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© Introduction



Question

@ How do tax reforms targeted at multinational firms affect domestic
productivity, economic activity and welfare?
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Motivation: Recent Policy Episodes

Examples of tax reforms targeted at multinationals.

e U.S. Tax Cuts and Jobs Act (TCJA) removed the repatriation tax in
2017.

e A tax that the U.S. Government previously levied on the overseas
earnings of U.S. firms.

e U.K. and Japan implemented similar reforms in 2009.

o U.K. cut its corporate tax rate to 15% 2015.

e One reason stated by the Government was to increase FDI in Britain.

OECD proposal to have a coordinated global minimum tax in 2019.

o Aimed to reduce tax evasion by multinationals.
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Motivation: Heterogeneity

@ How do these targeted tax reforms affect the domestic economy?

@ “The activities of multinational firms account for almost one-third of
world GDP and about one-fourth of employment” (OECD, 2018).

@ Tax reforms aimed-at multinationals
= Affects behaviour of multinational firms.
= Changes goods and factor market conditions (equilibrium effects).
= Affects behaviour of non-multinationals.

= Cross-sectional changes aggregate to have an impact on the
macroeconomy.
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Motivation: Financial Frictions

@ What determines the magnitude of the equilibrium effects’ impact on
non-multinationals?

@ Depends on how sensitive non-multinationals’ investment behaviour is
to changes in market conditions.

e Non-multinationals are typically smaller in size than multinationals
(Flaaen (2014)).

o Smaller firms are impacted more by financial frictions (Hennessy &
Whited (2007)).

@ Non-multinationals investment behaviour may be affected
significantly by financial frictions.

@ Do these frictions interact with the equilibrium effects of the targeted
tax reforms?
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What | Do

(i) Develop a general dynamic quantitative model that can be used to
evaluate tax reforms targeted at multinationals on the macroeconomy.

o Heterogeneous firms,
o Intensive (capital accumulation) and extensive margin investment.
e Financial frictions.
(i1) Apply this general framework to the removal of the U.S. repatriation
tax.
e Study the steady state and transition path. Ask the following:
(a) Does heterogeneity matter quantitatively?
(b) Do dynamics matter quantitatively?

(c) Do financial frictions matter quantitatively?

Answers: yes, yes and yes.
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@ U.S. repatriation tax: a rate that the U.S. Government levied on the
overseas earnings of U.S. multinationals prior to 2018.

@ Did its removal in the TCJA increase or decrease domestic economic
activity?
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U.S. Repatriation Tax: Tradeoff

@ Depends on selection effects that move in both directions.

@ Negative: increases the relative value of being a multinational.

= Offshores export production.

= Downward-pressure on domestic activity.

o Positive: “greater competitiveness” of U.S. firms.
= Increases the value to being a U.S. startup firm.
= Higher domestic firm entry.
= Raises U.S. labour wages and drives out unproductive firms.

= Upward-pressure on domestic activity.

@ Overall impact is a quantitative question.
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Preview of Results

@ For tax reforms that target multinationals.
(a) Heterogeneity matters.
e Remove repatriation tax and compare across steady states.
e Has a quantitatively significant effect on macroeconomy.
1 productivity (1.2%), GDP (0.4%), wage (0.2%), welfare (0.2%).

o Approximate U.S. revenue neutrality.

(b) Dynamics matter.
e Remove repatriation tax and study transition between steady states.
e Some positive steady state effects are partially offset.
o 1 welfare smaller (0.1%) when accounting for transition.
(c) Financial frictions matter.
o Reform looks better in the presence of financial frictions.

o Steady state welfare decreases when frictions are shut-down.
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U.S. Repatriation Tax: Institutional Details

IBM Global HQ, NYC, USA IBM UK Subsidiary

o 7GR = 7C _ +C is the U.S. repatriation tax rate pre-reform where

o 7€ is U.S. domestic corporate tax rate (35%),

o 7C*

o 7CR = 0 post-reform.

is foreign domestic corporate tax rate.
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Prologue Model

@ How do these tax reforms targeted at multinationals affect the entire
firm cross-section?

@ Start by focusing on the export-FDI decision in a simple partial
equilibrium context.

@ In the context of removing the repatriation tax.
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Prologue Model Setup

e Two Countries: Home (H) and Foreign (F).
@ One good: made by heterogeneous H firms.
@ All from the perspective of H firms: fixed unit mass. No F firms.

e Corporate tax rates: 7€ for H earnings, 7¢* for F earnings and
76U = 7€ — 7C* for repatriated F earnings.

o Draw productivity 8 € U[6, 0].

@ Production function y = 6 for output y.
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Prologue Model Setup

Firms are price-takers.

Price of goods in H is unity: P"* for price in F.

@ Assume inelastic demand for goods made by H firms in F.

e P"* clears the market for H goods in F.
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@ Discrete choice setup as in Helpman, Melitz, & Yeaple (2004).
@ Firms make discrete choice to maximise payoff to shareholders.
o Conditional on 6:

o Exit (E): zero payoff.

o Pure domestic (D): sell to H market only.

e Exporter (X): produce goods in H for sale in F.

o Multinational (M): produce goods in F for sale in F.
o Fixed capital expenditure of xP if non-exiting.

e Exporter and multinational incur additional fixed costs xX and x™
respectively.

o Tradeoff: xM > xX, exporters incur proportional iceberg variable cost
of i € [0,1].
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Prologue Model Equilibrium

V(0) = max[VE(0), VP(9), vVX(6), VM(0)]

VE®9) =

vP(h) = —x +(1—TC)9

VX(0) = —xP —xX + (170 + (1 - 7)1 - )PTh
VM(Q) —xP —x +(1 C)O—i—(l—TC’U—TC*)a’itG

1
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Prologue Model: Pre-Reform
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Prologue Model: Post-Reform
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Prologue Model: the Static Partial Equilibrium Case Spencer (Nottingham, UK)

Prologue Model Summary

o Cross-sectional effects on the export-FDI decision come through:

(1) Direct effect: tax savings.

(2) Terms of trade effect: lower goods price abroad.
@ How does the reform affect the exit-domestic decision?
@ How do financial frictions impact the equilibrium effects?

@ Need a quantitative model.
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Quantitative Model Environment

Fully dynamic in discrete time.
@ Six agents: households, firms and government in H and F.

@ Focus is on heterogeneous H firms; all others are representative.

H firms make one variety, F firms make another.

@ Households want to consume both varieties.
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Quantitative Model Environment

Home Foreign

Home goods: P/ (exogenous)

Home goods: P (endogenous)
Foreign goods: P (exogenous Foreign goods: P (exogenous
t t

Home wage: W; (endogenous) Foreign wage: W} (exogenous)

@ Home Country is a “small open economy” .

@ Exogenous demand curve for Home goods in Foreign.
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Quantitative Model Environment

@ H firms draw idiosyncratic productivity shocks from persistent
distribution

log(0:) = pelog(f:—1) + €rp, €ro ~ N(0,03)

Produce using capital (k' in H and k* in F) and labour in each
country.

Capital adjustment costs.

ic\2
O(i€, kE) = Q;C(’;z for c € {H, F}
t

Same selection setup as prologue model: exit the industry (E), be a
domestic firm (D), exporter (X) or multinational (M).

Fixed capital and operating expenses of each status: (x/, x©) for
I € {D,X,M}.
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Quantitative Model Environment

@ H firms can raise external financing at Home: equity and debt.

e New equity (e) is raised at a premium ((e)

(&) = no + mile| + n2€?

e Can borrow b; with debt tax shields (interest tax deductions) up to
liquidation value of capital stocks.

bt+1 < ngt—&-l + fH*kt—i-l
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Quantitative Model Environment

@ Homeland Investment Act (2004): one-time repatriation tax holiday.

@ Model incorporates occasional repatriation tax holidays pre-reform:

e Stochastic repatriation tax rate pre-reform TtC’U.

e Some probability of statutory rate 7¢ — 7¢* with complementary
probability of temporary zero rate.
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Quantitative Model Environment

e Apple Sells $12 Billion of Bonds to Keep Cash Overseas (Bloomberg,
2014).

@ Model allows multinationals to defer repatriation and wait for a tax
holiday pre-reform.

@ Can borrow against their overseas earnings while they wait:

bry1 < fHkéi1 + fH*ktHfl
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Quantitative Model Equilibrium: Incumbents

@ Denote an incumbent's state vector 3; = (kH, kF'*, by, Gt,TtC’U).

Seek to maximise present value to equityholders.

@ Make discrete choice conditional on state vector

Vi(5:) = Vi(g
+(Ft) se{Erf‘Eiﬁ’M} £ (Pt)

@ Denote s;_1(Ft—1) € {D, X, M} the state of the firm last period.
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Quantitative Model Equilibrium: Incumbent Domestic

VP(@:) = max

el(7e) = (1= 7°) (0elkt) ()T = Went! —x) —if! -

{kgpbtﬂ}

Dividends to shareholders pre-issuance

D/ - .
di" (1) + BE¢[Vet1(Fet1)]
——
Dividends to shareholders net of issuance costs Continuation value
D/~ D/ -
er (Bt) “Loogy<o St (r))

H earnings
b
fH* ktH* + t+1 _ bt
N—— 1+4r
Liquidation of F capital S~ Old debt repayment

New debt issuance

it =kt — (1 -8kl

H H
bey1 <& kil

Equity issuance costs

oMt k)

N———
H capital adjustment cost

1 c
(1)

Debt tax shields
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Quantitative Model Equilibrium: Incumbent Exporter

VE (@)= max  d(G) + BE Vi1 (Fesn)]

{kf1sbet
4 (Pe) = & (Pe) — Lox(z)<oC(er (Br))
X (Fe) = (1— ) (9t(k:")a(nf’)7 — Wl - XD’O) i oMt k)

+ (1= 7) ({1 = PP 0K ()7 = Wan = x°)

Earnings from export sales

X Hx | Hx* b+1 1 C
—(1—]15r71:)()X +€ kt +ﬁ—bt+bt (1—1+r)7'

Initial X fixed capex
-H H H
iy = kih1 — (1 —20) ke

H H
ber1 <€k
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Quantitative Model Equilibrium: Incumbent Multinational

V(@)= max  di(@e) + BE[ Vg1 (Feir)]

{kt+17 t11,Pet1
(@t) =& (‘Pt) 1 eM (pt)<0<(et (#t))
eM@) =11 )(Gt(kt) (nY" = Went! —xD’O) —iH oMM kY

1— TtC’U _ TC*
+u(@e) % {Jlut(@)zo <71 — ) + Jlut(@)<o}

Repatriations

M, bett 1 ¢
= (1= 15 (g_1)=m)X 1T bt + bt (1 14 r) 4

Initial M fixed capex
ue(@e)= (1 - 7%) (Pf’*ﬁr(kf’*)“(nf*)” — Weni™ — x”*=0) — i = (i k)

itH = ki — (1= 08)k!
kt+1 ( - 5)kH*
bt+1 < ekl + MK
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Quantitative Model Equilibrium: New Entrant

@ New entrants always start as domestic firms.

. b 1
VN = max —il —xP 4+ L 4 BENIV,. (5
t {kfL1ber1} ‘ 1+r BE: [Viy1(Ber1)]

H _ | H
Iy = kit

HH
bey1 <&k
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Strategy

@ Discipline the model with data to answer the quantitative questions:
(i) Does heterogeneity matter?
(ii) Do dynamics matter?

(iii) Do financial frictions matter?
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Parameters Calibrated Inside the Model

Name Variable Value Moment Targeted

xP Fixed CAPEX for entry 0.48  Exit/entry rate

xX Fixed CAPEX for exporter 0.70 Transition probability (D,X)

xM Fixed CAPEX for multinational  1.30 Transition probability (D,M)

xP:9  Fixed OPEX for domestic 0.30  Transition probability (D,D)

xX:0 Fixed OPEX for exporter 0.21 Transition probability (X,X)
M+.0" Fixed OPEX for multinational 1.17 Transition probability (M,M)

Adjustment cost scaling 0.05 Mean investment to book ratio

¢o Equity issuance cost 0.05 Fraction of firms issuing equity

G1 Equity issuance cost 0.02 Mean issuance to book ratio

@) Equity issuance cost 0.01 Std. dev. issuance to book ratio
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Parameters Calibrated Inside the Model

Name Variable Value Moment Targeted

xP Fixed CAPEX for entry 0.48  Exit/entry rate

xX Fixed CAPEX for exporter 0.70 Transition probability (D,X)

xM Fixed CAPEX for multinational  1.30 Transition probability (D,M)

xP© " Fixed OPEX for domestic 0.30  Transition probability (D,D)

xX:0 Fixed OPEX for exporter 0.21 Transition probability (X,X)
M0 Fixed OPEX for multinational 1.17 Transition probability (M,M)

¢ Adjustment cost scaling 0.05 Mean investment to book ratio

¢o Equity issuance cost 0.05 Fraction of firms issuing equity

(1 Equity issuance cost 0.02 Mean issuance to book ratio

(2 Equity issuance cost 0.01 Std. dev. issuance to book ratio
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Transition Probabilities

Data Transition Probabilities

t/t+1 Domestic  Exporter Multinational  Exit
Domestic 84.62 5.41 0.03 9.93
Exporter 13.14 80.69 0.84 5.32
Multinational 0.27 1.86 91.75 6.13
Entrant 85.95 12.89 1.18

Model Transition Probabilities (* targeted moments)

t/t+1 Domestic Exporter Multinational Exit
Domestic 76.90* 6.05* 0.07* 17.33
Exporter 10.69 85.21* 410 0.00
Multinational 14.70 0.00 85.30* 0.00
Entrant 95.00 0.05 0.00

Data source: U.S. census from Boehm, Flaaen, Nayar (2016)
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Other Moments

Targeted Moment Data (%) Model (%)
Fraction of firms issuing equity 33.14 30.14
Mean equity issuance to book ratio 5.60 4.52
S.D. of equity issuance to book ratio 21.41 20.92
Mean investment to book ratio 5.80 8.32
Exit rate 9.55 8.75
Untargeted Moment Data (%) Model (%)
Aggregate repatriations to F earnings 7.33 9.31
Productivity advantage (X over D) 38.80 37.45
Productivity advantage (M over D) 53.70 48.21
Mean debt to book ratio 18.77 23.22
S.D. of debt to book ratio 41.01 37.89
Fraction of exporting (X) firms 15.64 23.02
Fraction of multinational (M) firms 5.60 7.12

Data sources: Compustat, BEA, Helpman, Melitz, & Yeaple (2004)



Quantitative Results: Removing the Repatriation Tax Spencer (Nottingham, UK)
Roadmap

© Quantitative Results: Removing the Repatriation Tax



Quantitative Results: Removing the Repatriation Tax Spencer (Nottingham, UK)

Counterfactual Design

@ Start in pre-reform steady state with TtC’U > 0.



Quantitative Results: Removing the Repatriation Tax Spencer (Nottingham, UK)

Counterfactual Design

@ Start in pre-reform steady state with TtC’U > 0.

@ Three sets of quantitative results:



Quantitative Results: Removing the Repatriation Tax Spencer (Nottingham, UK)

Counterfactual Design

@ Start in pre-reform steady state with TtC’U > 0.
@ Three sets of quantitative results:

(1) Set 7Y = 0 and study effect on steady state ('long-run’).



Quantitative Results: Removing the Repatriation Tax Spencer (Nottingham, UK)

Counterfactual Design

@ Start in pre-reform steady state with TtC’U > 0.
@ Three sets of quantitative results:
(1) Set 7Y = 0 and study effect on steady state ('long-run’).

(1) Set 75'Y = 0 and study effect on transition ('short-run’).



Quantitative Results: Removing the Repatriation Tax Spencer (Nottingham, UK)

Counterfactual Design

@ Start in pre-reform steady state with TtC’U > 0.
@ Three sets of quantitative results:
(1) Set 7Y = 0 and study effect on steady state ('long-run’).

(1) Set 75'Y = 0 and study effect on transition ('short-run’).

(1) Set (o = ¢1 = (2 and re-run exercise (1) above (financial frictions).
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(1) Long-run results: does heterogeneity matter?
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Quantitative Results: Removing the Repatriation Tax

Spencer (Nottingham, UK)

() Long-Run
g E D X M
| | ] s
| | | |
g E D X M
T
Variable Change (%)

U.S. goods price in Foreign (PH*)
Measure of U.S. firms
U.S. wage (W)

-0.44
1.39
0.23



Quantitative Results: Removing the Repatriation Tax Spencer (Nottingham, UK)

(1) Long-Run

Moment Pre-reform Post-reform
Entry/exit rate 8.75 8.78
Fraction of exporting (X) firms 23.02 22.90

Fraction of multinational (M) firms 7.12 7.24
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(1) Long-Run

Firm Status Change (%)

Multinational -0.17
Exporter 0.01
Domestic 0.03
Exiter 0.09

Percentage changes in average productivity
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(1) Long-Run

Spencer (Nottingham, UK)

Variable Change (%)
Domestic output 0.40
Exports -0.30
Productivity 1.18
Dividends 0.68
U.S. Government taxes -0.05
U.S. Welfare 0.18
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(I11) Short-run results: do dynamics and transitions matter?



Quantitative Results: Removing the Repatriation Tax Spencer (Nottingham, UK)
(I1) Short-Run

@ Start in pre-reform steady state at t = —1.



Quantitative Results: Removing the Repatriation Tax Spencer (Nottingham, UK)

(I1) Short-Run

@ Start in pre-reform steady state at t = —1.

@ U.S. Government announces the reform at the end of period t = 0 to
be effective from t = 1 onwards.



Quantitative Results: Removing the Repatriation Tax Spencer (Nottingham, UK)

(I1) Short-Run

@ Start in pre-reform steady state at t = —1.

@ U.S. Government announces the reform at the end of period t = 0 to
be effective from t = 1 onwards.

@ Map convergence to new steady state.
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(I1) Short-Run
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(III) Financial Frictions

Variable Change (%) Change (%)
(Without frictions)  (With frictions)
U.S. goods price in Foreign (PH*) -0.62 -0.44

@ In the counterfactual without financial frictions:

e Terms of trade effect is stronger.

e Marginal cost of foreign investment is lower for newly-established
multinationals.

= Larger increase in supply of goods to the foreign market.
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(III) Financial Frictions

Variable Change (%)  Change (%)

(Without frictions) (With frictions)
U.S. goods price in Foreign (P*) -0.62 -0.44
Measure of U.S. firms 0.36 1.39
U.S. wage (W) -0.05 0.23

= Bigger drop in value of exporting.
= Pushes-back against the pro-competitive effect: weaker entry.

= Decrease in the U.S. wage.
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(III) Financial Frictions

Variable Change (%)  Change (%)

(Without frictions) (With frictions)
Domestic output 0.18 0.40
Exports -0.42 -0.30
Productivity 0.31 1.18
Dividends 0.10 0.68
U.S. Government taxes -0.08 -0.05

U.S. Welfare -0.12 0.18
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Takeaways

@ How do tax reforms targeted at multinationals affect the domestic
macroeconomy?

| develop a new framework to address this question.

@ Punchline: quantitative significance of
o Heterogeneity,
e Dynamics,

e Financial frictions.

U.S. application: 0.1% 1 in welfare and approximate revenue
neutrality.



SLC (UEIEE S U Tl
Appendix Contents

@ Related literature.

Equilibrium of static model with financial frictions
@ Transition probabilities

@ Aggregate repatriations data

Capital structure of U.S. multinationals

Response of incumbent multinationals to reform.

o Data
o Model

Welfare losses without financial frictions? Theory of second best.
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Transition Probabilities

Data Transition Probabilities

t/t+1 Domestic  Exporter Multinational  Exit
Domestic 84.62 5.41 0.03 9.93
Exporter 13.14 80.69 0.84 5.32
Multinational 0.27 1.86 91.75 6.13
Entrant 85.95 12.89 1.18

Data source: U.S. census from Boehm, Flaaen, Nayar (2016)
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Source: Bureau of Economic Analysis (BEA)
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Multinationals Only
Variable Mean | Median | Std. dev.
Cash/Assets 0.1 0.1 0.2
Debt/Assets 0.2 0.1 0.3
Dividends/Assets 0.1 0.0 0.1
Equity issuance/Assets 0.1 0.3 3.5

Source: Compustat
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Response of Incumbent Multinationals (Data)

@ Homeland Investment Act 2004: “repatriation tax holiday”.

e Temporary reduction to 5.25%.

o “A $1 increase in repatriations was associated with an increase of
almost $1 in payouts to shareholders” (Dharmapala et al. (2011)).



Response of Incumbent Multinationals (Data)

Figure 1. Quarterly repatriation and reinvestment of the earnings of foreign affiliates of US MNEs, 2014-2018
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Note: Quarterly repatriated earnings and reinvested earnings sum to the total quarterly earnings of foreign affiliates of US MNEs. Figures
are rounded.

Source: US Bureau of Economic Analysis.
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o Keep status for a given state the same post-reform as it was

pre-reform.

@ Keep all prices and the mass of firms constant.

Variable (%) of Aggregate Response
U.S. output 0.50
Foreign output -1.20
Dividends 62.30
Debt -30.20




Static Model with Financial Frictions: Equilibrium
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Unconstrained firms

Constrained firms



Static Model with Financial Frictions: Counterfactual
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Theory of Second Best

Why do we get welfare decreasing in the absence of financial
frictions?

Other taxes are in place.

If there were no other taxes, then domestic wage would be higher.

@ More incentive for FDI.

Fewer pure domestics/exporters: less potential for offshoring.

Welfare gains: tax savings by MNEs distributed to shareholders.
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