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Motivation

MNEs shift large portions of their profits to tax havens, reducing tax revenues in their home
countries by hundreds of billions of dollars per year

® Torslpv et al. (2022): 36% of global MNE profits shifted to tax havens
® OECD: $240 bn. (10%) of global corporate tax revenues lost annually

In October 2021, 136 countries representing 90% of global GDP signed onto historic policy
framework designed by OECD/G20 to address profit shifting

® Pillar 1: Sales-based allocation of profit taxation rights

¢ Pillar 2: Global minimum corporate income tax

This paper:
® How does profit shifting affect MNEs’ production decisions at the micro level?
® What are the aggregate consequences of these micro effects?
® How will the OECD/G20 framework affect the global economy?



Overview

What we do
1. Develop theory of profit shifting and intangible investment
2. Embed theory in multi-country, heterogeneous-firm GE model
3. Calibrate to data on profit shifting under current international tax regime
4.

Evaluate impact of OECD/G20 proposal

What we find

1. Profit shifting increases intangible investment, leading to higher output in all of an MNE’s
subsidiaries, both foreign and domestic

2. The OECD/G20 plan will largely eliminate profit shifting, but also reduce global output



MNEs shift profits by transferring nonrival
intangible capital to affiliates in tax havens

Tax-haven affiliates charge parent (and
other affiliates) licensing fees
Empirical evidence
— Delis et al. (2021): R&D-intensive
firms shift more profits

— Accoto et al. (2021): Profit shifters
import IP services from tax havens

End result: increases after-tax return
on intangible investment

Our theory of profit shifting in brief

Company A in high-tax-rate Sale or license of IP
country: IP development,
enhancement, maintenance

N
& protection Related company B in License of IP

low-tax-rate country:
Owner of IP, minimal

Transfer functions or risks Related company C in
purchase price ] high-tax-rate country:
or royalty Transfer price Exploitation and use of
the IP
for IP use

“95 percent of Apple’s R€D... is conducted in the United
States... [During] 2009 to 2012, ASI [Apple Ireland] paid...
$5 billion to [Apple USA] as its share of the RE&D costs.
Ower that same time period, ASI received profits of $7/4
billion. The difference between ASI’s costs and the profits,
almost $70 billion, is how much tazable income [should]
have flowed to the United States.”

— U.S. Senator Carl Levin, May 21, 2013



THEORY OF PROFIT SHIFTING



Environment: Basics

® MNE operates in N countries that differ in TFP (A;), prices (p;, w;), corporate taxes (T;)
— 4. Parent division in home country
— j# i Foreign affiliates

— ¢*: Tax haven with 7 = min {7y, ..., Tn}
® Production technology in country j:
Fy (= 4) = 420,

— 2 Non-rival (within MNE) intangible capital, purchased in home country
— Ix: Rival factors, purchased locally in &

— ¢ + v < 1: Decreasing returns to scale

® MNE’s goal: maximize global after-tax profits Z]]il (1 — Tj) M



Environment: Transfer pricing and profit shifting

® Transfer pricing:

— Foreign affiliates pay licensing fees g; to use intangible capital

— Arm’s-length principle: ¢; = ¢p; <Ajz¢_1[j7)

® Profit shifting:
— Parent division can sell fraction A of intangible capital licensing rights to tax haven
— Sale occurs at markdown ¢ < 1 below arm’s-length price Ej gj

— Incurs convex cost C(A) = A — (1 — A)log(1 — A) per unit value of z

® Characterize solution to MNE’s problem in two cases:
— No profit shifting: A =0
— With profit shifting: A chosen optimally



Profit accounting

No profit shifting:
[Parent] m; = p; (A:2?0)) — wili — piz+ E 4%
J#i

[Affiliate] m; = p; (Ajz¢[]7) —wilj— gz, ViFi

With profit shifting:

[Parent] Wizpi(Aiz‘p[Z)—w“ piz+ (pAZq]—qu—F(l—}\)Zq] C(%)Zq] z
J#i

N
[Tax haven] 74 = pg ( #2 [y) — wply + AZ g— (1 —=XNgr — (pAZ gl 2
e =1

[Afﬁhate] 7T‘7' = pj (AJZ‘b[]Y) — ’(Ujlj — QjZ, VJ 7é i, Z'*



Solution to MNE’s problem

No profit shifting:

(z;v_l ¢A>
z=——

pi

® A;is a constant that depends on A;, p;, and w;

® Unaffected by corporate taxes. Transfer pricing = costs and benefits of z are taxed in ¢

With profit shifting:

Z: <Z]{1¢/\7>1¢ (1_C(A)+ X(l—(P)(Ti—Ti*))m

Y23 (1—m)

Per-unit net gain from profit shifting > 1

® Profit shifting increases z = higher output in all production locations

e Effect increasing in 7;, decreasing in ¢ and 7



Policy implications and additional results

Key tradeoff: profit shifting reduces high-tax countries’ corporate tax bases, but also increases
MNESs’ incentives to invest in intangible capital

¢ Global minimum tax (i.e., increase in 7;+) and other policies intended to curb profit shifting
have adverse macroeconomic side effects

Effects of OECD/G20 pillar 1 (sales-based allocation of profit taxation rights):

e Similar effects as raising 7+ or ¢: Reduces profit shifting but also intangible investment

® Makes profit shifting and intangible investment less sensitive to tax rates = global minimum
tax and profit reallocation are substitutes



QUANTITATIVE MODEL & CALIBRATION



Model environment

® Quantitative version of model accounts for importance of firm heterogeneity in MNE activity
and profit shifting

— Firms are heterogeneous in productivity
— Endogenous selection to exporting and establishing foreign affiliates

— In terms of #: non-exporters > exporters > MNEs > profit-shifting MNEs

In terms or size: non-exporters < exporters < MNEs < profit-shifting MNEs

® N productive regions
— Representative consumer, gov’t, and measure of firms

— Differ in population, TFP, trade/FDI openness, corporate taxes

® 1 unproductive region (“tax haven”)

— Gov’t earns revenue by taxing profits of foreign MNEs’ affiliates



Calibration

Aggregate countries into 5 regions:
® High-tax regions: North America (NA), Europe (EU), Rest of the World (RW)
® Profit-shifting destinations identified by Torslgv et al. (2022) split into
— Low tax (LT): Belgium, Switzerland, Netherlands, Ireland etc.

— Tax haven (TH): Antigua, Aruba, the Bahamas, Barbados etc.
— NA, EU, and RW firms can shift profits to LT and/or TH (after paying fixed FDI costs)

Identification of key parameters:
® TFP (A;) and prod. dispersion (0,): GDP and firm size dist.
® Intangible share (¢): Foreign MNEs’ intangible share
® Trade costs (k¥ €): Num. exporters, trade flows
® FDI costs (k”, o): Num. MNEs, foreign MNEs’ VA shares
® Corporate tax rates (7): taken from Tgrslgv et al. (2022)

Profit shifting costs (¢;): Lost profit estimates from Torslgv et al. (2022)
— Lost profits/GDP: 0.6% for NA, 1.4% for EU, 0.7% for RoW.



Validation

1. Share of corporate income taxes paid by foreign MNEs

Source NA EU LT RW

Data 16.65 41.58 7240 16.32
Model 24.40 40.56 73.30 18.54

2. Firm-level semi-elasticity of domestic parent profits w.r.t. int’l tax gap

Source Estimate
Heckemeyer and Overesch (2017) 0.79
Beer et al. (2020) 0.98
Johansson et al. (2017) 1.11

Model 0.87




QUANTITATIVE RESULTS



OECD/G20 plan: effects on profit shifting and output

(a) Change in lost profits (%) 0.00 (b) Change in real GDP (%)
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OECD/G20 plan: effects on profit shifting and output

(a) Change in lost profits (%) 0.00 (b) Change in real GDP (%)
—201 —0.05
_40 4
—0.10 A
760 4
—0.15 A
780 4
—0.20

North America Europe Rest of world North America Europe Rest of world

Profit reallocation =~ == Global min. tax rate ~ EE Both pillars

Both pillars reduce profit shifting, but also GDP



OECD/G20 plan: effects on profit shifting and output

(a) Change in lost profits (%) 0.00 (b) Change in real GDP (%)
—201 —0.05
_40 4
—0.10 A
760 4
—0.15 A
780 4
—0.20

North America Europe Rest of world North America Europe Rest of world

Profit reallocation =~ == Global min. tax rate ~ EE Both pillars

Global min tax has larger effect on profit shifting, but smaller effect on output



OECD/G20 plan: effects on profit shifting and output

(a) Change in lost profits (%) (b) Change in real GDP (%)
T 0.00 - -
—207 —0.05
740 4
—0.10 A
_60 .
—0.15 A
_80 <
—0.20

North America Europe Rest of world North America Europe Rest of world

Profit reallocation =~ =@ Global min. tax rate ~ #E Both pillars

Combined effect of both pillars on profit shifting similar to effect of global min tax.
Combined effect on GDP similar to effect of profit reallocation.



OECD/G20 plan: varying the pillar parameters (NA only)

Global minimum tax (%)
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OECD/G20 plan: varying the pillar parameters (NA only)

Lost profits (benchmark=1) Real GDP (% drop)
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Effect of OECD /G20 plan on profit shifting can be achieved with smaller output loss
by raising global min tax slightly and eliminting profit reallocation rule
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CONCLUSION



Takeaways

Methodology: Develop theory in which MNEs shift profits by transferring IP to tax havens.
Integrate into quantitative GE model.

Theoretical insight: Profit shifting increases’ MNESs’ incentives to invest in intangible
investment. Boosts output both at home and abroad.

Quantification: OECD/G20 reform will materially reduce global GDP. Despite small number of
firms targeted, similar magnitude to welfare effects of major trade liberalizations.

® U.S. gained 0.06% from NAFTA (Caliendo and Parro, 2014)
® OECD gained 0.15% from China trade (di Giovanni et al., 2014)
Key inputs affecting the magnitudes of macro effects:
® Volume of shifted profits
® Elasticity of booked profits w.r.t. tax wedge
® Elasticity of intangible investment w.r.t to effective corporate income tax for MNE
¢ Elasticity of labor supply (GE effects)



APPENDIX



Calibration Overview

Parameter  Description Value(s)  Target/source
(a) Assigned parameters
o] EoS between products 5 Standard
N; Population Varies World Development Indicators
T; Corporate income tax rate Varies Terslpv et al. (2021)
(b) Calibrated parameters
) Technology capital share 0.11 MNES’ intangible income share
A; Total factor productivity Varies Real GDP
M4 Productivity dispersion Varies Large firms’ employment share
P Utility weight on leisure Varies L;= N;/3
£ Variable export cost Varies Bilateral imports/GDP
KZX Fixed export cost Varies Pct. of firms that export
o Variable FDI cost Varies Foreign MNES’ share of value added
KZ.F Fixed FDI cost Varies Avg. emp. of firms w/ foreign affiliates
VirT Cost of shifting profits to LT Varies Total lost profits
WirH Cost of shifting profits to TH Varies Share of profits shifted to TH
wTH Fixed cost of TH affiliate Varies Avg. emp. of firms w/ TH affiliates




Calibration: Region-specific target moments

Region Al\rInC)J:i};a Europe Low-tax RoW Tax haven
Population (NA = 100) 100 92 11 1,323 -
Real GDP (NA = 100) 100 80.78 14.57 297.10 -
Corporate tax rate (%) 22.5 17.3 11.4 17.4 3.3
Foreign MNEs’ VA share (%) 11.12 19.82 28.73 9.55 -
Total lost profits (3B) 143 216 - 257 -
Lost profits to TH (%) 66.4 44.5 - 71.1 -
Imports from.. (% GDP)

North America - 1.28 1.77 1.74 -

Europe 1.70 - 12.39 3.78 -

Low tax 0.35 2.98 0.59 -

Row 6.15 7.96 6.78 - -




Calibration: Internally-calibrated parameter values

Region Al\rlr?g:i}cla Europe  Low-tax RoW Tax haven
TFP (Aj) 1.00 0.89 1.58 0.20 -
Prod. dispersion () 4.28 4.31 4.83 4.12 -
Utility weight on leisure (;) 1.06 1.08 1.09 1.06 -
Fixed export cost (ki) 1.7e-3 3.5e-3 1.0e-3 1.4e-2 -
Variable FDI cost (o;) 0.47 0.56 0.52 0.53 -
Fixed FDI cost (k!") 1.80 1.59 0.46 8.75 -
Cost of shifting profits to LT (¥;17) 3.40 0.38 - 2.35 -
Cost of shifting profits to TH (;7ru) 2.25 1.25 - 1.76 -
Fixed FDI cost to TH (k) 0.09 0.06 - 0.59 -
Variable trade cost from...

North America — 3.21 3.41 2.07 -

Europe 1.89 - 1.69 1.33 -

Low tax 2.04 1.59 1.56 -

RoW 2.26 2.59 3.01 - -




OECD/G20 plan details

Pillar 1: Sales-based profit allocation

® Allocate rights to tax 25% of an MNE’s global residual profits based on countries’ shares of
its global sales

® Residual profits defined as reported profits above pre-determined share of revenues

® Independent of a physical presence; export destinations without foreign affiliates get a cut

Pillar 2: Global minimum corporate income tax
e If firm from ¢ reports profits in j with 7; < 7 = 15%, then ¢ taxes these profits at rate 7 — 7;

® Does not require tax havens to change their tax rates or affect their tax revenues (unless
firms react by shifting fewer profits). Parent corporate in 7 just pays larger tax bill.



OECD/G20 plan: decomposition of output effects (NA vs. LT)

Value added (% chg.) Intang. capital (% chg.)

. Non Domestic  Foreign Non Domestic
Region Total y\NEs  MNEs  MNEs %l MNEs  MNEs
(a) Pillar 1: Profit reallocation
North America  -0.13 -0.01 -0.30 -0.05 -0.40 0.15 -0.80
Low tax -0.13 -0.10 0.36 -0.56 0.79 0.23 1.35
(b) Pillar 2: Global minimum tax rate
North America  -0.06 0.01 -0.10 -0.13 -0.15 0.08 -0.31
Low tax 0.02 0.23 0.19 -0.46 0.32 0.36 0.28

(¢) Pillars 1 & 2 together
North America  -0.17 -0.02 -0.36 -0.11 -0.48 0.17 -0.94
Low tax -0.13 0.07 0.50 -0.98 1.00 0.48 1.51




OECD/G20 plan: decomposition of output effects (NA vs. LT)

Value added (% chg.) Intang. capital (% chg.)
. Non Domestic  Foreign Non Domestic

Region Total yiNEs  MNEs  MNEs  °® MNEs MNEs
(a) Pillar 1: Profit reallocation
North America  -0.13 -0.01 -0.30 -0.05 -0.40 0.15 -0.80
Low tax -0.13 -0.10 0.36 -0.56 0.79 0.23 1.35
(b) Pillar 2: Global minimum tax rate
North America  -0.06 0.01 -0.10 -0.13 -0.15 0.08 -0.31
Low tax 0.02 0.23 0.19 -0.46 0.32 0.36 0.28
(¢) Pillars 1 & 2 together
North America  -0.17 -0.02 -0.36 -0.11 -0.48 0.17 -0.94
Low tax -0.13 0.07 0.50 -0.98 1.00 0.48 1.51

Output falls in both high- and low tax regions, but for different reasons.



OECD/G20 plan: decomposition of output effects (NA vs. LT)

Value added (% chg.) Intang. capital (% chg.)
. Non Domestic  Foreign Non Domestic

Region Total y\NEs  MNEs  MNEs %l MNEs  MNEs
(a) Pillar 1: Profit reallocation
North America  -0.13 -0.01 -0.30 -0.05 -0.40 0.15 -0.80
Low tax -0.13 -0.10 0.36 -0.56 0.79 0.23 1.35
(b) Pillar 2: Global minimum tazx rate
North America  -0.06 0.01 -0.10 -0.13 -0.15 0.08 -0.31
Low tax 0.02 0.23 0.19 -0.46 0.32 0.36 0.28
(¢) Pillars 1 & 2 together
North America  -0.17 -0.02 -0.36 -0.11 -0.48 0.17 -0.94
Low tax -0.13 0.07 0.50 -0.98 1.00 0.48 1.51

In high-tax regions, losses come primarily from domestic MINEs’ lower intangible
investment. But foreign MNEs matter too.



OECD/G20 plan: decomposition of output effects (NA vs. LT)

Value added (% chg.) Intang. capital (% chg.)
. Non Domestic  Foreign Non Domestic

Region Total y\NEs  MNEs  MNEs %l MNEs  MNEs
(a) Pillar 1: Profit reallocation
North America  -0.13 -0.01 -0.30 -0.05 -0.40 0.15 -0.80
Low tax -0.13 -0.10 0.36 -0.56 0.79 0.23 1.35
(b) Pillar 2: Global minimum tazx rate
North America  -0.06 0.01 -0.10 -0.13 -0.15 0.08 -0.31
Low tax 0.02 0.23 0.19 -0.46 0.32 0.36 0.28
(¢) Pillars 1 & 2 together
North America  -0.17 -0.02 -0.36 -0.11 -0.48 0.17 -0.94
Low tax -0.13 0.07 0.50 -0.98 1.00 0.48 1.51

In low-tax region, losses come solely from foreign MINEs’ lower intangible
investment. Note domestic firms actually invest and produce more.



Inspecting the mechanism: macro effects

Tech. capital (% chg.)

Resi Lost profits Corp. tax Value added Total Non Domestic
ceton (% GDP)  rev. (% chg.) (% chg.) MNEs  MNEs

(a) Effects of transfer pricing (FT — TP)

North America 0.00 4.32 -0.16 -0.54 0.58 -1.34

Low tax 0.00 -2.17 -0.25 0.74 -0.75 2.28

(b) Effects of profit shifting (TP — PS)
North America 0.68 -3.82 0.08 0.21 -0.11 0.45
Low tax -4.37 23.52 -0.04 -0.55 -0.60 -0.49




Inspecting the mechanism: value added decomposition

Value added (% chg.)

. Non Domestic Foreign
Region Total MNEs MNEs MNEs
(a) Effects of transfer pricing (no transfer pricing vs. no shifting)

North America -0.16 0.36 -0.85 0.35
Low tax -0.25 -0.72 1.10 -0.56

(b) Effects of profit shifting (no shifting vs. baseline)
North America 0.08 -0.00 0.15 0.15
Low tax -0.04 -0.33 -0.29 0.64




Inspecting the mechanism: intuition (NA only)

Effect of transfer pricing (FT — TP)
® Partial equilibrium:

— Domestic MNEs: after-tax marginal revenue product of z | — z | — output |
— Non MNEs: no direct effect
— Corporate tax base 1/

® General equilibrium

— Reallocation effect: Wages | — non MNEs z, Y 1
— FDI effect: Wages | — foreign MNEs z, Y 1
— Corporate tax base 1

Effect of profit shifting (TP — PS)
® Opposite direction for all effects

¢ Allowing MNEs to shift profits undoes adverse effects of transfer pricing regulations



Model details: consumer’s problem

Consumers choose labor supply L and consumption C:

o rd =g () + wes (1)

subject to



Firms in quantitative model

Productivity heterogeneity and monopolistic competition as in Chaney (2008)

Choices of firm based in region
- Jx C{1,..., N} {7}: set of export destinations, subject to fixed cost K,g
JrC K1,..., N} \ {i}: set of foreign affiliate locations, subject to fixed cost ;
— 22> 0: Intangible investment, requires R&D labor in home country
— ¢, k; > 0: rival local factors for j€ JpU {i}
— A > 0: share of intangible capital to shift

¢ Allow simultaneous exporting and FDI (Jx N Jp # 0) as in Garetto et al. (2019) and
McGrattan and Waddle (2020)

Interdependence between z and (Jr, A) makes MNEs (especially those that shift profits)
more intangible-intensive, but also makes for complex combinatorial optimization problem



Model details: final goods producer

The final goods producer of region ¢ combines intermediate goods with a CES technology:

Q;= [; /Q] jS(w)gdw]

® Q) the set of goods from ¢ available in j.
® ¢;;: quantity of inputs
® p: elas. of sub. between varieties

Demand curves: )
1 _1
pji(w) = P;Qf qiji(w) e,

The price index is :

P, =

J =
Z/ Pji(w)l_gdf*’]
=1 7 i




Model details: technology

Technology of firm w in region

yJ(W) = oijAja(w) (N]z(w))yéj(w)d’

where

04 is openness of j to FDI from ¢
A;is TFP in region j

a is the firm-specific productivity
N; is population in region j

z is firm’s intangible capital

£; is labor hired in j

v and ¢ are returns to scale parameters



Model details: trade and FDI

® Firms from region 7 can serve the domestic market freely.

® Two options for serving foreign markets:

— Export domestically produced goods. Fixed cost: K4x
— Open a foreign affiliate and produce locally. Fixed cost: K;r

® The firm’s resource constraints
Yi = Gt Z &jq;-);
Jje€JIx
Y= qij. JE€ Jr
where

— Jx € J\ i : set of foreign destinations to which the firm exports
— Jr € J\ i : set of foreign destinations in which the firm operates a subsidiary



Model details: scale choice

We use non-exporting foreign affiliate as an example.
Given z, an affiliate of firm w € €2; in region j chooses labor input / to maximize profit:
mh(a, 2) = ”;?prij(@q— Wit
- mePij% (ouAs) T (N2)"'% 2 — e

From the FOC, £ can be solved as:

1

= { [dj(gg_l)] Q (Pi/ W))° Qs (0A;0)°" (sz)w—ﬂ}“’“”



Model details: intangible capital choice

R&D technology: number of workers required to produce 1 unit of intangible capital in country j
is Bj

Under free transferability, the optimal choice of z is

L {<¢+g—¢g> [ (L= ) Wi/ A i
'y(g - 1) (1 — ’T'i) (Rn - C“) + Zjejp(l - ’Tj) (RZJ - Cij)

Within the square bracket (the exponent outside is negative):

$+o—do

}WW

® The numerator is the marginal cost of producing z.
® The denominator is the marginal benefit.
® Adding transfer pricing and profit shifting will change optimal z through the denominator.



Model details: profit shifting choice

From the FOC, optimal A can be solved as (independent of z):
_ o=t [ (T Ti)
A=) 1=t

We can see that A:
® decreases with the discount factor ¢.

® decreases with lowest tax rate 7.



Model details: firm’s problem (no transfer pricing)

Domestic parent profits

afT(w) = max §(1—7) |pilai)gs+ (PE(aX) al — Wikix) — Wil + 2/ A)) — Wi KijF
2.7

x.JF.a jelx JeJp
S0 e — Wik } )
j€lp —

Foreign subsidiary profits

subject to (1), (2), (3), and (4).

Simplify the notation:

T (a7 Jx) = max i qis) i + Z pi( @) @y — Wil
@i { @35 Yie s Li Ty
st gyt Z €44 = yi = Asa( N;i2) €2

JjE€JIx

and



Model details: firm’s problem (no transfer pricing)

Thus, the conglomerate’s problem can be written more succinctly as
dfT(w) = {(1 — Ti) |:7f1-D((1, 2, Jx) - W; (Z/Az + Z Kijx + Z Kz‘jF):|

JeJx j€Jp
+> 1 -mmi(a, z)}

jeJr



Model details: firm’s problem (transfer pricing)

Building upon d*7(a), the TP version of the problem can be written as

Licensing fees

— e
dfP(w) = max < (1 —7)|7P(a, z Jx) — Wil 2/ A; + E Kijx + E Kijr ) + g V(%) 2
i = Pl L i i y 2y JX i i X g F ij
WX . .
Jedx j€Jr jeJr

+ 2(1—3){%5(@'2)_ N H

jeJp
Licensing fee



Model details: firm’s problem (profit shifting)

dPS(w) = max {(1 — i) [‘niD(a, z Jx) — W; (z/Ai + Z Kix + Z KijF‘)
2IX JPALTATH JjeJ j A
Jedy jelp
Licensing fee receipts Proceeds from selling z

+ Z(l —Arr — Ara)P4(2) 2+ (@A + @il t) vi(2)z

jelp

Licensing fee payments Tax haven affiliate cost Cost of shifting z
= e+ Arw)%iu(2)z — Wikirgl(Ara > 0) — C(Ary + C(>\LT))V¢(Z)Z]

Licensing fee receipts
+(1 - TLT)l(LTEJF) [TrfLT(a, Z) + Z )\LTI%',]'(Z)Z— (pi>\LT’Ui(Z)Z - ﬁiLT(z)z :|
N—— N———

JeIpAILT) Cost of buying z Licensing fee pay
+(1 *TTH)l(ATH>0)[ Do Am®a(2)z — eATHvi(2)z }
N—— ——’

jedpoti}
F Cost of buying =

Licensing fee receipts

+ Y e[ - 249z 1}

jeEJp\{LT}

Licensing fee



Model details: accounting measures

Nominal GDP:

Goods Trade:

GDP;

I

= Z/ pii(w)yji(w) dw.
- wer,ieJF(w)

j=1

Z/ py(w) (14 &) @ (w) dw,

J#i

=~ [ ) (146 £iw) do

J#i



Model details: accounting measures

Services Trade:
— high-tax regions

BxY =3 [ 1= Aurw) = Ara()] 8 (@)x(w) do

J#L
S _ ()2 ()2
s = g /Q Duur(e) + AT 94()e(w) dw ; /Q I()eAw) da

— low-tax regions:
EX{p=> :/ [1 = Ara(w)] 95(w)2(w) dw+ > / AL79ji(w)2(w) dw
i S g1 S

iy =3 [ Arwysw)s(w) do+ > [ 1= A )19w)etw) do
g R g#i 02

— tax haven:

1
B = 3 [ Nt w)etw)de
j=1 J



Model details: accounting measures

Net factor receipts and payments:

NFR; —Z/ (1-m)m

J#i

NFP; = Z/ A—7)7

J#i

(w)dw

PS(w) dw



Model details: market clearing

Labor market:

goods production . fixed costs
z production

I ,—/—
Li:;/%eﬁ(w) der/Qi 2w)/ A; dw+/Q[ ( S+ > K,F+ATH(w)>0KiT”> dw

JeTx(w) jeIp(w)

+/ (Ci (A rm) + Cipr(A o)) v(w)2(w) dw
Q;

costs of shifting 2

Government Budget Constraint:

Balance of Payments:

EXY + EX? — IMY — IM; + NFR; — NFP; = 0.
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