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In this paper, we look for long-run and short-run effects of fiscal deficits on economic
growth in an endogenous growth model with productive public spending that may be
financed by public deficit and debt. The model shows a multiplicity of long-run balanced
growth paths (a high-growth and a low-growth steady state) and a possible indeterminacy
of the transition path, which may be consistent with the empirical literature, which
exhibits strong nonlinear responses of economic growth to fiscal deficits. Starting from
the high-growth steady state, a positive impulse in the deficit ratio exerts an adverse effect
on economic growth in the long run, after an initial rise. Starting from the low-growth
steady state, the situation may be radically undetermined, and the effect of fiscal deficit
impulses is subjected to “optimistic” or “pessimistic” views on public-debt

sustainability.

Keywords: Deficit, Productive Government Spending, Endogenous Growth, Nonlinear
Effects of Fiscal Policy, Public Debt

1. INTRODUCTION

Since the mid-seventies, OECD countries have been characterized by persistent
deficits, with an average deficit ratio of about 2.5% from 1970 to 2009. Such
persistent deficits have probably affected the balanced growth path (hereafter
BGP) of these countries, but there is no unanimous theoretical or empirical answer
to this question. Effectively, a higher deficit today means a higher debt interest
burden tomorrow, with a possible crowding-out effect on the BGP. But a higher
deficit today may also provide resources for productive public expenditures, which
may improve the BGP. In discussing the fiscal rules set in the Stability and
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Growth Pact, for example, some authors! have pointed out the risk that these rules
may permanently reduce public investment and the rate of economic growth, and
have suggested that the public debt may be used as a way of financing public
infrastructure. Furthermore, an important econometric literature highlights the
existence of strong nonlinearities between fiscal impulses and economic growth
[see, for example, Giavazzi et al. (1999)], particularly in a context of high public-
debt ratios [Perotti (1999)].

To study the long-run implications of persistent deficits in a model in which
public infrastructure may be debt-financed, we extend the Barro (1990) endoge-
nous growth model by allowing public deficits as a method of government fi-
nance for productive public spending. To our knowledge, only a few papers deal
with persistent deficits in growth models. Futagami et al. (2008) construct an
endogenous growth model with public debt, but are interested in debt rules,
and not in persistent deficits. Greiner and Semmler (2000), Minea and Vil-
lieu (2009, 2010) and Groneck (2010) deal with deficit rules close to those
in to the present paper, but with no reference to any form of nonlinearity or
indeterminacy.

In our paper, persistent deficits are introduced via a “deficit rule,” namely a
deficit-to-output ratio m. Our results are as follows. First, we show that a “Barro-
type” balanced-budget rule (m = 0) generates two BGPs: the “Barro solution,”
with zero public debt, and a “Solow solution” [Solow (1956)], with zero growth.
Allowing deficits (m > 0) also yields two BGPs, a high-growth BGP and a low-
growth BGP. Second, as regards transitional dynamics, the multiplicity? of BGPs
may generate nonlinear effects of fiscal impulses. We show that the low-growth
BGP is unstable and that the high-growth BGP is a stable saddlepoint.

If we are only concerned with the stable BGP, raising deficits is always growth-
reducing in the long run, as in Minea and Villieu (2009, 2010). The reason is
straightforward: If Ponzi finance is forbidden, governments are not allowed to
finance the interest payment on debt by issuing new debt (deficit). Therefore,
deficit rules such as m > 0 always generate a higher interest burden than the
resources they provide, with an associated crowding-out effect on productive
expenditures and growth in the steady state.

However, if we are interested in the multiplicity of BGPs and transition paths,
this result must be amended. Our model shows that, starting from the (unstable)
low-growth BGP, long-run economic growth may respond to fiscal deficit im-
pulses positively or negatively, depending on the initial level of the public debt.
Consequently, the effect of a fiscal deficit impulse on long-run economic growth
is nonlinear. This finding somewhat contradicts the results in Minea and Villieu
(2009), based on the properties of stable BGPs. Furthermore, our model produces
indeterminacy in the neighborhood of the low-growth BGP: depending on the
initial public-debt ratio, the transition path may be subjected to “optimistic” or
“pessimistic” views about debt sustainability.

Section 2 presents the model. Section 3 deals with steady-state issues and
discusses the effect of fiscal deficits in the long run. Section 4 describes the
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transitional dynamics of the model, Section 5 depicts the nonlinear character of
fiscal deficit impulses, and Section 6 concludes the paper.

2. THE MODEL

We consider a closed economy with a private sector and a government. The pri-
vate sector consists of a producer—consumer infinitely lived representative agent,
who maximizes the present value of a discounted sum of instantaneous util-
ity functions based on consumption ¢; > 0, with p > 0 the discount rate and

S = —uccce;/u. > 0 (with u, = du(c;)/dc,) the consumption elasticity of substi-
tution:
r S (e -1 S#£1
U= /u (c)) exp (—pt)di, withu (c;) = { 5-1 ((C’) ) o Jor ST
0 Log (¢;), for S=1
@

For the intertemporal utility U to be bounded, we also have to ensure that
(S — 1)y, < Sp, with y, the long-run growth rate of variable x.>
As a producer, the representative agent generates per capita output y, using
per capita private capital k, and per capita productive public expenditures g;.
Population is normalized to unity and 0 < o < 1 is the elasticity of output to
private capital:
ye=ki'g/ ™. 2)

Public expenditures g, enter into the production function as a flow and no
congestion is present, so that (2) is comparable to the production function of Barro
(1990).

The representative agent budget constraint is

kt+bt=’"zbt+(1_f)yt—ct—5kt, (€))

where we define x; = dx,/dt, Vx,.

Households use their income (y;) to consume (c;); to invest (k, + 6k;), with
§ the rate of private capital depreciation; and to pay taxes (we assume a flat tax
rate on output 7). Households can buy government bonds (b,), which return the
real interest rate r,. In equilibrium, r; equals the marginal productivity of private
capital.

The government taxes output, provides productive public expenditures, and
borrows from households whenever current spending exceeds current income, in
which case it will have to pay interest on the issued debt:

bt =rb + g — Ty )

Notice that (4) is an extension of the Barro (1990) government constraint
g: = ty;. In our model, by using deficits, the government can make productive
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expenditures eventually higher than fiscal revenues ty,. However, public deficits
generate unproductive public expenditures, in the form of interest payments on
debt, which may crowd out productive expenditures in the government budget
constraint.

The maximization of (1) subject to (2)—(4), given k¢ and the transversality con-
dition lim,_, o (exp(— fot reds)(k, + b;)) = 0, gives rise to the familiar Keynes—
Ramsey relation

ygzng[a(l—t)<%)la—8—pj|, )

which describes the rate of growth of consumption (time indices will be henceforth
omitted).

Next, we write (3) and (4) in a more convenient form by displaying the rate of
growth of private capital (the IS equilibrium) and of public debt:

ve=k/k=(g/k)'™" —c/k —g/k =3, (6)

(g/b)'™  g/k
- 1AL 1l

_ I _ _ l—a _ ¢
Yo =b/b=a(l—1)(g/k) 8 bk bk

)

Relations (5)-(7) form a system with three equations in four variables; thus
a free variable remains in the government budget constraint (7). To reproduce
persistent deficits, we specify a deficit rule, namely that the ratio of deficit to
output is equal to some value m:

b
—=m=0. (t))]
y

To obtain a BGP, the ratio g/k has to be constant in the long run. This is the
case in Barro (1990), because the balanced-budget hypothesis (g = ty) ensures a
constant g/k ratio in the steady state. Here, we proceed in a similar way, except
that the g/ k ratio will depend on 7 and m in the long run.* Notice that a constant
deficit rule such as m > 0 (for example, m = 2.5%) is consistent with OECD data
in the long run, whereas the balanced-budget rule (m = 0) generally postulated in
the literature would not be.

Using the debt evolution rule (4), we can write (8) in a more convenient way:

g/k=m+7)(g/B)'™ ~[a(l—1)(g/b)'™ = 8] (b/k). ©)
To search for endogenous growth solutions we define the three modified

variables ¢, = c/k, g = g/k, and by = b/k. Equations (5)—(7) and (9)
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become

& ¢k e
@ —=-——-=S[a(l—1) (@ b)) ™ —=8—p]

Ck c k

g () + i + 8 — (g (i)',

by bk m(g )T -
b)) —=—-— - =227 b s — 25)
(b) b bk by + gk (br) +cr + (gx (br))
© gi=m+1)g * —rby, withr=a(l—1)g *—8.

(10)

3. FISCAL DEFICITS IN THE LONG RUN

We find the BGPs by imposing ¢; = by = 0 in system (10). We obtain constant
values of ¢, b, and gi, which means that the four initial variables (c, k, g,
and b) grow at the same constant rate y. Putting ¢; = bk = 0, we eliminate ¢y,
by extracting (10b) from (10a). Reintroducing the obtained expression of b; into
(10c) provides an implicit expression in g; (note that y is an increasing function
of g in (5)), with parameters S,«, 8, p, T, and m:

v (&)

F(g) =y (g (m+1)—gf) —m( +p> =0. 1

Because y = y. in steady state, we can write (11) as a system:

@ 7' (g)=S[ad-—1g *—8-p].
(12)

® @0 =mp[m(S5)+r—gf] L ifgr #m (55 +r.

PROPOSITION 1 [Multiplicity of BGPs].

(A) If m = 0, the system (12) has two solutions. The first is the “Solow solution”
corresponding to a zero long-run growth rate, and the second is the “Barro solution.”

B) If m > 0, one can find a set of admissible parameters S, a, 8, p, T, m such that the
system (12) has two solutions leading to positive long-run growth rates.

Proof. See Figure 1. [ ]

Figure 1 describes the steady-state rates of economic growth for § = 1 (results
are trivially unchanged for S # 1). The y?(g) curve is a hyperbola, with asymp-
tote g = t'/%. The y2(gx) curve is a concave increasing curve. The steady-state
solutions are defined as the points of intersection between the two curves y'(g;)

and y(g).
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FIGURE 1. Multiplicity of BGPs.

3.1. The (A) Case (m = 0)

A balanced-budget rule means that public debt is constant (b = 0). Notice that
this case does not perfectly match the Barro (1990) model. The difference is
that whereas in Barro (1990) public debt is always at zero, in our model, public
debt may be constant and positive in steady state, even with a balanced-budget
rule (rb 4+ g = ty). This slight change has important consequences, because two
BGPs emerge.

Putting m = 0 eventually makes the y? curve (12b) undetermined,’ but we
easily find the two solutions from (11). The first solution is the Barro (1990) one,
for gf = /% yB = Sla(1 — 1)(gf)'™™ — § — p] > 0. This solution is the B
point in Fig. 1 and corresponds to a zero stock of public debt in the steady state
(b2 = 0). The second solution corresponds to a zero-growth BGP yS =0, with

S_<5+p)@
&= \ea-0) -

We call this steady state the “Solow solution” (S point of Fig. 1), which is reached
for a positive stock of public debt (from (10c)):

(gs)lfa
by = =K [t - (g,i)a] > 0.
o
This second solution comes from the fact that the constant level of public debt
forces private capital to be constant in the long run to achieve a constant steady-
state ratio by . Thus, economic growth disappears in the long run (y* = 0).

The intuition for this no-growth solution is that, contrary to Barro (1990),
not all public expenditures are productive in the steady state, if public debt is
positive. Interest payments on debt generate unproductive public expenditures
and crowd out productive expenditures. Because, in the steady state, tax revenues
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must finance productive expenditures plus the interest payments on public debt,
b{ corresponds to a level of debt such that interest payments absorb a great
part of government resources: remaining resources for productive expenditures
cannot generate a positive rate of economic growth, which explains why a “Solow
solution” emerges in our model.

3.2. The (B) Case (m > 0)

With persistent deficits, three cases may occur. The most interesting of them,
illustrated in Fig. 1, exhibits two points of intersection between y ' and y2, namely
L and H, both leading to positive long-run growth rates (further called the low
and the high growth rates, y* and y ). By changing parameters, one can obtain a
unique solution for the system (12), or even no solution, when y ! passes below y2.

Let us try an intuitive interpretation of the (B) case (when multiplicity occurs),
compared to the (A) case. With a deficit rule (m > 0), public debt expands at a
positive stationary growth rate (b/b = my/b), forcing the long-run growth rate of
the economy to move away from the Solow solution (the low steady-state solution
moves from y° to y%). Similarly, introducing deficit generates a positive level of
public debt in the long run, which requires interest payments. Therefore the Barro
solution can no longer be reached. In this case, the high steady-state solution goes
from y 8 to y 1.

Let us now study comparative statics in response to a change in the deficit ratio.

PROPOSITION 2 [Effect of an Increase in the Deficit Ratio (m)].

(a) Any increase in the deficit-to-GDP ratio, ceteris paribus, lowers the high-growth
(stable) BGP and raises the low-growth (unstable) BGP.

(b) It is impossible for the long-run growth rate to exceed the Barro solution, obtained
with a balanced-budget rule (and no public debt in steady state), which is the highest
long-run rate of economic growth.

Proof. From (12b):

dy? _ p(r—g)

% gk given [m (%) + 17— g](:]z -

’

if m > 0. Thus, an increase in the deficit ratio moves the y2 curve toward the left.
Because y and g are positively linked in the y' curve, we have y# < y# and
yL" > yL. Notice in particular that g/ < g? = /%, [

Proposition 2a shows that, a priori, no statement can be made about the ef-
fect of a deficit impulse, because of multiplicity. However, as we shall see in
Section 4, the low-growth BGP is unstable; therefore the rise of this BGP in
response to deficit impulses is not relevant per se. Consequently, public deficits
reduce growth, if we are exclusively concerned with long-run stable solutions.
Proposition 2b extends this finding, and shows that the maximal feasible BGP is

https://doi.org/10.1017/51365100511000435 Published online by Cambridge University Press


https://doi.org/10.1017/S1365100511000435

274 ALEXANDRU MINEA AND PATRICK VILLIEU

associated with the balanced-budget rule. This result is due to the transversality
condition, which constraints the debt growth rate to be lower than the real interest
rate in the long run. Because, in the long run, all variables grow at the same rate,
the transversality condition y < r means that b/b < r, and further that my < rb.
Thus, in the government budget constraint, the debt service necessarily exceeds
the new resources provided by the deficit rule in the steady state, generating a
crowding-out effect on productive public spending: g/y < T in equation (4) be-
causemy < rb. Thisis a very general result, which simply comes from the fact that
fiscal deficits are not a way of government finance in the long run: the permanent
flow of new resources from deficits ([)) is always lower than the permanent flow
of new expenditures resulting from the debt burden (rb) in steady state.

4. TRANSITIONAL DYNAMICS

In addition to the previous steady-state results, our model exhibits nontrivial
transitory dynamics. In this section we discuss the impact of deficit rules along
the transition path. As we shall see, in contrast to their negative effect on long-run
growth (if we are exclusively interested in stable BGPs), deficit-financed increases
in productive expenditures may improve economic growth in the short run.

To check for the stability of the two equilibria, we examine the transitional
dynamics of the variables (ci, by) in system (10). First we derive some analytical
results from the case m = 0; then we offer a graphical representation for the case
m > 0. Our analysis is supplemented with numerical simulations.

4.1. A Balanced-Budget Rule (m = 0)

For m = 0 (no deficit) we find the two BGPs expounded in the preceding section.
First, the Barro BGP is reached for b, = b,‘f = 0, so that bk = 0 in (10b). When
public debt is zero, productive public expenditures are g; = gB = t!/% and the
associated steady-state consumption-to-capital ratio is ¢ = ¢f = (g¢)' " *—y®

—§, which makes ¢; = 0in (10a). Second, we find the Solow BGP for gk = gk ,
thus b, = bk (both values are defined earlier), and ¢; = ck = (g, Syl—e _ g — 4,
so that ¢; = by = 0 with zero long-run growth.

Graphically, the stablhty locus of ¢ (¢x = 0) describes an inverted-U curve
with a maximum at bk, as represented in Fig. 2. The stability locus of by (b/< =0)
consists of two curves: the vertical curve by = b = 0 and a decreasing curve
in by, namely ¢; = (gr(br))' ™ — gi(by) — 8. The B point is the Barro solution
and the § point is the Solow solution (no growth); on the right-hand side of b,f
economic growth is negative, whereas it is positive on the left-hand side. System
(10) shows that the b; = 0 curve is always above the ¢; = 0 curve, except when
the long-run rate of growth is zero (point S) or negative (on the right of b,f ).
Because by, is predetermined and ¢ jumps, the dynamics clearly show that B is
a saddle point, whereas S is unstable, as confirmed by analytical results in the
Appendix.
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FIGURE 2. Phase diagram in the case of a balanced-budget rule (m = 0).

4.2. A Deficit Rule (m > 0)

When the government runs into debt (m > 0), analytical results are delicate to
obtain. We can find a set of admissible parameters such that the phase diagram
changes slightly with respect to the case m = 0.° The major changes concern the
by = 0 locus, which now has an inverted-U shape (with a maximum at b;) and
presents an asymptote at by = b = 0, so that the B steady state can no longer be
reached.

In order to locate the different BGPs associated with different deficit rules,
we construct the steady-state curve for different values of the deficit ratio by
extracting m from the ¢; = 0 relation and substituting it into the b; = 0 relation.
This steady-state locus takes the form of an increasing curve, represented by the
SS curve in Fig. 3. The two extreme points of this curve are the Barro BGP
(B point, for by = 0), and the Solow BGP (S point, associated with b,f and
no growth). These two extrema correspond to a balanced-budget rule (m = 0),
whereas BGPs located inside the segment BS (like points L and H) correspond
to a deficit rule (m > 0); the multiplicity of steady states implies that each value
of m is related to two points on the SS curve.

The phase diagram (Fig. 3) points out that, similarly to the m = 0 case, the
high BGP (H) is a saddle point and the low BGP (L) is unstable. Because by is
a predetermined variable, whereas c; is a jumpable variable, the saddle path that
converges to H (denoted A A) can be reached by an initial jump of the consumption
ratio, provided that the (predetermined) debt ratio is “not too high” (byy < by).
Nevertheless, as we can remark in Fig. 3, the paths of variables turn around L,
following an unstable spiral. Thus, an economy starting with a very high debt stock
(bro > by) cannot reach any steady state, because there is no initial jump of ¢,
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FIGURE 3. Phase diagram in the case of a deficit rule (m > 0).

that puts the economy on a saddle path. To avoid such unstable paths, in which the
public-debt ratio explodes, we impose a superior bound for by (by < by'™), which
in turn defines a certain maximum ‘“‘sustainable” level of public debt, namely the
highest debt ratio that the society is prepared to finance.

Consequently, at some date T (to be endogenously determined), the debt-to-
capital ratio will reach b;"®, and at this point in time the government must adopt
the deficit rule m that makes T a steady state. In what follows, we define b
as the highest debt ratio that is consistent with the existence of a steady state; in
Fig. 3 this ratio corresponds to the Solow solution (b"™ = b7). Thus, the deficit
rule that must be adopted at 7 is m = 0, and public debt is seen as “sustainable”
aslongasy > 0.

This setup produces indeterminacy. In our model, indeterminacy has two mean-
ings. First, it takes the form of multiple (two) BGPs: an endogenous growth path
(H solution) and a “poverty trap” without growth (S solution) obtained when
the public-debt sustainability condition is reached. Second, indeterminacy means
that one cannot choose between the multiple (two) transition paths to steady-
state equilibrium. Fig. 3 exhibits three kinds of solutions, depending on the initial
public-debt ratio. An economy initially endowed with a low public-debt ratio
(bro < by) converges to the high BGP (H) via the saddle path AA. In contrast, an
economy initially endowed with a very high public-debt ratio (byy > by) converges
to the “poverty trap” solution (S) via the explosive path B B. Because this path
is explosive, government must change the deficit rule at time 7, to make sure
that S is a steady state. Thus, the deficit rule m > 0 cannot be permanent, and
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government must adopt the balanced-budget rule m = 0 on the interval [T, 4-00[.
The B B path in Fig. 3 is precisely the only path that reaches the point S at time 7';
so if the government adopts the new rule m = 0 at this date, the economy remains
at this steady state forever.

In these two cases, knowing the initial level of the public-debt ratio is enough to
define the BGP that will be reached in the future, and the transition path is reached
by an initial jump of ¢y, which rules out any other paths.

However, for economies initially endowed with an intermediate public-debt
ratio (by < by < by), the transition path is radically indeterminate. These
economies may reach either the convergent path to the high equilibrium H or
the path leading to the “no-growth trap” S. Nothing in the model ensures selection
of a particular transition path AA or BB, and the two perfect foresight paths
that converge to the high-growth BGP or to the “poverty trap” are both feasible
equilibrium paths. This phenomenon illustrates the possibility of self-fulfilling
prophecies: if everyone thinks that the economy will end up in high BGP, then it
will, whereas if the low BGP is expected, it will also be sustained by self-fulfilling
expectations.

This situation recalls the “history versus expectations” scenario of Krugman
(1991): for countries with an initial high or low public debt, “history,” in the
form of the initial public-debt ratio, determines the equilibrium path, whereas for
countries with an intermediate initial public-debt ratio, “expectations,” in the sense
of self-fulfilling prophecies, play the decisive role. In this case, the transition path
is subject to “optimistic” or “pessimistic” views on debt sustainability.

5. NONLINEAR EFFECTS OF FISCAL DEFICIT ON ECONOMIC GROWTH

Assume now an upward jump of the deficit-to-output ratio, from m to m’ > m.
The two steady states (L and H) shift respectively to L’ and H’ on the SS curve,
as in Fig. 4.

If the economy starts from the H steady state, for a predetermined public-debt
ratio (byy = b,f’ ), gko jumps up in (10c) and the rate of economic growth increases
initially. Thus, debt-financed productive expenditures lead to a higher economic
growth rate in the short run, whereas they lower the BGP in the long run. Following
a positive impulse on the deficit ratio, the consumption ratio initially jumps down
at Cio in Fig. 4, and the economy reaches the new BGP (H’) with higher public
debt and lower economic growth in the long run.

If the economy initially departs from the low BGP (L), indeterminacy occurs.
First notice that, because L’ is unstable, there is no transition path that converges to
it. For a predetermined public-debt ratio (bxg = bf), the initial consumption ratio
can either jump upward (to c},), if agents anticipate that public debt will become
unsustainable at some future date 7, or jump downward (to c3,), if agents are
“optimistic” about public-debt sustainability. In the first case, for a steady state to
be reached at date 7' (to be endogenously determined), the initial deficit impulse
must be temporary, and the government must adopt the following rule: b/y = m’
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FIGURE 4. Transitional dynamics following a positive impulse on deficit (m increases).

fromt = 0tot = T, then b/y = O from t = T to infinity. Thus, the economy
converges to the no-growth trap S. In the second case, the deficit impulse can be
permanent, because the economy does not bump into the public-debt sustainability
constraint, and the economy converges to the high BGP (H’).

In both cases, economic growth increases initially, but, because of the collapse
of the consumption-to-capital ratio, it increases much more in the second case. In
Table 1, the rate of economic growth jumps from y* = 0.8% to yfo = 1.81%in the
second case, but only to yylo = 0.84% in the first case, with capital accumulation
going through similar changes.

These initial jumps in consumption and in the growth rate of output or capital ac-
cumulation determine the transition path that will be reached by the economy. With
a downward jump of consumption, the economy is able to produce a sufficiently
high rate of capital accumulation to reduce the debt-to-capital ratio. Consequently,
all variables converge to the high steady state H', with declining public-debt ratio

TABLE 1. Simulation results for an increase in the deficit-to-GDP ratio from
m = 1% to m = 2%—Starting from L steady state

(%) by Ck 8 Vo Yoo Ve Vi Ve
Initial steady state 53.57 25.01 11.97 YL =0.80 0
Initial jump of variables 5357 25.12 12,60 0.84 095 144 0.68 —0.27
(case 1, case 2) 2428 12.60 181 1.78 144 —-0.15 0.00
Final steady state 13.35 19.44 21.52 yT =813 0
(H’,S) 54.60 2546 11.21 y5=0 0

Note: For simulation values @ = 0.6, p = 0.1, S = 2, 7 = 0.4, § = 0.05. For these values, T = 2.35.
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FIGURE 5. Nonlinear effects of fiscal deficit on economic growth.

and self-enforcing economic growth. With an upward jump in consumption, in
contrast, the initial jump of economic growth does not allow public debt to de-
cline; the economy moves to the poverty trap (the S point), which it reached at
time 7.

These initial jumps in the consumption ratio explain why self-fulfilling prophe-
cies appear in the model. If agents are pessimistic about debt sustainability, a
no-growth trap is expected in the future, and there is no incentive to save, because
economic growth roughly determines the return of saving. Thus, consumption
increases initially, and the growth rate does not rise enough to put the economy
on the “good” transition path. Consequently, the no-growth trap becomes the
equilibrium BGP and fiscal policy will really become unsustainable in the future,
because of these self-fulfilling prophecies. In contrast, if agents are optimistic, they
expect high rates of economic growth in the future and are encouraged to save. As
a result, consumption jumps down initially, and economic growth is boosted from
now to infinity. The increase in fiscal deficit is henceforth sustainable, and leads
the economy to the high BGP.

Our model reveals the nonlinear characteristic of a fiscal deficit impulse in
the medium and long run. In all three cases of Fig. 5, public deficit is positively
linked to economic growth in the short run. In contrast, in the medium or long run,
fiscal deficit may be positively or negatively related to economic growth, with an
unchanged set of parameters, according to the initial public debt—to—capital ratio.

Growth and deficits are negatively related in the neighborhood of the high
steady state, where the public debt—to—capital ratio is small (Case 3). In the
neighborhood of the low steady state, with a high public debt—to—capital ratio, the
relation between economic growth and fiscal deficit depends on expectations. If
the fiscal policy stance is seen to become unsustainable at some future date, the
economy converges to the no-growth solution: once more, economic growth and
fiscal deficits are negatively related (Case 1). If agents are “optimistic,” however,
the initial cut in consumption is enough to generate a permanent positive growth
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effect and the economy converges to the high BGP. In this case, the link between
public deficit and economic growth is positive (Case 2).

Thus, our model can reproduce some empirical results describing strong nonlin-
ear effects of deficit impulses on economic growth, which are generally associated
with expectations switches and the initial debt level.” When the public debt ratio is
high, optimistic or pessimistic views of the future may reverse the effect of deficits
on economic growth and fiscal impulses may have positive or negative effects,
depending on the stance of public finance. What produces this nonlinearity is an
expectation effect on the credibility of fiscal policy, when the initial debt ratio is
very high, in the spirit of the empirical work of Perotti (1999), for example. If
households judge public debt to be sustainable, the rise of public deficit is credible
and the economy grows to the high solution. In contrast, if the deficit rise is seen
to turn unsustainable, the economy is condemned to a poverty trap.

6. CONCLUSION

Does higher public deficit, increasing the burden of public debt, generate a
crowding-out effect on economic growth or does it ensure the development of
productive infrastructures that promote long-run growth? In a very stylized model
of endogenous growth, we show that both effects may occur, depending fun-
damentally on (i) the initial debt ratio and (ii) self-fulfilling prophecies about
government debt sustainability. Although analytically simple, our model exhibits
some complex dynamics, allowing for indeterminacy and nonlinear effects of
fiscal policy.

Asin Minea and Villieu (2009), if the initial fiscal stance is close to equilibrium,
allowing for debt-financed productive public expenditures does not ensure that a
shortage of public investment will be filled in the long run. On the contrary,
the shortage of public investment may be the consequence of excessive govern-
ment borrowing, either for productive or unproductive expenditures. However,
if the initial fiscal stance is much damaged, our model produces another effect:
a deficit-financed impulse in productive expenditures may (or may not) gener-
ate self-fulfilling optimistic expectations, which allow the economy to leave the
low-growth BGP and to catch up with the high-growth BGP. Unfortunately, the
alternative between optimistic or pessimistic views of the future is not a matter of
choice for the government, and the risk of such a debt policy is condemning the
economy to a no-growth trap.

NOTES

1. See, e.g., Modigliani et al. (1998) and the critical view of Minea and Villieu (2009).

2. In this model, multiplicity refers to the existence of a finite number of solutions, and indetermi-
nacy stands for the case in which we cannot select a determinate solution or trajectory.

3. This condition corresponds to a no—Ponzi game constraint y,. < r, with r the real interest rate
to be defined.
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4. Thus, as in Barro (1990), the g/k ratio is endogenous in our model. The fact that produc-
tive expenditures are the adjustment variable in the government budget constraint is well doc-
umented in, e.g., Alesina and Perotti (1997), or in Oxley and Martin (1991, p. 161): “Most
countries have offset such increases by winding back public investment, reflecting the political
reality that it is easier to cut-back or postpone investment spending than it is to cut current
expenditures.”

5. If m = 0 and gy = 7, (12b) produces a 0/0 case of indeterminacy. Thus, for m = 0, the y?
curve is either y = 0 or gx = '/%, as in Fig. 1.

6. Recall that m is small, ordinarily less than 5%. The Appendix presents simulations of local
stability.

7. by is implicitly defined by g (l;k) =1 —-a)"* > g(by)if S < 2/a (1 — 1), which we assume,
and by, the maximum of the curve ¢; = 0, is defined by g(bx) = (1 — ) (@ (1 —7) S — 1))/*. In
Fig. 2, we assume (without loss of generality) that by = 0 = bf (this is obtained for T = 1 — «), so
that l;k < b;{g < l;k.

8. Such an upper bound of public debt is often assumed when the public debt path is unsta-
ble [see, e.g., Sargent and Wallace (1981)]. In this model, the sustainability constraint is justified
by the fact that no BGP would exist without this condition, if the initial level of debt were very
high. This finding is close to that of Yakita (2008), who shows, in a different context with over-
lapping generations, that if the initial public debt is greater than some threshold value, fiscal policy
is not sustainable, and the government must change the fiscal policy to reduce the budget deficit.
In Yakita (2008), the adjustment variable in this problem of dynamic sustainability is the tax rate,
whereas in our model it is the deficit rule. We thank an anonymous referee for pointing out this
reference.

9. See, e.g., Perotti (1999) and Giavazzi et al. (2000).
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APPENDIX: THE LOCAL STABILITY
OF STEADY STATES

In the neighborhood of the Barro steady state, we have, with ¥ (by) = gr(by) + 6 —

(g (b)),
dg « dy
g_ | [aS(l—t)(l—a)(db: B) (e8) ™" + e J
0 _yB

Clearly Det(J8) = —cBy® < 0, so that the Barro steady state is a saddle path.
In the neighborhood of the Solow steady state, we have
|

e

c; ck |:aS(l—t)(l—oc)<

ay
b} by —— b,

N

Clearly
dgi

Det (/%) = —aS (1 —1) (1 —a) (E
ks

)c,fb,f (&) > o.

To show that

d
Tr(J%) =} + b} d?w >0,
k

N

note that .
dw _rbe(g) [(1 =) = (g0)7]
dbk g+ (1 —a) by

and e, = () ™ — gk —8 =1 —1)(g)" ™ =8 +rby = r+(1 — 1)(gx)' ™ +rby, so that

dy - (I —a)rb ((gk)l_a +8by — gk)
by— = 1-— «
Cr + kdbk r=+( ) (&) "+ age + (1 — )by

> 0.

Table A.1 provides simulations of the local stability of the steady states for different deficit
values.
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TABLE A.1. Local stability of steady states if m > 0 ()\lj are the eigen-
values of J/)

(%) Det(J%) Det(JL) Tr(J7) Tr(Jb) (AH, A0 X))

m=1 —148 1.83 10.03  27.47 18.17,-8.14 16.18,11.29
m=2 —124 1.47 1092 2539 17.85,—-6.93 16.41,8.98
m=3 —0091 1.04 1229 2283 17.51,-522 16.56,6.27

Notes: For simulation values « = 0.6, p = 0.1, § = 2, 7 = 0.4, § = 0.05. These values yield the
dynamics displayed in Fig. 4, but changing parameters may lead to complex eigenvalues, with dynamics
as in Fig. 3.
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