FISCAL POLICY, EXPECTATION TRAPS, AND CHILD LABOR

PATRICK M. EMERSON and SHAWN D. KNABB™

This paper develops a dynamic model with overlapping generations where there are
two possible equilibria: one without child labor, and one with it. It is shown that
intergenerational transfers can eliminate the child labor equilibrium and that this
intervention is Pareto improving. However, if society does not believe that the
government will implement the transfer program, it won't, reinforcing society’s

expectations.

This is true even if the transfer program would have been

implemented in the absence of uncertainty. Thus a government may be powerless
to prevent the child labor equilibrium if it does not command the confidence of
their populace, leaving the country in an expectations trap. (JEL D91, E60, J20, 020)

I. INTRODUCTION

Child labor is widespread in the contempo-
rary world. In fact, the International Labor
Organization (ILO) estimates that 246 million
of the world’s children aged 5-17, or 16%, are
child laborers, most living in developing coun-
tries.! Recently, there has been renewed interest
inthistopicamongeconomists, which hasled to
aseries of theoretical studies with the aim of bet-
ter understanding the causes and consequences
of child labor in order to help guide appropriate
policy responses, as in Grootaert and Kanbur
(1995), Basu (1999), and Basu and Tzannatos
(2003 for useful literature surveys).

Typically, theoretical models designed to
address the important policy issues surround-
ing child labor posit that a family’s decision to
send a child to the labor market is taken only
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paper has also benefited from presentations at the 2003
Latin American and Caribbean Economics Association
Conference and the 2003 Western Economic Association
International Conference.
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1. ILO (2002), this is including the 15-17 age group.
The figure excluding these children is 186 million. Child
labor was also common in developed countries until fairly
recently as in, for example, Kruse and Mahony (2000).
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as a last resort in order to escape the dire con-
sequences of poverty, for example, Basu and
Van (1998). Baland and Robinson (2000)
show that this response on the part of the fam-
ily may be stronger in a dynamic setting
because contracts between children and adults
are not self-enforcing, and capital markets are
incomplete.” In this case, an adult decision-
maker may not only send their children to
work to escape poverty in the present, but
do so to escape poverty in the future as well.
This decision will hinder a child’s ability to
accumulate human capital and can lead to per-
sistent cycles of poverty and child labor across
generations.

We begin by showing that a benevolent
government can address the incidence of child
labor that results from the non-enforceability
of intergenerational contracts and incomplete
capital markets through the appropriate use of
fiscal policy and that this policy is Pareto
improving. It is then shown that if society’s
confidence in their government is incomplete,
this lack of confidence can render the same fis-
cal policy ineffective. In other words, if house-
holds do not believe that the government will
follow through on their policy promise, then in
fact, it is quite possible that the government
will not be able to follow through on their

2. Other dynamic models studying child labor include
Emerson and Knabb (2006), Dessy and Pallage (2005),
Rogers and Swinnerton (2004), Emerson and Souza
(2003), Bell and Gersbach (2001), Lopez-Calva and Myia-
moto (2004), Ranjan (2001), Hazan and Berdugo (2002),
and Jafarey and Lahiri (2002).

3. See Emerson and Souza (2003) and Wahba (2002)
for the empirical support of child labor persistence.
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promise as a result of these beliefs.* This self-
reinforcing nature of fiscal policy in the pres-
ence of uncertainty can leave a country in an
expectations trap with a low level of human
capital and child labor.’

To formally demonstrate this fiscal policy
expectations trap hypothesis, we employ
a three-period overlapping generations model
in which child labor exists.® This stylized setup will
keep the dynamics manageable and allow us to
highlight the effects of uncertainty. Also, within
this framework we introduce a missing intergen-
erational contracts market, in conjunction with
a human-capital production function that exhib-
its a threshold with respect to parental human
capital, which gives rise to two locally stable
steadystates. Thereisa “good” equilibrium where
there is a relatively high level of parental human
capital, which results in a high level of income and
no child labor, and there is a “bad” equilibrium
where there is a relatively low level of parental
human capital, which results in a low level of
income and positive child labor. This low
income—child labor equilibrium is the standard
poverty trap scenario that typically exists in
a deterministic economy with multiple equilibria.

It is then shown that a benevolent govern-
ment can replicate the missing intergenerational
contracts market with a pay-as-you-go social
security program, thereby eliminating this
component of child labor in an economy with
perfect foresight. In addition, it is also shown
that this policy is Pareto improving in the
sense that all generations are strictly better
off under this policy, except the initial old
who are no worse off.

4. Rodrik (1989) uses a similar line of reasoning to
demonstrate that expectations can affect the optimal
design of trade policy reforms. Rodrik (1991) demon-
strates that uncertainty can also affect (international) cap-
ital flows in a developing country context.

5. Itisimportant to distinguish the arguments made in
this paper from those made in the time-consistency liter-
ature established by Kydland and Prescott (1977), Calvo
(1978), and Fischer (1980). We argue that it is the percep-
tion of uncertainty by households that potentially renders
a Pareto-improving policy ineffective in a time-consistent
framework. In other words, the government’s optimal
decision rule is independent of time in our current setup
but now depends on the households’ perception of the gov-
ernment’s willingness or ability to implement the program.

6. Typically, expectation traps are discussed in the
context of monetary economies. For monetary applica-
tions see Albanesi, Chari, and Christiano (2003), Chari,
Christiano, and Eichenbaum (1998), and Weil (1987).
Also see Cole and Kehoe (2000) for an application to sov-
ereign debt.

The dynamics of this social security pro-
gram are intuitive: If child labor is one possible
mechanism adults can use to redistribute
resources from their children, then the govern-
ment can reduce this incentive by announcing
a social security program that will begin dur-
ing the current adults’ old age (an institutional
intergenerational contract). If society has
complete faith in their government, that is,
there is no uncertainty, then this policy results
in a deterministic increase in lifetime wealth
for the initial working generation. Thus, the
adults of this generation will no longer need
to use their children’s labor to supplement cur-
rent consumption and savings for future con-
sumption. The subsequent reduction in child
labor that results from this increase in lifetime
wealth also increases the child’s education,
which in turn increases the child’s human cap-
ital, potentially setting off a chain of events
that allows the household and/or country to
escape from the poverty trap. A similar argu-
ment is put forth in Hazan and Berdugo (2002)
and Becker and Murphy (1988) when agents
have perfect foresight and the government’s
intentions are common knowledge.’

The success of this intergenerational redistri-
bution program, however, rests critically on its
ability to change people’s behavior in anticipa-
tion of receiving the benefit. In developing
countries, where there may be a high degree
of uncertainty surrounding the stability and
intentions of the government, the above results
may not carry over to a more realistic setting
that takes this uncertainty into account.® To

7. Becker and Murphy (1988) discuss and Hazan and
Berdugo (2002) formalize the idea that an intergenera-
tional transfer program, along with the regulation of the
child labor market (mandatory schooling or the banning
of child labor), may be Pareto improving in a perfect fore-
sight economy. Although the purpose of this paper is to
address uncertainty and the concept of an expectations
trap by building on Hazan and Berdugo (2002), our deter-
ministic model differs from their paper in the following
ways. First, we show that regulation of child labor is
unnecessary with an appropriately designed intergenera-
tional transfer program. Second, we show that under rea-
sonable conditions the transfer program must continue
indefinitely. The reason for these differences is that Hazan
and Berdugo (2002) consider a three-period model with
consumption in the last period only, which forces com-
plete savings on the agent during their primary working
years. We relax this assumption and consider an endoge-
nous savings model.

8. Even in more stable democratic countries, uncer-
tainty necessarily exists over long-term policies and pro-
grams due to the regularly changing leadership of the
government. The United States and its Social Security
program is an example.
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formally demonstrate this possibility, we add
a specific form of uncertainty to the model.
We assume that society’s confidence in the gov-
ernment is a function of the degree to which
society ‘trusts’ their government.” We argue
that if society is not confident that their govern-
ment will actually provide the promised trans-
fers in the future, as a result of their
fundamental lack of trust in the government,
then these households do not increase the
amount of time their children spend receiving
an education by pulling them out of the child
labor market. As a result, the child’s income
is insufficient to fund the promised pay-as-
you-go public pension program causing the
program to fail or not be implemented. Thus,
society’s lack of confidence in their government
can, in fact, cause the Pareto-improving redis-
tribution policy to fail, which would have oth-
erwise eliminated the poverty trap, leaving the
country in an expectations trap.

As an initial point of reference, the house-
hold’s level of confidence in their government
in our stylized setting might arise from a
number of sources. It could be due to a history
of governmental failure or, perhaps, a new
reformist government may have come into
power, but a part of the population is not
confident that it is indeed committed to
reforms—or it could simply be that the level
of confidence is due to purely extrinsic factors
and unrelated to the current fundamentals
of the economy as in, for example, Azariadis
(1981), Cass and Shell (1983), Weil (1987), and
Farmer (1999). Regardless of the interpreta-
tion, this paper demonstrates that there
exists a minimum level of confidence in gov-
ernment that is necessary for the Pareto-
improving program to be successful. If the
level of confidence is below this minimum,
then a benevolent government will not be able
to implement the Pareto-improving policy,
even though it would have in an environment
with no uncertainty. It is in this sense that the
model generates an endogenous expectations
trap that is self-reinforcing in nature.

The rest of the paper proceeds as follows:
Section II presents the benchmark model of
human-capital accumulation and child labor.

9. Trust here is used in a very general sense: It repre-
sents society’s subjective beliefs or underlying faith in the
intentions, stability, and ability to follow though on long-
term promises. Zak and Knack (2001) provide a theoretical
foundation of how trust can affect growth and develop-
ment, with some empirical evidence.

Section III demonstrates that a pay-as-you-go
social security program can eliminate the ‘bad’
equilibrium with child labor in a perfect fore-
sight economy. Section IV adds uncertainty to
the model and demonstrates the existence of
a minimum level of confidence in government.
Section V reviews some empirical evidence and
Section VI summarizes the main findings of
the paper.

Il. THE BASIC MODEL

The model consists of an infinite sequence
of identical overlapping generations living for
three periods, where a household is defined as
one child and one working age adult. The last
period of life is spent outside the household,
thus the working age adults have no filial
responsibility to their elders.'® The population
is constant and each generation is normalized
to unity. These simplifying demographic
assumptions allow us to concentrate on the
key issue of the paper: the dynamic interaction
between education, child labor, government
policy, and society’s confidence in their gov-
ernment. In addition, a credit constraint
makes it impossible for the adult to borrow
against any future redistribution from the gov-
ernment. Thus, household savings must be
nonnegative because of the identical house-
hold assumption. Finally, a missing inter-
generational contracts market makes it
impossible to enter into a contract with the
child of the household to finance the child’s
education.

In the first period of life the child receives an
education and may work in the labor market.
If the child participates in the labor market, he
or she earns an adult equivalent a € [0,1] for
physical labor only. Thus, a child is endowed
with no human capital. The decision to edu-
cate the child, e € [0,1], or have the child par-
ticipate in the labor market, (1 — ¢) € [0,1], is
made by the child’s parent. In the second
period of life, the adult supplies human capital
h > 0 and one unit of physical labor to the
labor market, has one child, and saves s >
0 for old age consumption. Finally in the last
period of life the adult consumes his or her

10. This problem may be overcome if there exists a suf-
ficient degree of reverse altruism or some sort of social
norm of filial obligation on the part of the children as
in Lopez-Calva and Miyamoto (2004), although allowing
some reverse altruism would not change our main results.
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savings Plus interest, where the gross return is
R>1!

Thus, the representative adult of generation
t — 1 maximizes household utility,

(ld) U(C;/V,Cﬁrl,h,_;_]) = oyln CtW + oIn Cf+1

+ 0(3111 ht+17
subject to the following constraints:'?

(2a) " s, =1 +h)+al—e)

(3a) | =Rs,

(4) hewt = H(h)e,.

The parameters o; € (0,1), i = 1,2,3 assign
different weights to consumption utility dur-
ing the working years, ¢/, consumption utility
during old age, c& |, and the utility the parent
derives from the child’s human capital, /.,
which is produced using the education tech-
nology described in equation (4). This form
of paternalistic altruism implies that the
parent cares about the child’s potential for
success.'* We also impose the restriction o, +
oy + a3 = 1 on the preference parameters.
Finally, we employ a number/letter conven-
tion to distinguish between the equations that
change because of government policy or a
change in assumptions throughout the paper.

The solution to the household’s problem
results in the following optimal linear expen-
diture system, where a houschold allocates
a proportional amount of total potential

11. Savings in our model does not necessarily include
(or exclude) financial assets in the form of stocks and
bonds. In developing countries with weak, or possibly
absent, financial markets, savings will more than likely
take on different forms. As an example, a father may
maintain his family land holdings by investing his own
time and potentially his child’s.

12. The consumption constraints are consistent with
either a linear technology as in Baland and Robinson
(2000) and Hansson and Stuart (1989) or a small open-
economy framework.

13. This paternalistic form altruism appears to have
more empirical support than the nonpaternalistic form
as in Altonji, Hayashi, and Kotlikoff (1992, 1997). In addi-
tion, this form of altruism is implicitly employed by Bal-
and and Robinson (2000), since they restrict their analysis
to a single generation. Finally, Galor and Zeira (1993),
Galor and Weil (1996), Glomm (1997), and Moav
(2005) employ a similar modeling strategy.

income, 1 + A, + a, to consumption in both
periods of life, and the child’s education:

(5a) e =o(1+h+a)
(6a) ey = Rop(1+ h +a)

(7a) ¢, = min {(oz/a)(1 + h, +a), 1}.

The key equation here, equation (7a), dem-
onstrates that there is a positive relationship
between the time a child spends receiving an
education and parental human capital
(income). Thus, children in poorer households
will spend more time in the labor market.
Also, note that the savings constraint s, >
0 does not bind in the current setting (without
government) because old age consumption
depends on savings alone.

The household’s optimal education—child
labor decision (7a), in conjunction with the
education technology (4), describes the
dynamic behavior of human capital across
generations:

hey = H(h)min {o3(1 + a)/a + (o3/a)h,, 1}.
(8a)

For analytical purposes, we assume H(/,)
takes the form of a threshold step-function:

1iff A, <n
) H(h;) =
Aiff hy > n

This equation implies that there exists
a parental human-capital threshold in the edu-
cation technology. In addition, once we condi-
tion on the parent’s level of human capital the
education technology becomes linear with
respect to the time the child spends receiving
an education.'® This modeling strategy is sim-
ilar to the one taken by Azariadis and Drazen
(1990), the seminal paper on thresholds and
development, and the recent work of Moav
(2005). In particular, Azariadis and Drazen
(1990) motivate this argument by suggesting
that once society reaches a given level of
knowledge it becomes easier to acquire future
knowledge, causes a relatively large increase in

14. We thank a referee for helping us clarify this point.
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production possibilities, or allows societies to
implement education technologies with higher
start-up costs and higher returns. Moav
(2005), on the other hand, motivates a similar
argument by suggesting that parental human
capital directly increase the parent’s ability
to provide household education. In other
words, better-educated parents can provide
their children with better educations. We refer
the interested reader to Moav (2005), which
provides an excellent overview of the empirical
research supporting this relationship between
parental human capital and child develop-
ment. In either case this simplifying assump-
tion, the parental human-capital threshold,
allows us to concentrate our attention on
the key issue of the paper: the relative impor-
tance of government credibility, or society’s
trust in their government, when a Pareto-
improving dynamic fiscal policy is present in
the economy.

Next, by combining the threshold function
(9) and the dynamic human-capital accumula-
tion function (8a) we have the following first-
order difference equation on opposite sides of
the threshold n:

FIGURE 1
Human Capital Dynamics in a Deterministic
Setting
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human-capital equilibrium 47 (‘T” denotes
Trap), since az/a < 1. For the case where initial
human capital is above or equal to the thres-
hold value, &y > m, the economy converges to
the high human-capital equilibrium iy = 4
(‘H’ denotes High). This follows from the
assumption, Aoz/a > 1, which implies diver-
gence, and the fact that human capital is

min {o3(1 +a)/a + (o3/a)h, 1} iff b, <n forall ¢

(10a) iy =

The steady states for these equilibrium
paths are

hr = o3(1+a)/(a—o3)iff b, <nforallt

hy = Aiff b, >m for any ¢
(I1a)

To generate positive child labor in the low
equilibrium, ey € (0, 1), let oz(1 + a) < a — o3,
which implies that min{-} is interior. This
assumption also implies stability, o3 < a.
Next, to ensure that child labor is zero in
the high-income equilibrium, ey = 1, let Aoz
> a. For this case min{-} = | once the upper
bound of education (time) is reached, ey = 1.
An interior solution holds otherwise.

These dynamic properties are shown in
Figure 1. For the case where initial parental
human capital is below the threshold value
hy < m the economy converges to the low

A min {o3(1 + a)/a + (v3/a)h, 1} iff b, > n for any ¢

bounded from above at 4 > 1. An economy
that follows this human-capital trajectory will
reach the upper bound in finite time and
remain there in perpetuity. The (bold) hori-
zontal line in Figure 1, at the value 4, repre-
sents the continual mapping back to this upper
bound once it is reached.

Based on these dynamics, along with the
following assumption pertaining to the loca-
tion of the threshold,

ASSUMPTION 2.1.  The threshold value lies
in the interval n € [hr, hy).

We have the key proposition and corollary
in our stylized economy without government.

PROPOSITION 2.1. A4 country with an ini-
tial level of parental human capital below the
threshold value n monotonically converges to
the low human-capital equilibrium hr. A coun-
try with an initial level of human capital above
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or equal to the threshold value n monotonically
conyerges to the high human-capital equilibrium
hy.

This proposition demonstrates that an ini-
tially poor country will remain poor and an
initially wealthy country will remain wealthy.

COROLLARY 2.1. A country with an initial
level of parental human capital below the
threshold value monotonically converges to
the positive child labor equilibrium. A country
with an initial level of human capital above or
equal to the threshold value monotonically
converges to the no child labor equilibrium.

This corollary demonstrates that child labor
will persist if parental human capital is too
low and will disappear over time if parental
human capital is sufficiently high. Also note
that these dynamics do not depend on the stan-
dard under-investment in education argument
or coordination failure stories as in, for exam-
ple, Dessy and Pallage (2001) and Dessy and
Vencatachellum (2003) that typically rely on
increasing returns to the time a child spends
receiving an education. Poor households
may fully internalize the human-capital exter-
nality, but the missing intergenerational con-
tracts market and poverty causes them to
optimally choose a lower level of education
for their children with positive child labor.

Ill.  THE MODEL WITH GOVERNMENT
INTERGENERATIONAL TRANSFERS
(FUNDAMENTALS)

Given that there are two possible steady
states and dynamic paths an economy can fol-
low, the question arises: what, if anything, can
the government do to move a country out of
the poverty trap? This section demonstrates
that when the economy is completely deter-
mined by fundamentals, that is, preferences,
income (human capital), and technology, the
government can announce a pay-as-you-go
social security program (a public pension sys-
tem) that will begin transferring resources
from next period’s working generation to next
period’s old generation. This form of public
pension program replicates the missing inter-
generational contracts market, thus moving

15. The formal proofs for all the propositions in the
paper are in the appendix.

the economy out of the poverty trap. Intui-
tively, the announcement of future transfers
reduces the current working generation’s need
to save for old age as in Feldstein (1974) free-
ing up lifetime resources for current consump-
tion and the child’s education. If this increase
in lifetime wealth is large enough, the social
security program can generate a critical mass
of human capital that allows the economy to
escape from poverty.'® It is also important to
note that in this section of the paper we assume
complete knowledge. This implies that there is
no uncertainty and society is completely con-
fident that their government will follow
through on their policy promise.

A. Escaping the Poverty Trap

The only role for government is to intro-
duce and manage the social security program
using lump-sum transfers and taxes to operate
the system. Thus, we abstract from govern-
ment purchases and operation costs. We also
assume that at time ¢+ = 0 the government
announces a plan to start the pay-as-you-go
social security program next period, and the
country of interest starts in the low income-
child labor steady state A7.

The representative household maximizes
the same utility function (1a) subject to the fol-
lowing modified household budget constraints,
which now include working period taxes
T, along with social security transfers TR, :

(2b) CtW-i-S,Z(l-i-h,)-l-a(l—e,)—Tt

(3b) CR = RS, + TR,+]

t+1

This results in an optimal linear expendi-
ture system that includes intergenerational
redistribution:

(5b) ¢ = o[l +h +a+ ((TRi1/R) = T)]

16. There are many other policy mechanisms that
could accomplish this same redistribution across genera-
tions, such as issuing vouchers (pieces of paper) to the cur-
rent working generation redeemable next period, or
announcing the future issuance of debt to redistribute
resources next period. We focus on social security for
expositional reasons and because it replicates any other
lump-sum intergenerational transfer scheme in our cur-
rent deterministic environment.
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(6b) ' =Roo[l+h+a+((TR11/R)—T;)]

(7b) e, = (oz/a)[1+h+a+ ((TR:1/R) —T;)]

The only difference between this system of
equations and the system of equations without
the government is that the household now
allocates any net resources (or net losses)
the program generates toward consumption
and the child’s education. Also, for the
moment we once again assume the nonnega-
tivity constraint on savings is not binding.
Finally, for notational convenience we drop
the min{-} notation from equation (7b) and
throughout the rest of the paper. However,
it is important to remember that a complete
education or no child labor equilibrium is,
in fact, a corner or upper bound solution.

The dynamic behavior of human capital for
future generations receiving benefits and paying
taxes, ¢ > 1, are also similar to those in the pre-
vious section with the following modifications.

(TR/R)]. The current amount of time the child
spends receiving an education under the same
assumption is,

(7¢) eo(TR) = (a3/a)[l + hr + a + (TR/R)].

The combination of equation (7c), the edu-
cation choice made by the initial generation
benefiting from the government transfer pro-
gram, and equation (4) describes the initial
change in human capital following the
announcement of the public pension program:

(12) hi(TR) = eo(TR) = [o3(1 +a)/(a —o3)]

hr

+ (0i3/Ra)TR.

This equation shows that when TR =
0 human capital is mapped directly back to
the low income—child labor equilibrium. More
importantly, if TR > 0, equation (12) shows
that the amount of time a child spends receiving
an education will increase and the amount of
time the child spends in the labor market will

(a3/a)[1 +a— (r/R)TR] + (o3/a)h, iff h, <n for all ¢

(10b) ht+1 =

(Aaz/a)[l +a — (r/R)TR] + (Aoz/a)h, iff h, > nfor any ¢

The steady states for these equilibrium
paths are

hr = (03/(a—o3))[1 +a — (r/R)TR] iff h, <n for all ¢

Ayl
Il

(11b)

hy = Aiff h, > m for any ¢

Equations (10b) and (11b) assume the tax
and transfer program is constant across gener-
ations, TR = T. We will justify this constant
tax and transfer assumption shortly. A key
property of equation (11b), which we use later
when discussing the Pareto-improving policy,
is that the poverty trap steady state under the
tax and transfer program is lower than the ‘no
policy’ poverty trap steady state, shown in
equation (11a), since the parameter r = R —
1 > 0 (net return on savings).

The current working generation, ¢t = 0,
receives only benefits, which alters their opti-
mal decision. The consumption profile for this
initial generation, assuming the economy is ini-
tially in the poverty trap steady state without
transfer Az, is as follows, ¢ = oy[l+
hr +a+ (TR/R)] and cf = Roy[1 + hr + a+

decrease, thus increasing the child’s human
capital.

If the promise of a social security transfer to
the current working generation is large enough
to increase the child’s human capital, so that
hi(TR) > m, the country can escape from pov-
erty. But before we can determine the actual
size of the transfer necessary to move the econ-
omy out of poverty, and to achieve the critical
mass of human capital, #;(TR) = n, we must
formally define the threshold value.

ASSUMPTION 3.1. Let the threshold value
equal a weighted average of the two steady
states, n = Ohr + (1 — 0)hy, where 0 € [0,1].

The necessary size of the transfer can now
be found by equating equation (12) with the
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threshold value defined in Assumption 3.1,
n = 0hr + (1 — 6)hy, and then solving for TR.

(13)  TR* = (Ra/o3)(1 — 0)(hy — hr).

Equation (13) shows that the size of the trans-
fer necessary to reach the critical mass of human
capital n is increasing in the productivity of the
child, the less weight a parent assigns to the
child’s human capital, the closer the threshold
valueis to the high income—no child labor steady
state(thecloserOistozero),and the grossinterest
differential between private savings and the
social security program (the return from social
security is zero because the population is con-
stant). This result is shown in Figure 2. We for-
malize this argument with the following lemma.

LEMMA 3.1. There exists an intergenera-
tional transfer TR* sufficient to induce the
current working generation to invest enough
resources in their child’s education to reach
the threshold value n using the pay-as-you-go
social security program.

B. Feasibility of the Social Security Program

When can a government implement such
a program? To answer this question, consider
the following stylized policy rule where the
government behaves benevolently towards
its populace.

The Government’s Policy Rule: (1) Choose
the minimum intergenerational transfer neces-
sary to reach the threshold value. (ii) Imple-
ment and maintain the intergenerational

FIGURE 2
Minimal Effective Transfer
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transfer program if and only if no generation
is made strictly worse off.

The first part of this policy rule imposes the
condition that the government chooses the
minimum intergenerational transfer necessary
to reach the threshold value. A larger transfer
would reduce lifetime consumption for future
generations relative to what it would have
been with a lower transfer, because the net
return to savings r = R — 1 > 0 is greater than
the net return from the social security system
under our constant population assumption.
Also from equation (10b) and (11b) we can
see that anything smaller will eventually return
the household to a lower level of human cap-
ital in the poverty equilibrium. Thus, the gov-
ernment’s policy rule determines a unique and
constant transfer 7R*, defined in equation
(13) and implies that the government will only
implement the program if no generation is
made strictly worse off.

This assumption of benevolence on the part
of government will allow us to isolate the ‘cred-
ibility’ effect of policy design. In other words,
by imposing this (exogenous) benevolence
assumption on our stylized economy, we do
not allow for any potential political economy
effects to influence the outcome. It is important
to note that we are not in any way suggesting
that political economy effects are unimpor-
tant. In fact, we believe that our work comple-
ments the political economy literature, in
particular the recent paper by Doepke and Zili-
botti (2005). This paper suggests that child
labor may be the result of a fertility ‘lock-in’
effect and multiple political economy equilib-
ria. Specifically, unskilled households with
a large number of children will not support
the implementation of child labor laws because
the children bring in a significant part of house-
hold income, whereas unskilled households
with a small number of children will support
child labor laws because the children in the
labor market lower the adult wage (child labor
and unskilled labor are substitutes in produc-
tion). Thus, if a majority of unskilled house-
holds have large families, child labor and
relatively low levels of education attainment
may persist across generations. Both of these
explanations, the ‘credibility effect” and the
‘lock-in effect’ in a political economy setting,
are consistent with the existence and persis-
tence of child labor. These are obviously not
mutually exclusive and more than likely coexist
in the developing world.
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Returning to the model at hand, we now
determine the specific set of conditions consis-
tent with the feasibility of the program under
the policy rule defined above. To accomplish
this task we look at each generation sequen-
tially. Obviously, the initial generation is
strictly better off since it receives only trans-
fers. The first generation to incur a cost and
actually pay taxes 7 under the program is
next period’s working generation. This gener-
ation also benefits from the program in two
ways: First, they receive transfers during their
retirement years offsetting some of the tax
burden. Second, they receive more education
and a higher level of human capital, which
increases their earnings during their working
years. However, this generation does not
directly benefit from the parental human cap-
ital externality. Finally, since all future gener-
ations do benefit from the parental human-
capital externality and face the same tax bur-
den under the above policy rule, the transfer
program is feasible for all future generations
if it is feasible for next period’s working gen-
eration. Thus, we can use next period’s work-
ing generation as our feasibility benchmark.

Specifically, the program is feasible under
the current parameterization of the economy,
and given the government’s policy rule, if the
following condition is satisfied.

LEMMA 3.2. The government’s social secu-
rity program is feasible if the non-negativity
constraint on savings for the first generation
to pay the social security tax is nonbinding.

This lemma provides us with the following
equation.

(14)  s1(TR) = (1 + A (TR) + a)
z(TR)
— (1 + 0a7)/R)TR > 0
~——

g(TR)

The logic underlying this lemma is straight-
forward. First, if the non-negativity constraint
on this particular generation ¢ = 1 is not bind-
ing, then the household can smooth the cost of
the tax and transfer program, the working
period tax, over both periods of life by reduc-
ing savings, as shown in equations (5b)
through (7b). Also, with the increase in human
capital for this generation, consumption in

both periods of life, ¢}’ and c§, will increase
and the time allocated to their child’s educa-
tion e; will also increase relative to their
own education time ¢y (which was sufficient
to cross the threshold). This result unambigu-
ously holds as long as the return to human
capital is greater than the net present value
of the program’s cost, (a3/a) > r, an assump-
tion maintained throughout the paper.

On the other hand, if the non-negativity
constraint on savings is binding, then con-
sumption during old age is restricted to the
transfer value, cf = TR, and current consump-
tion must fall one-for-one with any additional
social security tax levy. Since households
would like to borrow against this future gov-
ernment transfer but cannot given the credit
constraint, they instead use child labor to
smooth income over time because of the miss-
ing intergenerational contracts market. This
implies that a household will reduce the
amount of time their child spends receiving
an education relative to their own time. That
is, e; now falls relative to eq. The fact that the
child’s education time decreases implies that
human capital will once again fall below the
threshold if o3 is low enough.!” This implies
that the economy begins to move back toward
the relatively lower poverty trap steady state,
and at some point in the future some genera-
tion becomes strictly worse off. Thus, this
transfer policy is not feasible under the current
policy rule.

Given Lemma 3.2 and equation (14), we
can now formally define the finite upper
bound on the size of the transfer. The first part
of the savings equation z(7R) measures the
positive effect the transfer program has on
savings as a result of the increase in income
and is shown in Figure 3. The second part
of the savings equation g(7'R) shows the neg-
ative effect the transfer program has on sav-
ings as a result of redistribution (timing
of lifetime income), which is also shown in
Figure 3. The trade-off between these two
forces results in the following proposition.

PROPOSITION 3.1.  There exists a positive
range of govermment transfers TRx = Tx €
[0, TRmax | where the pay-as-you-go social secu-
rity program is feasible under the defined policy

17. The ~ specific restriction is
oz < [a(1 —on)(Ohr + (1 — 0)hy)]/[A(1 + hr +a)]. The
details defining Lemma 3.2 can be found in the appendix.
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FIGURE 3
Feasible and Infeasible Transfers 3: Feasible
and Infeasible Transfers
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rule. This feasible range has a finite upper bound
and equals TRmax = (Raoy(l+hr+a))/
(a(l 4 o) — op013), which satisfies the sufficient
condition s;(TR,,.) = 0.

This proposition shows that if TR* >
TR hax then the government does not imple-
ment the program because next period’s work-
ing generation is strictly worse off. If TR* <
TR ax then the program is feasible and the
government does implement the program.

In summary, if the non-negativity savings
constraint is not binding for generation ¢ =
1, formally if TR* € [0,TRpnay], then a pay-
as-you-go social security program can repli-
cate the missing intergenerational contracts
market. We will assume that this is the case
for the remainder of the paper.

ASSUMPTION 3.2. If society has complete
confidence in their government, implying there
is no uncertainty surrounding the government’s

true intentions, the necessary size of the transfer
lies within the feasible range TR* € [0, TR, ... ].

This assumption imposes program success
on our current stylized economy. That is, if
the economy’s dynamics are completely deter-
mined by fundamentals, then a pay-as-you-go
social security program will succeed in moving
the economy out of poverty, in a Pareto-
improving manner and eliminate child labor
in the long run.

Finally, we formally demonstrate that if the
policy is feasible for next period’s working
generation it is feasible for all future genera-

tions as well. This implies that if TR* < TR ,.x
the intergenerational transfer program gener-
ates a Pareto-superior outcome.

PROPOSITION 3.2. If the social security
programisfeasible, then the current working gen-
eration andnext period’s working generation are
strictly better off under the pay-as-you-go social
security program. Thisimplies that all future gen-
erations are strictly better off as well. Thus, the
social security program is Pareto superior to the
no program equilibrium and dynamics.

Intuitively, as already mentioned, this
result holds because human capital and earn-
ings are higher for all future generations, rel-
ative to next period’s working generation,
because future generations also benefit
directly from the externality in the education
technology.

C. A Child’s Human Capital and Parental
Savings: A Graphical Approach

Before turning to the issue of society’s
beliefs and confidence in their government,
we first translate our model into the following
graphical representation. This approach sim-
plifies the analysis in the next section. The
first-order conditions from the household’s
optimization problem, with respect to savings
s, and education e,, are as follows:

(15) otl/(1+l_17+a(l—eo)—so)
= Roy/(Rso + TR)

(16) aotl/(l +1717‘ +a(1 — eo) —So) = 0(3/60.

Equation (15) equates the marginal utility
loss from an increase in savings (decrease in
first-period consumption) to the marginal utility
gain from an increase in savings (increase in con-
sumption next period). Equation (15)also shows
howanincreasein transfers reduces the marginal
gain in utility from an additional unit of savings.
This reduces the household’s desire to save, free-
ing up resources for current consumption and
the child’s education. Equation (16) equates
the marginal loss in utility from an increase in
the child’s education with the direct marginal
benefit of more human capital.

After eliminating e, from (15) using (16) we
have
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(1 —op)/(1 +hr +a—sy) = Roy/(Rso+ TR) .

&(so) S (s0;TR)

(17)

Figure 4 shows g(sg) is an upward-sloping
function of the initial working generation’s
savings and f{so; TR) is a downward-sloping
function of the initial generation’s savings
for a given level of social security transfers.
If TR = 0, the solution is identical to the no
government case where so = ox(1 + A7 + a).
Using equation (16), after solving for ¢y as a
function of 59, we can determine the level of
human-capital accumulation for next period’s
working generation following the announce-
ment of the social security program. If the gov-
ernment chooses an initial transfer of TR*
savings will fall, as shown in equation (17). This
decrease in savings in response to 7R* increases
the human capital of next period’s working
generation so that 4;(TR*) = m, which places
the economy in the high income-no child labor
equilibrium’s basin of attraction.

IV.  CONFIDENCE AND THE EFFECTIVENESS OF
GOVERNMENT POLICY

If this type of intergenerational redistribu-
tion program is feasible and can lead to a Par-

FIGURE 4
The Effect of Transfers on Savings
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eto-superior outcome, then why do we not
observe its implementation in developing
countries? One possible answer, the one we
put forth in this paper, is that governments
may lack credibility and therefore do not enjoy
the confidence of their populace. In the context
of the current model, if today’s working gener-
ation does not believe that the government will
follow through on its promise of transfers in
the future, they will not respond to the
announced policy in the same manner they
would have if the economic environment were
deterministic. In other words, it is the change
in the individual’s behavior in anticipation of
the transfer, rather than the actual transfer
itself, that makes the program successful.
So, if the transfer is not perceived as certain,
the program may fail. This lack of confidence
in the government can render the Pareto-
improving government transfer program
infeasible, leaving a country in an expectations
trap.

A. Adding Uncertainty to the Stylized Economy

In our framework, the only generation
uncertain about the implementation of the
social security program is the current working
generation. If the government implements the
program, the policy continues forever under
the government’s policy rule, and agents in
the model understand this. However, if
society’s subjective beliefs are such that the
program is rendered infeasible, then the gov-
ernment will not implement the program,
and the households’ initial pessimistic expec-
tations will be reinforced. In this case, the pol-
icy will never be implemented. Therefore,
society learns if the government will imple-
ment the program in a single generation.

To demonstrate that this transfer program
can fail as result of the households’ lack of
confidence in the government, we consider
the following modified problem. The house-
hold’s objective function now takes the
following form:

U(ch,cf, hy) = oyln ch + o Epln c’f + o3ln 713

(1b)

All of the parameters in the utility function
are the same as in equation (1), except for the
addition of the expectations operator, Ej.
Households in the initial working generation
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now form expectations over whether they
believe the government will follow through
on its promise to implement the social security
program. The first-period budget constraint
and the education technology for this genera-
tion remain unchanged, equations (2), or (2b),
with Ty = 0, and equation (4). The budget con-
straint for the second period is defined by
equation (3b) if the transfer program is initi-
ated and (3) if the program is not initiated,
which are weighted by society’s subjective
beliefs accordingly.

B. Confidence in the Government: Policy
Success or Failure

For simplicity, we consider two perceived
states of nature in our stylized setup. House-
holds believe that the government will imple-
ment the program with probability g(p<2;,
TR) and will not implement the program with
probability 1 — ¢(u,Q,, TR). The time-depen-
dent vector Q, describes the country’s ‘funda-
mentals’ at time 7. Along with the standard
preference and production parameters, this
vector can also include such things as parental
income and past parental child labor. The
trust parameter, p, € [0,1], defines the weight
households assign to the economy’s funda-
mentals.

The properties of the continuous function
q(nQ;, TR), which defines society’s level of
confidence in their government, are as follows.
First, to ensure the probability distribution is
well defined, ¢(Q,, TR) = 1 and ¢(0, TR) = 0.'8
That is, when p, = 1 society has complete con-
fidence in their government and when p, =
0 society has a complete lack of confidence
in their government. Second, dq,/0u, = q,(-)
> 0 within the interval p, € (0,1). This implies
that society’s confidence in their government is

an increasing function of trust.'® Third, qu(+)
— N> 0as u, — 0, where N is some positive
constant. This property for ¢,(-) provides
a necessary existence condition. Fourth,
0q/0TR, = qrg(-) < 0 for all transfers, TR.
This implies that as the size of the transfer
increases, society’s confidence in their govern-
ment decreases for a given level of trust.
Finally, g7z(-) — 0 as p, — 0 and/or TR
— oo, with the additional restriction —M <
qrr(-) < 0, where M > 0 defines an appro-
priate bound.”® Again, these properties for
qrr(-) provide the conditions necessary for
existence.

We now formally demonstrate that a lack
of confidence in the government on the part
of households has the potential to undermine
a benevolent government’s ability to imple-
ment the Pareto-improving intergenerational
transfer program. That is, if households
believe that there is a positive probability that
the government will renege on its promise to
implement the program, it is shown that these
beliefs can, in fact, become self-reinforcing
(i.e., the government will indeed renege) if
the level of confidence, ¢(1oQp, TR), is below
some critical value.

Consider the modified first-order condi-
tions for savings and education, respectively,
in the presence of uncertainty for the initial
generation:

(18) 0!1/(1—&—%74-61(1 —60)—.5‘())
= Rorq (1o, TR)/(Rso + TR)
+ 021 = g(1oQ0, TR)) /50

(19) otla/(l —i—l_zT—i—a(l —e) —S()) = O£3/€0.

Rearrangingequations (18)and (19) we have
the following representation of this system,

(20) (l — Otz)/(l + ilT +a— So) = Razq(pogo, TR)/(RSO + TR) + 012(1 — q(HOQ(), TR))/S()

&(s0)

18. Note that if there is full trust in the government,
then the results are independent of the fundamentals. This
is reasonable in our framework as the transfer scheme is
costless for the government, but relaxing this assumption
would preserve the main results. As long as the trust
parameter is not equal to one, however, the level of fun-
damentals will affect the level of confidence, or g.

Si(s0,TR.q)

19. Itis also an increasing function of fundamentals as
well as long as trust is less than one.
20. A formal definition of M is given below.
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(21) hy = eo(so) = az(1 +hr +a)/a(l — o)
— (0o3/a(1 — 02))s0,

which we display in Figure 5.

As Figure 5 shows, equations (20) and (21)
implicitly define the relationship between the
necessary size of the transfer and society’s
trust in their government, TR“(j,). There
are two polar cases in presence of uncertainty:
First, when ¢(0, TR) = 0 government policy is
completely ineffective regardless of the size of
the social security transfer payment and we
have f(so; TR*, q.= 0) in Figure 5. This case
implies that TR"(uo = 0) is infinitely large
because there is a direct mapping back to
the low income—child labor steady state
regardless of the size of the transfer. Second,
when ¢(Qq, TR) = 1 the size of transfer neces-
sary to reach the threshold is equal to TR*,
that is TR™(ny = 1) = TR*, as described in
equation (13). By Assumption 3.2, this trans-
fer value lies in the feasible range TR* €
[0,TRax]- This deterministic transfer case is
important because it pins down the savings
s; necessary to reach the critical mass of
human capital via (21). We represent this
graphically in Figure 5 as f(sj; TR*,q = 1).

FIGURE 5
The Effect of Transfers on Savings with
Uncertainty
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This case obviously crosses the threshold n
and falls into the high income-no child labor
equilibrium’s basin of attraction and con-
verges to hy.

Figure 5 also demonstrates the logic for the
argument to follow. Consider the intermediate
case where ¢(ppQo, TR*) € (0,1) when p, €
(0,1). This case shows that as society’s level
of confidence in their government falls, the size
of the transfer, TRY, necessary to reach the
threshold and critical mass of human caly)vital
(and s3) must also increase. That is, TR™ >
TR* when ¢(1yQ, TR) € (0,1). Thus, we have
the following proposition:

PROPOSITION4.1.  There exists a minimum
level of trust (and therefore confidence) in the
government, g™ (™" Qo, TRmax ), where the
pay-as-you-go social security program is no lon-
ger  feasible if  0<g(-)<g™" (™" Qy,
TRimax )<1.

To see this result, totally differentiate equa-
tion (20) with respect to TR and po.>!

(22) dTR" Jdpg= —[g(-)TR" (Rs;+TR")
/(qre(-)TR" (Rsy+TR") +s5Rq(-))] <0

This relationship holds as long as —M <
qrr(-) < 0, where the lower bound
M = [s;Rq(-)/TRY (Rs; + TRY)]. In the limit
4u() = N, q() — 0, and grg(-) — 0 as
iy — 0. This implies that dTR"/dp, — —
as o — 0. Thus, as the level of trust in the
government falls, the size of the transfer nec-
essary to reach the human capital threshold
increases at an increasing rate and approaches
infinity as the level of trust approaches 0. This
argument is shown in Figure 6.

From Proposition 3.1 we know that there
exists a finite maximum transfer, 7R,,.«. This
implies the existence of a minimum level of
trust in the government, p™", at which the nec-
essary size of the transfer is just feasible, or
TRY = TR« Below this minimum level of
trust, the policy is no longer feasible under
the government’s policy rule because the size
of the transfer necessary to reach the
human-capital threshold will reduce the wel-
fare of next period’s working generation.
Thus, the government does not implement

21. Again, the formal proof is provided in the appen-
dix.
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FIGURE 6
Feasibility and Infeasibility with Uncertainty
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the program. Once we have defined the mini-
mum level of trust in the government associ-
ated with maximum transfer possible under
the government’s policy rule, we can define
the minimum level of confidence in the govern-
ment necessary to implement the Pareto-
improving program, ¢g™" (u™" Qp, TRyay )-

Thus, Proposition 4.1 formally demon-
strates the main point of the paper: If society’s
confidence in their government is so low that
they believe there is a good chance the govern-
ment will not implement the social security
program, the benevolent government will, in
fact, choose not to implement the program.
This is true even if the government could have,
and would have, implemented the program
(i.e., if g(-) were greater than ¢™"). In other
words, even if the social security program is
feasible (in the Pareto sense) and could elim-
inate the poverty trap equilibrium, it will fail
if q() < ¢™.

This formally defines what we refer to as an
expectations trap. The mere fact that house-
holds do not believe that the government will
implement the Pareto-improving policy
can eliminate this policy from the benevolent
government’s choice set, thus reinforcing
the households’ initial pessimistic subjective
beliefs.

We conclude this section with a brief dis-
cussion about the linear technology or small
open-economy assumption. This assumption
imposes a constant adult wage rate on the
model, normalized to unity, which implies that
parental earnings do not respond to the reduc-
tion in labor supply as children exit from the

labor market. This is a simplifying assumption
that allows us to maintain analytical tractabil-
ity without changing the qualitative predic-
tions of the model.

The quantitative nature of the problem will
change, however. Consider the following
argument. As children exit from the labor
market, the wage rate in the economy will
increase. We represent this relationship with
child labor alone because all adults supply
a unit of labor and households are symmetric:
w(l — e), where w'(1 — ¢) < 0. If we maintain
the substitution axiom, as in Basu and Van
(1998), then the first-period budget constraint
becomes, e +s0=w(l —e)[(1+h)+
a(l —e,)]. This implies that as children exit
the labor market parental ‘potential’ earnings
will increase, w(l — ¢,)(1 + &,), but so will the
opportunity cost of the child’s time. If the for-
mer of these effects is stronger, then as chil-
dren exit the labor market adult income
increases. Therefore, the amount of time
a child spends receiving an education will also
increase for a given level of parental human
capital. This will decrease the critical level
of trust and therefore government confidence
necessary for the Pareto-improving policy to
be successful. If the latter of these two effects
holds, this would tend to increase the level of
trust, or confidence, necessary for the policy to
be successful. The relative importance of this
effect will depend upon the labor demand elas-
ticity. The more inelastic labor demand is, the
more quantitatively important this effect
becomes. Thus, relaxing the linearity assump-
tion does indeed change the quantitative level
of confidence necessary, but the qualitative
prediction of the model remains: the expecta-
tions trap equilibrium still exists. This assump-
tion would also raise stability issues for the
‘high’ equilibrium case, an issue we do not
attempt to address here.?

V. DISCUSSION OF THE EMPIRICAL EVIDENCE

The empirical evidence of the effectiveness
of transfer programs in reducing child labor
and increasing schooling is still being received,
but early studies suggest that these programs
are less effective at reducing child labor than

22. Another potential issue is the change in relative
wage between unskilled and skilled labor as in Doepke
and Zilibotti (2005).
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they are at increasing schooling. Uncondi-
tional cash transfer programs have been
found to have relatively small marginal effects
on both child labor and school enrollment, as
in Behrman and Knowles (1999) and Nielsen
(1998). This could be the result of uncertainty
surrounding future transfers. If the adults of
the household perceive this as a temporary
transfer, then the permanent income hypoth-
esis comes into play. Ravallion and Wodon
(2000) find that a food-for-education program
in Bangladesh did, indeed, increase schooling
among the participants, but the concomitant
reduction in child labor was quite small. Bour-
guignon, Ferreira, and Leite (2002), in their
study of the Bolsa Escola educational subsidy
program in Brazil, find similar results. Skou-
fias and Parker (2001), however, find that the
conditional transfer program, PROGRESA,
in Mexico showed significant effects on both
school enrollment and child labor. In this
case, perhaps, the transfer programs were per-
ceived as permanent and the household
responded accordingly.

Although the policies above are not identi-
cal in practice, the general idea carries
through. Even if countries implement identical
policies, these programs may succeed in some
countries and fail in others because of differing
levels of confidence in government. For policy
design this implies that only after the transfer
program is implemented in a particular coun-
try will we be able to determine whether or not
the program is successful. Ex-ante analysis
from past policy successes or failures in differ-
ent countries may not be appropriate for
determining a policy’s effectiveness for a spe-
cific developing country.

VI. CONCLUSION

This paper develops a model of child labor
in a dynamic, general equilibrium setting. It
is shown that lack of access to capital mar-
kets gives rise to a Pareto-inferior outcome
that is characterized by the presence of child
labor and a low level of human capital. When
a pay-as-you-go social security program is
introduced to the perfect foresight economy,
where society has complete confidence in
their government, it is shown that this
type of intergenerational transfer program
can move the economy out of this inferior
equilibrium by allowing families to redirect

household income they would otherwise have
saved for old age or consumed in the cur-
rent period towards the education of their
children.

It is then shown that the effectiveness of the
intergenerational transfer program relies crit-
ically on its ability to change the behavior of
households through their expectations. If
there is uncertainty surrounding the govern-
ment’s intention to follow through on the pro-
gram as a result of society’s lack of confidence
in the government, households may not
change their behavior sufficiently to move
the economy from the ‘bad’ equilibrium with
child labor to the Pareto-superior or ‘good’
equilibrium with no child labor, leaving the
country in an expectations trap. This demon-
strates that confidence in the government is
potentially a key element in effective policy
design.

APPENDIX: PROOFS

Proof of Proposition 2.1.  Using the parameter restriction
o3(1 + a) < a — oz, which implies o3 < a, along with equa-
tion (10a) produces a monotone sequence {#;};_, con-
verging to low equilibrium A;. Using the parameter
restriction Aoz > a implies Aoz/a > 1. Combining this
result along with equation (10a) produces a monotone
sequence {/;}7_, converging to iy = A and ey = 1 via
equation (4), the upper bound. | |

Proof of Corollary 2.1.  This result follows directly from
the proof of Proposition 2.1. |

Proof of Lemma 3.1. By (A3.1) and equation (12) the
government chooses the unique transfer that satisfies
h1(TR) = n. Existence follows directly from (12) given that
1 is a constant and greater than zero by assumption, and
1y (TR)>0 with £,(0) > 0. |

Proof of Lemma 3.2. The proof, or argument, supporting
this Lemma is in two parts:

Part 1: Assuming the savings constraint, equation (14),
is non-binding then the optimal decision rules are
eV =1+ (TR) +a+ ((TR/R) = T)); cf = Rop[1+
m(TR) +a+ ((TR/R) = T)l;  e1 = (w/a)[l + M (TR)+
a+ ((TR/R) — T)]. Using the balanced budget condition,
TR = T, and the human capital for this generation,
hi(TR) = hr + (03/Ra)TR, after substitution, the optimal
decision rules become ¢! = o[l + hr +a+ (a3 — ra)/
Ra)TR]; cf = Rop[l + hr +a+ ((03 —ra)/Ra)TR]; e; =
(as/a)[l + hr + a + ((o3 — ra)/Ra)TR]. Finally, imposing
the condition o3 < ra on the economy, which is consistent
with the current parameterization, implies this generation
is strictly better off under a positive transfer program
when the savings constraint does not bind.

Part 2: Assuming the savings constraint, equation (14),
is binding the household faces the following modified bud-
get constraints: (a) ¢ = (14+n(TR))+a(l —ey) — T;
(b) & = TR; (c) ho(TR) = Ae, after imposing the binding
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constraint s; = 0 on the household’s decision problem.
The objective function is the same, as defined by equation
(la), except now the only decision variable is the child’s
time spent receiving an education. The optimal decision
rule for the education variable is now e;(7R) = (a3/
a(l —o))[1 +hr +a— ((Ra— o3)/Ra)TR]; this follows
from the substitution of the balanced budget constraint,
TR = T, and the human capital for this generation,
hi(TR) = hy + (u3/Ra)TR into the education equation
(12), Also we use the condition oy + o, + o3 = 1. Combin-
ing this constrained optimal decision rule with equation
(c) gives us next period’s human capital A,(TR) = (das/
a(l—op))[1+hr +a]—(Aoz /a(l —oy))[((Ra—o3)/Ra)TR].
If hy(TR)<n=0hr+ (1—0)hy for all levels of transfers,
when the savings constraint is binding, then the trans-
fer program is no longer feasible under the current policy
rule because some future generation is strictly worse off
as the economy moves back towards the poverty
trap steady state under the transfer program,
hr = (o3/(a—o3))[l+a—(r/R)TR], which is strictly less
than the poverty trap steady state without the program,
hr=a3(1+a)/(a—o3), given R — 1 = r > 0. A sufficient
condition, in terms of the parameterization of the econ-
omy, for this result to hold for all levels of transfers TR
is  (daz/a(l—op))[1+hr+a] <Ohr+(1—0)hy, given
(Aoz/a(1—o))[((Ra—0o3)/Ra)TR]>0. Rearranging this
condition places the following upper bound on the paren-
tal utility weight assigned to the child’s human capital,
o3 <a(l—on)[0hr + (1 —0)hy|/A(1 +hr +a) = d5. Impos-
ing this condition, which is more stringent than the con-
dition derived in part 1 of the proof, on the economy
provides the following condition oz < &3 where the savings
constraint directly determines the feasibility of the transfer
program. This condition is maintained throughout the
paper. Thus, we have the result in Lemma 3.1. |

Note: This condition is nonlinear and requires numerical
methods for detailed analysis. It suffices to say that this
condition places a strict upper bound of 1/3 on the parameter
o3 and is satisfied under reasonable conditions. A more
detailed study of this condition is available upon request.

Proof of Proposition 3.1. Next period’s working gener-
ation, the first generation to pay taxes, savings equation
is:s1(TR) = o (1 4+ h (TR) + a) — ((1 4 opr)/R)TR. Feasi-
bility under the government’s policy rule states that savings
must remain weakly positive, op(1 + hr + a) + (02053 /Ra)
TR > ((1 4 opr)/R)TR. This result holds because o0/
Ra<(14o0,r)/R, given a3 < a, which implies that o3 < (a/
o) + r (consistent with Lemma 3.1). Thus, there exists
a unique maximum, given 003 < (1 + ar), TRmax =Raoy
(1+hr+a)/(a(1402r) —0,03)>0. |

Proof of Proposition 3.2. First we assume that TR* €
[0,TRyayx]- Trivially, the current working generation is
strictly better off because they receive only transfers.
Given that TR* is feasible, h;>hy = hr, and using the gov-
ernment’s budget constraint T7R* = T*, next period’s
working generation is strictly better off under the assump-
tion that a3 < ar because ¢{ =o [1+hr+a+((03—ar)/R)
TR*|, cR=Rop[1+hr+a+((oa3—ar) /R) TR+], and 51 (TRx)>0.
This implies all future generations are also strictly better
because the sequence of human capital satisfies the condi-
tion /gy > hy > ...> hy > hy converging to the upper bound
A. Also note, since the non-negativity constraint is non-
binding for /4, then it is non-binding for /, when ¢ > 1
because TR* is constant. |

Proof of Proposition 4.1. From equation (21) we have
n = hi =ey(sy), which determines the appropriate
amount of savings s;; to reach the critical mass of human
capital. Using this result, along with equation (20), we
can implicitly determine the necessary size of the transfer
in the presence of uncertainty (1—oy)/(1+hr+a—s5) =R
o02q (100, TRY)/(Rsj + TRY ) + 03 (1~ (11900, TRY)) /5 for
a given L. By the implicit function theorem, after totally
differentiating equation (20) with respect to TR" and p,
we have the following relationship dTR" /duy = — [q,(-)
Qo (Rsy+ TRV)TRY /(qrr(-)TRN (Rsj -+ TRY) +s5Rq(+))]<0
given: ¢,() > 0 and —(sjRq(:)/(TRY (Rs;+TRY))) <
grr(-) <0, where M = (siRq(-)/TRY (Rs§+ TR")), which
defines the lower bound of ¢7&(-). In the limit as py — 0 we
have g7x(-) = 0and ¢,(-) > N > 0. Combining these limit
conditions with the relationship, as p1p — 0 then g(poQo,
TR™) — 0 (also note ¢(0, TR") = 0), we have the key
result that dTR™/dpyy, — —oc. This result implies that
TRY — = as yy — 0. From (P3.2) we know that there
exists a 0 < TRy < . Thus, there exists a u™" €
(0,1), such that the size of the transfer necessary to reach
the human capital threshold satisfies the following implicit
condition defined in equation (20) (1—oy)/(14-hr+a—so)=
o g™ (1™ Qy, TRmax) / (So+TRmax )+ (02 (1—¢™™ (™" Q, -

TRmax)))/so- With this defined minimum level of trust p™"
€ (0,1) we can define the minimum level of confidence as
qmin(ﬂmi“QOsTRmax)e(Oﬂl)' Below qmin (ﬂminQO:TRmax) we
have TRV > TRy given the monotonic relationship of
TR™(1p). Thus, the policy is no longer feasible under
the government’s policy rule once society’s confidence falls
below ¢™" (™" Qo,TRmax )- |
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