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Poverty traps and intergenerational transfers

Abstract
In this paper, by adopting an OLG neoclassical growth model we show that intergenerational
transfers may trigger the take off of an economy entrapped into poverty in a twofold way: 1) by
eliminating the zero equilibrium -which, under technology with low factor substitutability, is always
a “catching” point- so that the economy might start converging to a positive equilibrium. In this
case the appropriate instrument turns out to be a transfer from the old to the young, while there is
no room for policies redistributing in the opposite direction (i.e. a pay-as you-go-pension scheme);
2) when the rich equilibrium is unstable -which can be the case under high intertemporal
substitution of individuals- the introduction of transfers may stabilize such an equilibrium, so that
the economy starts converging to it. In the latter case both policy programs such as pay-as-you-go
pension schemes or subsidies to the young may help escaping from poverty. However, we point out
that in either circumstances, the “size” of transfers should be sufficiently large (and, as for
pensions not even too large), in order to avoid ineffective and useless burden on the taxpayers
without triggering the take off.
Keywords: poverty traps, intergenerational transfers, OLG.
JEL codes: D31, D50, O11, 023

1. Introduction

The recent literature on economic growth has highlighted the role of multiple equilibria and
poverty traps' in explaining the different long run performances of rich and poor countries®.

Within the neoclassical growth model (e.g. Solow (1956) and Diamond (1965)), which has been
a basic frame for studying the issue of poverty traps, at least three canonical models have been
largely discussed: 1) models with non-constant returns to scale in technology, due for example to
externality such as learning-by doing (e.g. Cazzavillan et al. (1998)) or, from a historical point of
view, due to the passage from an agricultural era at diminishing returns to an industrial era at
increasing returns (e.g. Prskawetz et al. (2000)) ; 2) models with a non-constant rate of population
growth, for instance corresponding to the “stylized fact” of the so-called demographic transition
(e.g. Strulik (1997), Manfredi and Fanti (2003)); 3) models with non constant saving rates (e.g.
Strulik (1999)). All these models entail a S-shaped relationship, sometimes postulated “ad hoc”,
between either technology or population growth or saving rate on the one hand and growth on the
other hand. Likewise, in all these models a positive shock in the technical progress or in the saving
rate or, alternatively, a negative shock in the population growth rate may lead to escape from the
poverty trap3.

However, up to now the role of intergenerational transfers in affecting the poverty trap problem
has been overlooked by this stream of literature. In the present work we tackle this issue, within the
OLG framework a la Diamond (1965), by focusing on two possible sources of poverty entrapment:
the first one is the existence of multiple equilibria with a “catching” zero equilibrium point, arising
when the production function is of CES type: this case provides a micro-foundation for the S-
shaped relation between production and accumulation above mentioned. The second origin of the
poverty trap that we consider here, and rather overlooked so far, is the possible instability of the

" We recall that a loose definition of a poverty trap concerns the existence of a stable “poor” steady state
equilibrium (low levels of per capita output and capital stock) which assumes the feature to be a trap in that,
notwithstanding the efforts of the agents to escape from it, the economy shows a tendency to return to such a
poor equilibrium.

? For recent surveys and works on poverty traps see Galor (1996), Azariadis (1996) and (2004), Hoff (2000),
Hoff and Sen (2004), Matsuyama (1995) and (1997), Easterly (2001), Bowles, Durlauf and Hoff (2004) and
Mookherjee and Ray (2001).

? For a recent example, Sachs et al. (2004) adopt these models to provide a theory for Africa’s poverty.
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“rich” equilibrium arising in presence of high intertemporal elasticity of substitution in agents’
preferences. To our knowledge this is the first study, dealing with poverty traps, enlightening the
role of both low factor substitutability and high intertemporal elasticity in providing a micro-
foundation of the occurrence of such traps.

In these cases we address the following question: are there any policy tools solving the poverty
trap problem? We argue that intergenerational transfers may be an effective instrument in a twofold
way: 1) firstly, eliminating the zero catching point and so, triggering the take off of the economy 2)
secondly, and more interestingly, through the stabilization of the rich equilibrium so that the
economy can start converging to it. As regards the first point, we argue that the appropriate policy
instrument is a transfer from the old to the young; as for the second point, we show that both
transfer policies may work for stabilization and, moreover, that the “size” of such transfers, in either
direction, does matter, since it should be sufficiently large (although, as for pensions, not even too
large).

The economic intuition of our results can be posed as follows: as for results sub 1), since in this
case the poverty trap is originated by insufficient capital accumulation, a policy redistributing from
the old (consumers) to the young (savers) will enhance such an accumulation and then will help the
economy undertaking a higher growth path. Otherwise, policies redistributing in the opposite
direction through the well known “crowding out effect” would discourage savings even more, hence
impeding the taking off of the economy. As for results sub 2): the competitive equilibrium, without
public intervention is not able to reach a long run stable rich balanced growth path, because private
savings are too reactive to the interest rate, due to a high IES (thus, in this case the economy is
condemned either to extinction or to “wild” fluctuations around the unstable rich equilibrium).

In this case any policy, redistributing in either direction, can work for stability to the extent that
it is successful in reducing such a reactivity of savings to the market yield.

It turns out that the stabilizing effect of the public intervention occurs only if the tax/transfers
are sufficiently high; moreover, the direction of the redistribution depends on the difference
between n and r.

In the light of these results, our paper is a further contribution to the micro-foundation of the
causes of poverty traps as well as to the analysis of the possible policy remedies to this problem in
the strand of the OLG neoclassical growth theory. The value added of our results consists, on the
one hand, in finding a role, indeed rather complex, of pure redistributive taxes among generations,
for triggering the take off of the economy; on the other hand, to stress the crucial role played not
only by the direction, but also by the magnitude of such transfers.

The work is organized as follows: after the introduction, in sections 2 and 3 we lay out the setup
of the model without and in presence of the State intervention, respectively. In the latter case we
discuss the effects of such intervention on the long run equilibria. In section 4 we present the main
results of the comparative dynamics analysis with respect to the tax policy parameter and provide a
numerical simulation. Concluding remarks will end the paper.

2. The model setup

The economy is populated by two-period living individuals, who maximize a utility function U,
defined over c¢; and c,, that is consumption in the first and second period of life; hence, in their
youth the N, agents born in period ¢ must choose how much to save out of their income, which is
comprised of the wages received from their fixed labor supply (which is normalized to 1). The
population P, grows at a constant growth rate, n, so that N,=N, ;(1+n).

Moreover, in this closed-production economy perfect competition is assumed. As a
consequence, firms, owning an CRS technology, can hire capital and labor by remunerating them at
their marginal productivities.



2.1 Households
By assuming a CIES utility function, individuals solve the following problem:

Max U=u(c)+pu(ci)
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As known, when the IES parameter -o - is lower (higher) than 1, the substitution effect is
dominated by (dominates) the income effect, and therefore, a rise in the rate of interest has a
negative (positive) effect on savings: a rise of the remuneration of savings leads to more (less)
consumption today. In the case of logarithmic preferences (o =1), income and substitution effect
cancel each other out, so that interest rate changes do not affect the intertemporal allocation of
resources.

2.2 The production sector

We assume a competitive market with identical firms: thus, firms hire capital and labor by
remunerating them according to their marginal productivity. Moreover, due to the homogeneity of

degree one of the aggregate production function F(K,L) and defining & E% and

F(K,L) _

; F(k,1), it follows that:
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where 7, and w, are the interest rate and the wage in period ¢, and the subscript of the derivative
functions F and f indicates the derivation variable.
In the present work we use a CES production function of the following type:

1

F(K,L)=dlek™ +(1-a)L? |7, p>-1, p0, 4>0, ac (0.1) 5]

which, in per worker terms, has the form:

1

Sk)= Ak +(1-a)] », [5°]
with
(1+p)
fi = aA(ﬂ and f — fik, = (1-a)d £, [6]

Precisely, in the analysis that follows we will assume low degree of substitutability between labor
and capital inputs, i.e. p>0".

2.3 Market clearing condition

The equation providing the market clearing condition is:

po(+n)"w,
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or

k= 5%t _ iy = , , :
! l+n Pk (1+n)(1+,37”(1+rt)1_6) 7]

which is also the equation resuming the entire dynamics of the model. The existence and the
number of the steady states emerge from the analysis of the implicit equation
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The case of an OLG economy with Cobb-Douglas production function and a CIES utility
function has been discussed by de La Croix and Michel (2002, par. 1.81, pp. 45/51 and Figure
1.16). The feature of this economy is that there are two equilibria, the zero one, which is always

* The discussion on whether the actual value of the elasticity of substitution (6=1/(1+p)) between labor and
capital is lower than 1 or not is a long debated one. The case of 6<1 has been recognized of significant
empirical relevance since long time. For example, Solow (1958) argued for a 6 around 2/3 and Lucas (1969)
around 0.6. Finally Rowthorn (1999a) reports the estimates of 0 from 33 econometric studies, according to
which the overall median of the summary values (median of the medians) is equals to 0.58 (and only in 7
cases the elasticity is greater than 0.8). Rowthorn (1999b) estimates in indirect way the elasticity of
substitution (based on some empirical values of the labor demand elasticity, profit share and price
elasticity), generating the following examples for the parameter p.

Italy UK France Germany Sweden Japan USA

p 133 3.95 15.6 1.63 24 5.25 13.2




unstable, and a positive equilibrium may be either stable or unstable, depending on the IES
parameter value. Moreover, also the case with CES production function and Cobb Douglas utility
function has been discussed in de La Croix and Michel (2002, par. 1.6, p. 32-33, Figs. 1.10-1.11).
The feature of the latter economy, with low substitutability between labor and capital, is that three
equilibria can exist, and the lowest one, the zero equilibrium, is a catching point.

Here we build a model which combines a CES production function with a CIES utility function;
such a model presents the same structure of the two cases mentioned above, as regards the existence
and multiplicity of equilibria. However, in our model we are able to encompass both multiple
equilibria and possible instability of the “rich” equilibrium in a single framework.

In particular, we illustrate some features of our model which are essential for the investigation
of the poverty trap problem. First of all, we show that, also in our model, when the substitutability
between labor and capital is low, the zero equilibrium is a “catching point™. Furthermore, it is
shown ‘éhat the accumulation locus can be backward bending when the IES is sufficiently high
(o>1)".

The finding on the possible negativity of the slope of the capital accumulation locus can be
explained as follows: when the IES is sufficiently high, the derivative of saving with respect to the
interest rate is positive and higher than the derivative of savings with respect to wage. As a

> In the latter case: 1) f{0)=0, which is an equilibrium point, in contrast with the case of high substitutability
where f(0)>0, which is not an equilibrium; 2) since %mg) f'(k)>0 and finite and iur(l) f"(k)=0, and, under
- —
: - dk,y | kS =Sy
CIES preferences it can be shown that lim =—fu| T2
k-0 dk, (1+n)
capital/labor ratio is low enough, the economy will converge to the trivial steady state with zero capital. In
other words, the economy will be entrapped into the poverty trap. Note that the violation of one of the Inada
conditions (whereby im% f'(k) =) implied by the low substitutability is a crucial ingredient for the existence
-

}:0, which means that, if the initial

of a poverty trap.
® Assume depreciation is equal to 1 for simplicity, such that /-+r=f", then by derivating eq. [7’], with respect
to k, we can write the following
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where ¢, , and &, ), are the elasticity of w and (1+r,) with respect to ki, respectively. By substituting the
expressions for (1+r) and w; from [6], by reckoning that &, , /&, ), =k, ? a/(1-a) and manipulating
further, we get
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Note that, since &, ), <0, necessary (although not sufficient) condition for having ¢'<0 is that o >1.

Moreover, by inspection of Q(kt) it emerges that the latter function is increasing in k; therefore, under
realistic parameter values, ¢' is positive up to a certain level of k, beyond which it becomes a decreasing
function of ..



consequence, an increase of current capital intensity, by reducing the interest rate (and even
increasing the wage rate), generates a reduction of saving and, thus, of the next period capital
intensity, in such a way that the capital accumulation locus turns out to be backward bending.
Moreover, in the latter case the “rich” stationary state, if it does exist, may be locally unstable. For
this occurrence the value of the IES parameter turns out to be crucial. The econometric evidence on
its value is rather controversial. For example, Hall (1988) for the US founded that there is no strong
evidence that the elasticity is positive. In contrast with Hall, other studies have suggested a much
higher values of the IES. The estimate obtained by Hansen and Singleton (1982, 1983), for instance,
lies between 0.5 and 2, while the estimate obtained by Eichenbaum et al. (1986) can be as high as
10 depending on the data set used. Finally more recent and accurate studies estimate a rather high
IES (about 2 by Gruber (2006) or over 2 by Mulligan (2003 and 2004)). Hence, a backward bending
accumulation locus in many cases may be considered an empirically founded assumption.

As regards the dynamical and steady state investigation of the CIES-CES OLG economy, our
results can summarized as follows’.

Result 1
The economy can present the following four equilibrium configurations, depending on the values of
the parameters underlying the model:

1. one equilibrium: the trivial one (k=0), locally stable;

2. two equilibria: k=0 (locally stable) and one tangent equilibrium point (this is obviously a
very special case),

3.1.three equilibria: k=0 (stable), one positive intermediate locally unstable and one high
locally stable (for o sufficiently low).

3.2. three equilibria: k=0 (stable), one positive intermediate locally unstable and one high
locally unstable, but, due to the strong nonlinearity of the model, potentially surrounded by
a stable (attractive) region (for o sufficiently high)®.

When the economy is entrapped into poverty, we argue that there is room for policy intervention,
whose effectiveness, however, depends on the origin of the entrapment. In what follows we
investigate the role of redistributive policies as a device for escaping from poverty.

3. Redistributive policies

Consider now an economy in which the government can use intergenerational transfers of the
form:

N, +7,N,, =0 [9]

and, in per worker terms

z'l(l+n)+r2 =0 [9°]

7 For economy of space we do not provide here the conditions for the existence of multiple equilibria, which
can be obtained straightforwardly by investigating the properties of both [11°] and [13].

¥ As known, the condition for local stability of the capital intensity equilibrium is the following:
|k,
| dk,
instability of oscillatory type. For a review of the stability conditions for a non-linear first-order difference
equation see de la Croix-Michel (2002), p. 317.

=—f K ZWt _; a | <1. When such expression is less than -1, then the rich equilibrium shows a local
+n



where 7, and 7, are the lump sum tax/transfers on the young and on the old, respectively.
Hence, the first order conditions deliver the following results

1 (1 ’
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Finally, the analysis of the existence and of the number of the equilibria can be carried out
analytically by studying the implicit equation:

(1+n)k-s(w,r,t2)=0 [12]

that is
) 1 (1 O k) 5 7 B+ r(k)) +(1+n) _ ,
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Note that, with lump sum taxes, when 1, is positive (that is 1, is negative), the existence of an
intertemporal equilibrium, that is a sequence of temporary equilibria satisfying the optimality
conditions of the agents and the market equilibrium conditions, is no longer warranted’. In fact, the
condition k>0 for any initial capital stock is not necessarily satisfied and, in such a case savings
are negative as well. Hence, we derive the conditions assuring: a) w-1;>0 (which is a necessary
condition for s0), as shown in the following frame:

wi-T>0 = (l—a)A"pf(”p)-T1>0 = k&, >T(rl), where T(z,)= _{A(l—a)}ml _l(l—a)
a

(note that T'(r,)>0).

and b) s0 (that is w-1,-¢,>0), which from egs. [9°] and [10], can be written as follows

’ We thank an anonymous referee to have pointed out the issue.
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s20 | po(1+r)"'w, -1, p° Y{’l r; (L+n) >0,  implying that 7, <E(k),  where

B (1+ r(k))” wlk)
E(k)_ﬂ W r R +(4m)

It can be shown that E is inverse-U shaped with respect to &, such that, for plausible values of the
parameters, the above condition binds for low values of & or for high values of .

Therefore, we can see that, in order to guarantee the existence of the intertemporal equilibrium,
the higher the tax on the young is, the higher the initial capital stock must be.

In the remainder of the analysis we will assume that such conditions are satisfied and in the
graphical analysis we will always control for the existence of the intertemporal equilibrium'®.

The effects of intergenerational transfers on the existence and multiplicity of the steady state capital
equilibria are summarized in the following:

Proposition 1

1) An intergenerational transfer (in whatever direction) eliminates the trapping (zero) equilibrium;
2) A subsidy on the old increases the ex-intermediate'', always locally unstable, equilibrium, while
a tax on the old reduces or eliminates it.

3) A subsidy on the old decreases the rich equilibrium, a tax on the old increases it.

Proof: As for point 1), for p>0, f{0)=0, r(0)=Ao’"">0 and w(0)=0; by looking at eq. [11'], it
emerges that when ©; #0, k=0 implies k;+; # k; so that zero in no longer an equilibrium.
The proof of points 2) and 3) is articulated in two parts.

First, recall that when o < (>)1, then 5,<(>)0; given that s,, and — f,, are always positive, then the

sign of the slope of the accumulation locus

dkz+1 - _ Swe 7S
iy

is: i) always positive if o <l ii) ambiguous if o >1.
In particular, in the case ii) the sign of [13] is negative if o >1 and the substitution effect is
sufficiently higher than the income effect (i.e. ks, —s., <0).

Second, the effect of a tax on the old, is given by the following:

dk__ 5 [14]

dr, (1+n)—f,:s,, +fk"ksw

' For example, the subsequent Fig. 1 shows that, in some cases, when young are taxed, there exist threshold
values of the initial capital stock below which the intertemporal equilibrium does not exist.

' Since, after the introduction of the intergenerational transfer the low zero equilibrium is lost, then the
former intermediate equilibrium (in the economy without transfers), becomes now the low equilibrium (in
the economy with transfers).




Since s >0, the effect of a change in the tax on the old on the steady state capital intensity depends
on the sign of the denominator of [14]. In particular, by recognizing that such denominator is

(l + n)(l - %} evaluated at the steady state, we have the following possible outcomes:

t

a) if % € [0,1[ (case of monotonically convergent high long run equilibrium), then j—k >0;
‘ &)
. dk,,, ) ) ey dk
b) if Tk € [1, oo], (case of monotonically divergent low long run equilibrium) then Iz <0;
‘ &)

. dk
c) if —’“e[— 00,0[ (case of oscillating - either convergent or divergent- high long run

t

equilibrium), then ﬁ>0.
5}

Points a) and c) prove point 3) of Proposition 1, while point b) proves point 2) of Proposition 1.

Moreover from Proposition 1 it descends that a sufficiently high subsidy to the old can make
both the ex-intermediate equilibrium and the high one collapse in an unique equilibrium (a tangent
bifurcation occurs), such that further increases in the level of T, lead to the disappearance of both
equilibria. On the hand, a sufficiently high subsidy to the young may eliminate the ustable ex-
intermediate equilibrium. For these reasons we point out that the “size” of the redistribution does
matter as for both the existence and the number of the long run equilibria.

We will see in the next section that the size of the public intervention also matters for the
stability of the rich equilibrium, because the parametric window for which the instability of the
latter occurs is rather large. Hence, in order to stabilize this equilibrium it is necessary to introduce
a sufficiently “strong” redistributive policy, which, rather interestingly, could be either a tax on old
or a pension, depending both on socio-political preferences and on the difference between n and .

The content of Proposition 1 and the possible disappearance of all the equilibria are both
illustrated in Fig.1, for the following parameter set: A=6, f=0.8, a=0.7, p=2.5, 6=5, n=0.3. This set,
which is purely illustrative, implies that the accumulation locus is backward bending. The curve B
is the benchmark case without tax/transfer and shows three equilibria: a zero stable equilibrium,
both unstable intermediate and high equilibria. Furthermore, Fig. 1 shows how the level of high
equilibrium is reduced when t, decreases from t, =3.5 to t1,=-3.5 and, furthermore, the
disappearance of such an equilibrium when t1,=-4.5 (a more detailed discussion of Figure 1 is
postponed to the following section).



YW=-r+constant

-4

Fig. 1. Capital accumulation loci (A-E curves) when t,varies, (r-n) and f”’ functions'.
Legend: Curve A: 1,=3.5; B: ,=0; C: 7, =-1; D: 1= -3.5; E: ©,=-4.5. Parameter set: A=6, =0.8, a=0.7,
p=2.5, 0=5, n=0.3.

The effects of the two alternative policies, either tax on the old (that subsidy to the young) or tax on
the young (that is pension transfer) on the long run steady states are summarized in the following
remark:

Remark 1.

A policy favoring the old (pension transfers) eliminates the trapping (zero) equilibrium, increases
the intermediate one and reduces the rich equilibrium. However, unfortunately, an excessive
transfer (too high pension benefits) may lead to the disappearance of the equilibrium so that the
economy eventually collapses.

Conversely, a sufficiently high subsidy to the young causes the disappearance of the trapping (zero)
equilibrium (although a trapping low equilibrium may exist for sufficiently low subsidies), the
reduction and, possibly, the disappearance of the intermediate (unstable) equilibrium and, finally,
the increase of the rich equilibrium.

12 Note that, for 1,<0, the Figure shows the values of initial k;, below which the existence of the intertemporal
equilibrium is not warranted, as we have pointed out in the analysis of the of main text of the this section.
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From the above analysis, it emerges that not only the direction of the transfers, but also their
magnitude is crucial for escaping from poverty. A numerical evaluation of this cruciality will be
pursued in the following section, where a comparative dynamics analysis with respect to 7, will be
performed as well.

4. Policy transfers and taking off

After having discussed the shift of equilibrium loci and thus, the existence of the long run
equilibria, as a consequence of intergenerational transfers policy, we now perform a comparative
dynamics analysis. By assuming that the economy is initially entrapped into poverty we distinguish
two sub-cases according to the origin of the entrapment: 1) the rich equilibrium exists and is stable,
but the economy is poor of capital and so cannot escape from the basin of attraction of the poor
equilibrium. Note that in such a case, however, an external factor — e.g. capital donations, etc. —
increasing the capital stock beyond the unstable intermediate equilibrium would permit the escape
and the convergence towards the rich equilibrium. 2) the rich equilibrium exists but is unstable. If
this is the case, in contrast with the previous one, for whatever policy increasing the capital stock
(for instance, due to an external factor such as donation or international transfer), the economy will
be always attracted again by the equilibrium with low capital. Therefore, in this case, even in the
presence of external donation, the only device for escaping from poverty is that to create economic
conditions rendering the high equilibrium attractive. Below, we will show that such an instrument,
rather unexpectedly, can be an appropriate redistributive scheme among generations.

Hence, in the analysis that follows, for both cases 1) and 2), we discuss the effectiveness of the
introduction of intergenerational transfers for the taking off'.

We now focus on case 1). The following remarks summarize our findings:

Remark 2. When a country is entrapped at the zero equilibrium, the introduction of the
intergenerational transfers can cause the taking off. The reason is the following: the zero
equilibrium (which is a “catching” point) always disappears in presence of transfers, so that the
economy may start converging to the “high” equilibrium, provided that the unstable intermediate
equilibrium is eliminated by this policy or, alternatively, the capital stock at the time of the
introduction of the transfers is pushed sufficiently beyond the unstable equilibrium.

What is the economic comment to Remark 2? In case 1) the appropriate instrument is the
introduction of a transfer from old to young. It is easy to see that this policy would permit to escape
from poverty, by using either a smaller external capital donation than that needed in the absence of
the policy or, without any necessity of such an external aid, provided that the tax transfer is
sufficiently large such that the intermediate equilibrium is eliminated.
Moreover, as expected, this policy enhances also the level of long run income via transfers to the
generation that saves and accumulates. Therefore, in case 1), there is no room for implementing a
transfer mechanism from the young to the old (i.e. a pay as you go —PAYG- pension scheme),
because, through the well known crowding out effect which shifts the accumulation locus
downwards, it would result in either a decrease of the long run income, or, more dangerously, to the
disappearance of the economy in the long run.
We now turn to analyze the case 2) (in which the rich equilibrium exists but is unstable).

In such a case, it is crucial to analyze the stability of the rich equilibrium rather than the
existence of multiple equilibria, in that the effectiveness of the transfers policy for escaping from
poverty depends crucially on the effects of the policy on the stability of the rich equilibrium.

5 Here we focus on the poverty trap problem, while we do not address the issue of optimality of the
intergenerational transfers in the presence of poverty traps.
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Indeed, as regards the level of the positive steady state capital stock, while the effect of an
intergenerational transfer is clearcut (that is transfers from old to young always raise long run
capital and income while transfers in the opposite directions reduce them), as for the stability of
such a rich equilibrium, the analysis of the redistributive policies is much more complex and rich of
outcomes, as it is summarized in the following remark and proposition.

Remark 3.

When a country is entrapped at the zero equilibrium, because the existing “high” equilibrium is
unstable (recall that this entrapment persists even when the capital stock is temporarily increased up
to the “high” equilibrium) the introduction of the intergenerational transfers can cause the taking off
if and only if the rich equilibrium, formerly unstable, becomes stable, so that the economy starts
converging to it.

The reason of the Remark is self evident: if, after the introduction of the policy, no stable
equilibrium does exist, the economy will never converge to a high equilibrium balanced growth
path.

The effects of the policy on the stability of the high equilibrium is summarized in the proposition
below:

Proposition 2

The role played by the transfers on the stability of the “high” equilibrium is as follows: 1) when
n>r, an increase of 1, stabilizes the high rich equilibrium; 2) when n<r, an increase of 1, may be
either stabilizing or destabilizing.

Proof: The effects of a tax change on the stability of the “rich” equilibrium, summarized in
Proposition 2, can be investigated through the following derivative of eq. [13] with respect to ..
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Note that the sign of the overall derivative depends on the sign of three ambiguous components at
the RHS of the equation above. Despite such ambiguities, with further assumptions we are able to

. Os . .
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of o makes the sign of negative, which is a necessary condition for the mentioned
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ambiguity.

These findings unveil the existence of an interesting, possibly not-monotonous relationship
between stability of the rich equilibrium and transfers scheme. Let us explain with a benchmark
case in which large pension benefits are provided (t,<<0) and the rich equilibrium is stable: given
that higher PAYG pension benefits imply lower capital accumulation and higher interest rate, then
it is very likely that, in this case, ¥>>n. Proposition 2 predicts that, in this situation, a reduction of
pension benefits (that is an increase of 1) may be destabilizing; however, further reductions of
pensions (or even a transformation of pensions in net taxes on the old), by allowing higher
accumulation and, thus, lowering 7, can reduce the inequality between n and » and, sooner or later
can revert it (i.e. n>r). In the latter case, further reductions of 1, turn to be stabilizing.

In the next section we resort to numerical simulations to investigate whether increases of 1, are
stabilizing or destabilizing, depending on the relation between the underlying parameters of the
economy shown above.

4.1. A numerical illustration and some policy implications

Since further analytical insights are too cumbersome, the surprisingly complicated relation
between stability and intergenerational transfers is illustrated now via numerical simulations by
using both a graphical analysis and a dynamical simulative analysis. As regards the graphical tool,
Figure 1 is again useful for illustrating the content of Proposition 2: let us observe for sake of
illustration that the rich equilibrium is unstable when transfers are absent (1,=0), that is the case of
poverty trap with unstable rich equilibrium (see curve B)'®. Then, when a transfer to the young (tax
on the old) is introduced, such that, for example, 1,=3.5, the rich equilibrium becomes the unique
equilibrium and is not only increased but also stabilized, such that, for whatever existing level of

'* Simulations show that for a wide set of parameters f*’* and (1 —35%,,() are positive in the proximity of the

steady state. Recall that f”°’ can be negative when the technology is of the CES type; on the contrary, it is
unambiguously positive in the case of a Cobb-Douglas production function.
"% Indeed in this case dk
o L
]
or,

=- ks — 1-3 on _ 0s, 0
(uwkﬁ4ﬁ”@¥iﬁw”?%z>

' In order to facilitate the comparison of the slopes of the curves, we have depicted the line y=-X+constant,
whose slope represents the local instability bifurcation value for the rich equilibrium.
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capital stock, the economy converges to it: the poverty trap disappears (see curve A)'’. Conversely,
when a transfer to the old is introduced, e.g. t,=-1, the zero equilibrium disappears but an unstable
low equilibrium does exist and, with »>r and f"’>0, the rich equilibrium is reduced and its
instability persists (see curve C). However when the pension becomes sufficiently high, the “rich”
equilibrium, although more and more reduced, becomes again stable, with n<r (and f’>0) (see
curve D). Finally, if the pension is too much high (in the example for 1,<-4.1), then the economy
can even disappear in the long run (see curve A).

-3.086 -1.53 8. o8 1.33

—@. 86

t2

Fig.2. Bifurcation diagram for the steady state capital stock when t, varies (parameters set as in
Fig. 1).

Another way for illustrating our results concerning the complex relation between 1, and the
stability of the rich steady state, is the bifurcation diagram, a numerical device capable to represent
the dynamic properties of the steady state of the system (for the capital k) as a function of the
bifurcation parameter 1,; precisely, the bifurcation diagram allows us to show how the stability of
the rich steady state capital depends on the intergenerational transfers. Taking the same parametric
set used for Fig. 1, the diagram shows that the steady state is locally unstable in the parametric
window (-1.8<1,<1.8) (and stable outside such a window)'®. Moreover the positive steady state
disappears (not shown in Fig. 2) for 1,<-4.1.

To sum up, a simple illustration of the policy alternatives, based on Figs. 1 and 2 above, is the
following: when the high steady state level of capital (k) is unstable (about ky=3) and the economy
is entrapped into poverty (attracted by k,=0), the policymaker may intervene to stabilize the high
equilibrium and, consequently, to allow for the take off of the economy, in a twofold way: 1)
burdening the old in a sufficiently heavy manner (for example a lump sum tax on the old equal to or

"7 Notice that, in such a figure, in addition to the curves A-E, also (7-n) and f*’ loci are depicted. These

curves show that the economy converges towards the unique rich equilibrium, stabilized by the policy

intervention, when the conditions n>7 and f”’ >0 hold, as required by Proposition 2.

18 e . e . . . .
Although the equilibrium is locally unstable, it is interesting to note that the trajectory does not necessarily

explode, but may follow a regular (or chaotic) oscillation, as in this example, where the rich equilibrium is

locally unstable but an attractive region (i.e. a limit cycle) with high capital stock does exist. The analysis of

the dynamical complex behavior is beyond the scope of the present paper.
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greater than 1.8) to stabilize the rich equilibrium (at 7,=1.8 k is about 3.2); notice that a tax of the
old less than 1.8 would be ineffective and uselessly painful for the old (in that the rich equilibrium
would remain ustable); 2) introducing a tax on the young (i.e. a PAYG pension scheme) insuring a
pension equal to or higher than 1.8, to stabilize the rich equilibrium ((at ,=-1.8 ki is about 2.9)"’;
symmetrically, note that a pension transfer lower than /.8 would be ineffective and uselessly painful
for the young in that the rich equilibrium would be still unstable).

Hence, a country can escape from poverty by introducing either a pension scheme or a tax on
the old; as expected, the introduction of the former would obtain a lower long run capital intensity.
However, especially in the cases in which the difference in the long run capital intensities brought
about by the two redistributive mechanisms is not dramatic, as in the case illustrated in our example
(kss=3.2 with tax on the old versus ki=2.9 with PAYG scheme), the choice of the instrument to be
adopted can be led by social preferences or political arguments. Indeed, our analysis shows that the
policymaker should calibrate attentively the “size” of such intervention, which in any case should
be sufficiently large (and, as for pensions not even too large).

As far as Social Security is concerned, the results explained above can be summarized in the
following remark:

Remark 4. If the policymaker can only but introduce a pension transfer (because for social reasons
a tax on the old is undesirable), then the escape from poverty needs a sufficiently strong pension
transfer, in such a way that the positive equilibrium becomes attractive. However, if the
implemented pension transfer is too high, such a positive equilibrium may disappear because the
disincentive to save due to the high pension impedes the capital accumulation necessary for the
existence of the economy.

Thus, we argue that there is room for tax policies for escaping from poverty trap but we have
evidenced the difficulty to implement it.

Finally, some other policy implications follow from our analysis (in particular from Proposition
2). We distinguish two cases: 1) n>r and 2) n<r.

As regards the former case, we recall that Samuelson (1958) and Diamond (1965) have shown
that redistributive policies favoring the old (i.e. a PAYG scheme) are Pareto improving. However,
such well known result appears suitable for rich countries only: in fact, when an economy is
struggling against poverty, of the kind analyzed in this paper, our analysis shows that a policy
redistributing in favor of the old is likely to be less effective, while one favoring the active
generations appears to be more effective for triggering the take off. In fact, although being welfare
worsening in the short run (due to the burden exerted on the old generation alive at the moment of
the phasing in of the transfer policy), nevertheless the latter policy allows for the taking off the
economy (and hence, is welfare improving in the long run).

As for the latter case, when n<r, whether redistributing in favor of the old or of the young is
detrimental/effective for the solution of the poverty trap problem is an empirical matter, depending
on the parameters underlying the economy.

5. Concluding remarks

In this work we extend the neoclassical growth literature on poverty traps by analyzing the role
of intergenerational transfers. By using CIES preferences and a CES technology with low factor

" Note that the introduction of the pension should be accompanied by a positive shock on the existing capital
stock— e.g. a capital donation- sufficient to push the economy towards the basin of attraction of the stabilized
rich equilibrium, if the economy, at the moment of the transfers introduction, was in proximity of zero
equilibrium.
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substitution in a standard OLG economy, we show that when the economy is entrapped at the zero
equilibrium, the introduction of the intergenerational transfers can cause the taking off in a twofold
manner: 1) in one case the zero equilibrium (which is a “catching” point) always disappears in
presence of transfers, so that the economy may start converging to the “high” equilibrium; in this
case the appropriate instrument comes out to be a transfer from the old to the young, while there is
no room for a policy transfer redistributing in the opposite direction (i.e. a pay-as-you-go pension
scheme); 2) in the second case, when the rich equilibrium is unstable, the introduction of transfers
may stabilize such an equilibrium, so that the economy starts converging to it. Interestingly, in the
latter case, we have shown that: i) a country can escape from poverty by introducing either a
pension scheme or a tax on the old and the choice of the instrument to be used, although the
introduction of the pension would obtain a lower long run capital intensity, can be led by social
preferences or political arguments; ii) the policymaker should calibrate attentively the “size” of
such intervention, which in any case should be sufficiently large (and, as for pensions not even too
large): for instance too small pensions could be ineffective and uselessly painful for the young, but
too large pensions could even cause the extinction of the economy.
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