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Abstract

There exists a large literature which shows that public atioe is favorable for growth be-
cause it increases the level of human capital and at the samadttends to produce a more even
income distribution. More egalitarian societies are alssoaiated with less social conflicts and
individuals have a lower tendency to report themselves haen inequality is high. Therefore
it is important to study the reasons why the elite opposesi¢irelopment of a strong public edu-
cation system. It might be that education is related to $stédus and a strong public education
system might threaten the elite’s political power. We shbat bne aspect of social status is the
specialization of skilled workers in high-paid jobs and #feindance of unskilled workers in the
production of cheap “home goods” in the market, such asipgisind cleaning a house, babysit-
ting and/or cooking. We emphasize the role of general dajuilin price adjustments to show that
depending on the level of inequality, the elite might prefiereconomy with a positive and “high”
cost of education than an economy where skills are freelyiged. We show that this result goes
through even if the skilled wage is not directly affected oy tatio of skilled to unskilled workers.
We also provide empirical evidence consistent with ourtheo
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“...in the traditional caste system groups in the populatwere condemned for life, and their
descendants in perpetuity after them, to such task as theiclg of latrines and the removal of dead
carcasses... Apart from slavery, it is hard to think of a egstvith greater inequality of opportunity,
and the results are also most unequal”

— Mancur Olson (1982: 156)

1 Introduction

When markets function perfectly inequality reflects difieces in innate ability to acquire skills,
to invest in capital, and/or to manage a labor force. Thietgpinequality is efficient. In this
case, wealth, social status, caste, and/or family cororectivould not affect individual outcomes.
However, as argued by Banerjee (2006), markets dowatk anywhere close to perfectEmpirical
evidence, for instance, shows that credit access and bioiganterest rates depend on wealth and
social status (see Banerjee (2006) for some examples).nrahwapital investment, parents cannot
borrow against their children’s future income. Consediyepbor individuals under-invest in both
physical and human capital and inefficient inequality mtssbver time-

Galor and Zeira (1993) formalized well this idea. Their thyeemphasizes the role of credit
market imperfections and non-convexity in human capitaéstment in the persistence of income
inequality. Recent empirical evidence (see Easterly (PO8&s shown thatinequality does cause
underdevelopment’In the model presented in Galor and Zeira (1993), for insartds straight-
forward to design a policy to reduce inequality that is Rafietproving and would also increase
development. Contrary to the traditionafficiency-equityrade-off, such policies might increase ef-
ficiency and improve income distribution. Therefore, a ctengentary and important question is:
Why countries do not adopt policies to improve the functgnof their credit market and/or their
educational system?

If the skilled wage depends negatively on the ratio of s#ilie unskilled workers,then any in-
crease in this ratio would lower the skilled wage. This dingage effect explains the opposition of
skilled workers to compulsory schooling in, for instanceegpke and Zilibotti (2005). We present a
related but alternative channel to explain why skilled ag@emght prefer a non-egalitarian education
system. In our model, there is one good that can be producie imarket with a linear technology
that uses skilled labor as the only input. By assuming a fitenology we rule out this direct wage
effect that is present in previous studies. Agents alsoevahother good, which can be produced at
home or in the market with skilled or unskilled labor. Agehts/e similar productivity in the pro-
duction of the “home” good. When inequality is high, rich f#ies are able to buy home goods in

1There is no equality of opportunities when wealth and satatls affect outcomes.

2Government could issue bonds to finance education. Thesgkilescendants of unskilled parents would pay the
debt. This policy is Pareto improving as long as the tax pgidiilled agents of unskilled descendants is not higher than
the difference between the skilled and unskilled wageserA#tively, multilateral agencies might provide finaneisl
to developing countries to improve their public educatigstems to institute free, compulsory education system or to
improve the functioning of the credit market.

3The production function is Cobb-Douglas in skilled and et labor. For such case, see Doepke (2004) and
Doepke and Zilibotti (2005).



the market (i.e., they can hire domestic servants, nanhmsse painters, and others) that in more
egalitarian societies they would have to produce themselVkerefore, rich agents might lose from
improved access to high quality education, because evé ifrtarket price of their skills in unaf-
fected, the lessened availability of cheap home goods wioglgase their price and the welfare of
the initially educated might decline. As a result, skillegeats have a vested interest to erect barriers
to school access.

The hypothesis that the ratio of skilled to unskilled woskdoes not affect directly the skilled
wage is supported by the Heckscher-Ohlin-Vanek (HOV) ma&onal trade theory. A large fraction
of skilled agents works in the tradable sector, which is ecibjo factor-price equalization, as the
HOV theory predicts. Therefore, changes on the ratio of skilled to unskilled veoskwould not
affect skilled wage$8.On the other hand, the home goods sector is a non-tradablevbieh makes
the relative price of home goods to be determined endogénoushe economy. Therefore, the
independence of the skilled wage from the skilled to uns#ilivorkers ratio could be interpreted as a
reduced-form representation of the assumption that thé&ehgoods sector is a tradable dh&his
is consistent with the findings of Cortes (2008) who showsltva-skilled immigration in the United
States has reduced the price of immigrant intensive sexv&ech as housekeeping and gardening,
but with little effect on the price of traded goods.

The details of our theoretical model are the following. AsRios-Rull (1993), there are two
differentiated consumption goodgoodY’, which is produced in the market with a homogenous of
degree one technology that uses skilled labor as only theimplit (ex., cars, computers and others);
andgood Z, which can be produced at home or in the market with botheskiéind unskilled labor
(ex., babysitting, cleaning a house, painting a house, #mets). As mentioned before, Skilled and
unskilled workers have similar productivity in the techogy of the “home” good. Parents care about
the consumption of both goods and about the average dissbutitity of their children. Acquisition
of skills is costly and parents cannot borrow against thieilideen’s future income. When inequality
is high, skilled parents educate their children, speadhizhe production of good and do not work
at home. They buy “cheap” goadin the market. On the other hand, unskilled parents do natagdu
their children and do not buy goadin the market. They instead produce it at home. They will work
in the market and at home. Inequality will therefore pergigr time, as in Galor and Zeira (1993).

In addition, we show that depending on the initial ineqyaskilled parents might prefer an econ-
omy with a positive and “high” cost of education than an ecogpavhere skills are freely provided.
If education is freely provided, then unskilled parentsl wducate their children and general equi-
librium price adjustment implies that future prices of ti®fme good” (good?) will increase, while

“Empirical results from OECD countries have supported fqutice convergence (e.g., Mokhtari and Rassekh (1989)).
Although, Freeman and Oostendorp (2000) have shown tha¢sviegthe same occupation vary considerably across
countries, Trefler (1993) and Zhu and Trefler (2005) show dimae productivity differences are considered, the HOV
theory explains much of the cross-country variation indagirices and the recent trend in inequality in developing) an
industrialized countries.

SIndeed, Mayda (2006), using individual level data, shovas thore educated agents are more open to immigration.

5\We thank a referee to have suggested to link the trade liter& the assumption that the skilled wage is independent
of the ratio of skilled to unskilled workers.

"We show that depending on the level of inequality, there israshold value of education costs in which unskilled
parents are just indifferent between sending or not theldien to school.
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the skilled wage will remain unchanged. Since parents vidaduture utility of their children, the
welfare of skilled parents might be reduced. Depending erptilitical power of skilled agents, they
therefore might block any policy that decreases the costibfaequisition.

The paper proceeds as follows. Section 2 relates our woltetexisting literature and describes
some empirical narratives consistent with our resultdsti provides some empirical results based on
cross-country aggregate data. Section 3 presents the nfeeletion 4 analyzes the equilibrium and
derives the main results. Section 5 presents some posgiklestons of our model economy. Section
6 provides some concluding remarks.

2 Related literature and some empirical evidence

This paper is related to two strands of literature. The fitstdture focuses on the intergenerational
transmission of inequality and its persistence. It emessihe role of credit market imperfections
and some form of non-convexity in human and physical capiastment to show how inequality
persists over time (e.g., Aghion and Bolton (1997), Bareeged Newman (1993), Galor and Zeira
(1993), and Ray and Strefert (1998))Our analysis complements this literature by investigating
when it is optimal for some groups in society to block polscand institutions that might increase
development and decrease inequality. In this respect, Agem(2005), Acemoglu and Robinson
(2000), Bourguignon and Verdier (2000), Doepke and Zilib@005), Grossman and Kim (1999),
and Parente and Prescott (1999, 2000) are closest to our Widrky all emphasize the conflicts
of interest among social classes in the persistence of higfuiality or inefficient technolody.We
differ from this set of papers because we explicitly consille role of cheap home goods (i.e., general
equilibrium price adjustments) in the persistence of inednequality® and we believe we are the
first to emphasize and formalize the role of such goods in éhsigtence of income inequality.

There is also a large literature in economic history with giog@l narratives consistent with the
view that the “elite’ has a vested interest on high costs it akquisition. Below, we describe
some of them. Sokoloff and Engerman (2000), for instanagydiow the “elite” of some countries
protected theiistatus quoby investing poorly in primary schooling or/and by erectingrriers in
the right to vote and other privileges. According to thene tegree of political power of elites
was indeed associated to the inequality in wealth and hurapitat in the society. Using cross-
countries data, Easterly (2005) shows that not only inetyusduse underdevelopment, but it is also

8Interestingly, Moav (2005) shows that inequality might leegistent even when the schooling choice is convex. He
differs from the above literature because in his model iioldials’ productivity as teachers increases with their owmhan
capital. Another related view emphasizes the tendencyefithrket mechanism and imperfections in the credit market
to create inequality. Mookherjee and Ray (2002, 2003) shsme @lso Ljungqvist (1993)) that if several occupations
requiring different levels of skills are necessary, wagestadjust to force separation in choices even if all indiaid are
ex-anteidentical. Current individuals will have the same paydffist since credit market is imperfect, future generations
will have different payoffs and inequality will persist.

9Differently, Galor and Moav (2006) show that due to complatagties between physical and human capital in
production, capitalists might have incentives to suppaltlic education which benefits directly the working class.

1%Home production has been explicitly treated in general ldmjitim models in the study of business cycles (e.g.,
Benhabib, Rogerson and Wright (1991), Greenwood and Hetz¢$991), and Rios-Rull (1993)), and economic devel-
opment (e.g., Parente, Rogerson, and Wright (2000) andh@wesd and Seshadri (2005)).



a significant and independent barrier to high schooling. eRtetg, de la Croix and Doepke (2008)
argue and show how inequality maps into a segregated edacatstem with poor public schools,
which induce rich parents to send their children to privateosls. Another empirical evidence is the
paternalism, a system of social control in the U.S. Southehzerged in the late 19th century and
characterized the American South in the first half of the 2@thtury. Alston and Ferri (1993) argue
that the paternalishh comprised a variety of laws and practices, such as low lefzekpenditure
on education and the exclusion of blacks and poor whites fiterelectoral process. Landowners
also prevented the appearance of public welfare prograatstiuld substitute this system of social
control until the mechanization of the cotton harvest in1B80’s.

In his study of inequality and development, Mancur OlsorB9162-163) exemplifies well in a
case study of South Africa how the fear of general equililarjrice adjustments might lead skilled
agents to erect barriers to the acquisition of skills:The mine owners and management needed
labor and naturally preferred to secure it at low wages rattigan high wages. Since Africans had
few other opportunities outside the traditional sector dfidan society, they were often available
at low wages... European workers were employed in the miréslyras foreman and skilled and
semi-skilled laborers. It was far clear that the far-cheapdrican laborers could at very little cost
soon be taught the semi-skilled jobs and the employers alatuwroveted the savings in labor cost
that this would bring.” However, the Mines and Work Acts of 1911 and 1926 (“Color Batsh)
constrained employers in their use of African labor in sehiiled and skilled jobs*The denial of
various skilled and semi-skilled jobs to Africans not ordised the wages of the European workers,
but it also crowded more labor into areas that remained opeifricans, making the wages there
lower than they would otherwise be”

Lindert (2004) provides similar historical evidence. Hewk, for instance, that the Tory opposi-
tion view, which was against mass education, was prevaldahgland and other European countries
in the beginning of the 19th Century. The fear by that time tad$ education would cause labor-
ers to leave agriculture and othdaborious employment to which their rank in society had idest
thent.'2 According to Lindert (2004), there is also a positive catiein between voting rights, the
spread of political voice and schooling. Historical difaces in the spread of suffrage explain which
countries’ children got educated in the nineteenth and ti@dncenturies.

Another empirical evidence related to our theory is Indé&igst education policy, which is more
biased in favor of the highest educated. Lindert (2003) shiwat although most provinces passed
compulsory education laws in the 1930s and 1940s, due tdodenae of funding and enforcement,
such policies were not effective in India. He shows that desfaving a democracy, political voice in
practice is not spread in India and the traditional casteegayseems to be the reason of such political
exclusion, since local rule remains concentrated into like e

Although the empirical narratives above are consisterit witr theory (based on the availability of
cheap home goods and services), they are also consistardtivdr theories of inequality persistence

UThey define it as an implicit contract in which workers tradependable” labor services in exchange for housing,
credit and protection.
125ee Lindert (2004: 100).



Figure 1: Inequality (Gini index) versus share of domestic workemragtal employment. Source: Gini index
- United Nations (2007). Share of domestic workers ovet @tgployment. LABORSTA, International Labor
Organization. Countries were selected by data availgbilthe straight line represents the regression of the
Gini index on the share of domestic workers over total empleyt; t-statistic is in parentheses. Panel (a): 39
industrialized and developing countries; Panel (b): 23:tming countries plus Greece, Spain and Portugal.
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based, for instance, on general equilibrium effects on kilevgage premium. We therefore provide
a more direct test of our theory based on cross-country ggtgedata. Simple correlation shows
that indeed the fraction of domestic workers over total eyplent is positively related to inequality
(see Figure 1). Table 1, Panel A, reinforces such resulgusgression analysis. It shows that the
share of domestic workers over total employment is posytiverrelated with inequality even when
we control for the level of development, and whether or netd¢buntry is a member of the OECD
countriest® In Figure 1 we can observe that Latin American countries atéeps with respect to
the level of inequality and the share of domestic workers tat&al employment. Therefore, in order
to check whether or not these countries drive our empirestlits, we introduce in all regressions a
dummy variable for Latin American countriés Notice that the coefficient of the variable “share of
domestic workers” is statistically significant at 99 pertcehconfidence level for all specifications.
Moreover, in our most parsimonious specification, in colyin this variable alone explains about
45 percent of total variability in income inequality.

Table 1, Panel B, also shows that the share of domestic woodver total employment is corre-
lated with the overall quality of education, measured bystuelents’ average score in the math PISA
test’® Countries with a large share of domestic workers have a lawesin the 2006 PISA math

BThirty countries are member of the Organization for Ecor@n-operation and Development. They include most
developed countries and some emerging market economies.

14For instance, in Brazil, which is one of the most unequal ¢ouin the world, among the female-dominated occupa-
tions, maid is the one with the highest number of workers#&rad Arends-Kuenning (2008)).

15The Programme for International Student Assessment (AES#) internationally standardized assessment developed
by the OECD to 15 years old students. Students in about 62igesyrincluding all OECD countries and some developing
countries took the test in 2006.



Table 1: How the share of domestic workers over total employmenttdfmequality and education
performance. Source: See Figure 1 for the Gini index andthessof domestic workers over total
employment; GDP per capita: Heston, Summers and Aten (2006)

Panel A: Log Gini Index Panel B: Log 2006 PISA Score (Math)
1) (2) (3) (4) (5) (6) (1)
Share of domesti¢ 4.58*** 4 59*** 4.40%** -1.90**  -1.81*** -1.76** -1.27*
workers (3.51) (4.54) (3.38) | (-2.09) (-2.85) (-2.61) (-1.75)
GDP per —5.86e706% 5 15706 3.54e7 0% 391706% 2 73,706
capita (-1.95) (-1.36) (2.34) (1.99) (1.40)
OECD No No Yes No No Yes Yes
Latin American Yes Yes Yes Yes Yes Yes Yes
dummy
Gini -0.003
(-1.34)
N. of Observ. 39 39 39 34 34 34 34
Adjusted ?? 0.45 0.52 0.52 0.47 0.58 0.59 0.62

All specifications include a constant, not reported. TiStias are presented in parentheses, using heteroskistamts
standard errors>***** indicate statistical significant at the 90, 95 and 99 percenfidence level, respectively.

test!® It is important to observe that the sign and statisticalificance of this result is robust to the
inclusion of income per capita, OECD dummies, and the Gidexnof income. Notice that the Gini
index should be correlated with the observed skill wage premsince income inequality is related
to how skills are distributed in a given country. Therefanglirectly the Gini index controls for the
skill wage premium. Estimations of Table 1 are thereforesgsiant with our analytical results and
provide direct evidence for our theory. It is worth to empbashat the causality might also run in the
opposite direction. For instance, strong barriers to skifjuisition might lead to a large fraction of
domestic workers over total employment. In our theoreticatiel we are able to investigate both ef-
fects and therefore the direction of the causality is notgmartant issue to test empirically our theory.
In addition, there might also be problems of omitted vaeablA comprehensive empirical analysis
of how cheap home goods affect inequality and the qualitydofcation goes, however, beyond the
objective of this paper, which is mainly to provide a pohtieconomy argument of how cheap home
goods affect the decision of the society to invest or not itr@ng public education system.

Finally, some recent studies have provided results thatlaceconsistent with some of our mod-
eling hypotheses. In an interesting article, Cortes andales (2008), using cross-city variation in
low-skilled immigrant (c.f., low-skilled immigrants repsent a large fraction of the labor employed
in domestic services) concentration in the United Stateswghat very skilled women (those with a
professional degree and or Ph.D.) have increased sigrtifid¢aeir supply of market worked hours as
a result of low skilled immigration, and decreased theigtspent in household chores. Interestingly,

as in our model, there is no evidence of similar effects for @fer education group of the female
population.

16Results are similar if we use the reading or the science ek@stead of the math exam. The dependent variables are
in log to make the interpretation of coefficients easier. $tagistical significance of the independent variable “shr
domestic workers” is robust when we consider the dependegizthles in level instead of log.



3 The model

Overlapping generations of agents with differentiated #els populate the model economy. For
simplicity, there are only two skill levels: unskilled arkiled, » € {S,U}. Each household consists
of one parent and her children. Fertility differential iogenous and we assume that skilled parents
have a small number of childrém = P) while unskilled parents have a large number of children
(n = G), with (P < G). This assumption is based on empirical evidence and thetfattinskilled
people have more incentives to have greater number of enildecause of their lower opportunity
time cost (de La Croix and Doepke (2003)).Adults make all decisions and they decide on the
education of their children, consumption, and labor supply

There are two consumption goods in this economgnd”Z. GoodY is produced in the market
with skilled labor only. Good’, on the other hand, can be produced at home or in the markebuaiih
skilled and unskilled labor. Skilled and unskilled agerdasérsimilar productivity in the production
technology of good’Z. Children might either work at home = 0) or go to schoole = 1). Working
children providel € (0, 1) units of unskilled labor at home. When they become adultkingr
children become unskilled workers, while those that westctwool become skilled workers. There is
an education cost per child and children that attend school do not supply abgra

Production technologies

The production side follows closely Rios-Rull (1993). Tdare two market technologies in this
economy. We assume that there is a continuum of firms in eatbrdbat are competitive in output
and factor markets. Since technologies exhibit constantine to scale profits are zero and firm
ownership in unimportant.

Skilled labor sector

Technology in the sectar uses only skilled labor. The production process in thiswastrepre-
sented by:
Y = ALs, A>0, 1)

whereLg corresponds to the amount of skilled labor units employetderproduction of good’, and
A is a positive productive factor.

Unskilled labor sector

GoodZ can be produced in the market or at home, where all agentsthexsame productivity.
The market technology for goad is represented by

ZM =6BLM, §€(0,1), A>B>0, (2)

"In an earlier version of this paper fertility decision waslegenous. However, as pointed out by a referee, all results
go through with a constant fertility differential. Sincedamenous family size does not add any new insights to the
analysis, we therefore abstract from fertility decisio®@me of our results go through even if fertility is the same fo
skilled and unskilled parents (i.€2, = G). As we will show briefly, however, the higher the fertilityffdrential (%), the
higher are the incentives of skilled parents to block pedhat improve access to education.



whereL corresponds to hours employed by the representative firheiptoduction of good’, and
B is a positive constant.

Agents are more productive at home in the production of gédldan in the market, such that
77 =BL”, A>DB>0. (3)

The units ofZ produced at home, however, cannot be transferred, or useg/tmarket consumption
goods.

Let goodY be the numeraire; be the market price of good, andw; andwg be the unskilled
and skilled wage. All prices are in terms of the consumptioadyy”. Profit maximization implies
thatwg = A, and%U > §B, with equality if Z* > 0. Given the linearity of the production functions,
we just need one equilibrium market condition to defineand then;. Notice that given that skilled
agents can also work in the unskilled sector, it implies thatskilled wage cannot be lower than the
unskilled one.

Households:

Let V,,,(£2) denotes the utility of an adult with children and skill. and let(2 be the aggregate
state of the economy, which is explained below. Parentsalawat the consumption of goodsand
Z, and about the average discounted utility of their childwemich is discounted by € (0,1). Letc
andz be the household consumption of goodand Z, respectively. Let: be the time spent at home
in the production of good’. The problem of an adult with children and skillh is represented by

Van(Q) = max {Inc+alnz+y[eVps() + (1 — e)Vau ()]} 4)
Subject to
c+q(Q)2M + gen < wy(Q)(1 — a), (5)
z =2+ Ba+ Bn(1 — e)l, (6)
e€{0,1},¢>0,2" >0,a € [0,1],nh € {PS,GU}. (7)

The budget constraint (equation (5)) states that the sumpsreditures on consumption of good
Y and goodZ, and on education costs cannot exceed labor income. Equélictates that good
can be bought in the market or can be produced at home. Thietasbn the right hand side of (6)
implies that children who do not go to school help their ptgémthe production of good at home.
Equation (7) shows the constraints on choice variables.

Notice that education is a non-convex choiees {0, 1}, and households do not have the option
of educating a fraction of their childrefi.This clearly simplifies the analysis. If we allow households
to educate a fraction of their children, then their decisionght depend on current and future states,

18|n addition, households value each child in the same way. Wiraiseholds educate a fraction of their children,
then their descendants might end up with different utgitiEor similar approaches, see Doepke and Zilibotti (2068) a
Doepke (2004).



which would make it difficult to derive analytically the maiasults of this paper. With the non-
convex assumption, decisions depend only on current ssaikgbles (see Appendices A and B). We
will, however, consider the case in which a fraction of utieklihouseholds educates their children,
while another fraction does not send their children to sthoo

Assume that initially there is a numbéig;;o of unskilled parents with a large family size and a
numberX pgq Of skilled parents with a small family size.
Assumption 1: o > IG.

Assumption 1 defines an upper bound on the quantity of gbpdoduced by children.

Proposition 1 Consider the problem of an unskilled parent with a large fssize nh = GU. Under
assumption 1:

i. 22, =0andagy > 0.
Proof. See appendix A=

Proposition 1 suggests that unskilled parents with a laaggly size do not buy good in the
market. They instead produce it at home. Therefore, ueskplarents work in the market either to
buy consumption goo#t” or/and to pay for their children’s education. Assumptioruantees that
unskilled parents with working children will also work atrhe. If the productivity of their children
were too high{G > «) then only children will produce good at home.

In order to investigate the problem of skilled parentsslassume that education costs are small

relatively to the skilled market wage. Otherwise, therd gl no skilled agents in the economy.

Assumption 2: A > ¢P.

Proposition 2 Consider the problem of a skilled parent with a small famibes:2 = PS. It can be
shown that under assumption 2.

i. If ¢(Q) < 4, thenaps = 0, 2}y > 0. Otherwiseaps > 0, 2y = 0.
i If equ = 1, then6ps = 1.
Proof. See appendix Ba

Item () implies that if the market price of goad is small relatively to the skilled wage, i.e., if
Q) < = %, then skilled parents will not produce goddat home, they will instead buy it in
the market. Therefore, in order to have market demand fod gods price cannot be “too” high.
Otherwise skilled agents will produce it at home. Noticd thes also implies an upper bound for the
unskilled wagew (2) < dwg. The intuition is straightforward: If the price of godtlis low enough,
it is optimal for skilled agents to specialize in the markeiduction of goody” and do not produce
good Z at home. Item(ii) suggests that if unskilled parents educate their childiieen it is also

10



optimal for skilled agents to educate their children. TFanes in order to have production of good
Y skilled agents must educate their children. Recall &at, and X p5o are the initially number of
unskilled agents with a large family size and skilled agevitls a small family size, respectively. The
number of unskilled agents and the number of skilled agamtives according to:

Xev = GXau(l —ecu), (8)

XJ/DS = PXps+ GXgreau- (9)

The state variabl€), that describes the position of the economy in each peridionaf corresponds

to the ratio of unskilled and skilled workerQ, = §—ig As we will show shortly, the unskilled wage
depends negatively dn. The skill wage premium%), on the other hand, depends positively on
the state variable. Therefore, we can vievas a measure of income inequality. From (8) and (9), we

have that /
 Xgv  GXev(l—eqv)  G(1—equ)

B XIIDS B PXPS +GXGU€GU N P+GQ€GU
Given the law of motion of the aggregate state variable, Wimé¢he recursive competitive equilib-
rium as follows.

Q/

(10)

Definition: A Recursive Competitive Equilibrium for this economy cstssof value function;,;,,
policy function €., can, 2, a.n), for nh € {GU, PS}, price function (vs, wy, q), and a law of
motionQ)’ = F(Q2) for the aggregate state variable such that

i. V.. satisfy Bellman equation (4) angly,, c.p, 22, a,;, are the associated policy functions.

. wg=A and“’TU > 0B. Moreover, good” market clears

Xeucau + Xpscps + 0GXqueau + 9P Xpseps = AXps(l — apg) (11)

iii. Law of motionF'(2) satisfies equation (10).

The equilibrium condition (11) states that the demand fadjo should be equal to the supply of
goodY. The demand consists of total consumption of gbodnd education expenditures by skilled
and unskilled households. Recall that education costdsms of good’.

4 Equilibrium Analysis

Now let's analyze the equilibrium with fixed policies. Thereght be three equilibria for this econ-
omy:19

I. Just skilled parents educate their children.

ii. Skilled and unskilled parents educate their children.

9Notice that item(i4) of Proposition 2 rules out the equilibrium in which only uiigd parents educate their children.
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iii. Skilled and a fraction of unskilled parents educatdrtieildren.

Just skilled parents educate their children.

Let’s consider the first equilibrium in which only skilled reats educate their children. See Ap-
pendix C, part |, for a full characterization of this equiliom path. In this equilibrium, there will be
market production for good in all periods. Skilled workers will specialize in the praion of good
Y, devoting a zero fraction of their time endowment to the hgraeluction of goodZ. They will
instead buy good in the market. Using condition (11), it can be shown that thekilled wage will

be given by: (A oP)
a —

Q1 +1G) b (12)

wy () = min{dwsg,

The ratio of unskilled to skilled workers will grow at ra%— 1>0,ie.,Q = %Q. Therefore, at
some time period > 0, the measure of unskilled agents relatively to skilled agyeiill be sufficiently
large, i.e. = Jar > 8P g Such thatwy () = Ewy(Q2). SinceG > P, we have that
the skill wage premium%) and therefore inequality will increase over time. The neanrice

of good Z will, on the other hand, decrease over time. Inequality ballpersistent for two reasons:
(i) Unskilled parents will have a larger family size thanlid agents; and (ii) they will not educate
their descendants, increasing therefore the skill wagaipra. Notice that there are two effects here:
First, when the skill premium increases, the benefits of atioic for unskilled parents also increase.
In addition, the price of consumption relatively 4g;(2) also increases. This increases the cost of
education for unskilled parents. Observe that, if pareatelthe same family siz&=(= P), then
inequality will still be persistent, but the skilled wageeprium would in this case be constant. It can
be shown that the growth rate of output per capita will be Iawe higher is the differential in fertility
(%) between unskilled and skilled paredtsyhich is consistent with the theory and data presented
by de la Croix and Doepke (2001).

Appendix C, part I, shows that we can define@ < wyj;, such that for alkuy (Q2) < wy; itis
optimal for an unskilled parent to not educate their chiddndren all other unskilled parents are not
sending their children to school. For some parameter valuesan also guarantee thay, is finite
andwy;, < dwg. In the case thab};, > dwg, we have that independent of the level of inequality, it is
always optimal for unskilled parents to not send their aleifdto school.

Skilled and unskilled parents educate their children.

Let’'s consider the second equilibrium in which both skilexad unskilled agents educate their
children. See Appendix C, part Il, for a full characterimatiof this equilibrium path. In this case,
there will be market production of goad only in the first period. From the second period on, all

20Gross domestic output{D P) per worker will beY + ¢(Q)ZM = [A + "‘%‘;ff)]ﬁ. Notice that here, as in

the National Accounts, we are considering only the value afk@t production. If we also consider the value of home
production, ther? D P per worker will beY +¢(Q)(ZM + ZH) = [A+ a((?;i’)P) (1+$%)] 145, Which also decreases over
time. We, however, could have assumed that the producfatyrs (A and B) and education costs are all increasing

at some exogenous rate and then output would grow over time as in the standard assidlal growth model. This,

however, would not add any new insights in our analysis.
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agents will be skilled and all will devote a positive fractiof their time endowment to the home
production of goodZ.2! It can be shown that the initial unskilled wage is:

a(A— ¢(P +QQ))
Q

. (13)

wy () = min{dwg,

Since from the second period on there will be only skilledragewe have tha®’ = 0.22 Inequality
will vanish and skilled agents will have to work at home in fh@duction of goodZ. From the
second period on, output per worker will be constant oveefitn Therefore, as in Banerjee and
Newman (1993) and Galor and Zeira (1993), the initial coadg determine final outcomes.

Appendix C, part Il, shows that depending on parameter gdiuere exists aG < w;, < dws,
such that for alkwy (€2) > wy; it is optimal for unskilled parents to send their childrersttool when
all other parents are also sending their children to acckilés. Moreover, we can also show that
wy; < wyy. Therefore, for some parameter values, we have that if ikialimequality is “too” high,
such thatwy (£2) < wy;, then the economy will be characterized by the first equililrwith persistent
and increasing inequality in which unskilled parents doathicate their children. On the other hand,
if the initial inequality is relatively low, such that; (£2) > wy;, then the equilibrium path will be
consistent with an economy with decreasing inequality agl lkevel of income per capita. There is
also an equilibrium in which just a fraction of unskilled pats sends their children to acquire skills.
See below.

Skilled and a fraction of unskilled parents educate theifldrban.

In this equilibrium, a fraction of unskilled parents edw#teir children. Since parents give the
same weight in the utility function to each child, we mustéévat unskilled parents are indifferent
to send or not their children to school. Lgtbe the fraction of unskilled parents that educate their
children. In this case, the unskilled wage is given by:

a(A— (P +nQG))

vl = o - T 10) a4

The state variable evolves according to:

/ (1 _ TI)G
Q'=——"0O. 15
P +nQdG (15)
For analytical purposes, let's focus on a stationary eguilm in which the ratio of unskilled to skilled
parents is constant (i.€ = €2). There might be other equilibrium paths in which, for imste, the

share of unskilled parents educating their children csedl over time. The fraction of unskilled

2lin a recent article, Ramey (2009) shows that across theegaulation, per capita time spent in home production in
the United States remained roughly constant over the lastioe
22The skill wage premium will be at its lowest valgelisy = z.

230utput per worker in the initial period & + ¢(Q)Z = [A + %]ﬁ, while in the second period on it will

_ A+a¢P
beY = -
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parents that sends their children to school is:

G-P

= Ao (16)

This equilibrium will be similar to the first equilibrium, erpt that inequality will be constant instead
of increasing. See Appendix C, part I, for a characteraabf this equilibrium path. For some
parameter values, it can be shown that there exist§"a c (wj;, wf;], such that ifwy (2) = w**,
then the economy will be represented by this equilibriumhvaibnstant inequality. There will be
market production for good in all periods and skilled parents will be specialized in pineduction
of goodY’, devoting a zero fraction of their time endowment to the hg@mueluction of goodZ. The
market price of good and the skill wage premium will be constant over time.

We now investigate whether it is optimal for skilled paretatgrect barriers to the acquisition of
skills.

Proposition 3 LetQ* be the measure of unskilled to skilled agents such that

v P «
aln(l+1G) + T ln(a) + Wln(ﬁ

) = 0. (17)

Then, for every) > Q* 3 a uniques(Q) € [0, ﬁ%), such that:

i ¢ <o) = equ = 1.
. ¢ > QE(Q) = equ = 0.
Proof. See appendix On

Equation (17) guarantees that(¥ > Q*, thenlimg_o V2, > lim,_oVJ3,. The intuition of
equation (17) is as follows: From the point of view of a parewen if the direct cost of education
is zero ¢ = 0), there still exists an opportunity cost (i.e., the foregamcome from child labor) of
sending their children to school. This explains the firsintem the right hand side of (17). This
opportunity cost increases with the child labor relativedurctivity (G. In addition, the higher the
fertility differential (%), the higher is the incentive for unskilled parents to edeitaeir children. This
is because, if they do not educate their children, then tb#ilequm unskilled wage evolves according
to wy () = Zwy(Q),2* and future unskilled market income will decrease over tiagewell as the
future utility of their descendants. In addition, the iradit utility of unskilled parents decreases with
the ratio of unskilled to skilled agentQ. When unskilled parents educate their children, then such
measure affects negatively their value function in the fiesiod only.

Therefore, item(i) and (i) from Proposition 3 and Figure 2 illustrate the decision ofkiled
parents to educate or not their children. They show thadah level of inequality, it is optimal for
all unskilled parents to send their children to school ohiyhé cost of education is sufficient small

(¢ < D()).

24This explains the second term on the right hand side of (17).
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Figure 2: Optimal schooling choice: Unskilled Parents

For skilled parents there are two opposing effects assmtiatth an increase in education costs
¢. First, a higher direct cost of education implies a lowerspreé consumption and therefore lower
present utility. On the other hand, a higher education aoglies a higher demand for goadd,
and therefore an increase in the skill wage prem%. This allows skilled agents to purchase a
higher amount of good in the market. When unskilled agents do not send their amldo school
(¢ > ¢(Q)), the effect on the skilled wage premium is small, and theeélinction associated with a
skilled parent/}¢(€2) is continuous and strictly decreasingdre (¢(Q2), 4).

When unskilled parents decide to send their children to @ichp < $(9)) this reinforces the
increase in the demand for goddand therefore the effect af on the skill wage premium. This
effect is stronger when inequality?) is high. This effect will, however, be present only in thetfirs
period. From the second period on, there will be only skilgents and for future generations, utility
will be strictly decreasing with education cogtsTherefore, it can be shown that, in an equilibrium
when both skilled and unskilled parents send their childoeacquire skills, there exists a sufficient
large altruism factory, such that the value function of skilled parem@”'”(Q) is continuous and
strictly decreasing witky € [0, ¢(€2)) whereg(2) € [0, W:‘Q)QG). Defined(Q)sup = m.

It can be shown that if inequality is sufficiently high, skill agents strictly prefer an education cost
¢ = d(Q)sp > 0, than a policy in which the acquisition of skill is freely pided @ = 0).

Proposition 4 LetQ** be the measure of unskilled to skilled agents defined intigllmy

vy G P

1 _VIH(F) :1H(1+W

ary ln(%) +aln(l+I1G) + ). (18)
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Then, for any? > max{Q*, Q**} skilled agents strictly prefer education costs= ¢({2),,, than
¢ = 0.
Proof. See appendix On

The left hand side of equation (18) corresponds to the beriefiskilled parents of having a high
educational cost, such that unskilled parents do not sexidchildren to school. Such benefits are
increasing with inequality?, child labor!G and with fertility differential%.25 The right hand side
corresponds to the negative effect on utility of a “high” toseducation.

Figure 3 describes well Proposition 4. It shows that the evdilunction of skilled parents is not
necessarily continuous af2). In addition, skilled parents might prefer an educatiort ¢os ¢(12),
such that unskilled parents do not educate their childran ghlower education cost< ¢(£2), such
that unskilled parents send their children to acquire skilf ¢ < ¢(€2), then future generations of
skilled parents will have to work at home in the productiorgobd Z, since future market prices of
goodZ will be at its maximum valueius) and it is cheaper to produce gogdat home. This implies
that depending on the level of inequality it is a vested edeof skilled agents to erect barriers to the
acquisition of skills.

Figure 3: Skilled Parents Value Function

Vps(Q)

VeE ()

Consider, for instance, that multilateral agencies previdancial aids for developing countries
to improve their public education systems. These finandiial might help to institute a free, compul-
sory education or might be in a form of subsidies to poor fasito educate their childrefi. What

25Recall that the unskilled wage and therefore the markeemi¢home goods” are decreasing withand!G. More-
over, in an equilibrium in which only skilled parents edwetteir childrenvy (') = Zwy (Q).
26Notice that this policy does not require tax increases.
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Proposition 4 and Figure 3 show is that, depending on the &diaequality, this policy is not nec-
essarily welfare improving under the Pareto criterion. &ahequilibrium price adjustments implies
that future skill premiums would reduce as the children cfkilied parents attend schools. In addi-
tion, the future price of the “home good”j will increase. Future skilled agents might have to work
at home to produce goad instead of buying it in the market. Since parents value theréuutility of
their children, the welfare of skilled parents might be reshl?’

Observe, however, that this policy is Pareto improving inaet similar to the one presented by
Galor and Zeira (1993% In their model, parents’ utility depends on the size of batjaad not on
their children’s utility. The policy analyzed above is, hewer, also Pareto improving in the Galor
and Zeira model even if parents utility depends on the wtilfttheir children. The reason is that as
long as the skilled current and future wages do not changedhcy will be Pareto improving, even
though the skilled wage premium is reduced. There is no “hgowoel” in the Galor and Zeira model.
In our model, a reduced skilled wage premium implies a higharket price of good.

5 Extensions

In order to derive the main results of the last section, thdehwas kept at a very simple level. There
are, however, some extensions that would enrich some oesultts, especially those concerning how
societies decide to change public education. Firstly, werabt from capital accumulation. Capital
accumulation is, however, key in the analysis of economieldpment. If, for instance, the skilled
labor were more complementary to capital than the unskileel, then the skilled wage premium
would increase with capital accumulation. Skilled agentsid therefore have an additional motive
to block policies that provide education at low costs, r@icing some of our results.

We also abstract from improvements in technology in the etaakd at home. Improvements in
the technology in the “home sector”, such as the introdactiod development of home appliances,
that save time in household chores would increase the apptyricost of buying the “home good” in
the market® This would decrease the market price of home goods and thdledsvage. Unskilled
parents will have higher incentives to send their childesdhool, since their future income will be
lower.

As in Doepke and Zilibotti (2005), the cost of acquiring it exogenous in our model economy.
The education cosp per child could be endogenous as, for instance, in de la Gtk Doepke
(2003), where this cost is defined in units of time of teachdrs have the average human capital

2"Notice that with this policy the skill wage premium in the fipgeriod might increase, since, as argued before, there
is a higher demand for godd. This is because education costss in terms of the consumption godd In addition,
skilled parents do not have to work at home in the period. Tdaystill buy it in the market.

28In the model described by Doepke (2004), this policy is alsbRareto improving. In his model there is only one
good, which can be produced with skilled or unskilled labdhyust one technology (i.eY = F(Ls, Ly)). Changes
in the supply of unskilled labor will then affect the skillaghge. Notice, however, that in Doepke’s model the unskilled
wage might be higher than the skilled one.

29This is emphasized in a model by Greenwood, Seshadri anck¥ghu (2005) who investigates the rise in female
labor force participation rates in the last century. Seeaeanti and Tavares (2008) for some empirical evidence ian th
issue.
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in the population. For our purpose, however, it is importantonsider not only the direct cost of
acquiring skills, but also some indirect costs, such adatidity of schools and entrance policies in
universities. Sokoloff and Engerman (2000: 230) statet‘ilibere there existed elites who were
sharply differentiated from the rest of the population oe thasis of wealth, human capital, and
political influence, they seem to have used their standimggtrict competition.”

In addition, the political power is also not endogenous in model (see, for instance, Bour-
guignon and Verdier (2000)). Notice that if the politicaMper depends on the vote of the median
agent, then countries would in some point in time imprové gablic education system and inequal-
ity will decrease. This is because unskilled parents haviglaeh fertility than skilled ones, then in
some point in time political power will be in the hands of uitiskl parents. However, if the political
power is also unequal and its concentration depends on ie@nd education (see Engerman and
Sokoloff (2005)), then improvements in the public eduaasgstem will be slow and inequality will
persist. Like in Bernabou (1996, 2005), if in our model theopal agent is an agent with some rank
A* of income, which is not necessarily equal to the median< %),30 then as inequality changes
over time, due to differences in fertility, political poweright change hands and inequality might
decreasé' As emphasized by Lindert (2004), it was the unequal distidiouof political voice and
not the lack of intellectual leaders that explain why cowestdid not invest in public education in the
eighteenth century.

Finally, in our model the elite opposes policies that imgr@ccess to skill acquisition to guar-
antee a cheap supply of “home” services. Another way of ggsiuch services at low price is by
importing workers from developing countries. This poinemphasized, for instance, in Kremer and
Watt (2006). They show that many “new rich” countries suchlasg Kong and Singapore issue spe-
cial visas for foreigner women to work as private househabdkers. In this case, more high-skilled
native women are therefore available to join the labor maskhich can drive down relative wages
among high-skilled workers and reducing the disparity igesbetween low and high skilled work-
ers. Therefore, a cheap supply of “home” goods does not sadlysdepend on suppressing public
education. Indeed, the correlation of domestic workersfaredgn born over total population is about
43 percent, and it remains statistically significant whencametrol for the level of development. In
the sample with 39 developing and developed countries usé&dgure 1, Singapore, for instance,
has one of the largest fraction of domestic workers ovet tatgployment. In addition, according to
international standardized tests, Singapore, howevennpes well in the area of education and is one
of the countries with the highest stock of foreign born pagioh and net migration rafé. Therefore,
if we consider the possibility of international migratiamnour model, then more liberal policies for
unskilled labor immigration may endogenously lead to masitipal support for a strong domestic

30A perfect democracy correspondsito= % When political power is correlated with income or eduaatioe have
thatA > 2.

3n Ac2emoglu and Robinson (2000), the rich elite in power nhigffoose to enlarge the income franchise because of a
threat of insurrection when inequality is high.

32In the Trends in International Mathematics and Sciences(litMSS) 2003 report, Singapore ranks first in Math
and Science. Moreover, according to the World Developnradithtors, Singapore has in the recent years a net migration
rate that is higher than what is observed in all OECD coustriata form the United Nations Statistics Division also
shows that the ratio of foreign born over total populatioabsut 42 percent in Singapore, which is about 3 times that in
the United States.
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public education system, while more restrictive immigratpolicies may lower the prospects for
improvements in education. Such analysis is consistenh&case of countries with positive net mi-
gration. If there is more emigration of unskilled than sdliworkers, then the elite will have stronger
incentive to block policies to improve public education €lihteraction of immigration and education
policies is certainly an interesting topic that we plan teesstigate.

Though all extensions are important to understand the gealof policies and institutions, they
are not crucial to show how some cheap home goods benefit ot society and why some indi-
viduals might block policies that are beneficial for aggteggowth and development.

6 Concluding Remarks

There exists a large literature which shows that public atiao is favorable for growth because it
increases the level of human capital and at the same timadst® produce a more even income
distribution3® More egalitarian societies are also associated with lesialsmnflicts and individuals
have a lower tendency to report themselves happy when itiggisahigh (e.g., Alesina, DiTella,
and MacCulloch (2004)). Therefore it is important to studg teasons why the elite opposes the
development of a strong public education system. It mighlthbeeducation is related to social status
and a strong public education system might threaten the'slilitical power. We contribute to
this literature by showing that one of this social statushhige the specialization of skilled workers
in high-paid jobs and the abundance of unskilled workers@ngroduction of some cheap “home
goods” in the market, such as painting and cleaning a hoadsysiiting and/or cooking. Unskilled
workers will, however, have to work at home and in the mark#ét \Wow-paid jobs to acquire “market
goods”. We emphasize the role of general equilibrium prajastments to show why the elite might
erect barriers to policies that improve public educatiorne higher the unskilled to skilled labor
ratio, the lower is the relative price of the “home good”. Wmew that, depending on the level of
inequality, the elite might oppose policies that improve #ducation system even if there is no tax
increases to finance such policies and their wages are remtlgiaffected. We also provide some
direct empirical evidence and narratives consistent withtbeory. Finally, we discuss the case of
Singapore and other new riches countries, which guaratieesheap supply of “home” goods by
importing workers from developing countries, without stggsing public education and how more
liberal policies for unskilled labor immigration may endwgusly lead to more political support for
a strong domestic public education system.
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A Unskilled Households

Consider the problem of a unskilled household with a largalfasize.
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Vou(Q)) = max  {In(wy(Q)(1 — a) — q¢(Q)2Y — ¢eG) + aln(z" + Ba + BIG(1 — ¢))

e€{0,1},2M a

+ [eVps() + (1 — e)Vau ()]}

The optimal conditions for and=" are

NVau :_wU(Q) +a§§0, a>0, 8VGU@:07 (19)
Oa c z da
8VGU q(Q) 1 M 8VGU M
- < > —0.
OzM c * “ = 0,27 20, §M 0 (20)

Notice that if 2" > 0 this implies thatwqffg) > B, which is a contradiction sinc@q% = §B and

6 € (0,1). This implies that?;, = 0 and

v(Q)(a—IG(1 —e)) — apeG
wy()(1 + @)

1.

w
agy = max{0,

|f€GU:0
a—1G

1+

2

0o _
acy = max{0,

and
Vi (Q) = In(wy(Q)(1 — afy)) + aln(Bad, + BIG) + vVar ().

Assumption 1 states that> [G. Then

N (1+1G)
14+«

) + alﬂ(%) + ’}/VGU(Q/). (21)

V() = (22l

Now, suppose that;; = 1, in this case:

a(wy(Q) — ¢G)
wy()(1 + @)

}.

agy = max{0,
Then, as long as education costs are not too high relativeetanskilled wag¥, i.e.,wy (Q) > ¢G,
ay; is positive and

U)U(Q) — ¢G
14+«

Ba(wy () — ¢G)
wy () (1 + )

34Notice that since parents weight their children in the sarag we have that ifvo;; () < ¢G, thenegy = 0 and the
value function of unskilled parents is represented by eqng21)

Vau(Q) = In( )+ aln( )+ Vps(Y). (22)
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B Skilled Households with Small Family

Now let’s consider the problem of a skilled parent with a drfaahily size:

Vps(2) = max _ {In(wg(Q)(1 —a) — ¢(Q)z" — ¢peP) + aln(z" + Ba + BIP(1 —¢))

e€{0,1},2M Ja

+ 0eVps(€Y) + (1 = e)Vou ()]}

The optimal conditions fot andz,, are

OVps :_wS(Q) +a§§0, a>0, 8VPSCL:O7 (23)
Oa c z da
OVps Q(Q) 1 M Vps M
- Z < > —0.
oM c * az = 0,27 20, 0zM : 0 (24)

It is straightforward to show that:
i. Wheng(Q) < 4, thena = 0, 2™ > 0.
ii. Wheng(Q) =4, thena >0, 2 > 0.
iii. Wheng(2) > 4, thena > 0, 2" = 0.

Therefore, in order to have market demand for gabds price cannot be “too” high. Otherwise
agents will produce good at home.

Assumption 2 states that education cost is not “too” higatinetly to the skilled wage, i.ews =
A > ¢P. Otherwise, skilled parents will never educate their aleild Let’s first assume that there is
initially market production of good, therefore we are under case 1 above. We haveithat 0. If

eps = 1, then
. _ olws — ¢P)
P51+ )

as long asvg = A > ¢ P, which is true by assumption. Therefore,

1 L ws — P alwg — ¢P) ,
Vps(Q2) —lﬂ(ﬁ) +aln(m)+7VPs(Q)~ (25)
Now, if epg = 0, then
v aws—q(Q)BIP
ps =

(14 a)q(2)
Therefore,

wg + q(Q)BIP
14+«

a(wg + ¢BIlP)

Ves(@) = Inf T+ @)a@)

) +Vau ().

) + aln(

Now, let’s consider casgii). We have thatps > 0 andz3 = 0. If epg = 1, then

wS—qSP
1+«

Ba(ws — ¢P)

VAE() = In( TEms

) + aln( )+ Ves(). (26)
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Notice that under cas@ii) there exists no market demand for gadd Let's assume initially that
there is market production for godfl and the economy is under cage In this case, skilled parents
educate their children if and only if

VPIS(Q> - VIQS(Q> > 0.

This requires that

V[Ves(§Y) — Vau ()] >
In(“sHEBE) 4 o In(“Rebafll) — [In(“5728) 4 o ln(Ges20)].
Therefore,
ws + q(Q)BIP

Vs (€) = Vau ()] > (1 + @) In( )- (27)

wg — OP
In case (ii), skilled agents are indifferent between wogké home or buying the “home” good in
the market. It can be therefore represented by either cpee (fii), or any solution in whichz > 0
andz™ > 0 and all constraints are satisfied.
From equations (21) and (22), we have that unskilled agemd their children to school if and
only if
Vau(Q) = Vg (Q) > 0.

This requires that

YVps(Q) — Vau ()] >
wy (Q)(1+IG Ba(14+1G wy (Q)—pG Ba(wy (Q2)—¢G
(200 ¢t (PED) — (2320) 1l Zeieel)

Or

Vs ) — Vou(@)] > (1 -+ a) n( LI 1)

R (28)

In order to prove thatgy = 1 implieseps = 1 it is sufficient to show that the right hand side of (28)

is greater than the right hand side of (27). We have to shotv tha

lig(?)()lj(;g )) > (14 a)n(22 quiﬁ(b)ﬁl P).

(1+a) m(“’qj

Or

wy(Q(L+1G) _ ws +q(Q)BIP
wU(Q) — ¢G wg — ¢P '

wrr (Q . . .
Recall thayy(2) = gg ), which implies that

wy(Q)(1+1G)  dws + wy(Q)IP
wy () — oG d(ws — ¢P)

25



Rearranging the above equation yields
wy (Q)[dwsG — wy(Q)P]l + §¢[wsG — wy () P] + wy (Q)GIP[1 — 0] > 0,

which is clearly positive, since (2) < dwg, G > P, andd € (0,1).

C Characterization of the Steady State

We can have the following equilibrium paths:
I. Just skilled parents educate their children.
ii. Skilled and unskilled parents educate their children.
iii. Skilled and a fraction of unskilled parents educatdrtichildren.

Part I: Just skilled parents educate their children.

Let's characterize the first equilibrium in which just skl parents educate their children. In this
case there will be market production of gogdn every period and skilled parents will not work at
home. In this case, the wage rate is given by

alA — ¢P)

Q@+K3}

wy () = min{dwg,
The ratio of unskilled to skilled workers will grow at ra%— 1>0,ie,Q = %Q. Therefore, at
some time period > 0, the measure of unskilled agents relatively to skilled égyesill be sufficiently
large, i.e.Q = §&& > GEP x —as such thaty () = Swy(§). Moreover,q(2) = “4E2,
which will also grow at gross rat§. Usingq(£2) into equation (25) and solving it forward yield:

wg—¢P a(wg—oP

Unskilled parents will not educate their children and widlanot buy good” in the market. Thus
VO, () = In(wy (Q)(1 — aly)) + aln(Ba, + BIG) + yVau(Q).

Since unskilled parents will not send their children to sihibey will not pay the cost associated to
education and will receive income from child labor. The fgnsize enters positively in the indirect
utility function:

(1+a) ln(lli—lf)—i-ozlnaBJrlan(Q) y
- 2
1—v (1-7)

Vu(©) = in(). (30
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In order to fully characterize the equilibrium it remainsfiod equilibrium prices. We know that

wg = A and quES(lS;) = 0 B. Using the equilibrium in the goods market, we can show that
X
GUCGU + Cps + ¢P = A,
Xps
e (A=oP)
a —_—
Q)= ——"7=

as long asuy () < dwg. Recall that)' = %Q, and the initial stat€), is given. It is also important
to show that if a parent deviates from its optimal choicenthe gets a lower utility. Consider first
an unskilled parent that chooses to deviate from this daquilin. This parent will send their children
to school when all other unskilled parents are not educdkiag children. It is important to observe
that since parents value each child in the same way, and tasedheir children’s future income
as a collateral in a loan to finance their children educatiben the choice of unskilled parents to
send their children to school is only availableuif;(2) > ¢G. Therefore, ifwy(2) < ¢G, then
unskilled parents do not have the choice to send their @nltiv school and’;(£2) is the optimal
value function for unskilled parents. Future descendaiitshave a small family size and educate
their children. The utility of this parent is:

wy(Q) — oG Ba(wy () — ¢G)
1+« )+ aln( wy(2)(1 + «)

ws—¢P a(ws—¢P) a P
In(575-) + aln(Giom ) — Eln(é))].

1—7v

VGU(Q) = ln(

)

+9
Therefore, as long as
V() — Vau(22) > 0,

itis optimal for an unskilled parent to not send their cheldto school when all other unskilled parents
are not educating their children. It can be shown that thiglitan is satisfied when

(1+ ) In(wy () = (1 = 7)1 + ) In(wy(Q) — oG) > (31)
(1 + @) In(wsg — ¢P) + yalnd — (1 + a) In(1 + IG) — (114__70;)7 ln(g).

The left hand side (LHS) of (31) attains a minimumuat(2) = % and for allpG < wy(£2) < %
the LHS is decreasing iy (€2). Moreover, it is continuous iy (£2) > ¢G and it goes to infinity
aswy(2) —, ¢G. On the other hand, the right hand side (RHS) of (31) is inddpet ofw ().
Therefore, we can define value for the parameters of the msdeh thavG < wf; < min{dA, %}
such that for anyG < wy () < wy, itis optimal for unskilled parents to not educate theitatein 3°
In the case thatG > wy (), V2, (Q2) is the optimal value function.

35For some parameters value we can haye> swg, which implies that is always optimal for unskilled paretatsiot
educate their children.
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Now, consider a skilled parent that choose to not educatedhidren when all skilled parents
are sending their descendants to school. Future desceratardse to have a large family size and do
not educate their children. The utility of this parent is

Vps(Q) = (1+a) ln(ws +1quCSBlP) + aln(ﬁ) +
ﬁ[(l + ) ln<11trlocj) +Inwy(Q) + alnaB + . i . 111(2)].

Therefore, as long dg} () — Vps(Q) > 0, it is optimal for a skilled parent to educate their children
when all other skilled parents are also sending their cbildo school and unskilled parents are not
educating their children. This condition is satisfied when

(I1+a)y, P
ﬁln(é) >

[P) + (14 ) In(wy()).

(1+a)In(wsg — ¢P) +vyalnd —y(1 + ) In(1 +IG) — (32)

’LUU(Q)

(1 =) (1 + ) In(ws +

The LHS of (32) is independent af(£2), while the RHS is continuous and increasinguin(£2).
Moreover, aswy(2) — 0 the RHS — —oo, and whenwy(2) — oo, then theRHS — .
Therefore, there exists@;* > 0, such that for anyu; (2) < w{f, it is optimal for skilled parents
to educate their children. Defing;, = min{wy;, w;’}. This implies that for anyu; (Q2) < wy it is
optimal for unskilled parents to not send their childrend¢baol and it is optimal for skilled parents
to educate their children.

Part II: Skilled and unskilled parents educate their chddr

Now, let’s characterize the equilibrium when skilled angkilled parents educate their children.
In this equilibrium there is market production of gogdonly in the first period. The value function
of a skilled worker is:
(14 ) In(2=28) + aln(aB) — yalnwsg

VEE(Q) = e — +alnd—alnw(Q).  (33)

Unskilled agents with a large family size will educate thaiildren. Their descendants will then have
a small family size and will also educate their children. Vha&ie function of an unskilled parent is:

wU(Q) — ¢G

V(@) = (14 ) a0 0%) L alnaB) - ala(u(®) + (34
(1+a) ln(wSH;i’P) — alnwg
v 1— .
~

Now, it is important to show that individual deviations frahe optimal policy yield a lower payoff.
Given item(ii) of proposition 2 it is sufficient to show only the conditiorattguarantees that it is
optimal for unskilled parents to educate their childrenp@se that an unskilled parent decides to not
educate their children when all other parents (skilled amekilled) are sending their descendants to
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attend school. In this case, there are two possibilitiesr ttescendants choose to educate or not their
children. Notice, however, that in the next period, theitdrien will be the only unskilled agents in
the economy. If they are a small measure of the total pouatihen the unskilled wage will be at its
maximum value® wy (') = dws. Under the interesting case, wherg < dwg, their descendants
will choose to educate their children. Then, the value dased with this deviation is:

Vau(Q) = (14 a)In( 11t_l§) +Inwy(Q) +alnaB +
dwg — oG B 2 —oP B
(1 +a) m%) - aln(((;ws)] + T ~[(1+0) m%) - aln(;ﬂ—s)]

As long asV};,(Q) — Veu () > 0 it is optimal for unskilled parents send their children theal
when all other parents are also educating their descenddmitsis true as long as

wU(Q)

(1+a) ln(m

) <v(1+a)ln(ws —¢P) — (1 +a)In(1 +1G) - (35)
Y1+ a) In(dws — ¢G) — aln ).
The LHS of (35) is continuous and decreasinguin((2). Moreover, whenu;(2) — ¢G, then the

LHS — oo, and whenuy (2) — oo, then theLH S — 0. Therefore, as long as the RHS is positive,
there exists avy;, such that for anyv; (€2) > wy,, condition (35) is satisfied.

Observe that condition (31) can be rewritten as:

(1+a) 1n(w(7”‘g)—(§_2)w) > 7(1 + ) In(ws — 6P) — (1 + a) In(1 + Q) (36)
_ <11+_0;>” ln(g) — (1 + @) In(we(Q) — ¢G) — alnd].
o Uty Gy 14y 259G
l—y P wy () — ¢G

it can be shown that the RHS of (36) is larger than the RHS of, @hich implies that for some
parameters value in which;; andwg;, we have thabG' < wy, < wy;.

Part IlI: Skilled and a fraction of unskilled parents eduedheir children.

In this equilibrium, a fraction of unskilled parents edwc#teir children. Since parents give the
same weight in the utility function to each child, we mustéévat unskilled parents are indifferent
to send or not their children to school. Lgtbe the fraction of unskilled parents that educate their
children. In this case, the unskilled wage is given by:

a(A— (P +nQG))
Qn+ (1 -1 +1G))

36The next period state variable will §& = m.

wy () =

(37)
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The state variable evolves according to:

r (1_77)(;
O = 7]3“7%9. (38)

In order to have an analytical solution for this case, ledsuls on a stationary equilibrium in which
the ratio of unskilled to skilled parents is conséifte., )’ = ), we have that:

G-P

n= m7 (39)
andwy () = wy(Q2). In addition:
sty = DR Tl
=~
Q) 1n(7wU(?¥i+lG)l)jjln(W)7
V(@) = (MU0 4 (P2 =) 4 vg(@)
Moreover, we must havé®;; () = V2,,(Q), this implies that:
(14 @) In(wy () = (1 =7)(1 + a) In(wy(Q) - ¢G) = (40)

Y1+ a)In(ws — ¢P) + yalnd — (1 4+ ) In(1 + IG).

The LHS of (40) is identical to the LHS of (31). The RHS of (48)iso similar to the RHS of (31),
except for the last part of equation (31), which has a terrh Witg), that is not in the equation above
because the ratio of unskilled to skilled parents is now taris This implies that the RHS of (31) is
larger than the RHS of (40). Therefore, we can defing;d, which is larger thanu;; such that for
wy () = wji* < dwg, unskilled parents are indifferent about educating or heirtchildren and the
ratio of unskilled to skilled agents is constant over tinreadidition, by rearranging equation (40) and
comparing it with (35), we can show thaf* < w*. Notice that by Proposition 2, we have that if
equ = 1, thenepg = 1.

D Main Results
Proof of Proposition 3
The equilibrium value function when unskilled parents doeducate their children is:

(14 «) ln(ﬁ—lf)—kalnaB%—lan(Q) L ln(g)
1—7 (I=v)2 "G

3This does not rule out other types of equilibrium in whicht jagraction of unskilled parents educate their children.

VC(})U(Q) =
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In this equilibrium, the unskilled wage is:

a(A — ¢P)

i =o0vie)

Notice thatV2;,(Q) is clearly continuous i € [0, 4). Moreover, forg € [0, 4)

Owy ()
Vg () _ 0 <o
¢ wy () (1 =)
In addition:
lim V() = —o0,
$p—a
e (1 + a) In(2420) (i)
1+a)ln +alnaB +1n
lim V2, (Q) = UL LT k)
$—0 1— (1—7)2 G

The equilibrium value function when unskilled parents edacheir children is:

Q) —¢G. alnaB (1+ a)ln(2=2Ly _ g Inwg
1 0) = (1 1 wU( —al 0 14a
Vu(9) = (14 a) (=252 + = — adnwy(9) 4+ - ,
where (A— (P + Q0
a(A — +

The value functior/;;(€?) is continuous inp € [0, 5—fag5) and

Ve () Owy(),  wu(Q) + adG - (1+)G A1+ a)P ~0

¢ 9 wy()(wy(Q) = ¢G)  wy(Q) -G (1-=y)(A-0oP)
We also have that:
O PiTiEne
and A )
— &2 @ 0 .

(})E%VGU(Q) =In Q + 1_71naB—|— 1 _vlnA 1_v(1+a)1n(1+a).
Condition (17) guarantees thin ;.o V¢, () > limg o V9, (2). Sinced > w, this proves
item (¢) and item(ii) of proposition 3.

Proof of Proposition 4
In equilibrium, skilled parents always educate their algitd Therefore:
1 B wg — ¢P a(ws — ¢P) ,

If ¢ € (6(Q),4) andg(Q) € [0, M), then unskilled parents will not educate their children
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and skilled parents will not work at home. Then

1 m(wﬁip) +aln (%) ay P
Vps(2) = T~ L ln(@%

with ws = A4, ¢(Q) = 4 andwy () = 577t Itis straightforward to show thatss () is
continuous inp € (¢(9), P) and

Wps(@) 1 P

96 1—r4d—op "

Notice also that

¢_),

If ¢ € [0,(Q2)), then unskilled parents will educate their children andetexists market produc-
tion of goodZ only in the first period. The value associated with a skilladept problem is

(1+«) ln(wﬁi’P) + aln(aB) — yalnwg

L=~

V;§/>O(Q) = +alnd — alnwy(Q),

with wg = A andwy (Q) = 24229 Moreover:

AVEEZO(Q) l+a P P+ QG
Lo = — + a
d¢ 1—yA—¢P  ~A—¢(P+QG)

Notice that there are two effects in opposing directionsait be shown that for a large altruism factor

R vz o)
> I+a A—¢(P+QG) P ! we have tha% < 0.

Notice that ifp = 0 and(2 > Q*, then

1
1=y

o 1+ A 60
Vel =, ¢ =0) = ] _(;éln(1 +a) + ] f > In(aB) — 17_0[V InA -+ aln(ﬂ).

Recall thatp(2) € [O,W) Defined(Q)swp = W If ¢ = ¢(Q)sup andQ > Q*, then

unskilled parents will not educate their children and

1 A Q@
Vs(92,6 = 6(Qap) = T () + T 6B+ 16)) -
(1+a)QG
1+« ay G
1_71n(1+a)+7(1_7)2 lnﬁ.

It can be shown that2(Q, ¢ = ¢(Q)sup) > Vil 7(Q, ¢ = 0) if and only if @ > Q* and

0 G aP
In—>mnl+—-—+=).
np >+ (1 +a)QG)

avln(59)+aln(1+lG) 10[_7 P

(41)

The LHS of (41) is continuous and increasingfh> 0. Moreover, ag) — 0, thenLHS — —oo
and as? — oo, thenLH S — oo. On the other hand, thRH S of (41) is continuous and decreasing
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in 2 > 0. In addition, ag)? — 0, thenRH S — oo and ad? — oo, thenLH S — 0. Therefore, there
exists an2** > 0, such that ifQ > max{Q* Q*}, then skilled agents strictly prefer an education
costp = &(2).,, than a zero education cost & 0).
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