
Implied vy (0 =4) 10.90 9.800
Implied v (o = 6.88) 21.40 19.20
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as found in the literature (~ -3.6 compared to [-5, -3] found in Head &

Mayer, '04)

Notes: Corporate tax base “semi-elasticity



Elasticity v; and vy

Xllh
Dependent Variable: In (D o e )

Median Effective Tax Rate (t7;,)

In(f,) (Av.) 7.869%%*
(0.191)
FE; Yes
Gravity controls Yes
Observations 6,561
R-squared 0.994
Implied v, (0 = 4) 26.60
Implied v, (0 = 6.88) 52.10




Our methodology

* Instead of calibrating s;, use Torslov et al. (2022) data.
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Bilateral frictions 7;,, and

i1 and 17, can be expressed as ratios of shares:

_1 1

ZXSI(I [ X \ T-¢
k Xikk Xi
o= || S T, =
il Xt In Xun
N Xikk ¥

log(t)

8 7 8
log(distance) log(distance)

(a) MP costs y (b) Trade costs T



Profit shifting frictions «y,

* wj;, correlated w/ gravity vars and the tax haven index of the Tax Justice Network.

In(ain)

In(distancey,) 0.0117%** 0.00962%* 0.0114%* 0.00957*** 0.0129%**
(0.00250)  (0.00213) (0.00206) (0.00207) (0.00238)
Ever colony -0.00989* -0.0157*** -0.0173** -0.0163** -0.0176***
(0.00513) (0.00553) (0.00654) (0.00681) (0.00569)
Common colonizer j, -0.00951**  -0.0178*** -0.0122** -0.0151%** -0.0116**
(0.00452) (0.00440) (0.00448) (0.00460) (0.00452)
Common legal origin , -0.00343 -0.000954 -0.00559 -0.00671 -0.00154
(0.00499) (0.00554) (0.00537) (0.00563) (0.00522)
Contiguity j, -0.00222 -0.00371 0.00133 -0.00239 0.00360
0.00702)  (0.00957) (0.00979) (0.00970) (0.00982)
In(GDPy) -0.00697*** -0.00423** -0.00792%** -0.00221
(0.00110) (0.00179) (0.00147) (0.00241)
In(GDPpcy,) -0.00191 -0.0108*** -0.00749** -0.00442
(0.00212) (0.00310) (0.00312) (0.00335)
In(t; — ty,) -0.0124% -0.00553* -0.0209*
(0.00584) (0.00267) (0.0112)
Corporate tax haven index j, -0.000979***
(0.000154)
Loopholes and exemptions j, -0.000311#+*
(7.87¢-05)
Transparency -0.000796***
(0.000138)
Observations 212 212 212 212 212
R-squared 0.983 0.963 0.966 0.966 0.967
Source Fixed Effects Yes Yes Yes Yes Yes
Haven Fixed Effects Yes No No No No




Multilateral Source Minimum taxation 15% (US).

Minimum Taxation Tax Profit Real Consumer  Welfare
revenues  Shifting Production Real Income
A. Short Run
Unilateral
— Residence 4.20 -28.38 0.06 0.08 0.45
- Source 4.40 -38.68 -0.06 -0.001 0.38
Multilateral
— Residence 4.33 -29.37 0.11 0.11 0.49
- Source 3.99 -29.37 0.11 0.11 0.46
B. Long Run
Unilateral
— Residence 4.00 -27.77 -0.04 -0.14 0.21
— Source 433 -38.58 -0.12 -0.09 0.29
Multilateral
— Residence 4.09 -28.94 -0.06 -0.12 0.24
- Source 3.79 -28.95 -0.06 -0.13 0.20
- Tax havens’ adjustment 2.33 -28.95 -0.06 -0.16 0.05




Effects on tax revenues in the U.S.: Partial vs. General equilibrium

Change in real tax revenues (in %) Contribution (in %)
S LT Tax Rate Effect GE effect PS effect Real effect
(no reallocation) (reallocation) (change in PS)  (reallocation)
1) () 3) 4)
15% min. tax
Unil. Residence 2.59 4.00 1.49 -0.08
Unil. Source 2.12 4.33 2.32 -0.1
Multi. Residence 2.59 4.09 1.57 -0.07
Multi. Source 2.12 3.79 1.70 -0.03
TH adjustment 0 2.33 2.40 -0.07




Effects on welfare in the U.S.: Partial vs. General equilibrium

Change in real tax revenues (in %) Contribution (in %)
Soiget Tax Rate Effect GE effect Tax Rate Effect GE effect
(no reallocation) (reallocation) (no reallocation) (reallocation)
@) (6) () 8)
15% min. tax
Unil. Residence 0.06 -0.14 0 -0.25
Unil. Source 0.05 -0.09 0 -0.20
Multi. Residence 0.06 -0.12 0 -0.23
Multi. Source 0.05 -0.13 0 -0.23
TH adjustment 0 -0.16 0 -0.23
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