¥

THE PINHAS SAPIR CENTER FOR DEVELOPMENT
TEL AVIV UNIVERSITY

Tax Competition and Foreign Direct Investment:
Is there a Race to the Bottom?

Assaf Razin® and Efraim Sadka®

Discussion Paper No. 6-2008

June, 2008

The paper can be downloaded from http://econ.tau.ac.il/sapir

* Prof. Assaf Razin, The Eitan Berglas School of Economics, Tel Aviv University

2 Prof. Efraim Sadka, The Eitan Berglas School of Economics, Tel Aviv University



1 Introduction

In the globalized economy the 1ssues of tax competition and coordination
are becoming increasingly pressing for policy makers. It 13 especially
relevant for the taxation of income from internationally mobile factors,
such as the income generated by FDI. As the Economist (1997, pp. 17-
18): suceinetly puts 1t:

"Globalization 1s a fax problem_ . First, firms have more free-
dom over where to locate .. First, firms have more freedom
over where to locate... This will make 1t harder for a country
to tax [a business| more heavily than its competitors... Sec-
ond, globalization makes 1t harder to decide where a company
should pay tax, regardless of where 1t 13 based... This gives
them [the companies| plenty of scope to reduce tax bills by
shifting operations around or by erafting transfer-pricing. "

With internationally mobile factors, the tax base can shitt from one
(high-tax) country to another (low-tax) country, thereby creating a fiscal
externality' . The latter externality can take also the form of a govern-
ment trying to impose the burden of financing public goods onto non-
residents such as foreign corporations. as with any externality, (tax)
competition among countries may lead to inefficient incidence of taxes
and mmadequate public good provision; whereas tax coordination among
them may enhance the welfare of all of them.’

1Similar phenomenon may ocecur among jurisdictions within a federation; see, for
instance, Gordon {1983) and Mintz and Tulkens (1986).

? Again, this is true also within a federation of various local government; see. for
instance, Zodrow and Mieszkowski {1956).



In this chapter we draw on the findings of the preceding chapter to
shed some light on various aspects of international tax competition and
coordination concerning the flows of FDI. Specifically, we take another
look at the implications of FDI for the effects of taxation and for the tax
bases in a source-host country setup. We analyzed in the preceding chap-
ter the asymmetric mechanisms through which source and host taxation
affect FDI. Here we analyze this asymmetry to explain the endogenous
coexistence in a tax competition environment of high-tax, high public
expenditure source countries and low-tax, low-public expenditure host
countries®. Such differences may be a feature of the enlarged European
Union characterizing the asymmetry between the old members countries
and the new accession countries. In addition, we attempt to provide
some indication about the magnitude of the gains from tax coordination
and the implication for the "race to the bottom" hypothesis.

Two issues concerning taxing multinationals are: The first is that of
trying to figure out where large multinational firms make their profits.
The second is how to tax companies that are increasingly footloose. The
more successful tax collectors are in preventing firms from shifting profit
out of a country, the more they are likely to encourage firms to leave the
country.

The organization of the paper is as follows. Section 1 develop a
source-host country model of taxes and foreign direct investment. Sec-
tion 2 analyzes tax competition. Section 3 analyzes tax coordination.
Section 4 concludes.

2 A Source-Host Country Model of Taxes and For-
eign Direct Investment

Consider a host country with a continuum of firms, each with a produc-
tivity level factor of €, where ¢ > —1; the density and the cumulative
distribution functions are denoted, respectively, by g and G. We normal-
ize the number of firms to one. Unlike in Chapter Three, the productivity
factor is not random. It is known to all before any economics decision is
made. Firms are thus ex ante and ex post different in their productivity
levels.

Assume for simplicity that the initial stock of capital of the firm is
zero. A firm with a productivity factor € (an e-firm) employs a capital
stock of K in the first period and produces an output of Ay F'(K)(1+¢) in
the second period, where F' exhibits a diminishing marginal productivity

3When there are also internationally immobile factors of production tax com-
petition may affect also the relative tax burden falling on these factors in a way
depending on their complementarity or substitutability with the mobile factors; see,
for instance, Wildasin (2004).



of capital (F" > 0,F” < 0). As before, there are setup costs of new
investment. Therefore, only firms with a productivity factor above some
threshold level (gy) will make new investments.

We continue to assume that foreign direct investors (from the source
country) have a cutting edge advantage over domestic investors with re-
spect to these setup costs, so that they acquire control over the domestic
firms in the host country. Foreign direct investors compete among them-
selves for these firms. Therefore, the price they pay for an e-firm (with
€ > g¢) to the original domestic owners is Vi (e, 7y) — C*(1 —75), where
Vi (e,7g) is defined by:

1+ (1 —7g)r

_ K}
(1)
where C* is the setup cost borne by the foreign direct investor. As
before, this cost is born in the source country and tax-deducted there.
The parameters § and % denote, as before, the physical and the tax
rate of depreciation, respectively, and 7; denotes corporate tax rate in
country ¢ = H,S. As explained in the preceding chapter, the foreign
direct investors do not pay any further tax at their home country. We
assume that the two countries are open to the world credit market. This
assumption fixes the rate of interest at the world rate, denoted by r.
The first order condition for the optimal stock of capital of an e-firm
is given by

VH(gv TH) - m[?‘x

AgF/(K)(1+€) =746+ TH (56 2)

— Ty
for firms with € > ¢¢. This condition defines the optimal stock of capital
of a firm as a function K (e, 7y) of its productivity factor and the host
corporate tax rate.

The cutoff level of the productivity factor is a function eq(74,75) of
7y and Tg, defined implicitly by:

VH<€,TH) — (]. — 7'5)0* =0. (3)

That is, the eo-firm is indifferent between investing and not investing.
Note that because of the setup cost advantage of the foreign direct in-
vestors, firms that are not purchased by these investors will not invest
at all under domestic ownership, and their value is zero. (Recall that
the initial stock of capital of the firm is zero.)

As we plausibly assume that the depreciation rate allowed for tax
purposes (d) is below the true physical rate (§), it follows from equation
(2) that 75 depresses the stock of capital of each investing firm. It also
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follows from condition (3) that 75 reduces the number of investing firms
(that is, increases €p). Therefore the host corporate tax rate reduces the
total stock of capital in the host country. In contrast, it follows from
condition (3) that 7¢ increases the number of investing firms (that is,
lowers ¢g). Therefore, an increase in the source corporate tax rate raises
the capital stock in the host country.

The source country is modeled similarly. As it is the differences in
the production and cost parameters are key to the determination of the
direction and magnitude of FDI flows, we simplify by assuming that the
fixed costs in the source country are nil. Thus, all firms invest. The
value of an e—firm is

ASF(K) (1+6) (1 —7'5) —I—TS(SigK'f‘(l —(S)K

— K.
1+(1—71g)r

(4)
The optimal stock of capital of an e-firms is given by the marginal pro-
ductivity condition:

Vs(e, 7g) = MI?X

TS

(6 = d5). ()

This equation yields the optimal stock of capital as a function, Kg(e, 75)
of € and 7g.

AsF'(K)(1+¢e)=r+06+
1—7’5

2.1 Private Consumption

A representative consumer in country ¢ = S, H has an initial endowment
I; in the first period and a utility function

u[v(w1, ), P] (6)

over first-period consumption (1), and second-period consumption (z5),
and public expenditures (P). These expenditures can represent public
good provision. Weak separability is assumed between (x,z2) and P,
so that public expenditures do not affect private demands for first and
second-period consumption. For simplicity, it is assumed that P is in-
curred in the first period. Note that we consider, purely for simplicity,
a representative consumer model; it is straightforward to extend it to a
many-consumer model in which the public expenditures can reflect re-
distributive transfers. The tax rate 7; applies also to the interest income
of the consumers, both at home and abroad.* Note that we assume
identical preferences in the two countries; that, is the same u and v for

“Note that we assume that corporate income is taxed only at home - at the
corporate level. Each country taxes individuals and corporations at the same rate.



the two countries. However, the identical preferences assumption does
not mean that the two countries have a demand for the same quantity
of the public good (P). This is because they do not have the same in-
come. We assume that Ig is significantly higher than [y. That is, the
source country is rich and the host country is poor. Assuming plausibly
that the public good is a normal good, the rich-source country will have
a greater demand for the public good (namely, for tax revenues) than
the poor-host country. We employ this specification in order to single
out the cross-country income gap as the driving force for the ensuing
cross-country differences in tax policy in the tax-competition equilib-
rium. (For this reason, we also specified the same production function
F for the two countries.)

Utility maximization yields the individual consumption demands for
the first and the second periods:

X][Wz (].-7'07‘], j:1,2, Z:H,S, (7)

where W; is the income of a representative consumer in country . Note
that the demand functions are identical for the two countries, as we
assumed identical preferences.

The income of a representative consumer in the host country consists
of the initial endowment, plus the proceeds from the sales of the domestic
firms (with productivity factors above &y) to the foreign direct inventors.
That is, Wy is given by:

[e.9]

WH(TH,Ts) :[H+ / VH(e’f,TH)g(S)dS—(l—Ts)C* {1—G[€0<TH,TS)]}.

eo(TH,Ts)
(8)
(Note that the number of firms within a productivity factor above ¢y is
1—G(g).)
The income of the representative consumer in the source country
(who retains also all the firms in this country) is similarly given by:

o0

W5<Ts) :[5+/ V5<E,7'5)g(€)d€. (9)

-1
Note that the representative consumer in the source country, who is
the foreign direct investor in the host country, pays for the purchased
firms prices that exhaust entirely the profits she gets from them. (This
follows from the assumed perfect competition among the foreign direct
investors.)



2.2 Government

Each government balances its budget: tax revenues must suffice to fi-
nance public expenditures. This is done over time in present value terms,
given the free access to the world credit market. By Walras’ law the
government’s budget constraint can be replaced by an economy-wide
resource constraint.

Consider first the host country. The representative consumer sells
an e-firm at a price Vi (e, 75) — (1 — 75)C*. This price reflects the cash
flow of the e-firm, after taxes paid to the host country government. We
emphasize that these taxes are paid to the host country government.
Hence, from the point of view of the resources available to the host
country, the price paid by the foreign direct investors must include also
these taxes (which serve to finance public expenditures). Put differently,
the host country extracts from the foreign direct investor the before-tax
cash flow of the purchased e-firm, that is (1+7) " Y{ Az F[Kg (e, 71)](1+
e)+(1—0)Ku(e,7u)—Ku(e, 7u)} —(1—715)C*. Therefore, the economy-
wide resource constraint of the host country is

Pu= Ly+(1+r)" / (AW FIK (e, 7m)|(1+ ) + (1 — 0) Ky (e, 7))} g(e)de

eo(TH,TS)
_ / Kn(e, r)g(e)de — (1 — 76)C* {1 — G [eo(r 1,75}
eo(TH,Ts)
—X1 {WH(TH,Ts), (]. — TH) 7'] — (1 + T)_ng [WH<TH7 7'3), (1 — TH) 7“] .

(10)
Note from equation (10) that the source country effectively subsidizes
the host country through the tax deductibility of the fixed setup costs.?
The magnitude of this subsidy is 75C* {1 — G [eo(Tx, Ts)] }-
Similarly, the economy-wide resource constraint in the source country
is given by

Ps= Ig+(1+ r)—l_jf{ASF[KS(s, )] + (1= 8)Ks(e, 7s) bo(e)de

1O {1 = Gleo(ri, 75)]} — _}f Ks(e, 75)g(e)de

—X1 [WS(TS)7 (1 — 7'5) 7”] - (1 + T)ilXQ {WS(TS), (1 — TS) T] .
(11)

®When the source country does manage to tax the (resident) parent company on
its income from the FDI subsidiary, then it loses tax revenues to the host country
through the foreign tax credit clause that is usually granted to avoid double taxation.



Note again the source country subsidizes the host country by the
amount of tax deductions allowed for the fixed setup costs.

3 Tax Competition

Each government attempts to maximize the welfare of its representative
consumer. In doing so, each government takes the policy of the other
government as given. We thus look at a Nash-equilibrium of the two
country tax competition game.

Formally, the government of the host country chooses the corporate
tax rate (7py), so as to maximize the utility of the representative con-
sumer,

U(U{Xl [WH (TH7TS) ) (1 - TH) T] 7X2 [WH (THuTS) ) (1 - TH) T]}7PH> )
(12)
where the quantity of the public good (Ppy) is given by the economy-wide
resource constraint (10). The source country tax rate (7g) is considered
by the host government as exogenously given.
Similarly, the source government chooses 75 so as to maximize

u({ Xy [Ws(1s),(1 —71m)r], Xo [Ws (15), (1 —Tu) 7]}, Ps), (13)

where Pg is given by the economy-wide resource constraint (11), and
where 7 in the latter constraint is taken as exogenously given.

The optimal policy (namely, the corporate tax rate) chosen by the
host country depends on the source country tax rate (75). Thus, this
policy may be thought of as a best-response function of 7g; denote it
by 7g(7s). Similarly, denote the best-response function of the source
country by 7¢(7). A Nash-equilibrium is a pair of tax policies, (7%, 7%),
such that 75, = 74 (7%) and 75 = 75(7%).

We resort to numerical simulations in order to characterize the Nash-
equilibrium and study the effect of the source-host income gap (Is/Iy)
and the setup cost (C*) on the divergence or convergence the tax-expenditure
policies.

In these simulations, we employ a Cobb-Douglas production function
F(K) = K®, with a = 2/3. The parameter values for the productivity
levels are Ay = As = 1. We employ a Cobb-Douglas utility function,
u=Inz; + Blnzy + vIn P, with § = 0.99 and v = 0.95. The parameter
values for the depreciation rates are i = 05 = 0.2 and §7;, = d5 = 0.1.
The world rate of interest is » = 0.05. We also set the initial endowment
at the host country (/) at unity.



(Figure 10.1 about here)

Figure 10.1 illustrates the effect of a rise in the initial endowment
in the source country (Ig) on the optimal tax-expenditure policies at
the Nash equilibrium. (The parameter value for the setup cost is C* =
1.) The host tax rate (7y) and the public expenditures (Py) are not
effected by Is. But, as the source country becomes richer, its tax rate
and expenditures rise, thus yielding an equilibrium with low-tax, low-
expenditures in the relatively poor host country, and high-tax, high-
expenditures in the relatively rich source country.

(Figure 10.2 about here)

Figure 10.2 depicts the effect of the setup cost on the tax-expenditure
policies. (The parameter value for initial endowment in the source coun-
try, Ig, is set to unity.) With C* = 0, the two tax rates are equalized at
about 23.5%. As the setup cost rises, both tax rates fall, but the host
rate falls more sharply. Thus, we get an equilibrium with a low-tax,
low-expenditure host country and a high-tax, high-expenditure source
country.

4 Tax Coordination

5 Conclusion

The 2004 enlargement of the EU with ten new countries provides a
stylized analogue of the predictions of the model. Table 10.1 describes
the corporate tax rates in the 25 EU countries in 2003. It reveals a
marked gap between the original EU-15 countries and the 10 accession
countries. The latter have significantly lower rates. Estonia, for instance,
has no corporate tax; the rates in Cyprus and Lithuania are 15%; and
in Latvia, Poland, and Slovakia, 19%. In contrast, the rates in Belgium,
France, Germany, Greece, Italy, and the Netherlands range from 33% to
40%.

(Table 10.1 about here)

Note, however, that the tax rates mentioned are the statutory rates.
However, what matters from an economic point of view is the effec-
tive tax rates, which could be significantly different because if different
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statutory tax bases, tax loss treatment, etc. Nevertheless, there are
some indications that the effective tax rates are also lower in the ac-
cession countries than in the EU-15 countries. For instance, Jakubiak
and Markiewicz (2005) show that the ratios of corporate tax revenues
to GDP in the former countries are on average lower than in the latter
countries; see their Figure 2.

Given the fiscal externalities, tax normalization is naturally beneficial
to all countries involved. However, depending on the actual specifics
of the harmonization, it may benefit some countries at the expense of
others. In the EU, some of the original six founding countries may push
for tax harmonization, whereas most of the 2004 accession countries are
reluctant. Furthermore, given the built-in revenue transfer mechanism
within the EU, the former countries feel they are financing the tax cuts of
the latter countries. Gerhard Schroder, the former German Chancellor,
stated in April 2004 that it was unacceptable "that Germany, as the
EU’s biggest net payer, finances unfair tax competition against itself".

Acknowledgement 1 We thank Alon Cohen for assisting us skillfully
i the simulations.



Figure 10.1: The Effect of the Income Gap (Is/l;) on the Tax-Expenditure Policies
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Figure 10.2: The Effect of the Setup Cost on the Tax-Expenditure Policies
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Table 1: Statutory Corporate Tax Rates in the Enlarged

EU, 2003.
Country Tax Rate (%)
Austria 34
Belgium 34
Cyprus* 15
Czech Republic* 31
Denmark 30
Estonia™® 0
Finland 29
France 33.3
Germany 40
Greece 35
Hungary* 18
Ireland 12.5
Italy 34
Latvia 19
Lithuania™* 15
Luxembourg 22
Malta* 35
The Netherlands 34.5
Poland* 27
Portugal 30
Slovakia™ 25
Slovenia* 25
Spain 35
Sweden 28

United Kingdom 30
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