&

EUROPEAN CENTRAL BANK

EUROSYSTEM

Working Paper Series

Ursel Baumann, Alistair Dieppe, Why should the world care?
Allan Gloe Dizioli . .
Analysis, mechanisms and
spillovers of the destination based
border adjusted tax

No 2093 / August 2017

Disclaimer: This paper should not be reported as representing the views of the European Central Bank
(ECB). The views expressed are those of the authors and do not necessarily reflect those of the ECB.



Abstract

Members of the US House of Representatives have proposed a major overhaul of the US corporate tax
system, the so-called “destination-based border-adjusted cash-flow tax” (DBCFT). The literature on the
economic implications and spillovers of such a DBCFT is scarce. This paper aims to provide a
comprehensive analysis of the mechanics of such a tax, its macroeconomic implications as well as its
global spillovers using a fully structural global multi-country model. Our results suggest that the short
term macroeconomic impact of the reform would depend primarily on how permanent agents perceive
the policy to be. Robustness scenarios show that the magnitude of the short term impact will also
depend on the extent to which exporters are reimbursed by their domestic costs; what categories of
goods are excluded from the reform; how the government uses the revenues generated by the border
adjusted tax; and the pricing system used by exporters. Moreover, global spillovers will depend on how
easy it is to replace imported goods by domestic production; whether US trading partners retaliate, and
how financial markets in emerging economies react. If there is disequilibrium in relative prices in the
short term, global economic activity spillovers could be strongly negative and world trade could
decline substantially.

JEL codes: C68, E47, F41, F44, F62, 041
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Non-technical summary

Republican members of the US House of Representatives have proposed a corporate tax reform, the
so-called “destination-based border-adjusted cash-flow tax” (DBCFT). This tax would represent a
major overhaul of the US corporate tax system and would potentially have important economic impli-
cations in the US and globally if implemented. Against this background, this paper analyses the me-
chanics of the new tax proposal, its macroeconomic implications as well as its global spillovers using
a global multi-country model. The model embodies fully structural demand for imports, which is an
input in domestic firms’ production functions, and tracks bilateral trade in intermediate and final
goods. This structure enables us to track a key feature of this new tax that changes the relative cost of
imports related to domestic production. The structure in the model is also complex enough to capture
the impacts of lower taxation on new investments and the effect of higher employment and nominal
wages on personal income taxation. Finally, the decisions on savings and investment are fully micro-
founded, which enable us to properly track how this new tax would affect the external balance macro-
economic fundamentals. Finally, we have a stylized way to capture the change in the capital taxation
that might not fully reflect the nuances of the complex US tax system. Our results suggest that the
short term macroeconomic impacts of the reform would depend primarily on how permanent agents
perceive the policy to be. This perception determines if the desired net foreign asset position would
change in the short term, and therefore directs the pressures on the US dollar to appreciate in order to
offset the impact of the border adjustment. When agents perceive the policy to be more permanent,
most of the short term boost to US GDP comes from lower taxation on capital. Instead, when agents
see the policy to be temporary, the short term economic impact is amplified because the border ad-
justment in this case affects the agents’ investment and saving decisions and leads to a temporary dis-
equilibrium in domestic-foreign relative prices, which triggers a temporary positive terms of trade
shock that leads to an external sector boost on top of the economic stimulus from the lower taxation
on capital. In this case, the US economy rebalances away from domestic demand and imports towards
exports.

The macroeconomic implications also depend on a number of other factors that are explored in the
paper. These include: (1) whether US trading partners retaliate, which will have implications on the
external sector dynamics in any scenario studied; (2) the extent to which export firms are reimbursed
by tax liabilities related to their domestic costs, which will determine the possible neutrality of this tax
in relation to investment and saving decisions and on the size of the initial terms of trade shock if the
policy is perceived as temporary; (3) the extent to which some categories of goods may be excluded
from the DBCFT tax base, which will have the same implications as item (2); (4) how the government
uses the revenues generated by the border adjustment, which will determine by how much domestic
consumers will be compensated by possible higher costs on import goods and (5) the pricing system
used by exporters, which won’t have longer term effects but might have implications on the short term
adjustment period if exporters cannot immediately pass through higher taxation costs to consumers.

The robustness scenarios show that the short-term rise in US GDP and inflation would be substantial-
ly reduced in particular if exporters do not receive a rebate for the tax liability related to their domes-
tic inputs. In addition, all the scenarios show that the US fiscal deficit would deteriorate over time,
thus increasing the need for fiscal consolidation in the medium-term that could offset some of the pos-
itive short-term GDP impacts of this corporate tax reform.
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The global spillovers of the DBCFT also depend on agents’ subjective probability of policy reversal.
Under a policy perceived as more permanent spillovers are limited. However, the spillovers to global
GDP and world trade are sizeable and negative if the policy change is perceived as temporary and as-
suming no retaliation by other countries. Moreover, there is a rebalancing in global trade deficits, with
surplus regions experiencing deterioration and the US experiencing an improvement in its trade bal-
ance. As for global trade, even in the policy perceived to last 4 years scenario without retaliation,
world trade declines substantially and global economic activity spillovers are substantially negative.
Countries with large exposure to US trade are hit the hardest World trade would decline significantly
more strongly if a coordinated retaliation against the US border adjusted tax materialises. Aside from
retaliation, global spillovers will also depend on how easy it is to replace imported goods by domestic
production, and on the extent to which the US dollar appreciation may cause stress in EME financial
markets.
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1 Introduction

In 2016, US House Republicans released their “blueprint” for a reform of the US tax system entitled
‘A better Way: Our Vision for a Confident America’. This plan covers changes to several aspects of
the US tax system. One aspect is the new proposed way to tax corporations. This so-called “destina-
tion-based border-adjusted cash-flow tax” (DBCFT) would potentially represent a major overhaul of
the US corporate tax system. The main features of the proposal are (i) a significant reduction in the
corporate income tax rate from currently 35% to a cash flow tax rate of 20% and (ii) border adjust-
ment, which we show is economically equivalent to an export subsidy and an import tariff.?

There is little real world experience with cash-flow taxes, with only origin-based cash-flow taxes hav-
ing been implemented in practice, see European Commission (2015). In addition, despite being in-
tensely debated in policy circles, the literature on the macroeconomic implications of a border-
adjusted cash-flow tax is rather scarce.

From a theoretical standpoint, the literature has focused on the debate surrounding the potential reac-
tion of the US dollar and the impact on tax revenues. As regards the exchange rate, proponents of the
DBCFT, including the ideological originators, Auerbach and Holtz-Eakin (2016), argue that the US
dollar will adjust sharply to offset economic effects on US inflation and the trade balance. According
to them, due to an immediate exchange rate reaction, the border-adjusted tax would not distort trade.
In line with this view, Feldstein (2017) argues that the border-adjusted tax would essentially have no
impact on US inflation, since higher import prices would be immediately offset by a rise in the US
dollar. To preserve the original trade balance (despite the border adjustment), with a 20% cash flow
tax rate, the value of the dollar would have to rise by 25%. However, as argued by Hufbauer and
Zhiayao (2017), this reflects an assumption that US national saving and investment and, by implica-
tion, the trade deficit would remain unchanged.’ Viard (2017) points out that the impact on trade de-
pends on whether the design of the DBCFT reform includes a full refund to exporters. If the latter was
not given, the tariff on imports and subsidy rate on exports would not be equal, thus leading to trade
distortions. In a widely quoted earlier paper, Feldstein and Krugman (1990) discuss the impact of bor-
der adjustment in the context of a Value Added Tax (VAT). They show that the absence of distortion-
ary effects from a VAT depends on the rebate of VAT on exports. They also argue that in the absence
of an export rebate, a VAT would act like an export tax-which in general equilibrium is equivalent to
an import tariff. Moreover, they argue that a VAT without border adjustment could also be neutral
with respect to trade, if the currency of the country introducing the VAT adjusts to a large extent to
offset the trade distortions.

Turning to the impact on US fiscal revenues, Feldstein (2017), focusing only on the border-
adjustment element of the tax reform, argues that border-adjustment would lead to a substantial rise in
tax revenues, which - since the value of US imports exceeds that of US exports - would not be borne
by US consumers or firms. Static microsimulations based on a panel of US corporations by McClel-
land and Patel (2017) confirm this. The authors analyse the impact on the size and cyclicality of the

? Our paper focuses on the macroeconomic implications of a unilateral adoption of the DBCFT in the United States. The effects would be
very different under universal adoption.

3 Private-sector economists are also sceptical that the US dollar will adjust fully. A number of private-sector economists have done some
quantitative assessments of the impact of the DBCFT. Overall, these suggest that the border-adjusted tax is expected to have an impact on
US CPI inflation of an order of magnitude of between 0.5-1.5pp, while increasing the US dollar by around 10-15%.
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tax base of replacing the current corporate tax system with a DBCFT by comparing the two steady-
states. Their main findings are that the tax base under the DBCFT would be larger and less cyclical on
aggregate compared with the current corporate income tax base. However, this assumes no behaviour-
al changes to the tax reform. Instead, as discussed by Cline (2017), behavioural changes in the econ-
omy coupled with an incomplete exchange rate offset would eventually erode the trade deficit and,
thereby, the expected revenue from the cash flow tax.

Critics of the tax point to its distributional effects and possible trade retaliation by other countries
aside from potential fiscal revenue losses. Devereux and de la Feria (2014) discuss the legal and prac-
tical issues arising with the universal implementation of such a tax, while Auerbach et al (2017) eval-
uate a universal versus unilateral adoption of the DBCFT based on five criteria (economic efficiency,
robustness to tax avoidance and evasion, ease of administration, fairness and stability). Summers
(2017) strongly criticises the proposed reform, summarising four major flaws: (i) the change would
exacerbate inequality, with more than half the benefits going to the top 1% of Americans; (ii) the tax
would redistribute income, increase uncertainty and put some sectors at disadvantage; (iii) the change
would harm the global economy, could be seen as a protectionist act that violates WTO rules and may
cause protectionist responses by other countries; in addition it could lead to a strong rise in the US
dollar that hurts dollar debtors (while benefiting countries with large dollar reserves such as China);
(iv) the reform could erode the revenue base, thus requiring other tax increases or spending reduc-
tions. On distributional effects, evidence provided Gaertner et al (2017) suggests that financial mar-
kets believe the increased tax costs to import-intensive firms will not be fully offset by the exchange
rate. The paper finds evidence of significant changes in equity values of publicly traded firms, with
import-intensive firms, such as retailers, experiencing significant negative abnormal returns on days
of high search interest in the DBCFT according to Google Trends.

This paper aims to fill the gap in the literature by conducting a model-based macroeconomic analysis
of DBCFT, modelling its key features in its design and the possible implications for the US economy
and the global spillovers. We explore in depth the mechanisms of the DBCFT reform, deriving in a
simple example how different designs of this tax can affect or not firm’s trade decisions and exchange
rates. Moreover, using a variation of an established global multi-country structural model, we show
how price frictions and assumptions about agents’ expectations can determine the impact of the tax on
the short term dynamics of the US economy and spur large spillovers to the global economy. While
several scenarios are simulated, in particular we find whether agents consider the new regime to be
transitory or permanent will be important to determine how the USD exchange rate would respond.
We show that the macroeconomic implications and global spillovers depend on a number of addition-
al factors including (1) to what extent exporters would be reimbursed by their domestic costs; (2)
what categories of goods could be excluded from the reform; (3) how the government wants to use the
revenues generated by the border adjustment tax; (4) how easy it is to replace imported goods by do-
mestic production; (5) whether US trading partners retaliate, and (6) how financial markets in emerg-
ing economies react.

The paper is structured as follows. The next section outlines the details of the proposed corporate tax
reform, as well as its motivation. Section 3 discusses mechanics in technical terms by outlining how
firm’s decisions and government revenues are affected by the introduction of the tax. It also derives
the conditions under which the proposal would be trade-neutral. In Section 4, model-based simula-
tions results of the tax reform on the US macro-economy are shown, while Section 5 describes the
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resulting spillovers to the world economy. This is followed by a number of sensitivity checks to key
assumptions in Section 6 and to different parameters in Section 7 before concluding.

2 Proposed reform of the US corporate tax system

Republican members of the House of Representatives have proposed a major overhaul of the US cor-
porate tax system which seeks to move towards a “destination-based border-adjusted cash flow tax”
(DBCFT). The main features of the proposal would be (i) a significant reduction in the corporate in-
come tax rate from currently 35% to a cash flow tax rate of 20% and (ii) border adjustment, which is
economically equivalent to an export subsidy and an import tariff.

Figure 1: Headline corporate Figure 2: Corporate tax rev- Figure 3: Indirect tax reve-
tax rates in OECD countries enue OECD countries (per- nue in OECD countries (indi-
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Source: OECD.
Notes: Latest observation: 2014. Headline corporate tax refers to the basic central government statutory flat or top mar-
ginal rate. Indirect tax revenue refers to taxes on goods and services.

A key motivation behind the introduction of the border-adjusted cash flow tax is that the current US
tax system has significant shortcomings and is seen by many Americans as putting US companies at a
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competitive disadvantage. As shown in Figure 1, the US has the highest corporate tax rate among
OECD countries (at 35%), but at the same time, revenue collections from corporate income taxes as a
percentage of GDP are slightly below the OECD average (Figure 2). This suggests that as corpora-
tions exploit loopholes, the system is inefficient in terms of tax collection. Efficient taxation is usually
based on two principles: first, to impose the lowest tax rate consistent with raising the required reve-
nue and second, to impose the tax as broadly and evenly as possible across all goods and services to
avoid distortions (see Cecchetti and Schoenholtz, 2017). In the current US corporate tax system,
which is origin-based (implying that US corporations are taxed on their world-wide profits), there are
strong incentives for corporate inversions, whereby companies move overseas to reduce their tax bur-
den (see Mclntyre et al., 2015). Figure 3 shows that the US system also does not fulfil the second
principle of efficient taxation: most tax revenue is collected via direct taxes, as opposed to indirect
taxes as in most other OECD countries, likely causing a greater distortion. The US does not have a
nationwide sales tax and indirect revenue collections via state-specific sales taxes are small compared
with the OECD average.

To reform the corporate tax system, Republicans in the House of Congress have made a comprehen-
sive proposal for a destination-based border-adjusted cash flow tax (DBCFT), based on an academic
paper by Auerbach and Holtz-Eakin (2016), with the following four main features:

1. Border-adjustment: Firms can deduct receipts from exports but can no longer deduct im-
ports from taxable income. This is economically equivalent to a tariff on imports and a subsi-
dy on exports.

2. Tax incentives for new investment: Investment outlays can be written off immediately (ra-
ther than according to a set depreciation schedule), while interest payments are no longer tax
deductible.

3. Areduction in the corporate tax rate from 35% to a proposed 20%.

4. Shift from an origin-based system (where corporations are taxed on their worldwide profits)
to destination-based system (where corporations are taxed only on profits incurred within
the US). This has implication for the incentives to repatriate profits back to the US.

Currently, US corporate taxes are levied at the location where the company is established, with the tax
base being revenue less capital and labour expenses. Exporters pay corporate income tax, while im-
ports are exempt for companies not established in the US — i.e. there is no border adjustment. On the
other hand, VAT is levied at the destination (where the sale takes place) and the tax is based on the
sales price. In addition, it is border-adjusted, implying that exports are exempt from VAT, while im-
ports are subject to VAT and treated in the same way as domestically produced goods. As such, the
proposed DBCFT would have elements of both VAT and corporate taxes. It would be levied where
the sale takes place (as with the VAT). By contrast, the tax base would refer to revenues less a deduc-
tion of capital and labour expenses (similar to the corporate tax), although this would refer only to
domestic costs. As such, the border adjustment part of the DBCFT would act like the combination of
an export subsidy and an import tariff. Effectively, this would mean that the tax would be applied to
the “cash flow” of domestically-produced goods. Moreover, exports of goods would be exempted
from cash flow taxes.

To illustrate how the border adjustment works, Figure 4 shows a simple example. Assuming that wage
costs and domestic investment expenditure amount to 50% of sales price and the tax rate is 20%. For a
domestic sale of 100 USD, the cash flow tax (after accounting for wages and investment expenditure)
would amount to 10 USD; the effective tax rate would be 10%. For the domestic sale of imported
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goods for USD 100, by contrast, the tax would amount to 20 USD with an effective tax rate of 20%.
Ceteris paribus, such a tax would imply higher sales prices (or lower profits) for foreign goods and,
effectively, act like a tariff. Only in the case when the US dollar appreciates substantially, the eco-
nomic effects caused by the unequal tax treatment brought in by the border adjustment would be
compensated. The second change would provide tax incentives for new investment. This change will
affect the financing structure of corporations via eliminating previous incentives to hold debt over
equity, thus reducing firm leverage. In addition, adopting a destination-based tax system would reduce
US corporations’ incentives to move their tax residences overseas (i.e. “corporate inversions”) and to
declare domestic corporate income as foreign-source income. Effectively, this border-adjusted cash-
flow tax would raise revenue by broadening the tax base. Taxing spending on imports instead of tax-
ing profits from exports would raise federal revenues and thereby finance part of the planned cuts in
corporate tax rates”.’

Figure 4: lllustration of the effect of border adjustment on foreign sales (where
treatment is equal) and domestic sales of goods and services (where treatment is
unequal)

Selling abroad: Selling domestically:
equal treatment | unequal treatment
ble | Cash f
cash flow not taxa Tow laxabyg

I
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Subfec
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Notes: The illustration is done for imports of final consumer goods as it is the simplest case. It is assumed that for the US company,
wage costs and domestic investment represent 50% of its sales. Numbers are illustrative.

3 Derivations and equivalences of the proposed corporate tax reform

In order to lay out the main features of this proposal, we will briefly discuss the firms’ decision prob-
lems and how they are affected by the introduction of this new tax. This section starts from the struc-
ture from the IMF’s Global Integrated Monetary and Fiscal (GIMF) Model (Kumbhof et al., 2010) and
subsequently adds the DBCFT to the firms’ optimisation problem.

3.1 Domestic firms:

Starting with the current system, let’s assume that there is a continuum of domestic firms indexed by i
€10, 1] in two separate sectors indexed by Z € {N, T}, where N represents non-tradable and T trada-
ble. All these firms buy labour and capital inputs to produce their output. While firms in the non-

* The blueprint is unclear on whether tax rebates will be considered or whether a zero bound on tax payments will be imposed.

* In general, border-adjustment is allowed under WTO rules only for consumption taxes, but not for direct taxes. Hence, Republicans stress
that the cash-flow tax resembles more a consumption rather than a corporate tax. Hufbauer and Zhiyao (2017) discuss a number of adjust-
ments that could be made to the DBCFT that may make the tax WTO compatible, for example including wages in the tax base, but allowing
for a portion of the tax revenue to be used as credit for Social Security or Medicare taxes; or allowing a deduction for the wage component
of imported goods.
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tradable sector sell the entirety of their goods to domestic distributors, firms operating in the tradable
sector can either sell their goods to domestic distributors or to foreign markets. These firms are per-
fectly competitive in their input markets and monopolistically competitive in the market for their out-
put. In order to capture a realistic dynamic to equilibrium, these firms are subject to nominal rigidities
when setting prices.

The demand for domestic producers’ Df varieties is given by:
Oz
1 oy-1 o;,—1
Dz = f DZ (i) 7 di ®
0

and demand for exporters’ DtX varieties is given by:
_Ox
1 ox—1
O,—1 *

DX(L,)) = _[Df(Lij?i‘di , @
0

where DZ(i) are variety in sector Z, and D¥(1,j,1) are variety i and total demands for exports from
country 1 to country J and 0, and o, measure the elasticity of substitution between varieties of do-
mestic producers and exporters, respectively.

Cost minimization by domestic distributors and foreign countries generates demands for domestic and
export varieties:

wm=@ﬁv05 @

Pz

PX(1,j,1)

P (1,))

D¥(1,j,i) = < ) D¥(1,)), @)

Where the price indices are defined as:

1 ) 10,
P? = f PZ ()12 di (®)
0
1
1 1 1-0y
P =| [PraoTd ] o
0
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Where P# is the deflator for sector Z € {N, T}, and PX(j) is the export deflator from country 1 to
country J. Moreover, total exports of country 1, X,(1), can be calculated when we sum D¥(1,j) over
all J countries in the world.

J
_ E Xrq :
X:(1) = Z D (1,)) )

Technology is given by a CES production function in utilized capital K% (i), labour L%(i), and interme-
diate goods imports M{"*(j,i) demanded by variety i from country j. Other important parameters in
the production function are the elasticities of substitution n?(i) between capital and labour and n{™*(i)
between domestic and imported intermediate goods.

YZ() = F(KZ(0), LE(D))

1 ni(H-1
=k |[(1 - a)1DOKZ () 1O

ne s (-1
UHOREY IO
+(a)"f(l)(TtAZLZ(l)) ne(®) ®)
U;n;(i)fl
-] "0

(1= a, Oy ) D

Where labour augmenting productivity is T,AZ .

Firms are subject to two types of adjustment costs. First, firms face a quadratic inflation costs GZ(i)
when setting prices:

PZ(D) :
Lo P PEL@D)
Gt (l) = E Ptz_i(l) -1 . (9)
PZ, (1)

The second adjustment cost Gf.(i) is related to labour hiring. Firms have a real cost to quickly adjust
to new labour values:

L2 2
G () = (L% (()) 1) | (10)

It is assumed that each firm pays out each period’s after tax nominal net cash flow as dividends
DivZ(i). Thus, in the current US corporate taxation system, the firms’ problems can be characterized
by maximizing DivZ(i):

DivE(i) = (PZ() Y2 — Welk() — 1 KE(D) — B (DMEQ) — PEDGED) — ViGE () - 22) (119
(11)
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Where PZ(i) Y7 (i) is nominal revenue, W;L%(i) is the wage bill, ri Kf(i) is the spending in capital
services with the real cost of capital denoted by rf; , and P™*(i)M{ (i) is the spending in imported in-

termediate goods in domestic currency. Other components of the profit include the adjustment costs

(Ptz DGEG) + V; f’t(i)); and 50% of investment spending%. Furthermore n?'* is defined as gross

profit under the current system.

N vzps . . N, N, RO
my e = (P&(o YEQD) — WiLE) — rf KEG) — R™(DMEQD) — PEDGER) — Ve 1() — = )
Note that the current US corporate taxation system allows the deduction of 50% of the investment
spending and the cost with borrowed capital from the corporate tax base. That is, current government
revenue from taxing corporate income is given by:

CIT revenues = 3@ (Pth — WL, — 1K, — e.PMM, — PG, — V;Gy — ’Z—f) , (12)

Where e, is the nominal effective exchange rate and PM is the price of imported goods in foreign cur-
6
rency.

3.2 Import agents:

In the next section, we show that the question of domestic cost pricing or pricing to market are not
important to assess the implications of the corporate tax reform if the reform is perceived as perma-
nent, but turn out to be important in determining short term dynamics if the policy is perceived as
non-permanent. In the version of GIMF used in most of the simulations in this paper, it is assumed
that import firms use a pricing to market approach.

The way that this is modelled is through the introduction of import agents that buy intermediate goods
(or final goods) from manufacturers in their owners’ country and sell these goods to distributors (in-
termediate goods) or consumption/investment goods producers (final goods) in the destination coun-
try. They are assumed to be perfectly competitive in their input market and monopolistically competi-
tive in their output market. The nominal rigidities in their price setting are important to determine the
short dynamic response to change in tariffs. We first analyse the demands for their output and then
describe their optimization problem.

The demand for each country j of each import agent i is given by:

.\ T 9iM
Dé”(i,i)=<w> DM (), (13)

PeM(Lp

Nominal rigidities in this sector take the similar quadratic form given in equation (9):

2
PY(,j,0) \

M| Poa(Lj D |
GtM(;',i)=¢g pY Wq . (14)
t ’
PYy (L))

¢ Adjustment costs might include some elements that are not tax deductible, as some of these factors might affect the profita-
bility of firms by increasing inefficiency without changes in the (tax-deductible) factor input. We disregard these elements,
as we believe them to be of a second order of magnitude and it would be hard to identify them in aggregate firms’ data.
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We denote the price of inputs of variety i, imported from country j at the border of country 1 by
PtM'le (1,j,1), the cif (cost, insurance, freight) import price. The import tariff on country j, Tjm, 18
applied on top of this import price. Thus, the objective function of import agents is to maximize the
expected present discounted value of nominal revenue PM(1,j,i)DM(j,1) minus nominal costs of in-

puts (1 + ij)PtM’Cif (1,j,0)DM(j, i) minus nominal inflation adjustment costs P,GM(j,i). The op-
timal price for the import agents satisfies the following first order condition:

A+5mB" )0

'ujM PtM(lljr l)
M . M P
= ¢, (1 —1) < m (L)) ) ( (LD 1) (15)
" (1,7, 0) ) \me—1 (1, ), 1)
o (i —1) PEA(L ), ODEAG D (m! (L)) | (m! (L))
el = TR, 1 0DF G D\ (.0 e )
where pjy = IM_ and &; is the discount factor. Note that the parameter ¢pp,,, measures the degree of

()']‘M—l
nominal rigidity for the import agents. The domestic cost pricing assumption is achieved as a particu-
lar case of this equation when we set ¢py, = 0. In this case, there is a complete pass-through of the
import tariff 7, on the optimal price set by the import agents.

1+ 1,)P" (1,
(wM( mP D Y o

P(L, ) 1o

Finally, it is important to highlight the importance of the assumed elasticity of substitution parameter
ojm in this price setting. This parameter measures how easy it is to replace the variety i from different
countries j. Notice that in an extreme scenario where it is extremely easy to replace the countries
providing variety i, that is, when ojy_, then we achieve the exact optimal condition (16) that we
obtain when we assume domestic cost pricing. That is, if the elasticity of substitution is large enough,
the assumption of pricing to market or domestic cost pricing achieve very similar solutions in re-
sponse to shocks and there is an almost complete pass-through of the import tariff zj,, on the optimal
price set by the import agents.

3.3 New corporate taxation proposal

The proposed corporate tax reform can be decomposed into four independent elements. This decom-
position is important because it allows us to simulate each element at a time and measure independent
impacts. The four elements of the reform are:

1) Trade border adjustments;
2) Tax incentives for new investment;
3) Reduction in the tax rate;

4) Change to a destination base tax levy;
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We discuss each element in more detail below and derive possible static impacts on government reve-
nues. In this section we derive how the element 1, 2 and 3 can be independently calculated and simu-
lated. We do not have any equation related to the element 4, as this part of the change in the system is
just related to the extra revenue from companies that were not paying income tax before. However,
we will go in detail on how we calculated the potential static effects.

331 Trade border adjustments:

The trade border adjusted part only relates to companies involved in international trade. The effects
on other firms are discussed later. The border adjustment generates the following static revenues to
the government compared to the current system:’

Agovernment revenues

_ . new old (70ld(X) 7
=7 k etptht - (Tk (l'lt ))
ne
—a (r RV (WLY + PGy + VG + 1;‘))
X
=7 }We PMM, _ T,?ld (etPth - W LY —rf K — etPIthtx _ PXGY — VtGi,(,t _ é)
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Where 7 2¢" e P/™M, is the aggregated revenue collected from import goods levied at the new rate,
which using 2015 import numbers would generate about $550 billion dollars per year®. The second
term, (‘c,‘zld (Hfld(x))), is the loss in revenue because export companies will no longer pay corporate
taxes, which using 2015 profit numbers we estimated at $60 billion per year. We estimated this num-
ber from total exports assuming that export companies have a mark-up of about 8% over the total ex-
port value,” which is in the range found in the literature that use plant-level production data for esti-
mation. The third term is the tax refund exporters would get from the tax levied in their domestic in-
puts, which using 2015 data is estimated at $370 billion per year. The export companies’ domestic
cost was calculated as total cost minus their import costs. Their import cost should be around 15% of
this value given that the US import content of exports is 15% (OECD 2016). Finally, we allow for
partial reimbursement, where o is the fraction of reimbursed tax related to domestic costs. In our sim-
ulation where policy is perceived to last 4 years, we calculate the static impact on government reve-
nues from the border adjustment element assuming that export companies get full refund for taxes
paid on domestic costs (oa=1)."

Overall, the revenue gains from border-adjustment are around $120 billion per year in the static esti-
mation.'" Looking at the relative magnitudes above, we already see the importance of the refund as-
sumption, given that the bulk of the subsidy to the export companies comes from the refund of taxes

”To simplify the presentation, we split the tax revenues collected from firms from their domestic sales to their export operations.

8 Source is the Bureau of Economic Analysis.

? This is a mark-up value consistent to the calibration of the model we using, but it could be understating total profits. In the seminal paper
in this area, Hall (1988) found a mark-up of 3%, and Loecker and Warzynski (2012), using Slovenian companies’ data, estimated it to be in
a range of 17% to 28%. However, this value choice shouldn’t affect the total export subsidy, just the revenue loss composition between
refunds and profits.

' We relax this assumption in the robustness section.

! This estimate is broadly consistent with the static ten-year estimates of USD1069 billion in Pomerleau (2016) and USD1180 in Nunns et
al (2016).
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paid on domestic costs. This is the key revenue-generating element of the tax reform, which given the
current US large trade deficit can increase revenues offsetting the losses from the other elements of
the tax reform.*?

Adding and subtracting T $"4P™M, and rearranging the expression, we can rewrite the equation above
as:

Agovernment revenues

X
— m old X M t
= At P{"M; + 7}, <tht + 1y KE + PEGE + e, PUM + ViGP + —)
la X (18)
— ot (WX + PYGE + VG + ) — (r;g e, (PXX, — P{”Mt))

Note that the last expression P¥X, — P™M,, is equivalent to the nominal trade balance. A particular
case of this expression is when exporters get the full refund for the tax paid on domestic costs (a=1)
and the tax rate does not change (At =0) and the deductions are the same as in the old system. In this
case, the change in revenues is equivalent to a tax on the trade balance:

Agovernment revenues = —tie,(P¥X, — P*M,) 19)

Thus, if we were just considering this case, government revenues would be around $100 billion from
the 2015 trade deficit of around $500 billion. However as shown later, the reform would imply a re-
duction in the trade balance and therefore the revenues. Another interesting particular case is when
exporters receive less than full refunds for the tax paid on domestic costs. In this case, revenues col-
lections are higher than the tax on the trade balance even if the rate does not change (At =0). In our
initial simulation, we assume that export companies get full refunds.

3.3.2 New investment incentives

In the second strand of the proposal, firms would be allowed to deduct the full expense of domestic
investment while disallowing deduction of interest expenses. We now discuss more formally the im-
plications.

In the current system, we assume that firms can deduct 50% of investment expenses and total interest
payment costs when calculating their profits,"? that is:

Current system taxes = 724 x 124® ;) (20)

'2 The theoretical paper by Auerbach and Holtz-Eakin (2016) on which the DBCFT is based assumes that exporters get fully refunded for
their domestic costs. Thus, even though the blueprint for the tax reform is silent on this issue, our baseline simulations follow the assumption
on full refunds.

13 The cost of purchased assets in the United States is normally written off over a certain number of years (fixed by law ac-
cording to the nature of the item) by taking an annual depreciation allowance. In addition, several rules allow the deduction
of some of the cost of the acquired assets already in the year of purchase. Code Sec. 179 allows the deduction as an expense
in the year of purchase (subject to a dollar limit and investment ceiling). Moreover, the bonus first-year depreciation allows a
50% bonus depreciation allowance for qualified property placed in service in 2015 through 2017, with the amount diminish-
ing to 40% in 2018 and 30% in 2019. Bonus depreciation is currently scheduled to expire after 2019. In our paper, we take
the simplifying assumption that firms can deduct 50% of investment expenses in the first year.
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where TTZ(i) is the gross profit as defined in equation (11). The new system allows the full expense of
investment IZ(i), while removing the deduction of interest payments r, K%:

New system taxes = T}}ewn?ew(z) 1

= " (Pf(i) ve(®) - WL (@) - M) - rr6i ) - vie; () (21)
=10)

After some manipulation, the aggregate changes in revenues, when we isolate the part of the changes
only related to this change in deduction and not due to border adjustment or a change in the tax rate,
can be written as:

Agovernment revenues = TV (rkﬁt - I;t) (22)

Where the first term is the impact of the change in the tax rate, element 3 of the reform, and the
second term represents the short run losses in revenue from the changes in deductible items from the
corporate tax base, which is the element 2 of the reform. Note that K, and T measure total capital and
investment minus the capital and investment from export firms, respectively. We do this because we
already incorporated this element in the border adjustment part.

The revenue loss related to this change in the definition of items allowed to be deducted from corpo-
rate income taxation will go down over time as interest payments are expected to go up, reflecting a
normalization of interest rates, and the depreciation of the new capital stock becomes larger. Because
of the historical period of low interest rates experienced in the world economy, the ratio between
firms expense on interest payments over gross private investment was 22% in 2015, As projections
indicate that interest rates will normalize in the medium term, this ratio could go back to its pre-crisis
level of 38%. Overall, if we assume that investment increases at its average over the past 3 years, our
calculations indicate that the revenues foregone from the corporate tax would be $110 billion in the
first year but only $70 billion in the third year, as higher interest rates would have implied lower reve-
nues in the current system but would not impact the new system.

3.3.3 Reduction in tax rate

This is just a simple change in the headline rate paid on corporate income. The US House Republican
proposal was to reduce this rate from 35% to 20%.

Formally, isolating the change in the headline rate from the other changes, this would change the
government revenues by:

Agovernment revenues = At (23)

Assuming that the revenue collection efficiency remains the same, a linear calculation would imply
that the revenue loss related to the tax rate reduction would be around $200 billion per year. Of course,

4 Source: Haver.

!5 Firms deducted from the corporate tax base approximately $1569 billion in domestic capital expense and $693 billion in
interest expense in 2015.

ECB Working Paper 2093, August 2017

15



the dynamic effect on the deficit will depend on the fiscal multiplier. In our model, the two years
cumulative corporate tax multiplier is 0.57, which seems broadly in line with the literature. Gechert
and Rannenberg (2014), using a meta-regression analysis, estimated tax multipliers to be 0.6 for the
US. Reichling and Whalen (2015) found corporate tax multipliers to be in the range of 0-0.4.

3.34 Tax inversion

The final element of the proposal changes the system from an origin to a destination base for tax pur-
poses. This change should generate revenues as firms will no longer be able to shift their profits to tax
havens for tax avoidance. Estimates of lost revenue to the US Treasury due to tax inversions range
between $90 to 110 billion per year (see Mclntyre et al (2015) and Clausing (2016)). Of course, this
revenue loss would be naturally lower with a reduced corporate tax rate of 20%. In a linear fashion,
the implied revenue loss from tax inversions would be around $60 billion per year, of which we esti-
mate that half could be recovered from the change to a destination based system. This conservative
assumption is based on firms’ capacity of creating new forms of tax evasion even in the new system.

Static Summary

Overall, assuming that exporters get fully refunded (o=1), the impact on government revenues can be
fully decomposed by the elements in equations (18) and (22) and (23), which
are combined below, summed to the recovered revenues from the elimination of tax inversions.

Agovernment revenues

= At + 7% (v K¢ — 0.51;) + At P*M, (24)
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Table 1 summarizes the impact on government revenues of each of the above four major elements
introduced by the DBCFT. Given uncertainty about these estimates, the numbers are rounded. The
estimated static annual revenue impact of the tax reform amounts to 0.9 % of US GDP. Moreover, the
bulk part of the fiscal stimulus comes from the reduction in the headline rate.

Table 1: Estimated impact of the DBCFT on government revenues per annum
Current Regime Proposed Revenue difference
DBCFT ($billion per annum)
550

) Imports not deductible from income tax
Deduct import cost P

base
e AR s T Tax exporters profits No tax on export companies profits -60
Tax refund to exporters -370
=120
2. Investment incentives: Deduction of 50% of capital expenses Full deduction of capital expenses -110
Deduction of interest payments
3. Reduction corporate tax: 35% headline rate 20% headline rate -200
4. Tax inversion: Taxes Ie_vied on vx./orldw?de profits of ~ Taxes Ievigd only on profits accrued 30
companies established in the US from sales in US
Total impact on revenues -160 (0.9% of GDP)

Source: BEA and author’s calculations.
Note: Numbers are rounded given uncertainty around these estimates.
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3.4 Assumptions under which the DBCFT is trade neutral

A significant US dollar appreciation, after the introduction of the tax, could make firms indifferent to
the border adjustment and mean this measure could in theory be revenue neutral. Indeed, Auerbach
and Holtz-Eakin (2016) claim that the border adjustment part of the DBCFT does not distort trade
decisions because the exchange rate would appreciate substantially to completely offset the impact of
the imposition of the tariff on imports and subsidy on exports. In order for the trade balance to be un-
changed, the US dollar would have to appreciate (in the example above) by an order of 25% to bring
the dollar prices of imported products and foreign price of exports back to the values that would pre-
vail without the border tax adjustment. However, as shown below, unless the costs of exporters are
fully rebated, there is no single exchange rate that will remove trade distortions. Instead, the “break-
even” extent of exchange rate appreciation (that would neutralise the impact on profits) would vary
across export firms, because it would depend on each firm’s mark-up. Additional factors may also
imply a more muted exchange rate appreciation. First, economic agents may not see the policy change
as permanent given concerns about a WTO-led response and, thus, the risk of policy reversal. Moreo-
ver, countries could intervene in currency markets to offset some of the exchange rate effects, while
the elasticity of demand and supply of US exports and imports would determine the extent to which
margins would be adjusted, thus at least initially absorbing some of the appreciation. This section of
the paper investigates more precisely under which conditions there exists a single exchange rate that
would remove all trade distortions created only by the border adjustment part of the tax.

The “break-even” exchange rate would adjust revenues for exporters and costs for importers so that
profits of both exporters and importers are unchanged after the tax system changes. Following equa-
tion (11), the after-tax profit for a producer of variety i that imports inputs under the current system is
given by'’:

]
Div{*(i) = | PI) vi() - w, L7 (D) — v} ki (D) — z ep M:(j,0) — P0G (D)
= (25)
17 (i)

2

(1 - Tk)

- VtGi’t (l) -

Where e]t is the bilateral exchange rate with country j before the change in the system and p]mt is the
price in country j’s currency of the imported good MZ(j,i). Under the proposed DBCFT system, im-
port costs will no longer be deductible from tax obligations. Thus, the after tax profit for an importer
in the new system will be:

DiV?}_l(i) = <Pf+1 (l) Yf+1 (l) - Wt+1Lf+1(i) - ri,tﬂKfﬂ (l) - Pf+1(i)6§+1(i) - Vt+1Git+1 (l)

HO) (26)
2

J
) (0= ) bl i)
j=2

' Since this section is not trying to quantity the results of the corporate tax reform and is only exploring the theoretical con-
cept of the “break-even” exchange rate, we disregard the change in the tax rates and investment incentives to simplify calcu-
lations.
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From this expression, we can also see that the border adjustment tax in the DBCFT system is equiva-
lent to an imposition of tariffs on imports in the current system. Specifically, (25) will be equivalent to

(26) if we define the tariff to be t,,, = 1”; .
Ttk

Turning to the investigation of the existence of a “break-even” exchange rate, we know that, by defi-
nition, this exchange rate needs to adjust in t+1 so as to satisfy the following condition:

Div{®(i) = Div{%, (i) 27)
Abstracting from changes in the price level because of inflation, it is easy to demonstrate that one so-
lution for this equation is that each bilateral exchange rate appreciates by the amount of the new tax,
j
that is, 21 = (1 — 1), for all j#2.
e

J
t

In terms of firms that export their production'’, the after tax profit under the current system is given
by:

DivE () = (5 et Y2GD) ~ Wil — k@ ~ PEOGEO - v,62, ) - 2) (1 -7, (28)

Where similar to the importer case, el is the bilateral exchange rate with country j before the change
in the system. Under the DBCFT system, export revenues will no longer be deductible from tax obli-
gations and tax rebates on domestic costs are a possibility. Thus, the after tax profit for an exporter in
the new system will be:

. . i i .. B . . . . IO
Div¥, (i) = <Z§=z ele1Pre YOG, — (1= ary) (Wt+1L)t(+1(L) — T K1 (D) = PEL(DGE1 (D) = Vera Gl (O - %))' (29)

In the particular case where exporters get fully refunded by their domestic costs, (a=1), the condition
of the break-even exchange rate implies:

Div{ (i) = Divy, (D).
Similar to before, it is easy to demonstrate that one solution to this condition would be when every

J
bilateral exchange rates appreciates by the extension of the tax, that is, et% = (1 — 1) for all j£2.

€t
The equation (28) and (29) can also be used to show the equivalence of the border adjustment tax in
the DBCFT system with a subsidy to export price under the current regime. In the simplest case where
exporters get fully refunded by their costs, (a=1), this full equivalence would be obtained if exporters
received a subsidy to export price equals to s, = ;—’;k This is exactly equivalent to the tariff imposed

on importers. To summarize, if exporters get fully refunded, then the border adjustment tax in the
DBCFT system is equivalent to imposing the same rate of subsidy to exports and tariffs to imports in
the current system. Under these conditions, if the bilateral exchange rates also appreciate at the same
rate as the tax, all the relative prices remain unchanged.

These results resemble Feldstein and Krugman (1990) for the case of the value added tax with border
adjustment. That is, there exists a single exchange rate that makes exporters and importers indifferent
after the introduction of the tariff. In other words, under the case where exporters get fully refunded
by their domestic costs, there exists a level of exchange rate that could completely offset the trade dis-
tortions of this tax.

17 With little loss of generality, we are abstracting from the fact that some export companies also import part of their produc-
tion. The argument would still hold if we did not assume this simplification, but the notation would be unnecessarily more
complicated.
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Turning to the other extreme would be to assume that exporters do not receive any rebate for their
costs, (a =0), then: Div¥ (i) = Div¥,,(i) =

I
(W + 7 ki@ + PEOGO + v, 0 + E2)
Z;:Z ejl.H J‘(t+1 Y)[( (]" i)

Tk
(1 + markup(i))

Ae=(1—14) + Ty

(30)

= (1—Tk)+

The last expression shows that if the costs are not fully rebated, then there is not a single exchange
rate appreciation that will remove trade distortions caused by the change in relative prices. Moreover,
the break even exchange rate appreciation would vary per export firm of variety i, because it would
depend on each firm’s mark-up. In particular, export firms with higher mark-up would be hurt less if
there was no rebate on taxation of domestic costs.

Before we turn to the dynamic simulations, it is also interesting to discuss the consequences of the
border adjustment tax in the DBCFT system when there is no distortion to trade, that is, when export-
ers are fully refunded by taxation on domestic costs and the exchange rate appreciates to fully offset
the trade distortions caused by the change in relative prices. In this case, the trade balance would not
be affected by the introduction of the border adjustment tax. Even in this case, there will be direct
consequences for the rest of the world, in the sense that the US would be collecting revenue from
abroad according to the equation (18). This happens because the US currently holds a $500 billion
USD trade deficit with the world, which means that this tax would collect about $100 billion USD per
annum'®,

Figure 5: Bilateral trade deficits with the US Figure 6: Implied contributions towards fis-

by main country or region cal revenue from the new DBCFT
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Source: US Census Bureau. Source: Authors’ estimation.

Looking at the latest trade deficit numbers (see Figure 5), China, with a trade deficit of over $300 bil-
lion, would be the country that initially would transfer the most resources to the US with the introduc-

18 Note that this calculation assumes that rates don’t change, while the calculation in Table 1 also reflects the proposed
change in the corporate income tax rate.
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tion of this tax. Specifically, 60% of the increase in tax revenues from this tax would come from Chi-
na (see Figure 6), about 20% from the European Union and 12% from Mexico. South and Central
America, regions in which the US has a surplus of $73 billion, would receive about $15 billion from
the US. Of course, as the trade balance changes over time, these transfers between countries would
also change, but these measures estimate well the initial impact. That is, even in the extreme case
where we have no trade distortions, there would be a large transfer of resources among countries, with
the greatest losses being incurred by the countries with the largest trade deficit with the US.

4 Simulations on the macroeconomic impacts of the DBCFT

We simulate the economic impact of the corporate tax reform package using a multi-country general
equilibrium model. The trade related component of this new tax makes it necessary to employ a model
that encompasses the global economy with a detailed fiscal block to establish the economic impacts
on the US economy as well as bilateral spillovers to the rest of the world. For that reason, the IMF’s
Global Integrated Monetary and Fiscal Model (GIMF) is used to simulate the scenarios (see Kumbhof,
M. et al., 2010 and Anderson et al., 2013)". We use a version calibrated to 6 regions (US, EU, China,
Mexico, Japan and rest of the world).

Given the equivalences found in the previous section, the border-adjustment element is implemented
via a tariff on imports and a subsidy on exports. The import tariff level depends on whether or not all
goods are included in the tax base. In parallel, the rate of subsidy on exports depends on the extent to
which export companies are reimbursed by the tax liabilities levied on their domestic costs. In order to
properly capture the transfer in resources among countries generated by trade imbalances in the short
run, the calibration of the model should feature existing trade imbalances at least in the first periods of
the simulation, or that net foreign asset positions in the steady state be different than zero and con-
sistent with existing trade imbalances. This is a peculiar situation where the no policy scenario in
which the simulation is run matters a lot, because this is an introduction of a new tax, which is applied
to bilateral trade deficits. The other parts are implemented in the model via a lower cost of capital.

The key underlying assumptions are that (i) the government uses the extra revenue to reduce the gov-
ernment deficit; (ii) there is no trade retaliation against the US by other countries; (iii) export firms
apply pricing-to-market; (iv) exporters get fully refunded for their domestic costs; and (v) no addi-
tional increase in emerging market sovereign risk premia (that could arise due to the strong dollar ap-
preciation and terms-of-trade shocks) is assumed. Furthermore, we assume the reform is implemented
in 2018. Some of the assumptions are relaxed in Section 6.

In this first section of simulation results, we show how the agents’ subjective probability of policy
reversal plays a critical role to determine what the short term impact of the reform will be. Xiangming
Li (2004) found that exchange rate movements were smaller in episodes of trade liberalisation when
policy reversals were more likely. In order to test the importance of the expectation channel, we con-
sidered two scenarios: 1) agents expect the DBCFT to be a more permanent shift in the way corporate
taxation is done and assume that its initial design is kept for 20 years; 2) given the possibility of a

! The version used in this paper is an adaptation of GIMF version 6, in which the trade flows were adjusted in the first 10
years to reflect the trade imbalances observed in the data. The version and calibration of the model are available upon re-
quest.
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WTO challenge or a change of administration, agents could instead expect that the policy would be
quickly reverted and would only remain in place for four years™.

In the case that the expectation is for a more permanent policy change, the shock to the terms of trade,
caused by the introduction of the border adjustment element of the DBCFT, would be expected to be
more permanent and the exchange rate will eventually need to appreciate to maintain savings and in-
vestment decisions unchanged in the US. Through the uncovered interest parity condition, this expec-
tation for a US dollar appreciation quickly translates into exchange rate changes which jump by over
22% in the first year. This strong appreciation quickly offsets the external price distortions produced
by the border adjustment. Thus, the trade balance hardly moves, the impact of the border adjustment
on US GDP is small and the spillovers to other countries are minimal. The positive impact on US
GDP mostly stems from the fiscal stimulus via lower corporate tax rates (Figure 7). Private invest-
ment, reacting to the lower overall taxation on capital, contributes decisively to the increased US ac-
tivity. The small negative impact from the elimination of tax inversions comes from the lower private
investment in reaction to higher capital taxation from the companies that were previously lowering
their corporate taxes through tax planning. The impact on inflation is initially muted, mostly offset by
a jump in the exchange rate. Most of the remaining inflationary pressures come from the fact that the
economy is overheating as a result of the fiscal stimulus (Figure 8). As economic activity picks up,
there is more demand for labour, and real domestic wages rise (by 0.5% in the first year), leading to
an additional push for higher domestic prices®'. Overall, inflation increases by about 0.25pp in the
first year (see Figures 8 and 11).

Decomposition of the effect of the DBCFT tax reform if policy is perceived as permanent

Figure 7: US GDP (% ch . . .
g (% change) Figure 8: US inflation (ppts deviation)
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Source: Simulation results and author calculations. Source: Simulation results and author calculations.

 The model is run with perfect foresight where agents are rational. We consider the response to the US economy in the first
three years only. In the four year scenario, the results would be different after three years, if policy turned out to last longer
despite agents expectation of it being reversed after 4 years. For this reason we highlight the perceived aspect of the two
policies.

2t is possible that wage pressures are underestimated in our simulations if the reform is implemented in the current context,
as the model does not incorporate extra wage pressures from a labour market operating close to full employment.
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Decomposition if policy is perceived as temporary

Figure 9: US GDP (% change) Figure 10: US inflation (ppts deviation)
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Source: Simulation results and author calculations. Source: Simulation results and author calculations.

In the case when agents perceive this new policy as temporary and assess a policy reversal as likely,
the tax reform leads to a decline in consumption, and a rebalancing of the economy towards external
demand. In this case, the border adjustment element leads to a substantial improvement in US compet-
itiveness and deterioration in US import demand that raises US GDP growth by about 2.5% in the first
year (see Figure 9). At the same time, inflation rises, as importers pass on to domestic prices part of
the additional cost from higher taxation. As a result of higher inflation, monetary policy reacts strong-
ly and the policy rate rises by almost 350 bps relative to baseline after three years (Figure 11).* A
large part of the increase in domestic production comes at the cost of a large subsidy to US exporters.
In turn, higher inflation and limited substitutability of previously imported products causes real con-
sumption to fall by almost 1.5% after the introduction of the tax. Overall, export corporations with
high local production content would benefit the most whereas US households consume less despite
having to work harder. The model suggests liquidity constrained household would be hit harder.

The exchange rate appreciation in this case only partially offsets the trade distortions introduced by
the DBCFT and the change in traded prices reduces the US trade deficit. In our scenario, the nominal
effective exchange rate appreciates by around 11% in the first year.”> This reflects an increase in im-
port prices of about 15% in the first year and a decrease in export prices of 17.5%.%* Such a dramatic
change in traded good prices prompts a substantial improvement in US trade balance, which improves
by almost 3% of GDP after 4 years, effectively closing the US trade balance.

Converse to the case where policy is perceived as permanent, the border adjustment is the largest
driver of GDP growth in the scenario where the policy is perceived to be temporary. About 60% of
the increase in GDP is explained by the border adjustment, with the reduction in the corporate tax rate
explaining most of the residual increase in GDP (Figure 9). As the exchange rate does not fully appre-
ciate to offset the additional taxes on imports, the rest of the world contributes heavily to the subsidy

22 The qualitative results will not change much if we assume a monetary policy rule that responds 50% more strongly to
inflation and 30% more strongly to growth deviations. With this more aggressive monetary policy rule, the USD would ap-
preciate by nearly 13% in the first year instead of 11% in the baseline scenario. The peak of inflation would be 1.6% in the
third year, compared to 2.1% in the baseline. The peak in US GDP is about the same in magnitude at 2.7% compared to 3%
in the baseline scenario, but the path is different, with the GDP increasing more slowly with this rule, as expected. GDP
would increase by 1.6% in the first year compared to 2.4% in the baseline scenario.

 See Section 6 for an analysis of the sensitivity of the results to different assumptions.
2 Import prices overshoot because of the initial cost of replacing imported goods by domestic production. After three years, import prices
are above pre-scenario levels by 7.5%.
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of US exporters in the new system. This foreign financing contribution allows a strong output re-
sponse to a fiscal stimulus package of 0.9% of GDP.

Figure 11: US Macroeconomic impact from DBCFT reform
Perceived as permanent (20 years)

Perceived as temporary (4 years)
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Source: Simulation results and author calculations.

The dynamic government deficit has pronounced differences between the two scenarios. When the
policy is perceived as permanent, the initial deficit is lower than the one calculated in the static fiscal
stimulus. Lower capital taxation promotes economic growth and reduces the initial deficit, as a per-
centage of GDP, from the initial fiscal stimulus. As the trade balance does not change much over
time, the revenues generated by the border adjustment help to offset the loss in revenues from the
lower taxation. Conversely, when agents see the policy as temporary, the border adjustment element
induces an improvement in the trade balance. As the trade deficit shrinks, the revenues generated by
the border adjustment element disappear and the government balance further deteriorates to about
1.3% of GDP (see Figure 12). This is an important caveat of the initial positive GDP impact of this
reform, because this fiscal stimulus might not be able to be sustained for long, and some other fiscal
adjustment would eventually be necessary in the medium-term.

ECB Working Paper 2093, August 2017

24



This section has shown that while it is theoretically possible that a strong appreciation would occur
and offset most of the distortions from the border adjustment in the DBCFT system, it is possible that
agents would not immediately assume that the new system will be sustained without challenge. More-
over, this tax contains a self-fulfilling lack of credibility mechanism: if agents believe that this tax
would be seen as a protectionist measure and the WTO would eventually rule against the US, then the
trade effects would be larger and it is likely that other countries could indeed see this tax as a protec-
tionist measure.

Figure 12: Impact of the DBCFT proposal on US government balance
(% of GDP)

Policy perceived as permanent Policy is perceived as temporary
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Source: Simulation results and author calculations.

5 Spillovers to the world economy and possible retaliation

In this section we will focus on the case where agents believe the DBCFT to be a temporary policy
change, since the economic spillovers are relatively larger in this case. In this scenario without trade
retaliations, spillovers are negative to the rest of the world as a result of the border adjustment feature.
There are two opposite effects at play that affect US foreign demand. On the one hand, lower corpo-
rate tax liabilities stimulate the demand for imports. On the other hand, the new tax on US imports
means goods and services produced abroad are less competitive in the US. Overall, the negative im-
pact from the border adjustment feature more than offsets the positive impact of the fiscal stimulus.

The rest of the world rebalances towards domestic demand, amid a reduction in global trade. The in-
verse rebalancing occurs in the rest of the world, with more consumption and investment and lower
external demand. Consumers in other countries are partially subsidised by US taxpayers. They are
able to consume more US products - with fewer resources after the introduction of the border adjust-
ment feature — while working less. Overall, world trade declines substantially (see Figure 14).

It also implies a significant global narrowing of trade deficits and surpluses in the world economy.
Assuming no retaliation by other countries, there is a rebalancing in trade deficits, with surplus re-
gions experiencing a deterioration and the US experiencing an improvement in its trade balance,
which in turn would imply a closing of the US trade deficit by 2020 (Figure 13).

There is a notable amount of variability in the GDP impact across countries depending on the strength
of trade links with the US. The introduction of this tax would drive Mexico’s GDP down by 1% in the
first year, reflecting the fact that 80% of its exports are directed to the US. While not affected by the
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same degree, the Chinese economy sees lower GDP by 0.7%, and the Japanese and EU economies by
nearly 0.5%. Monetary (and fiscal policies) react and lessen the negative impacts from lower US ex-
ternal demand. To the extent that other countries have limited room for policy reaction, the negative
spillovers could be substantially larger.”

Figure 13: Global imbalances

(Current account balances in percent of countries' GDP)

m United States m®mJapan ®=China EU

a4
2 » .
(o] T T

2016 2018 2020

Note: IMF WEO data for 2016 and projections for 2018. The changes between 2020 and 2018 stem only from the
simulated results of the DBCFT.

Figure 14: Spillovers to other economies from DBCFT
Without retaliation, perceived as temporary

With retaliation, perceived as temporary
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% For example, China’s GDP could fall as much as cumulatively 4.7% if monetary and fiscal policies do not react to the negative spillovers
from the US economy.
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In the event of a coordinated retaliation to the US border adjustment the spillovers would be material-
ly different. A possible scenario is one where countries would try to retaliate against the US economy
by imposing an import tariff on US goods and services.”® Assuming that all countries impose a 20%
tariff on all US goods®’, the spillovers turn positive for countries less dependent on US demand. The
major channel explaining this change is the substitution away from US goods, which leads to an in-
crease in bilateral trade among other countries. World trade, meanwhile, is hit even harder, declining
by 2.9% in the first year (see Figure 14).

6 Sensitivity of the DBCFT to key assumptions

As with any simulation there are some important caveats regarding the assumptions. In this section we
undertake sensitivity analysis across different assumptions on US policy as well implications of alter-
native spillover assumptions. We start by relaxing three of the most important assumptions on US pol-
icy: (i) that the US government uses the extra revenue to reduce its government deficit; (ii) that ex-
porters get fully refunded by the tax liability related to their domestic costs; and (iii) export firms ap-
ply pricing-to-market.

The impact on activity could be larger if the government spends the proceeds of the border adjustment
revenues. While we assume that all proceeds from the border adjustment tax are used to reduce the
government’s deficit, the impact on activity would be amplified if the government uses the proceeds

26 In practice, there are two facts that could hinder rapid retaliation: first, on the basis of past WTO challenges, it may take years for counter-
measure decisions to be issued; second, retaliation would be an optimal strategy for other countries only if it represented a concerted action
among WTO members, which is more difficult to organise, see Deutsche Bank (2017).

%7 The retaliation assumed is simplistic and is not complete, as it only addresses the problems related to double non-taxation of US exports,
but it does not address the problem of double taxation of US imports. A more complete retaliation policy could include the reimbursement of
domestic companies for paid US border taxes, or the exemption of exports to the US from CIT tax base.

ECB Working Paper 2093, August 2017

27



on defence spending for example. In this case, GDP would be about 0.3% higher by 2020 than under
the original scenario where policy is perceived to last 4 years and the extra revenue is used to reduce
the deficit (see Table 2).

Table 2: Sensitivity - US variables and world trade

Deviation from no Policy for 4 years
policy scenario Policy for 20 years Policy for 4 years +Spending revenue

2018 2019 2020 2018 2019 2020 2018 2019 2020

GDP (%0)| 1.1 1.5 1.7 2.4 3.0 3.0 2.9 3.3 3.3

Inflation (%) 0.7 1.1 1.2 1.1 1.8 2.1 1.1 1.9 2.2
NEE.R .(%) 20.3 19.3 17.6 11.2 8.7 4.7 11.4 8.8 4.7

(+ appreciation)

World trade (%)| -1.8 -1.7 -0.9 -1.4 -1.5 -1.2 -1.3 -1.4 -1.1

Source: Simulation results and author calculations. Note: World trade includes the United States;

If US exporters do not get reimbursed then trade distortions are larger and the positive impacts on ac-
tivity are lower. While products, services and intangibles produced in the US and exported abroad
would no longer be subject to corporate income tax, the Republican blueprint is silent about the case
of negative tax liabilities which would arise when a firm incurred domestic wage and capital expendi-
ture costs and exported its production.”® As Section 3 formally demonstrates, if exporters do not get
fully reimbursed, then the DBCFT would just be a typical protectionist policy and would distort trade
decisions and effectively increase trade costs. As Table 3 shows, on aggregate, export firms become
less competitive as the exchange rate appreciation would more than offset the reduction in tax liabili-
ties. The overall effect is a reduction in exports that dampens the positive economic impacts of the
expansionary fiscal policy. As export firms are less competitive without the refunds, the exchange rate
needs to appreciate by less to balance households’ desired net foreign asset positions.

Another important variation of the initial scenarios is when some goods are excluded from the
DBCFT'’s tax base. A scenario like this could emerge from negotiations in Congress, in which large
retail importers might be able to lobby Congress and obtain tax exemptions. In the scenario represent-
ed in the last three columns of Table 3, this would be equivalent to a lower cost of taxation on import
goods, which could come in several forms. In order to keep it simple, we assume that half of the cost
of imported goods can be deducted from the DBCFT’s tax base. As expected, this scenario engenders
a larger boost to US GDP and lower to inflation, as the cost of production is not as hard hit by in-
crease in import costs. Investment booms and expands by 6% in the first year, compared to 4.6% in
the original scenario where policy is perceived to last 4 years. The exchange rate does not need to ap-
preciate as much to balance the US households’ desired net foreign asset positions in this scenario and
world trade is not as distressed. However, it is important to highlight that the increase in the US fiscal
deficit in this scenario, by 2% of GDP after the first year, is twice worse than in the original scenario
where policy is perceived to last 4 years. Thus, strong fiscal consolidation should be expected in the
medium-term if the reform passes exempting a large portion of the imported goods and export com-
panies get fully refunded for taxes paid on domestic inputs.

* The original idea by Auerbach and Holtz-Eakin (2016) included a full refund of tax liabilities on any domestic costs, which means that
DBCFT would work similarly to a VAT.
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Table 3: Sensitivity - refunds US variables and world trade

Deviation from no Some goods exempted
policy scenario Policy for 4 years No refund to exporters from the tax base

2018 2019 2020 2018 2019 2020 2018 2019 2020

GDP (%) 2.4 3.0 3.0 0.3 0.5 0.9 2.7 3.3 3.0

Inflation (%) 1.1 1.8 2.1 0.7 1.1 1.2 0.8 1.4 1.6
NEE.R .(%) 11.2 8.7 4.7 7.2 5.6 3.2 8.1 6.1 2.8

(+ appreciation)

World trade (%0)| -1.4 -1.5 -1.2 -2.7 -3.9 -4.4 0.2 0.9 1.5

Source: Simulation results and author calculations. Note: World trade includes the United States;

Finally, Buiter (2017) points out that export pricing behaviour is important to determine how the
economy would react to the border adjustment element of the DBCFT. Specifically, he argues that the
exchange rate would in fact depreciate if export companies apply pricing to market (PTM) when set-
ting optimal prices. In order to check the importance of the export pricing assumption, we relax our
initial assumption of pricing to market and assume that export firms use instead local cost pricing
(LCP), that is, using the reference of section 3.2, we assume that ¢p,,, = 0. With this pricing assump-
tion, we run two additional simulations, one in which agents see the border adjustment as lasting for
four years and another in which they see the policy as permanent. As figure 15 shows, the exchange
rate movements are similar, regardless of firm’s export pricing behaviour, contradicting Buiter
(2017)’s argument.

If agents perceive the border adjustment to be permanent, then there would be an immediate jump and
full adjustment of the exchange rate to achieve neutrality. However, there is an important difference
on the first year impact on GDP. While consumption, investment and exports are relatively similar,
there is a substantial difference in real imports that fully explains the GDP differences. Under PTM,
US importers have rigid prices in dollars, and they take an initial hit as they have to pay the tariff and
have their costs rigid in dollars (unaffected by the initial depreciation). As importers can adjust their
costs to reflect the lower exchange rate, this initial drop in imports vanishes and the initial positive
impact on GDP disappears.

Instead, if agents perceive the border adjustment to only last for four years, then they adjust their con-
sumption and investment decisions in the short term and there is a similar partial adjustment of the
exchange rate, around 10% in the first year. Similar to the case where agents perceive the policy as
permanent, the pricing assumption does not play much role in terms of consumption and investment
responses, and imports fall by more under PTM. However, US exports improve by more under LCP.
As importers from other countries price their imports from the US in dollars and not in the final desti-
nation currency, the gain in competitiveness of US exporters abroad is initially larger and there is a
stronger exports response.

The assumption of no financial spillovers is an important caveat for the spillover results as the GIMF
model only captures real sector spillovers. Should the tightening of financial conditions - that arises
from higher US interest rates, the strong dollar appreciation - lead to severe financial stress in EMEs,
the global spillovers could be substantially more negative. Strong dollar movements can trigger higher
risk premia and capital flight from EMEs. Not only would this change affect terms-of-trade in several
economies, it could stretch financial systems with currency mismatches. Assuming that risk premia
increase by one standard deviation in the first two years in all emerging economies after the introduc-
tion of the DBCFT would drive EU GDP down by as much as 0.6% in the first year, which is almost
twice as large as the initial negative spillovers from the US. The negative spillovers on China would
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be amplified by 3 times, at 1.8% of GDP. Similarly, Mexico GDP would fall by twice as much at

about 2% of GDP and the remaining countries by about four times more at about 1.3% of GDP in the
second year

Figure 15: Export pricing assumption impact on border adjustment

(first year impact in %)
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Source: Simulation results and author calculations.

Finally, in the policy perceived to last 4 years scenario it is assumed that all countries have a flexible
exchange rate and respond to the exchange rate pressures from the introduction of the DBCFT by al-
lowing exchange rates to appreciate. Moreover, it is also assumed that fiscal policy is allowed to oft-
set negative impacts from this shock. Since in the real world China tries to peg its currency to the
USD, we simulate a final scenario assuming that China resists the appreciation of the USD. Opera-
tionally, we ran this scenario assuming that China has a different monetary policy reaction function
that reacts more strongly to USD bilateral exchange rate deviations. The last three columns of Table 4
show the results. As it is clear from the table, China would be damaged if it tries to keep this policy.
The reason is that Chinese goods and services would lose competitiveness worldwide, as the USD
strongly appreciates against all other currencies. Thus, while China usually tries to peg its currency to

the dollar, it may be under strong pressure to allow the yuan to depreciate as a result from the intro-
duction of the DBCFT.

Table 4: Sensitivity — spillovers

GDP (deviations from no Policy for 4 years Policy for 4 years
policy scenario)

Policy for 4 years =+ increase risk + China pegging
premium currency
2018|2019|2020|2018(2019|2020|2018(2019|2020

USA| 24 30 30|23 28 30| 25 3.0 3.0
China| -0.6 -0.7 -0.7]-1.8 -1.8 -1.1|-22 -14 0.2
EU| -04 -05 -05(-0.6 -0.7 -0.6|-0.3 -0.5 -0.5
Japan| -0.3 -0.4 -04)|-05 -06 -05|-04 -04 -04
Mexico| -09 -11 -16(-1.8 -19 -19)|-08 -11 -1.6
World| 0.2 03 0.2 |-04 -0.3 00 ] 00 0.2 0.3

Source: Simulation results and author calculations.

ECB Working Paper 2093, August 2017 30



7 Robustness to key parameters

We now consider the sensitivity of the results to variation of key parameters in the model. One aspect
relates to the parameters in the trade sector. Imbs and Mejean (2015) show that estimates of trade
elasticities tend to be smaller in aggregate data than at sector level. Crucini and Davis (2016) also dis-
cuss the importance of the elasticity of substitution between home and foreign goods. They point to
the large differences in the estimation of this parameter between international trade and macro litera-
tures. While the international macro literature, which is more concerned with short-run business cycle
fluctuations, assigns a low value to this parameter (values between 0.75 to 1.5), the international trade
literature, more concerned with long-run changes, assigns a high value to this parameter (values be-
tween 3 to 6). Crucini and Davis (2016) reconcile this result arguing that the observed substitutability
gets larger as the time passes. As the point of reference, in the initial simulations we use a value of
1.5, which is in the upper range of the macro literature values.

Burfisher et al. (2001) explains how the US and Mexico economy have already incurred adjustment
costs related to NAFTA and this could also be interpreted as the US economy having a low elasticity
of substitution between Mexican and domestic goods in the short term. Moreover, the data also seems
to support this low elasticity hypothesis, since the import content of Mexican exports to the US is es-
pecially high in the most important export sectors, such as motor vehicles and electronics. Since this
parameter is very important to determine the cost of policies that increase the price of imported goods,
we run the same simulation assuming different values found in the literature for this parameter.

Table 5 shows the main results under different assumptions, with the lower value of the elasticity re-
flecting higher cost of replacing imported goods by domestic goods. We estimate 3 alternative scenar-
ios in this section, i) the US’ elasticity of substitution for final goods (consumption and investment)
and intermediate goods is assumed to be about a third of the baseline calibration; ii) all the countries
in the world have an elasticity about a third of the baseline estimation, and, finally, iii) all the coun-
tries in the world have an elasticity of 3 — similar to the ones calculated in the international trade liter-
ature.

The first thing to notice is that the larger the elasticity of substitution, the larger is the positive impact
on the US economy. This mostly comes from the fact that other countries would substitute domestic
production by the cheaper US goods. This is reflected in the US trade balance, which improves the
most when the world’s elasticity of substitution is higher. Similarly, the larger the elasticity of substi-
tution, the larger the global spillovers are. Using the same argument, foreign countries produce less
and import more goods from the US when the cost of replacing goods is lower. The exchange rate
path is also affected by the elasticity of substitution. The larger the elasticity of substitution, the more
the USD appreciates. This is expected, as the incidence of taxes and subsidies on consumers is lower
as consumers can substitute away from imports more easily.

Finally, as we have shown in section 3.2, if the elasticity of substitution is large enough, then the as-
sumption of pricing to market is less relevant, and there is a higher pass-through from import tariffs to
import prices. So, if export firms in fact use domestic cost pricing, then there would be slightly larger
GDP spillovers.
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Table 5: Scenario robustness — Changing elasticity of substitution between domestic and foreign
production

Deviation from no Baseline US less elastic  All countries less All countries more
policy scenario calibration substitution elastic elastic

us 2018(2019(2020(2018|2019|2020|2018|2019(2020(2018(2019|2020
GDP (%0)| 24 |1 3.0 | 3.0 | 22 |27 | 30| 20|24 | 25| 26| 33| 34
Consumption (%6)| -09|-13|-1.2|-14(-19|-1.7|-1.0|-1.4|-1.3|-1.0|-1.3|-1.2
Investment (%6)| 46 | 3.8 [ 0.6 | 3.1 ( 1.2 |-2.6| 3.7 | 3.1 | 0.7 | 5.2 | 45| 0.8
Trade balance (20)| 0.4 | 1.7 | 24 |-0.2| 14 | 24 | 0.0 | 10| 15 (05| 2.1 ]| 3.0
Inflation (%0)|-0.1]-0.2|-0.3| 1.2 | 1.8 | 19 (10| 1.7 | 21|11 | 1.8 | 2.1

0,
NEER (%)| 17 5| g7 | 4.7 |10.4| 7.8 | 38 | 93 | 6.7 | 2.8 |135|11.1| 7.0
(+ appreciation)

GDP spillovers (20)
Mexico|l -0.9 | -1.1|-1.6 | -0.3(-0.4|-0.5|-0.1(-0.3|-0.4|-1.2(-1.6|-2.2

China| -0.6 | -0.7 | -0.7 | -0.2 | -0.3 | -0.3 | -0.5 | -0.6 | -0.6 | -0.7 | -0.8 | -0.8

Japan| -0.3|-0.4|-0.4|-0.4]|-04|-0.5|-0.3|-0.3|-0.3|-0.4]|-0.5|-0.5

EU| -0.4|-0.5|-0.5|-0.2|-0.3|-0.4|-0.3|-0.4|-05(-0.4|-0.5]|-0.6

Source: Simulation results and author calculations.

We now turn to the case of the possible low elasticity of substitution of the US economy. In the short
run, we see that spillovers are substantially reduced when the US has a larger cost to replace foreign
goods by domestic production. Not only is the US trade balance worse in this scenario, as imports do
not fall as much even with the introduction of the tax, but also US consumption and investment are
lower, as consumer and companies have to pay more for imported goods. Moreover, the exchange rate
appreciates by about 1% less in this case. Spillovers on Mexico and China are 3 times as lower, as
these economies do not see their foreign demand to fall as much and are able to pass more of the cost
of this tax to the US taxpayers.

To sum up, the importance of this section is to show that the qualitative results of the policy perceived
to last 4 years simulation on the US economy do not change because of different elasticity of substitu-
tions between domestic and foreign production. On the other hand, spillovers are greatly reduced and
the positive impacts on the US economy are diminished if the elasticity of substitution turns out to be
lower than the one we assumed in our scenario where policy is perceived to last 4 years.
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8 Conclusions

In this paper we have explored the implications of the corporate tax reform proposed by Republican
members of the US House of Representatives; the so-called “destination-based border-adjusted cash-
flow tax” (DBCFT). Static analysis shows that government revenues would decline if such a reform
was implemented, mostly due to the cut in corporate tax rates, although the border adjustment would
offset some of the loss in revenues.

Simulations using a structural global multi-country model suggest that the macroeconomic impact of
the reform would depend primarily on how permanent agents perceive the policy to be. This percep-
tion determines if the desired net foreign asset position would change in the short term, and therefore
directs the pressures on the US dollar to appreciate in order to offset the impact of the border adjust-
ment. When agents perceive the policy to be more permanent, we find that the tax reform would lead
to a short term boost to US GDP, stemming mostly from lower taxation on capital. Instead, when
agents perceive the policy to be temporary, the border adjustment leads to an extra short term stimulus
from the external sector because of the temporary disequilibrium in relative prices. Although em-
ployment increases as a result of the large subsidy to US exporters, higher inflation and limited substi-
tutability of some products means US consumption is reduced. This implies a rebalancing away from
domestic demand and imports towards exports.

The macroeconomic implications also depend on a number of other factors that are explored in the
paper. These include: (1) whether US trading partners retaliate; (2) the extent to which export firms
are reimbursed by tax liabilities related to their domestic costs; (3) the extent to which some catego-
ries of goods may be excluded from the DBCFT tax base; (4) how the government uses the revenues
generated by the border adjustment; and (5) the pricing system used by exporters.

The robustness scenarios show that the short-term rise in US GDP and inflation would be substantial-
ly reduced in particular if exporters do not receive a rebate for the tax liability related to their domes-
tic inputs. In addition, all the scenarios show that the US fiscal deficit would deteriorate over time,
thus increasing the need for fiscal consolidation in the medium-term that could offset some of the pos-
itive short-term GDP impacts of this corporate tax reform.

The global spillovers of the DBCFT also depend on agents’ subjective probability of policy reversal.
Under a policy perceived as more permanent spillovers are limited. However, the spillovers to global
GDP and world trade are sizeable and negative if the policy change is perceived as temporary and as-
suming no retaliation by other countries. The rest of the world consumption increases as a result of the
implied subsidy on American produced goods. Moreover, there is a rebalancing in global trade defi-
cits, with surplus regions experiencing deterioration and the US experiencing an improvement in its
trade balance. Overall, world trade declines, particularly those hitting those countries with close trade
links to the US. In the event of coordinated retaliation to the US border adjustment, spillovers could
be materially different and would depend on the extent to which there is substitution away from US
goods, leading to an increase in bilateral trade among other countries. Aside from retaliation, global
spillovers will also depend on how easy it is to replace imported goods by domestic production, and
on the extent to which the US dollar appreciation may cause stress in EME financial markets.
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