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Resumen
Las transferencias condicionales en efectivo es una de las mas importantes politicas de lucha contra
la pobreza en todo el mundo. En este documento, se estudia los efectos econdmicos de este programa
mediante el uso de un modelo estilizado de equilibrio general. Se estudia los efectos sobre la produccion,
el capital humano, la pobreza, el bienestar y la distribucion del ingreso. El analisis cuantitativo revela la
alta capacidad de reduccion de la transmision intergeneracional de la pobreza. En términos agregados
el aumento del bienestar es pequefio, pero varia segin los agentes. Por Ultimo, se muestra que la
reduccion de la pobreza y de la desigualdad se da por la acumulacién constante de capital humano.

Abstract
Conditional Cash Transfer (CCT) program is one of the most important anti-poverty policies world-
wide. In this document, | study the economic effects of this program by using a stylized dynamic general
equilibrium model. | look at the program’s impact on output, human capital, poverty and income in-
equality. | also study its welfare implications and its effects on the intergenerational transmission of
poverty. The quantitative analysis reveals that a long-term implementation of this anti-poverty program
helps to reduce the intergenerational transmission of poverty. In aggregate terms the welfare gain is
small, but varies across agents; the winners are those who are in the lower tail of the income distribu-
tion and the losers are those located in the upper tail. Finally, this program increases the human capital
of households and, through this channel, induces a consistent reduction of both poverty and income
inequality.

JEL Classification:D52, D58, D62, D64, 130, 132, 138.
Keywords:Poverty, Welfare, Cash Transfer, General Equilibrium, Inequality, Overlapping Generations.

1 Introduction

Poverty is widespread in developing econorﬁe@ccording to the World Bank, around 20% of the popu-
lation in developing economies spend less than $2 a day; this high incidence of poverty seems to be robust
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LIn this paper | adopt the standard and widely used definition of poverty: A person is in poverty when he does not
attain a minimum level of well-being. Empirically, the minimum level of well-being is defined in monetary terms as
the poverty line. People whose consumption is below the poverty line are considered poor. The proportion of poor
people in the population defines the poverty rate.



to several specifications of the threshold used to identify the population&rfy status. These economies
have been implementing many anti-poverty policies, and the most widely use¢kimien in recent years
is the so-called conditional cash transfer (CCT) progv{am_(_c_o_ad;} ).

Conditional cash transfer programs have become one of the most impant&poverty policy inter-
ventions after one such program was successfully implemented in Mexice ilatd 19908. The main
feature of this type of program is that the government provides monetargfars to families in poverty.
The transfers are conditional upon children’s school attendanc@amtidipation in other complementary
anti-poverty policies, such as food supplemgﬂ'ﬁe strength of this program is based on its well-designed
goals: The short-run goal of the program is to increase school atteed@ad to reduce school drop out rates
by providing monetary compensation for each child the family sends to schbel.long-term goal is to
reduce the vulnerability of the population in poverty by promoting human capitauction.

The positive outcomes of conditional cash transfer programs haveex¢emsively documented over
the last two decades by studying mainly the benchmark Mexican CCT prograis.literature provides
evidence of the effectiveness of the program in the short-term: araseia enrollment rates, a reduction
in child labor, a reduction in school drop out rates and a reduction inrfyogowever, since the benchmark
CCT program started in 1997, the available information is not yet suitableviduating its effects in the
following three categories: long-term effects, welfare implications andgatesrational transmission of

poverty.

The long-term effects comprise the study of the outc&mﬁshis program when it is implemented
continuously over a long period of time. Some efforts have been made to yddm@ge long-term effects;
however, this is part of a growing literature that has provided only pantisivers.

The welfare analysis of the CCT program has interesting implications, surceoocern is to identify
the winners and losers if the government decides to implement this progratmeinwvords, we may be able
to see if individuals have enough incentives, generated by the pro¢pasupport the anti-poverty policy.
The literature in this area is scarce, and our study may uncover somesfeafithe welfare effects of this
program.

The literature on the intergenerational transmission of poverty or, moexgbnthe poverty trap litera-
ture, has pointed out that children inherit poverty from their parents witbséive probability. Whether the
CCT program reduces the persistence of poverty is an open question.

In this paper, | use a competitive general equilibrium model that will allow usitover the effectiveness
of a CCT program along these three dimensions. Our contribution to the madrdevelopment literatures
is that | use the neoclassical growth model with heterogeneous agentdymstl of the most widely used
anti-poverty policies. Since the approach is mainly theoretical, | will provatagiementary evidence of
the effects of CCT programs that may be used, together with the curreméaige of its effects, to guide

2Currently, CCT programs have spread to several countmesng them: Mexico, Brazil, the UK, Colombia, Peru,
Nicaragua, and Bangladesh.

3The program in Mexico covered around 2.6 million benefieisin 2000; the transfers represent around 30% of
the beneficiaries’ incomes, which in aggregate terms repts2% of Mexico’s GDP|(Coady and Lee-Halris (2004)

41 am interested in outcomes such as output, income inegupbiverty, wages, years of education, and human
capital.




anti-poverty interventions in developing economies.

Our approach captures the following features of an economy in whichntitv@averty CCT program
under consideration is implemented. | model both parent and child labolysiggsions; given that a cash
transfer can be seen as an additional source of household income;dheeieffect induced by this transfer
may affect the allocation of resources within the household. | model $ogarhoice; this is one of the most
important features of the model, since the goal of the program is to pronmbteselaool attendance. | model
human capital accumulation over the life cycle of the household members; itmsaimechannel by which
the CCT program attempts to reduce household vulnerability in the long-ruaurlmodel economy, the
government has incentives to promote schooling of the population, sihoelsw has a positive externality
that affects workers’ productivity. Finally, | use flexible prices (wagel interest rate) in order to capture
the price changes induced by the conditional transfers.

The results of our simulations reinforce the well-known positive outcoméiseoMexican-type condi-
tional cash transfers program. The general equilibrium effects of tbgrgm are significant enough such
that in the long-run, the program delivers a remarkable increase intq6tp@o), human capital6.7%), and
years of educatioi10.9%), and a reduction in povert§{21.6%) and income inequality3.0%). However,
most of these effects may be observable during the lifetime of the curreatag®n, which implies that the
long-term effects of this program are stronger than its short-termteffec

Regarding the welfare implications of this program, | find that the aggregeliane effect is small
(0.85%); however, the majority of households will gain in welfare terms afteiirtiementation of the
CCT program. Finally, poor parents are able to educate their childreniby tie resources provided by
the CCT program. As a result, the intergenerational correlation of podedseases and the program will
deliver a noticeable reduction in the poverty trap in the long-run.

1.1 Related literature

The effectiveness of CCT programs has been studied from sewsggrtives during the last two decades.
In this section | briefly describe some of these efforts in order to locateatigiloution of our study to this
specialized literature.

The most extensive literature that has studied CCT programs has usegé¢hierental design approach.
This branch of the literature has mostly evaluated the Mexican case, singeiitgs a suitable source of data.
Additionally, there is a growing literature that has applied this methodology ta dheloping countries
with results similar to the Mexican case. The evidence provided for Mexiems¢o be optimistic; several

studies [(&em_mwﬂa‘._(;%i)g_s_cﬁutz (jOOO)) conclude that thego@creases the enrollment rate,

reduces the drop-out rate, and reduces the poverty rate, amongpositare outcomes.

CCT programs have also been studied by using structural models of mdiviiehavior (schooling

choice models) i||1 Todd and WQ|[l)ilJ (2606) elﬂdﬂlanaﬂo_le{ al. {12005). dpipsoach tries to capture the

fact that a cash transfer program may change the relative price chgolu and child labor (the opportunity

cost of attending school). This approach allows evaluation of the efée@ess of the program along several
dimensions that were not suitable to the experimental approach. Howileigegpproach is still a partial



equilibrium analysis, and the results derived from the Mexican caseoasistent with the results found in
the previous literature.

Our justification is that this policy may not only have direct partial equilibriufeas$ but it may also
affect the behavior of the agents, especially if the program is implemenitéicigously over a long period of
time, and it may have secondary effects induced by price changesr Bgeaeral equilibrium framework,

I may be able to measure not only the direct effects of the program, but lfeaybe able to uncover the
indirect effects induced by the anti-poverty policy intervention that workiigh changes in prices such as
wages and interest rates.

The general equilibrium effects of CCT programs have been studied asimputable general equi-
librium models (CGE). This methodology was applied to evaluate the effectcashatransfers program
in Mexico by Coady and ng-Hadri 2004). Additionally, several otftedies have used CGE models
to analyze policy interventions and their effects on poverty and inequﬁ&m_s(ﬂt_all.hlo_oia), Hans gﬂ al.
d;o_o;d)); Robilliard et AI.L(;Oj)l)). The general idea of this methodolsdlat policy intervention instru-
ments are linked to poverty indicators by using the relationship among natia@mlras, social accounting

matrixes and household surveys. In short, the structure of the natiooalir@s (aggregate variables) is
linked to household survey data (microeconomic variables) using elastigitiésraoefficients such that the
effect of economic shocks on poverty and inequality can be evaluatedginithese elasticities. Under the
competitive approach used in this paper, | have consistency at both the amatthe individual levels, and
| will be able to properly measure both the welfare and the long-run efté¢te CCT program.

Our study is also related to the literature that addresses the role of earlpaddiceducation from a
macro-quantitative perspective. This topic has been covered in ketgdees, among them al.

) an(JLRe_slus_Q'La_a.ndMullt‘a_(zbOZ). These documents evaluatddlod early childhood investment

in education and the intergenerational correlation of income in the United States

The rest of the paper is organized as follows. In section 2 | descrilfedigres of our model economy.
In section 3 | describe the calibration procedure. In section 4 | présemesults. In section 5 | summarize
the findings.

2 The Model

| use a dynastic overlapping generations model (DOLG) with incomplete m&ﬂ'ehe basic framework of
the DOLG model is extended in such a way that it captures most of the featiua® economy in which an
anti-poverty conditional cash transfers program is implemented.

2.1 Environment

The model represents a closed economy inhabited by households thaten@geneous in ability. There are
N types of ability, each of them indexed byi = 1,2,...,N). The ability distribution is known and | denote

5The DOLG model has been implemented in several studies. efFeisal. (2003), Fuster etlal. (2007) and
Restuccia and Urrutia (2002).




the measure of households of tyigey a;. Without loss of generality | normalize the number of households
to 1 (3 a; = 1). Each household has two members: a parent and a child.

Each household belongs to a dynasty that lives forever. A househblotrisat the beginning of the
first period with two members: a 36-year-old parent and a 6-year-dld. ceach household lives for 30
years. The life-cycle feature of the model may be summarized by the follosviegts that happen during
the household’s lifetime: During the first 6 periods the parent works amdliid attends primary school.
From period 7 through 12 the child may attend secondary school or may, aocording to the parent’s
decision at the beginning of period 7. From period 13 through 17, the ofalg attend tertiary school or
may work, according to the parent’s decision at the beginning of perigd 13

From period 18 through period 30 the parent and the child work in the kalaoket. In period 30, the
66-year-old parent dies and he leaves an endogenous bequesB@e\ar-old Chi|(ﬁ At the beginning of
the next period, the child becomes a new parent, since at this period a-@lgechild is born. The new
parent and the newborn child start a new household and thus contininentiogtal dynasty.

A household has instantaneous utility represented(oy; I ¢, lxt). It is defined over household con-
sumption(c), parent’s time spent workingp¢) and child’s time spent working;). Utility is additively
separable between consumption and time spent wonkioglp;, lkt) = u1(ct) + Ux(lpt) + us(lkt). In this
economy the parent decides optimally every period over consumfitipnsaving(a;+1), hours of work
(Ipt,lkt) and, during the first 17 periods, schooling. There is also a bequeistatethat is taken at period
30.

| assume that a household at time zero (or at the beginning of period ltinaéousehold is born) sorts
its random streams of consumption and hours of work according to the lifetihtg u

EotiBtU(Cth;,'k,t) (1)

The parametep is the subjective discount factor. In our mogkehas two interpretations. It measures
time preference within the lifetime of a generation. It also measures the ingzegiemal altruism of a given
generation; a generation leaves a bequest for the future generati@ivienadynasty ang@ may affect the
discounted value of a future generation’s preferences. The folloutitity function is considered:

cl-o |é+1/¢’ |I}+1/‘1U

U(C,|p,|k): 1-0 P1+1/4;_Bk1+l/w

(2)

5The timing of the schooling decision of the model attemptsapture the education system of Mexico. Primary
education in Mexico lasts for 6 years (‘Educacion Primari&econdary education lasts for 6 years; it comprises two
levels: lower-secondary (‘Educacion Secundaria’) for &8rgeand upper-secondary (‘Educacion Media Superior’) for
3 years. Finally, tertiary education lasts for 5 years (‘€ation Superior’).

"The assumption that the child leaves her parent’s houseea@@&gay not affect the policy experiment. From the
point of view of our policy evaluation, what matters is bolie tage at which the schooling decision is made and the
length of time over which each individual accumulates huggpital. In our model, each agent may keep studying for
at most 17 years, and after these schooling periods, he atatas human capital during his lifetime. Both parent and
child accumulate human capital while they work.



wherey represents the Frisch elasticity of labor supply;> 0 (B > 0) represents the preference parameter
related to the parent’s (child’s) disutility of hours of work.

Both parentp) and child(k) face an idiosyncratic productivity shock that is realized at the beginning
of each period before any decision is taken. | assume that the panesitthiéd’s idiosyncratic productivity
shocks are correlated. This correlation is measured by the correlatedficent ppx. | denote the par-
ent’s (child’s) productivity shock by (e:). Idiosyncratic productivity shocks follow a VAR(1) process:

In(ejt) = ¢jIn(ejt—1) + vjt, | = p,k; with the shocks, anduy following a bivariate normal distribution:
oo | NI O | 05 Ouy,
Uk 0 Ouw, 0%,
and
O
Ppk = Gu, 00,

wherea,, andoy, are the standard deviations of the parent’s and child’s productivitykslaoci g, , is the
covariance between the parent’s and child’s productivity shocks.

Households are allowed to save and there is only one asset availabls fouighose. Savings is denoted
by & € A, whereA is a compact set that represents the savings state space. Housebdidsrawing
constraineda >a) and they can finance expenses only with labor income, savings anchgmtrtransfers.

In this environment the market is incomplete, since there is only one asseathié used by the household
to insure against the idiosyncratic productivity shocks that affect thking family members.

The government taxes the household’s total income at a constat yagad the collected tax revenues
are used by the government to finance monetary transfers to househbkt® are two types of transfers:
a lump-sum transfeftr) that is given by the government to each household and a conditionatreash
fer (ctr) that represents the government’s anti-poverty policy. The governmevwidpsctr only to those
households that qualify as beneficiaries of the anti-poverty prograrm.cowditions must be filled in order
to qualify as a beneficiary of the program: the household must be in pavadtyhe child must be attending
primary or secondary school. | assume that a household is in poverty isisghble income is below a
threshold (poverty line) denoted bipe. Since the government may not be able to reach 100% of the eli-
gible beneficiaries, | consider that the government provides caslidrans a proportiom of the potential
beneficiaries of the program.

Education is costly, and the education cost depends on the child’s lesdlogtion. If the child attends
primary school, the parent pays a cost denoteddsy,; similarly, the secondary education cost is denoted
by costeand the tertiary education cost bgste. Since education in developing economies is mainly public,
this education cost represents the household’s education expenseirtakeep the child enrolled in
school. Households with a child attending school face a utility cost thagsepts the psychological cost of



sending a child to school. The utility cost differs according to the level atation:{yr, {se and{ie denote
the utility cost of pursuing primary, secondary or tertiary education eesely.
Workers are paid a wage by efficiency units of labor denoted.bijhe pre-tax labor income of a parent
is represented byvhplpepE whereh, stands for the human capital sto¢k,stands for hours of work and
ep stands for the parent’s idiosyncratic productivity shock. The paramischild’s human capital evolve
according to a Mincer-type production functibp = f (i, sp,Xp), wherei stands for parent ability, stands
for parent schooling level, anx}, denotes parent labor market experience. The human capital production
function has the following functional form:

(i, Sp,Xp) = EXP( @01+ @iLjnq) + Pu1Sp+ @i L= 1ySp+ QS+ GaXp + @5X3) (3)

where 1.4 is an indicator function that takes the value of one if the ability type is higher tmen
The child's human capital has a similar representatibp:= f(i,s,*) = exp(@1 + @ilj-1 + Qs +
Giljs S+ (Els_Jr OoXk + (pg,xﬁ). Note that we differentiate the human capital production function by abil-
ity types; high-ability agents have higher private return to education cadpaith low-ability agents
(@i+1+ @1 > @i + @1). Similarly, high-ability agents have a higher initial level of human cagial; 1 +

@1 > @i + @o1)-

In this economy there is a positive externality generated by the averagegfeschooling of the pop-
ulation. The government has an incentive to promote children’s schodtiegdance, since higher years
of education increase workers’ producti\ﬁ)ﬂ' he terqulS_ captures the externality induced by the average
years of education. | include the schooling externality in the human capdduption function in order to
justify the government’s policy intervention: the government may want to im@ubigher schooling level
of the population through conditional cash transfers, since everyt agtte economy will be positively af-
fected by this policy through the externality. Note that under our formulati@guilibrium, WhenS_equaIs
the average years of education of the whole economy, the social retarmddditional year of education
(1 + @i + cﬁl) is higher than the private returgg + @) for each ability type.

Production takes place in a competitive market, which implies that a factoris @veges or the interest
rate) is equal to its marginal productivity. Output is produced according @obb-Douglas production
function that uses capital and two types of labor as production factoss sKill levels are considered:
skilled and unskilled. | relate skills to the schooling level of the agents; thkilletsworkers have either
primary or secondary education and the skilled workers are those withryeztiacation. Finally, | assume
that the labor inputs of different skill levels are not perfect substitutes.

8Similarly, the pre-tax child labor income is denotedvily| .
9The use of a human capital externality at an aggregate leaslimrroduced by Lucas (1998) and Mankiw €t al.
(1992).

I model the schooling externality by using the Mincerian raagh of human capital production. Our approach is

similar to that ir. Rau¢H (1993), Acemoglu and Angrist (20@0)d Ciccone and Giovahni (2002).




2.2 Recursive representation

| describe the recursive representation of the household’s probtethisisection | also describe the repre-
sentative firm’'s problem.

2.2.1 Household’s problem

The life-cycle feature of the model allows us to separate the recurgivesentation of the household’s
problem according to household age. | index the household’s agestmce a household lives for 30 years,
t takes discrete values from 1 to 30. Note thhelps to keep track of both the parent’s and the child’s ages;
a child’'s age at ist + 6 and the parent’s age at the same periddHS6.

| denote by, ((a, ep, Sp, &, ) the lifetime value of d@-year-old household with ability typie In general
terms, the state space is represented by the household’s asset mdttiemparent’s and child’s schooling
levels (sp,s) and the parent’s and child’s idiosyncratic productivity shogsey). | denote the state by
O = {Op, &, %}, where®p = (a,€p, Sp) and@, = (&, €,,sp). At the beginning of period 1 the child begins
his life with zero years of schooling and he accumulates one year of Iguipafohe attends school. The
government cash transfer policy is representedtbySince | consider that the government can reach only a
fractionn of the potential beneficiariestr is a state variable for the first 12 periods (when a child is attending
primary and secondary school). | consider tttatfollows a two-statéid processctr > 0 for those who get
transfers andtr = O for those potential beneficiaries who cannot be reached by thergogat policy.

©= (aa epasp>ipaem5ka ik>Ctr7 J)

V(@)=  max {u(c,lp,lk) - +f§E\7(O’)} (4)

{c>0.a>alp,lk}

St
c+a +cost < (1—1) {wi,hplpep + W hlkex} + (1+ (1—1)r)a-+tr 4 getr

Household’s problem for periods 1 through 5. The household’s problem has the following recursive
representation:

()

u(c,ly,0) —
Vit(Op,& = 0,5,ctr) =  max { (¢,1p,0) = {prt }
{c>0,a>alp}

+BEVit11(Op, € =0,s¢+1,ctr’)

S.t
c+a +costy < (1—T)Wihplpep+ (1+ (1 —T)r)a+tr + ctr

During these periods the child is studying, and he does not face anyndi@gic productivity shock; we
denote this event bgx = 0. The CCT policy is represented by the indicator functigrwhich is a function
of the disposable income and it takes two values according to the housepolarty statusy = 1 if the



household is in poverty or whei — 1) (w;hpl pep +ra) < line and 0 otherwise. The definition gf is similar
when the child is attending primary or secondary school.

Household’s problem at period 6. At period 6 the household’s problem is similar to the problem faced
during the previous 5 periods; however, the continuation value of péricldanges to reflect the child’s

secondary schooling at the beginning of period 7. The householadegn now has the following recursive
representation:

u(c,lp,0) — {pr+
Vit(©,, & =0,5ctr) = max i ,€. =0, ,ctr'); 6
11(@p, 8= 0,5, {c=0a>alp} | BEMax Mie+1(Op & /Oa(+1ctr) ©)
\/i7t+1(@p7q(7sk)
S.t:
c+a +costy < (1—T)Wihplpep+ (1+ (1—T)r)a+tr + ctr

whereVt,1(9y, € = 0,5+ 1,ctr) denotes the value function of the household at the beginning of period
7 when the child attends secondary school. SimilM[Ml(Og,q(,s() denotes the value function when the
child does not go to secondary school. Note that in the latter case the dafddn idiosyncratic productivity
shocke|. The decision rule to attend secondary education is denot@Ry; specifically,DR(.) = s+ 1

if sending the child to secondary school produces a higher value fdndhsehold than a working child
Vit+1(Op, € = 0,5+ 1,ctr') > Vi1,1(0), €,%)] . On the other hand)R(.) = s if the household with

a working child is greater than the value of sending him for secondargation [Vi,t+1(@’p,e{( =0,5%+
1,ctr') < Vit+1(©p, €, )]-

Household’s problem for periods 7 through 11. In these periods there are two types of households
according to the child’s secondary school attendance.

The problem of a household with a child attending secondary school édsllbwing recursive repre-
sentation:

u(c,lp,0) —
Vi,t(epaa( = O,Sk,Ctr) = max ( » 1P ) (set / (7)
{c>0a>alp} | +BEMt11(Op, & = 0,5+ 1,ctr’))

St
c+a +costse < (1—T)Wihplpep+ (1+ (1 —T)r)a+tr + yctr



The problem of a household with a working child has the following recanspresentation:

Vit (Op, &, ) = max  {u(c,lp,lk) + BEV +1(0p’, &, %) } (8)

{c>0.a">alp,lk}

St
c+a < (1-1)whplpep+ (1— T)wihlke+ (1+ (1 —T)r)a+tr

hy = f(i,s5,t+6—5—6)

Since employment is an absorbing state (a working child cannot return tol¥cthe problem of a
household with a working child will have the same recursive represeniatibe remaining periods.

Household’s problem at period 12. At period 12 the household faces a problem similar to the previous

period’s problem; however, at the beginning of period 13, the paréirdecide whether the child will attend

college. In order to decide on college attendance, the parent comparealtie of sending the child to

coIIege,\/i,Hl(@’p, e = 0,5+ 1), with the value of sending him into the labor mark&gﬁl(@’p, €, ). Note

that in the latter case, the child’s idiosyncratic productivity shock is reabedore his schooling decision.
The problem of a household with a child attending secondary school édsltbwing recursive repre-

sentation:

u(c,lp,0) — Lset
Vit+1(0p, & = 0,5+ 1); 9)
\/i,tJrl(O/pa qosk)

Vi 97 :07 7Ctr = max
i1(Op, & S, CIr) {c=0a>alp} | BEmMax

S.t
c+a +costse < (1— T)Wihplpep + (14 (1—T)r)a+tr + yctr

10



Household’s problem for periods 13 through 16. The problem of a household with a child attending
college (tertiary education) has the following recursive representation:

C,lp,0) —
Vit(Op, & =0,8%) = max u(c,1p,0) — Gret )
{CZO,a/ZQ-,IP} +BE\/i,t+l(®/pr( — 0’3(_|_ 1)

S.t:
c+a +coste < (1—T)Wihplpep + (1+ (1—T)r)a+tr

Household’s problem at period 17. At the end of this period the studying child will finish his tertiary
education, and at the beginning of the next period, he will start workaegrading to some idiosyncratic

productivity shock €).
The problem of a household with a child pursuing tertiary education hasllogving recursive repre-

sentation:

Vit(Op, & = 0,%) = H(C1p0) = et } (11)

max
{c=0a>alp} | +BEVit11(0), &, 5+ 1)

S.t
c+a +costie < (1— T)Wihplpep + (14 (1 —T)r)a+tr

Household’s problem for periods 18 through 29. During these periods all household members are
working and the household’s problem has the following recursiveessmtation:

Vit(Op,&es) = max  {u(c,lp,lk) +BEV+1(0), &)} (12)

{c>0.a>alp,lk}

S.t.
c+a < (1-1)whplpep+ (1—T)Wihilgex + (1+ (1—T)r)a-+tr

hy = f(i,s,t+6—5—6)

11



Household’s problem at period 30. At period 30 the household decides bequests for future generations
in its dynasty. For the previous 29 periods, | denote the householdisgsd&cision bya’; however, at the

end of period 30, the parent dies and Id&tenote the household’s bequest decision. Note also that at this
period the parent values the child’s future value function due to his altrasticern for the future of his
child. The household’s problem has the following recursive reptaten:

Vit(@p.&,s)=  max  {u(c,lp,lk)+BEV1(d, €, 5,0,0,ctr')} (13)

{c=0,a>alp,lk}
S.t
c+a < (1—1)whplpep+ (1 - T)Wihile+ (1+ (1—T)r)a+tr

he = f(i,5,t+6—5—6)

The policy functions that solve the household problem are those deternfiairsehold consumption,
savings, bequest, hours worked by the parent, hours worked byhilde and the secondary and tertiary
schooling attendance decision. The optimal policies depend on the stats spacfor easy notation |
denote them byc(©;i,t); &(0;i,t); 15(0;i,t);1k(©;i,t); andDR(6;i,t).

Firm’s problem. The representative firm produces in a competitive market accordingabla-Bouglas
production function.

Y =F(K,L) =zKf1-°

whereK andL are the aggregate capital and labor inputs, respectiYelg.output,z is the economy-wide

productivity andd represents the capital share parameter. Since the labor inputs of diffehewoling levels

are not perfect substitutes for each other, aggregate labor is cattblatalding up the efficiency units of
labor of each skill leve{L ) by using the following CES function

2 1y
=1

where the agent’s skill is indexed Ry Since | consider two schooling levels= 1 denotes the primary or
secondary education level, while= 2 denotes the tertiary education levgl, represents the share, or the
relative productivity, of the individuals with schooling Ievjelandlfly denotes the elasticity of substitution
between labor inputs of different skill levels.

The marginal productivity of labor equatspl; = F_ (K,L) = (1— 6){(&_)1*)’)(1- and the marginal pro-
ductivity of capital equalsnpk= F(K,L) = 6%.
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2.3 Definition of equilibrium

Definition: A stationary recursive competitive equilibrium consists of a set of politgsrior the house-
holds regarding consumption, saving, bequest, hours of work armbkut) decision ¢(©;i,t), a/(©;i,t),
Ip(651,1), 1k(©;1,t), DR(G;i,1); a stationary probability measure of householgfs= pii(©)); aggregate fac-
tors, output and prices( L, {Li}iN:l,Y, r{w; }1.2:1); tax revenue$Tax); aggregate transfer$ R) and house-
hold value functions\{(®)) such that the following conditions hold:

i) Aggregate capitalK), labor(L), transferd TR) and tax revenueSTax) are calculated from individual
policies by using the following formulas:

K = Zlal {/ (3t du.} (14)

Li=" 0 {/[hp|p(@;i,t)eplm +hk|k(@;i7t)a<1[j]]dl-1i } (15)

P4

2 N
Tax= TJZleLj + rri;ai {/adui} (16)

TR:trfiaiPov(i)ctr(i) (17)

wherePou(i) represents the measure of households of ability typat are beneficiaries of the anti-poverty
program.

ii) Givenr and{w; }]?:1' decision ruleqc(.);a(.);Ip(.);Ik(.),DR(.)} solve the household’s problem (2)
through (10)

iii) The goods market clears.

F(K,H) + (1— 3K = Zlal {/ (©;i,t) +8(©:i,t)+ Ecost(t, q)]du.} (18)
iv) Firms maximize profits in a competitive market.

r+ & = mpk (19)

wj = mpl (20)

101[” denotes an indicator function that is one when the schoddve is j.
1] yse Ecost(t) to denote the education cost at perioithose households with a child attending school. Ecost(t)
has the following functional form:
costpr; t=12,..6
Costsg t1=7,8,...,12;6 =0
Coslye; t=13...,17;6x=0
0; Otherwise

Ecostt,e) =
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v) The government balances its budget constraint.

Tax=TR (21)

vi) The aggregate schooling level is consistent with individual schooléugstbns.

§iim{/;%+&mm}

vii) The law of motion of distribution of households is stationary.

W= (22)

3 Calibration

In this section, | solve the model for a representative developing ecomomlyich the CCT program was
implemented. | consider Mexico as the natural choice, since its progranfirsatroduced in 1997.
Additionally, there is an abundance in empirical literature based on the Megiqaerience that will guide
the calibration process.

| perform a counterfactual experiment in order to measure the econdimatseof the CCT program.
The counterfactual economy includes the CCT policy, which was fullyrieest in the previous section.
The baseline model represents an economy without conditional casfetsrmssituation in which the anti-
poverty policy is based on transfers that are independent of sctientlance. | call this solution the uncon-
ditional cash transfers model (UCT). Note that the baseline economiysraffer relaxing some assumptions
of the CCT model as | will explain carefully later.

The Baseline Model

The baseline equilibrium represents the Mexican economy in 1996, ondgfae the Mexican gov-
ernment introduced the conditional cash transfers program. The paraméthe baseline model (Talle 1)
are chosen such that the model generates a group of moments that arn® ¢hasr corresponding observed
moments in Mexico.

The moments shown in Tall¢ 2 are correlated among each other, which iimjdiets that | cannot per-
fectly target a particular moment by using a specific parameter withoutiaffettbe value of the remaining
moments. | address this issue by iterating over the whole set of parameatbrthatithe competitive equi-
librium supported by them represents a reasonable approximation of ttiedvieeconomy. In this section |
discuss the rationale behind the values of the parameters of the baselirle mode

Each person’s ability level is identified by using the Raven test. This testti®fidie Mexican Family
Life Survey (MxFLS), and it is reported as an index and measures tiretie ability of each person based
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on a set of questions designed for this purpose. The ability index is tisztén order to have a feasible
number of states. | consider two ability levels £ 2): high ability and low ability. | consider that 50% of
the population has high abilityg = a, = 0.5)

The risk-aversion parameter is fixedat= 1.4, consistent with the common usage in the neoclassical
literature. The available time of each family member is set to one and the valuespafrdmetersy, By, By,
are chosen such that in equilibrium the average hours of work ara@@b. The Frisch elasticity of labor
supply @) is set at B0 andBy /B, = 50/30. Note that whey/Bp = 50/3@ we have a smooth transition
of the child’s hours of work when he becomes a parent; this is the life-gyofde of hours of work.

The parameters of the production function take standard vaies0.33,z= 1. The annual physical
capital depreciation rate is set@t= 6.5%. The parameters of the human capital production function cannot
be estimated directly since human capital is not observable; however, gyideaee that these parameters
are closely related to the parameters of the Mincer equation, which relatdg laor income to schooling
and experience. Under our strategy, the parameters of the human papitattion function are estimated
by the indirect inference method, and they are chosen such that therMigeation estimated by using
model-simulated data is similar to the empirical Mincer equation estimated by usinghlwdisurvey data,
MxFLS(2002, 2005). AppendixIB describes the Mincer equation estimation

Table[6 and Tablel8 show the OLS estimators of the parameters of the Minegioggpy using both the
model-generated data and real data. The estimated return to educatiamis 26, which is consistent with
the empirical evidence. We also report a positive ability premium of the rédueducation: a high-ability
agent’s return to education is 20% higher than that of a low-ability agentrnhae the intercept of the
human capital production function in order to have a feasible number ofpgiits for the saving policy
function Since | have two ability levels, each ability type intercept is normalized suchhbatifference
of the intercepts of the Mincer equation according to ability type is similar in botimtiael and the data.

The parameter that identifies the externality of educatdp_an,: 0.0035, is chosen such that the social
return to education is around3®% above the private return. This value was reported as a lower found
the US Mi@a, and | use this value as a proxy for the sociairédueducation in Mexic

12The standardized ability index goes from 0 to 1 and the mealidlity (0.45) is the threshold that identifies each
ability type.

3From the FOC of the household problem when both the parentrendhild are working, it is easy to show that
the parent-child hours of work ratio is affected by B¢/ By ratio:

Ik [BphEc Y
i {ane)
The normalization of the ability parameter will affect oritye model’s units. Note that the efficiency units of
time of a parent are represented by the following expresdierp(¢1 + @i + @r1Sp + PLiSp + GXp + qog,x,% +Inep).
After some arrangement | express this terrm byp(¢h1 + i) eXp(@11Sp + @1iSp + @oXp + %x% +Inep. From the last
expression, the term ek + @) may be normalized without loss of generality.
9Morett] @) reports that the social return to educatiotihe US ranges from.6%— 1.2%, above and beyond the
private return to education. Since the private return tacatian was around 10%, the externality represents between
6% and 12% of the private return to education.

| assume the social return to education in Mexico is at thestomound of the corresponding value for the US.
Since the estimated private return to education in Mexi@asind 7%, the value of the externality parameter is set at
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| consider two levels of education. The first level comprises primary andrglary education and the
second level includes tertiary education. The degree of substitution éetilvese two schooling levels is
measured by the elasticity of substituti% = 2. This value is consistent with the estimated degree of sub-
stitution between these two schooling levels; however, in order to evaluatetthgtness of this assumption
| will perform, later, a sensitivity analysis considering different valuethe elasticity of substitution.

The autoregressive coefficient and the standard deviation of the idicic productivity shock are
similar for both parents and childrep,= ¢, = ¢x = 0.65 ando, = 0y, = gy, = 0.75. These parameters are
estimated from the residual of the Mincer regression (see AppEndix éetails). Each of the idiosyncratic
productivity processes is discretized to a 4-state discrete shock usaxgeansion of the procedure described
in 6) for multivariate processes. | set the correlatioreqddrent and child productivity shock,
ppk = 0.685, such that the intergenerational correlation of labor income (coomlaf log-income of two
consecutive generations) is aroun8 H‘I

The income tax rate is fixed at 7% so that the income tax revenue is around R The educa-
tion cost structure is chosen so that private spending on educationiigleqt to 4% of household con-
sumption (ENIG 1996). | consider the following education cost structaost, = 0.005; coss = 0.006;
costie = 0.498. This set of cost parameters, together with the utility cost of pursuingation €pr = ése=
0, &e = 0.27), helps us match the schooling levels of the Mexican adult population. | cartsiel education
distribution of the adult population (25 years or older) reported by theiddexStatistical Institute (INEGI)
for 2000: 27% have completed primary education6%# have some level of secondary education and%5
have some level of tertiary education.

| use the labor share parametgis x» and the poverty linelipe) to target both the inequality of house-
hold consumption and the poverty rate. The joint valueg:0f 0.25513,x> = 0.74487 andine = 0.101
match the poverty rat€23%) and the inequality of household consumption (Gin3) for 1996 (ENIG
1996 Note that the value of the poverty line is consistent with the monetary value pbifeaty line ($2
a day) that is used in Mexico to measure the poverty@te.

In the baseline UCT model the anti-poverty policy is independent of satteridance; then, the previ-
ously described recursive representation of the model is modified im trdeflect this featur@ | denote

¢ = 0.0035 such that the social return to education is around 6%ehitpan the corresponding private return.

®\We do not have an estimator for the intergenerational caticel of earnings in Mexico; however, there is a
considerable literature that has measured this indicatahe US. According tb Soloh (2002), Aivagari et al. (2001),
and Restuccia and Urrutia (2002) the father's and son’'siegsreorrelation in the US is somewhere betweghahd
0.65. | assume that in Mexico the intergenerational cormratatietween parent and child is arouné,Cclose to the
value estimated for the US.

YENIG stands for the Mexican Household Survey of Income anpeBses Encuesta Nacional de Ingresos y
Gastos)

8The annualized value of the poverty line is around @3$, which represents around 25% of per capita GDP of
Mexico for the period 1990-1995. The value of the povertg lused in the modéline = 0.101) represents around
30% of per capita GDP.

191n the UCT model the anti-poverty transférgoor, goes to the poor households’ budget constraint either wheen t
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Table 1:Parameters of Baseline Solution

Description Parameter Value
Preferences B 0.916450
o 1.4
Bp 30
Bk 55
1] 0.30
Technology z 1
Capital share 6 0.33
Ph. capital depreciation & 0.065
Low skill labor share X1 0.25513
Elasticity of substitution rly 2.0
Productivity shock Pp = Px 0.65
op=0k 0.75
Ppk 0.685
Human capital externality ¢ 0.0037
(1 l0g(0.9/4)
(2 log(1/4)4109(0.9/4)
P11 0.074
P12 0.0118
(1)) 0.022
[ -0.00027
Tax rate T 0.07
Number of types N 2
Education expenses COShy 0.005

COSte 0.006
coste 0.498
Poverty line line 0.101

the unconditional transfer bly yoor. | S€ttrpeor Such that the government spends arourid®of GDP as
part of its anti-poverty policy. Since the unconditional transfers arehasiic, similar to the CCT model,
| settrpoor = 0.01 if the household receives the unconditional transfertagd, = O if the household does
not. Each potential beneficiary of the unconditional program receiyesitive transfer with @ probability
(n =0.6). The rationale of this choice will be explained below when we discuss the @{ration.

The discount facto3 = 0.91645, is consistent with a capital-output ratio equal to 3. Finally, we iterate
over interest rate, wages, lump-sum transfer and average yeatsa#t®n in order to find the competitive
equilibrium. This is supported by the following: = 4%, w; = 0.2170,w, = 1.0292,tr = 0.0354, and
S=19.96. The lump-sum transferm, helps to balance the government budget and the val@dﬂ? chosen

child is working or when he is studying. Note that this mod#il sonsiders thatr poor is stochastic, similar to the CCT
model.

20The model does not consider illiteracy and incomplete prynealucation. The average years of education in 2002
for the whole population was.@2 years (MxFLS 2002); however, excluding illiteracy andgé individuals who do
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such that the aggregate and individual years of education are caorsiste

| summarize the moments generated by the model as well as the empirical momeriteid. Tahe
capital-output ratio, the consumption-output ratio and the taxes-outputregtiesent the traditional mo-
ments that characterize the aggregate features of Mexico. | also shuiheaset of indicators, such as
consumption inequality and the poverty rate. From this table we can conclaidh¢hbaseline economy is
a reasonable approximation of Mexico’s economy.

Table 2:Comparison of Baseline Model and Data Moments

Moments Data  Model
Capital / Output 3.00 3.14
Consumption / Output 0.80 0.80
Taxes / Output 50% 5.6%
Hours of work 0.40 0.39
Poverty rate 23% 24.1%
Gini (Consumption) 0.53 0.49

Education spending / Consumption 4.0% 3.1%
Correlation of parent-child income 0.50 0.485

Years of education 9.5 9.96
Education of adults
Primary 27.0% 31.1%
Secondary 57.6% 53.9%
Tertiary 15.4% 15.1%

The CCT Model

| compute the CCT competitive equilibrium by using the parameters of the UCTimuluAs stated
before, the main difference between these two models is the anti-poverfetrmnin this section | discuss
the calibration of the parameters that characterize the CCT model.

In the CCT model the anti-poverty transfer is representedthyl setctr > 0 for those who effectively
receive the monetary transfer aod = 0 for those who don't receive the transfer. | include two additional
features of the Mexican program in order to make the CCT model more reakstst, the Mexican CCT
program differentiates between the amounts transferred according ¢bittie education level; those ben-
eficiaries with a child in secondary education receive more transfersthioae beneficiaries with a child
attending primary school. | include this feature in the model by providimg= tr, for the former and
ctr =trs for the latter(trs > trp). Second, the CCT program in Mexico does not provide transfersgithin
first two years of primary education. In the model, | set to zero the caskfés during the first two years
of primary education.

Three parameters need to be determined in the CCT muglekrs andn. The percentage of potential
beneficiaries that receive cash transfersis chosen such that the number of beneficiaries of the program

not complete a primary education, the average years of &dnocaas 95 years. The former is close to the model
estimated average years of educatio®69ears.
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is around 5 million households (5% of Mexican households were covereédebCCT program in 2007,
|lALQLId;B.&ﬂI|< kZD_Qb). With a value af = 0.6 the CCT program covers around8o of households nation-
Wide

Meanwhile, withtrs = 0.043 andr, = 0.0172 the model matches the aggregate amount that the govern-
ment spent on this program, which is aroun8% of GDP M 9). Note that, consistent with
the program in Mexico, the amount transferred to those beneficiaries withdaattending primary school

is around 40% of the amount transferred for those beneficiaries witiichialsecondary school. Tablé 3
summarizes the general equilibrium prices, transfers and other outcoimethimodels.

The CCT competitive equilibrium is computed by iterating over prices, tax rateagerage years of
education. Contrary to the UCT model, in the CCT model we iterate over thet&amrarder to balance the
government budget. Our assumption is that the CCT anti-poverty policy is nsaipported by tax revenues.
Table[3 shows the CCT equilibrium.

4 Quantitative Results

4.1 Long-run effects

I measure the long-term effects of the CCT program by comparing the rmecof both solutions. We
consider that these effects are observable only when the policy is implameménuously for several
years. This suggests that there is a transition period before the fudtetfethe policy are observed as | will
explain later when | describe the competitive transition.

First, the main channel by which the conditional cash transfers policgtaffae economic outcomes
in the long-run is through human capital accumulation. The human capitalédduc the higher school
attendance increases workers’ productivity; as a result, the CCT ndetletrs more efficiency units of
labor, compared with the UCT model, that act as a positive labor supplkshoaggregate terms, this
abundance of human capital causesg@¥6Gincrease in labor (in efficiency units), #&o increase in physical
capital and a % increase in output.

In terms of average years of education, it increaseéyéars due to the CCT program. | find this amount
higher than the values reported by the Iiteratlhre. Todd and M{lcl_lpﬂ(zﬁﬁﬁe)xample, report that, in the
long-run, the conditional cash transfer program in Mexico may genaraiacrease of 84 years of the
children’s mean years of completed education at agelMLe_e_anhdZ_QQé) simulate the long-term
effects of a 06—year increase in schooling attainment of the Mexican CCT program. [Thhiesgmts the

main indicators that capture the long-term effects of the CCT program;flybdiscuss some indicators.
Poverty CCT has stronger effects on poverty. The poverty rate decregsek@9 due to the effects
of the CCT program. The driving force behind the reduction in povertyashigher human capital induced
by conditional transfers. Poor families are able to support their childrecheol by using the resources
provided by the program. The children who patrticipate in the program wilimecilate more schooling, and

21The empirical value of the participation raig)(is around 065. This value was used 06).
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they will be more productive workers in the future. In the CCT model, the prglductivity workers will
have more labor income and they will be able to support more consumptiorh) whiact will reduce the
poverty rate.

Inequality The consumption Gini decrease®%, from 0.485 to 0470, due to the CCT program. The
increase in low-income workers’ productivity reduces income inequalityil&ly, both the skilled wage
reduction and the unskilled wage increase also contribute to the reductimomerinequality. Note that the
tax rate and interest rate changes may not be responsible for the redodgtiequality, since they affect the
whole population equally. The modest reduction in the inequality induced I&yTagfogram in the long-run
was also mentioned lJ);LMQKe_e_a.ndlbbﬂ_dOOQ).

Hours of work The model predicts that people will work fewer hours due to the antipptmansfers.
The results are consistent with some empirical evidence about the chatigeahocation of time within
the household induced by CCT. | find a small change in the parents’ lodwsrk due to CCT (Tablgl3);
however, | also find that the CCT program may cause a significant tieduino children’s hours of work.

The empirical counterparts of these results are consistent with our fgiding

4.2 General equilibrium effects

I measure the general equilibrium effects as prices change due to thg®@Grem. Going from the UCT
equilibrium to the CCT equilibrium, the interest rate increas2%dl the wage of unskilled agents increases
0.2% and the wage of skilled agents decreasé%0 Since these changes seem to be small, they may support
the current view that states that the general equilibrium effects of thegt&@jfam are small. However, these
effects are in the long-run when the total effects of the program aeredxs We can see from the estimated
competitive transiticé that the long-run effects of the program will be fully observed in two gatiens,
with most of its effects happening during the lifetime of one generation, théQ igears after the introduction
of the CCT program.

As | mentioned before, the current literature has pointed out that theaezguilibrium effects of
the Mexican type CCT program may not be significant enough, and algagtidibrium analysis may be
good enough to measure most of its economic eff ' )(hﬂﬂlﬁe_e_andech_(ZQbQ)).
Unfortunately, it is not supported by the model predictions.

Our model allows us to extend the study of the general equilibrium effette@CT program along the
competitive transition. We may want to ask if there are differences amongahieterm effects, the middle-
term effects and the long-term effects of the CCT program. In this diredtiprovide additional insights

about the dynamics of the general equilibrium effects of the anti-povedgram along the competitive

transition between the pre-program period and the final period in whicéftbets of the program are fully

observed. From Figuig 1 we can see that the change in prices alongribiéidn are not monotonic, and the
dynamics of prices are also not negligible, since we observe a lot of atttiamg the following 60-70 years

after implementation of the program.

22AppendiXA describes the details of the computational pdace that | follow to find the competitive transition.
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Table 3:Long-term Effects of CCT

UcCcT CCT % Change

Human capital 0.748 0.798 6.7
Consumption 0.520 0.552 6.2
Hours parents 0.386 0.386 -0.02
Hours child 0.192 0.178 -7.3

Secondary enrollment rate  0.69 0.89 29.4

College enrollment rate 0.22 0.20 -7.4
Years of education 9.96 11.1 10.9
Education of adults 100.0% 100.0%

Primary 31.1% 10.8%  -65.1
Secondary 53.9% 71.1% 32.0
Tertiary 151% 18.0% 19.8
Poverty rate 24.1% 189% -21.6
Gini 0.485 0.470 -3.0
CEV 0.85
Output 0.65 0.70 6.5
Capital 2.05 2.18 6.0
Labor 0.37 0.40 6.8
Prices

Interest rate 0.0400 0.0405 1.2
Wage (Unskilled) 0.2170 0.2174 0.2
Wage (Skilled) 1.0292 1.0235 -0.6
Aggregate transfers

Lump-sum transfer 0.0354 0.0354
Anti-poverty transfer 0.0010 0.0035

Tax rate 7.00%  7.46%

Tax revenues 0.0364 0.0388

CCT: Conditional on both poverty and schooling attendance.
UCT: Conditional on poverty only.

From Figure B | divide the transition of prices into three stages: short-t@iciterm and long-term.
The first stage comprises the first% years. During this period, the wage of unskilled agents increases and
the wage of skilled agents decreases. This price change is driven byitthkelabor supply effects of the
program; given that the program promotes attending school and =dhité labor, the relative scarcity of
an unskilled labor force (child labor) in efficiency units pushes for areiase in the unskilled wage. This
scarcity effect lasts only through the 5 initial years following the introduabibtne program. Note that the
wage of skilled and unskilled agents moves in opposite directions due to thef@eimmrbstitution between
these labor inputs.

The second stage is characterized by a wage reduction of poorlytedugents (reduction of wages
between the 5th year and the 60th year) and a persistent increase iretageatiuman capital that lasts
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for around 55 years. During this stage, the new generation of wovkiérgradually replace the previous
generation; this may last for around 55 years, the length of time in which thentweneration of workers
will be fully replaced by the new generation of more educated workere. tfind stage is mainly that of
convergence to the new equilibrium; this period lasts for around 60 years.

The demographic feature of the model allows us to support the claim thdtelstsef the program will
be fully absorbed during the lifetime of two generations after the introducfidinecanti-poverty program.
Since most of the increase in the population’s schooling happens durifigstr&d years after the introduc-
tion of the program, we may be able to observe most of the effects of theapndg one generation. The
direct implication of this finding from the policy perspective is that the CCTgmm may not deliver its
main results in the short-run; even though the documented short-rutsefffeifiis program are extremely
optimistic, its long-run effects may be even stronger.

One interesting feature to mention is the evolution of the poverty rate along thgetitive transition.
Figure[3(i) shows that the poverty rate dynamic is not monotonic. It mayasera bit during the early
periods right after the introduction of the conditional cash transferram@ The driving force of this result
is the increase in the tax rate (overshooting) that happens mainly duringrliyegperiods of the program.
In our model the tax rate affects the whole population in the same proportiame son-poor households
may suffer a reduction in consumption due to the tax increase and eventwllynty be poor. There is
also a group of non-poor households that will become poor due to that@increase; these agents may be
characterized as being poor since their consumption levels are close wvtrgydine threshold.

4.3 The welfare effects

Our approach follows the procedure for welfare analysis in models witrégeneous agents implemented
by[EIg_d_éh [(ZD_dl) aAd_I:Le_athHe_(ZbOS). | measure the welfare effeitts CCT program by the consump-
tion equivalence variation (CEV), which is defined as the proportionahgh in consumption at each date
and in each event needed to make a household indifferent betweertitreestaequilibria of two economies:
the baseline stationary equilibrium in which there is no conditional cash &angblicy and the stationary
equilibrium after the introduction of the conditional cash transfers progrehe latter equilibrium is com-
puted along the competitive transition between the two models. Higure 3 shoaantipetitive transition of
some important variables of the model.

23This feature of the model may not be supported by empiricalemce since the poverty rate should decrease
monotonically. The reason is that in our model CCT is sumgabhy resources collected from a constant income tax
rate that affects the whole economy in the same proportion.
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Figure 1.Consumption Equivalent Variation by Wealth ( %)
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| estimate a CEV of 5%, which implies that on average households will be better off, in welfare
terms, after the implementation of the CCT program. The main feature of the CEM ihére is significant
heterogeneity in terms of the welfare effects of this program (Figlure 1).

In general terms, there are two groups of households in terms of CEfifk group is represented
by those agents who may strongly support the implementation of the anti-p@regyam; they report a
positive CEV and they are characterized as low-income households @alth). We can also mention that
they are the winners from this policy reform, since they will gain in welfamgedue to the introduction of
the program. The welfare gain of this group of agents is driven by thergeaquilibrium effects induced
by the anti-poverty program. Note that the forces that promote welfareagaistronger than the ones that
promote welfare loss. The driving forces that promote welfare gainsharéollowing: the conditional
transfer by itself may promote welfare gain by increasing the family’s digpgesacome; the wage increase
(unskilled wage increases right after the introduction of the programpiitiineer schooling level (externality)
and the higher interest rate. On the other hand, the higher tax rate tipatrsughe anti-poverty transfers
may adversely affect some of the low-income agents. Note that the prevaosis true even for those
low-income agents who are not direct beneficiaries of the program.

The second group of agents are those who will not support the implementétioe program; they re-
port a negative CEV and they are the wealthiest households. Thesehubds are not allowed to participate
directly in the anti-poverty program, since they do not qualify as bend#sianowever, they are the most
affected by the indirect general equilibrium effects induced by the C@@ram (wage reduction, tax rate
increase and interest rate increase). In net terms, the welfare gagedhty the interest rate increase is not
strong enough to compensate for the welfare loss induced by the chiangages and taxes. This feature
of the welfare effects of the CCT program holds after controlling for tpeaf the household’s child. From
Figure[2 we see that the shape of the CEV is similar when the child is at the priseaondary or tertiary
level of education.

Can the government implement the CCT program with the support of the piom® his is a political
economy issue, since the introduction of the reform should have the igugfgbe population in order to
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be successfully implemented. To deal with this question | estimate the percefitagesons who report
a positive CEV. It is a measure of the number of agents who may vote in fdvtbe implementation of
the CCT program if they are asked to vote on it. The model predicts thah@®dlso of the population
faces a positive CEV; this means that under a democratic election, in whibhiredividual has a vote, a
policy reform that attempts to introduce a CCT program will be supported hgrityarule. An interesting

implication of this result is that the CCT program will have strong support gniba population in the
long-run, since our calculation is based on the competitive transition.

The computed welfare effect of the anti-poverty program is consistéhtseme results provided by
the related IiteratureL_QQad;Land_Leg;HfIirLis_(iOOMLand_Cﬂad;Lanﬁlh&é tZQ_Qlﬁl) show that after the
implementation of the CCT program in Mexico, welfare increased by arotnd=en though their welfare
measur@ is not strictly the same as the one used in this study, our reported welfaseagaiqualitatively

similar; however, our welfare change seems to be significantly smaller.

4.4 The intergenerational persistence of poverty: the poverty trap

In this section we deal with the question of whether children inherit povedmy ftheir parents. More
specifically, | study the degree to which the intergenerational persistémpmverty is affected by the anti-
poverty CCT program.

Our claim is that the conditional cash transfers program reduces thgdantational transmission of
poverty by permanently breaking down the correlation between parenttald education in low-income
households. | provide two indicators that support this claim. First, | contpeteorrelation of parent and
child labor income (in logs). This correlation decreases 8%m 0.485 to 0.470, due to the anti-poverty
CCT policy (Tabld®h).

Table 4:Intergenerational Transmission of Poverty: Correlation of Parent and Child Labor
Income

UCT CCT % Change

Corr[log(Incop),log(Incoc)] 0.485 0.470 -3.0%

Second, | compute the dynamic of poverty along the competitive transition $omalated panel of
household@ This simulation allows identifying the dynamic of poverty between consecuénergtions.
Results are provided in Tablé 5. We see that the poverty rate decretgeduting the lifetime of the

24Following Deaton (1997), Coady and Lee-Harris (2004) usekane index (V) as being the product of the mean
level of consumptionj1, and the Atkinson measure of inequalityV = fi(1—1).

25 simulate a panel of households of measure one. This pamepigsented by the households of the baseline
solution. | simulate the behavior of each of those agentsgalbe competitive transition (200 years). In each period,
we identify the poverty situation and the education levedath household member by using the previously estimated
policy rules. Recall that the policy rules of the househaligg the transition are known, since they were previously
estimated when | computed the competitive transition.
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first generation (from 23% to 20%), and during the lifetime of the second generation, it will decraase
additional 6%. In terms of the transition of poverty status, the anti-povedgram promotes a significant

reduction in the persistence of the poverty rate. Around 76% of deao&nof those agents who were
poor in the baseline equilibrium will leave poverty after four generatiomspearkable 94% of this poverty

reduction occurs after one generation. Poorly educated parents téade¢ceducated children under the
CCT model, as Tablg 9 shows; see how the distribution of adult educatioedetonsecutive generations
changes when parents have access to the resources provided Wy Thedgram. Parents with a primary
education will have children whose education level will be concentratdteatecondary and tertiary levels;
better educated children will eventually escape from the poverty traphwias previously induced by the

low education level of their parents.

One interesting finding from the simulation is that the effects of the CCT pnogvdl be observed
mainly during the first 60 years after the implementation of this policy, that ishglahe lifetime of one
generation. This result is consistent with this program feature. Recalihisgprogram promotes the edu-
cation of children, and we expect to observe its outcomes when theseschildcome adults. This is when
those educated children will become parents and when they will completéficeeine old generation of
workers. In Figurél3 | provide some evidence that shows how this sulmstitof workers between genera-
tions may work over time. During the first 60 years after the introduction opthiey, the average years of
education increases monotonically, Figure 3(d); during this period theiadudet is replacing those unedu-
cated workers with the new generation of educated workers, who willgitly enter the labor market. After
this policy has been implemented during the lifetime of one generation, this substitiibnost complete
and the average years of education is almost stable around its new staéqodibrium.

Table 5:Distribution of Population According to Poverty Situation (in % of Population)

Baseline 2nd Generation 3th Generation 4th Generation
All Poor No-Poor Poor No-Poor Poor No-Poor
Poor 23.3 6.5 16.8 5.8 17.5 55 17.8
No-Poor 76.7 13,5 63.2 13.0 63.7 12.6 64.1
All 100.0 20.0 80.0 18.8 81.2 18.1 81.9

The baseline distribution represents the poverty statpsraid zero.

The 2nd generation represents the poverty status of thé piinelividuals at period 60.
Similarly, the 3th and 4th generations correspond to peridD and 180, respectively.

/* Results correspond to a simulated panel of individuatmglthe competitive transition.

5 Summary

Conditional cash transfer programs are currently among the most pemtilgnoverty policies in developing
economies. In this paper, | use an extended version of the neoclagsieah model with heterogeneous
agents to evaluate the economic effects of the Mexican-type CCT programgdneral equilibrium frame-
work. Our formulation captures the effectiveness of the program in siiimensions that were not previously
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documented. | evaluate the long-run effects of CCT in terms of povertymednequality, human capital
and output. | also study the welfare implications of this program as well agétst€bn the intergenerational
transmission of poverty.

Our results reinforce the well-known positive outcomes of the Mexicaa-tgnditional cash transfer
program. The general equilibrium effects of this program are signtfieaough such that, in the long-run,
the program delivers a remarkable increase in oui@&o), human capita({6.7%), and years of education
(10.9%), and a reduction in povert21.6%) and income inequality3.0%). However, | also find that most of
these effects may not be observable during the lifetime of the currentajeme which implies that the long-
term effects of this program are stronger than its short-term effectis. résult is due to the demographic
feature of the CCT program. The current generation of children, wih@&t more education as a result of
the program, will fully replace the current generation of workers ortigradll of them die.

Regarding the welfare implications of this program, | find that the aggregelfare effect is small
(0.85%); however, the majority of households will gain in welfare terms afteiirtfpdementation of the
CCT program. Finally, poor parents are able to educate their childrenibyg tie resources provided by
the CCT program. As a result, the intergenerational correlation of poderyeases and the program will
deliver a noticeable reduction in the poverty trap.

Summing up, the economy-wide effects of a CCT program are significanigbnto encourage a long-
term implementation of the program in developing economies in which the poegetysrhigh.
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A Computing the Steady-State Solution and the Competitive
Transition

Steps to compute the stationary competitive solution

» Choose an initial guess of the value function in period 30. Initialize paramet¢he model: consider
an initial set of prices (wage and interest rate), initial average yeardwafation and an initial value
of the lump-sum transfer.

» Solve the household’s problem for the remaining periods by backvemutsion. At period 29, for
example, the value function of period 30 is given by the initial guess. In thgslause the first-order
conditions of the household’s problem to solve for hours of work. Ivadee function iteration with
local search in order to solve for the household’s optimal decision ruitess optimal policy rules are
saving, consumption, parent hours of work, child hours of work dmid’s schooling decision.

» For the given set of prices, parameters and policy rules, solve fost#tt®nary distribution. The
stationary distribution is computed by the transition matrix method.

» Compute aggregate indicators (capital, labor), compute the marginalgrotuconditions (marginal
productivity of labor and capital) and the average years of educatiomp@re them with the initial
prices and average years of education considered to solve the maiil (aiues).

« lterate for a different set of prices, lump-sum transfers and geeyaars of education until con-
vergence, that is, when the competitive prices are equal to the congisganarginal productivity
conditions. | also iterate over the lump-sum transfer such that the govetiungget balances.

Steps to compute the competitive transition

» Compute both the baseline steady-state equilibrium (UCT model) and thetBadlysstate equilib-
rium (CCT model).

* Fix the length of the transition, say, T =200.

» Guess an initial path or sequence of the following: prices, tax rate asr@ years of education;
denote them byo!d — [rold yold g50ld Sold],

» Given the final steady-state solution and the sequence of pricestéaanchyears of education, solve
for the whole sequence of value functions and policy rules along theittoampath by backward
recursion.

» Att = 0 the stationary distribution corresponds to the baseline solution. Computzté)phe distri-
bution att = 1 by using the previously estimated policy rules and the baseline distributidowira
a similar updating procedure, estimate the distribution for each of the 20@Iperio
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 Given the distribution and policy rules for each period | calculate aggeegariables and the model-
generated path of prices, tax rate and the average years of edu@ioote them by "W = [r"eV,
WEW taxmew Sew

» Verify convergence criterion: stop %4 — d"eW < ¢,

- Ifthe convergence criterion does not hold, 9 = 0.5(d"eV4 ¢°ld) and repeat the procedure from
step 4 until the convergence criterion is reached.

B Estimation of Human Capital Production Equation

The human capital production function that we estimate is the standard @mmation that relates the log
of labor income per hour with schooling and experiebhog(H:) = @1+ @2AL + @11S + @L2SAL + @X +
®X? + . | consider that this equation is different for high-ability and low-ability rigeAb; is a dummy
variable that takes the value of one for high-ability agents and zero ageer®&chooling denotes the years
of education and experience denotes the individual's potential exper{@ge— 6 — schooling. | estimate
the parameters of the Mincer equation by using the MxFLS householdysUmis survey is a longitudinal
survey with a panel structure available for 2002 and 2005. | use thisysgimce the panel structure allows
estimating both the parameters of the Mincer equation and the parameters ofdregeessive process of
the productivity shock. | proceed in two steps. First, | estimate the Minogatemn parameters by using
standard OLS. Second, | use the estimated residuals of this first-step estimaticler to estimate the
parameters of the autoregressive process. The first-step estimatiesésiad in Tablg 6.

The available information does not allow us to directly estimate the parameters afitbregressive
AR(1) process. However, since we have information for two periods (2@5)2ve may be able to estimate
an auxiliary processAR(3), that will later be used to recover the parameters ofAREL) process. Our
autoregressive process is the followlmag(v; ) = ¢Log(v;—1) + &, and the available data allow us to estimate
the following processog(u;) = gLog(u;—3) + &. From the latter equation | may recover our underlying
parameters by using the following relationship between the two procegses$’/® and 02 = #‘iw
Note thatu; and u;_3 are the residuals that were estimated from the first-step estimation of the Mincer
equation. Tablg]7 shows the results of the second-step estimation (OLS).

265eg Heckman et al. (2003) for an interesting review of tleeditire on the Mincer equation
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Table 6:Estimated Parameters of the Mincer Equation

_ Log of labor income per hour 3
Log(Ht) = @1+ @2Al + QS + PSAR + @X + @X2 + bt

Constant M1 2.0921
(0.0716)*
Ability @2 0.06179
(0.06307)
Schooling o1 0.06970
(0.00645)*
Schooling: Ability @12 0.01457
(0.00727)*
Experience ® 0.01602
(0.00406)*
Experiencé ® -0.00018
(0.00008)*
Sample Size 4492
R? 0.13

*/ Standard deviation in parenthesis.
OLS estimation from MxFLS 2002,2005.

Table 7:Estimated Parameters of the Productivity Shock

AR(3) Process
Log(ur) = fLog(Ur—3) + &

i 0.206
(0.031)**

o2 0.91

R 0.06

*/ Standard deviation in parenthesis.

Table 8:Parameters of the Hourly Labor Income Mincer Equation

Parameters M1 M2 @11 ®12 () 0

Model-generated values -1.3630 0.0994 0.0693 0.0128 0.016.00016
Targeted values -1.4917 0.0834 0.0697 0.0146 0.0162 -08000
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C Welfare Effects of CCT: Consumption equivalence variation

by wealth and age

Figure 2:CEV in % Change by Child Age
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D The Competitive Transition Path

Figure 3:Competitive Transition
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Table 9:Distribution of Parents’ Education According to Generations (in % of Population)

Baseline 2nd Generation 3th Generation 4th Generation
Education  All P S T P S T P S T
P 31.1 52 251 0.8 43 248 2.0 40 242 28
S 51.6 6.3 399 54 59 379 7.7 5.7 37.0 8.9
T 17.3 0.1 55 117 04 7.0 99 0.6 7.8 8.9
All 100.0 11.6 70.3 18.1 10.7 69.7 19.6 104 69.0 20.6

P: Primary education. S: Secondary education. T: tertiducation

The baseline distribution represents the distributionasepts’ education at period zero.

The 2nd generation represents the education distribufitreganel of individuals at period 60.
Similarly, the 3th and 4th generations correspond to peri@D and 180, respectively.

[* Results correspond to a simulated panel of individuatsglthe competitive transition.
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