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Abstract

I present a two-country dynamic model where (i) in each country public spending increases firm entry and (ii) capital
is internationally mobile. I show that the difference between the aggregate output elasticity with respect to public
spending and its firm level counterpart creates a positive cross-border externality in public spending. In contrast with
the literature on cross-border spillovers, this externality arises only under fiscal competition between countries and may
therefore lead to higher growth rates under strategic policies relative to coordination.
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1. Introduction

I present a two-country dynamic model where (i) in each country productive public
spending increases firm entry and (ii) capital is internationally mobile. I show that un-
der capital mobility the difference between the aggregate output elasticity with respect to
public spending and its firm level counterpart creates a positive cross-border externality in
public spending. In contrast with previous literature on cross-border spillovers from public
spending, here the externality arises endogenously under fiscal competition between national
governments. This has stark implications for the growth effects of fiscal policy coordination.

What is the role of public spending in open economies? What are the implications
for international policy coordination? To answer such questions, starting with Alesina and
Wacziarg (1999), the literature has extended the production function in Barro (1990) to
allow for international spillovers, mainly motivated by the potential network effects derived
from public infrastructure. For example, in Hashimzade and Myles (2010) public spending in
one country increases the productivity of private capital in another country. In general such
a positive externality implies public spending is too low and thus fiscal policy coordination
can increase the growth rate. A more nuanced view emerges in Figuiéres et al. (2013) or
Devereux and Mansoorian (1992) when in addition countries can strategically affect terms
of trade.

While these contributions postulate the existence of technology based externalities in
public spending, in this paper I show that international capital mobility induces strategic
spending and thus a similar positive externality arises endogenously. However, given the ex-
ternality stems directly from governments competing for private capital, coordinated policies
maximizing joint welfare can lower balanced growth rates, in stark contrast to the results in
the previous literature.

2. The Model

The world consists of two countries, ¢ = 1,2, with identical technologies and initial con-
ditions. Countries are populated by unit mass identical, immobile, infinitely lived agents. In
each country a benevolent government taxes income to fund public spending. Competitive
firms produce a homogenous, costlessly tradable good taken to be the numeraire. This final
good combines an endogenously determined range of intermediate goods supplied by monop-
olistically competitive firms using capital, labor and services stemming from the public good,
provided at zero cost by the government. Private capital is perfectly mobile internationally
but all household income can be taxed at source. Thus, higher domestic public spending can
attract foreign capital whereas outright tax competition is excluded.

Households. An individual in country i solves:
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U; = max thoﬂ In Cit Sb. Qi1 = (wi,t + ai,ﬁ"t)(l - Ti,t) — City (1)
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where 3 < 1, ¢;; denotes consumption, a,; are the assets at the beginning of ¢, w;, is the
wage rate and r; is the world before tax interest rate. Under full depreciation of capital, r;
equals the marginal product of capital ¢;. Given prices and fiscal policy, households’ optimal



allocations are found using standard guess and verify (e.g. Glomm and Ravikumar 1994):

cip = (I—aB)(wis+air)(1—7ip), (2)

)

i1 = off(wip + a;ry)(1—Tig). (3)

Production. Competitive firms in country ¢ produce the final good using a range v;; of
intermediates x;;, j € (0,v;):

Yie = (o ajazdi) " (4)

where o € [0,1] is the inverse of the elasticity of substitution between intermediate goods.
Firms choose x;;; given prices p;;: to maximize profits II;; = Y;; — fovi’tpjyi,tmmtdj. The
corresponding demand functions are:

—1/0
5ia(Pjin) = Pras Yig- (5)

The intermediates z;; + are produced in a monopolistically competitive sector. Firms pay
a fixed cost f every period to operate a constant returns technology in capital k;;, and labor
l;:+ and use services provided at no cost by the government:

Tip = Gk L0, 0<d<a<l. (6)
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Each producer hires private inputs at given prices w;; and ¢;; to maximize profits:

max 7 = P;itTiit(Djit) — Witliie + qirkjie) — f st (5). (7)
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Solving (7) yields:

we = (1= o)1 - o)l ®
7t
7,8,

Under free entry, substituting (8) and (9) into the profit function (7) yields f = op;; 1+
In a symmetric equilibrium z;;; = x4, pjit = pit, Vj € (0,v;,) and thus:

Yie =00y, (10)

J/ 1=o), Substltutlng the latter into the demand

(5) yields the equilibrium intermediate 1nput Tip = fu, o/(1=0) /o. Using this in (10) yields
Y;+ = fvis/o. Given unit labor supply, in equilibrium kmt = K, /vy and [;,;; = 1/v;; where
K, is the aggregate stock of capital in country ¢. Using these allocations in the production
function for x;; (6) ylelds vig = (0G?, K t/f) (=a)/{i=20)

Denoting z = (¢/f) %% , = 6(1—0)/(1 —20), ¢ = a(l — ) /(1 — 20) output becomes:

which, combined with (5), yields p;; = v;

Y = 2Gl, K7, (11)



Factor incomes (8) and (9) are then given by:
wir=(1—-0)(1—-a)Y;;and gy = (1 —0)aY; /K. (12)
Assumption 1. 7+ ¢ < 1.

If n + ¢ = 1 there are constant returns to scale in reproducible inputs and balanced
growth is feasible. Substituting the expressions for n and ¢, assumption 1 implies o <
(1—a—10)/(2—a—9) < 1/2. This also ensures that the number of intermediate goods
increases with the stock of capital. In equilibrium the aggregate output elasticity with respect
to public spending is higher than the firm level counterpart (n > §), due to the indirect effect
of the public spending on the entry in the intermediate goods sector and hence on the variety
of such goods produced in equilibrium.!

Governments. Governments use an income tax to fund public spending. Budget con-
straint at ¢ is

Tit(Wis +1ria;s) = Gigsa. (13)

The government is benevolent in the sense that it maximizes the utility of the represen-
tative domestic household. Given private income and the tax rate, the budget constraint
defines public spending, so public policy is summarized by 7, ;.

World capital market clearing. Denote world aggregate variables as X; = Z?:l Xit,
for X ={Y,K,G,c,a}. World capital market clearing implies that saving equals the aggre-
gate stock of capital:

K, = a. (14)

A competitive capital market and full depreciation further imply the return on assets is equal
to the international marginal product of capital:

Tt = Q. (15)
Finally, aside from oV} entry costs, the world aggregate resource constraint is:
(]_ - O')Y; = Ct + Kt+1 + Gt+1' (16)

The (endogenous) public spending externality. Under capital mobility, (11) implies
the marginal product of capital can be affected by fiscal policy: governments choose G,
strategically to attract private investment given the policy of the other government. In
order to focus on the interplay between public spending across countries I further assume
income taxation is residence based so the tax competition channel is shut down.

With residence based capital taxation, the pre-tax return r; is equalized across countries:

G, G3,

= i 17
K" K,.* )

!See Chakraborty and Dabla-Norris (2011) for a more detailed discussion about the difference between
the macro and the micro level output elasticity with respect to public spending in this context.



Rewriting (17) yields the equilibrium allocation of capital across countries:

n_ n_\—1
K@t = gi,th; Where gi,t = G;;(P < G117;¢> . (18)
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where K, is the world stock of capital. Intuitively, the stock of capital installed in each
country depends on its share in total public spending and the world capital stock. This
relationship summarizes the fiscal competition among countries in each period.

Next, I define a competitive equilibrium, given fiscal policies.

Definition 1. Given tax rates 7;; and initial conditions a; o, Gipo, © = 1,2, the competitive
equilibrium is a sequence of allocations {c;y, a;1+1}72,, aggregate variables {K; 11, G120,
and prices {w; ¢, 11172, such that households and firms behave optimally and markets clear.

Substituting optimal allocations (2) in the household objective function (1) results in the
indirect utility function:

Wi=3" " B[l —ap)(wis+air)(l -7, (19)
where assets are given by (3) and prices by (12) and (15).
3. Strategic vs. Coordinated Policies

Under strategic policies, governments choose national policies independently in order to
maximize the utility of domestic agents given the policies in the other country:

VS = max W, s.t. Tit(Wie + aiere) = Gigya, (20)

1
Ti,t

given optimal private decision rules (2), (3), market prices (12), the equalization of the
returns to capital (17) and taking a;;, 7, G, j # @ as given.

Definition 2. (Strategic policies) Starting with identical initial conditions, a symmetric
Markov perfect equilibrium path is a set of sequences <{va(aiyv)}z‘;t>, 1 = 1,2 such that
Vt > 0 government i chooses T;; to solve (20) given domestic households and firms behave

optimally and taking as given current and future policies in the other country, Ti nJ F il >t

Focusing on symmetric equilibria, the capital stock is equal across countries and K;; =
K;/n = a;;. Using standard value function tools, equilibrium policies, derived in appendix,
are:

N oM (5 (1- %) +%)
Lt o a —Q a ’
L+ AM (252) + oM (42 (1-2) +%)
where M = (1 — 3(n+ ¢))~'. Giy1 is given by (13) and a;,41 by (3).

In contrast to strategic policies, under coordination, a planner maximizes the utilities of
representative agents in the two countries, subject to the relevant budget constraints:

(21)

VC = Inax W1 + WQ s.t. Ti’t(w@t + CL,;’tT’t) = Gi,t—l—lai = 1, 2 (22)

T1,t,T2,t



Definition 3. (Coordinated policies) Starting with identical initial conditions, a symmetric
>, 1t = 1,2 such that

Vt > 0 a planner chooses T;+,1 = 1,2 to solve (22) given budget constraints (13) and optimal
decision rules of households and firms in both countries.

Markov perfect equilibrium path is a set of sequences <{va(aw)}:it

As before, in a symmetric equilibrium K;; = K;/n = a;s, while policies, derived in
appendix, are:

Ticjt =7 = Bn. (23)

Note that coordinated policies replicate the closed economy case derived in Glomm and
Ravikumar (1994).

Proposition 1. Under strategic policies, governments set higher public spending and tax
rates than under coordination.

Proof. Under Assumption 1, (1 —0)/(1 —20) > 1 and thus ¢ = a(1 — 0)/(1 — 20) > «.
This implies D = (1 —a) /(1 — ¢) (1 —¢/2) + /2 > 1. Next, 75, > 7¢, & MD > 1+
BM (¢ +a)/2+ BMnD < D >1>1-p(¢—a)/(2(1 — Bn)). From (13), GF, > GS,. O

Proposition 1 shows that capital mobility increases the role of public spending as countries
compete to attract capital. This is in sharp contrast with models of exogenous externalities
in public spending and immobile capital where governments free-ride by spending less.

The distinction between 7 and ¢§, the aggregate and respectively the firm level output
elasticity with respect to public spending is critical for the results. Recall that n = §(1 —
0)/(1 — 20) where o is the inverse of the elasticity of substitution between intermediate
goods. Thus, if intermediate goods in (4) are perfect substitutes (o = 0) the two elasticities
are equal i.e. ¢ = o and n = 0. In this case strategic and coordinated tax rates are also
equal, i.e. 7 = 7¢ = 6, as the wage and the interest rate effects of public spending
exactly offset each other. Moreover, complementarity between intermediate goods increases
with 0.2 Thus, if 0 > 0 (¢ > a and n > §), a public spending externality arises in each
country irrespective of policy regime since higher entry due to public spending increases
productivity in the final goods sector. National governments correct this externality via
taxation under both coordinated and strategic policies (the term 87 in both 7¢ and 7).
On top of this however, in the case of strategic policies, capital mobility generates a cross-
border externality, as higher public spending also attracts capital from the other country.
By definition, coordinated policies correct this second externality. Thus 7% > 7¢.

4. Growth Effects

In this section I compare the balanced growth paths that arise under strategic vs. coor-
dinated policies.

Proposition 2. Let n + ¢ = 1. On a balanced growth path, strategic fiscal policies yield
higher growth rates relative to coordination if 3 is low enough.

?Recall assumption 1 implies 0 < (1 —a —3)/(2—a —6) < 1/2.



Proof. First, n+ ¢ = 1 imposes constant returns in reproducible factors and thus a constant
growth rate. Substituting (13) and (3), the laws of motion for public and private capital
respectively, into the production function (11) yields the output growth rate g, (1) = 717?(1—
7)?. This is maximized at 7* = 1 — ¢. Next, using D = (1 — ) /(1—¢) (1 — ¢/2) + /2 > 1,
™ <1 & BMD < 1+8M (¢ + ) J2+8M(1—-¢)D & < 35 =1/(1+¢D—(d+a)/2) < 1
as oD — (¢ + a)/2 = (¢ — a)/(2(1 — ¢)) > 0. This is a sufficient condition since g, (%) >
gy (79) also for some 7° such that 7 < 7% < 793

]

On the one hand, public spending increases productivity. On the other hand, it is funded
with taxes that lower capital accumulation. Intuitively, proposition 2 states that competition
in public spending can deliver higher growth rates than coordinated policies if the produc-
tivity boosting effect of public spending is large relative to private capital accumulation.
As shown in proposition 1, capital mobility generates under fiscal competition an additional
cross-border externality that complements the existing local externalities in public spending.
If B is low, private capital accumulates slowly and thus, the extra public spending arising
under competition implies higher growth rates for output.

5. Concluding Remarks

The paper presented a model where public spending raises domestic productivity by
increasing firm entry. Capital mobility magnifies this local externality leading to a race to
the top in public spending and thus to an endogenous cross-border externality. Therefore, in
contrast to the literature studying exogenous cross-border externalities, I find that strategic
policies result in more public spending, higher taxes and possibly higher growth rates relative
to coordination.

While results were derived under particular functional forms, the discussion suggests sim-
ilar effects would arise as long as the local and the international public spending externalities
are reinforcing each other. Given space constraints, a more general analysis of the links be-
tween capital mobility and different types of externalities arising from public spending as
well as other fiscal policies is left for future research.
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Appendix

Derivation of strategic tax rates. Given a;,G;, denote t 41 variables with a prime
(1), drop time subscripts for variables at ¢, denote household income with I; = w; 4+ a;r and
recast (20) as the following value function problem:

V(L) = max {Ine; (L) + BV(I7)}

subject to (3) and (13) and guess V' (I;) = M In [;. Taking the first order condition yields:

1 pBM ((ow; ,or\ oG, ow, ,or  0d
-7 I (( ta ) ot - ot +ai872- tr or; )’ (A-1)

oG, Yiaa
In a symmetric equilibrium I; = (1 — 0)Y;,a; = K; = K/2 and:

ow; Y/1-a)2—¢ O a Y/
oc; — ey e e U agan (4.2)
9G; = (1-0)Y, a—% = —af(l—-0)Y,.

87'7;

Substituting (A.2), (3) and (13) into (A.1) and simplifying yields (21). Substituting optimal
policies into V' (I;;) and matching terms yields M = 1/(1 — (8 + ¢)).
Derivation of cooperative tax rates. Given a; 0, G0, a;0,Gjo, (22) is rewritten as:

V(L‘,I) max {lncZ ]) +1ncj(]j) +6V(I’ ]/)}

77
TiyTj J

subject to (3) and (13), i = 1, 2. Next, guess V(I;, ;) = M;In I; + M;In I;. Focusing on 7;:

2 2
L M, (Ow; 0o 0G; ow, —,0r ,M; 0d,
e —ﬁ(lz; 7 (8G;+ laG,) ot E_ 5, Haigs )t g | (A9)

The additional effect on wages in country j # i, dwj/9G] becomes, in a symmetric
equilibrium:

o' _

G; G’ 2(1-9¢)
As before, substituting (A.4), (A.2), (3) and (13) into (A.3) and simplifying yields (23) where
M; = M, are found similarly to above.
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