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Abstract

There exists a large literature which shows that public education is favorable for growth be-

cause it increases the level of human capital and at the same time it tends to produce a more even

income distribution. More egalitarian societies are also associated with less social conflicts and

individuals have a lower tendency to report themselves happy when inequality is high. Therefore

it is important to study the reasons why the elite opposes thedevelopment of a strong public edu-

cation system. It might be that education is related to social status and a strong public education

system might threaten the elite’s political power. We show that one aspect of social status is the

specialization of skilled workers in high-paid jobs and theabundance of unskilled workers in the

production of cheap “home goods” in the market, such as painting and cleaning a house, babysit-

ting and/or cooking. We emphasize the role of general equilibrium price adjustments to show that

depending on the level of inequality, the elite might preferan economy with a positive and “high”

cost of education than an economy where skills are freely provided. We show that this result goes

through even if the skilled wage is not directly affected by the ratio of skilled to unskilled workers.

We also provide empirical evidence consistent with our theory.
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“...in the traditional caste system groups in the population were condemned for life, and their

descendants in perpetuity after them, to such task as the cleaning of latrines and the removal of dead

carcasses... Apart from slavery, it is hard to think of a system with greater inequality of opportunity,

and the results are also most unequal.”

– Mancur Olson (1982: 156)

1 Introduction

When markets function perfectly inequality reflects differences in innate ability to acquire skills,

to invest in capital, and/or to manage a labor force. This type of inequality is efficient. In this

case, wealth, social status, caste, and/or family connections would not affect individual outcomes.

However, as argued by Banerjee (2006), markets do not“work anywhere close to perfect”. Empirical

evidence, for instance, shows that credit access and borrowing interest rates depend on wealth and

social status (see Banerjee (2006) for some examples). In human capital investment, parents cannot

borrow against their children’s future income. Consequently, poor individuals under-invest in both

physical and human capital and inefficient inequality persists over time.1

Galor and Zeira (1993) formalized well this idea. Their theory emphasizes the role of credit

market imperfections and non-convexity in human capital investment in the persistence of income

inequality. Recent empirical evidence (see Easterly (2005)) has shown that“inequality does cause

underdevelopment.”In the model presented in Galor and Zeira (1993), for instance, it is straight-

forward to design a policy to reduce inequality that is Pareto improving and would also increase

development.2 Contrary to the traditionalefficiency-equitytrade-off, such policies might increase ef-

ficiency and improve income distribution. Therefore, a complementary and important question is:

Why countries do not adopt policies to improve the functioning of their credit market and/or their

educational system?

If the skilled wage depends negatively on the ratio of skilled to unskilled workers,3 then any in-

crease in this ratio would lower the skilled wage. This direct wage effect explains the opposition of

skilled workers to compulsory schooling in, for instance, Doepke and Zilibotti (2005). We present a

related but alternative channel to explain why skilled agents might prefer a non-egalitarian education

system. In our model, there is one good that can be produced inthe market with a linear technology

that uses skilled labor as the only input. By assuming a linear technology we rule out this direct wage

effect that is present in previous studies. Agents also value another good, which can be produced at

home or in the market with skilled or unskilled labor. Agentshave similar productivity in the pro-

duction of the “home” good. When inequality is high, rich families are able to buy home goods in

1There is no equality of opportunities when wealth and socialstatus affect outcomes.
2Government could issue bonds to finance education. The skilled descendants of unskilled parents would pay the

debt. This policy is Pareto improving as long as the tax paid by skilled agents of unskilled descendants is not higher than
the difference between the skilled and unskilled wages. Alternatively, multilateral agencies might provide financialaid
to developing countries to improve their public education systems to institute free, compulsory education system or to
improve the functioning of the credit market.

3The production function is Cobb-Douglas in skilled and unskilled labor. For such case, see Doepke (2004) and
Doepke and Zilibotti (2005).
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the market (i.e., they can hire domestic servants, nannies,house painters, and others) that in more

egalitarian societies they would have to produce themselves. Therefore, rich agents might lose from

improved access to high quality education, because even if the market price of their skills in unaf-

fected, the lessened availability of cheap home goods wouldincrease their price and the welfare of

the initially educated might decline. As a result, skilled agents have a vested interest to erect barriers

to school access.

The hypothesis that the ratio of skilled to unskilled workers does not affect directly the skilled

wage is supported by the Heckscher-Ohlin-Vanek (HOV) international trade theory. A large fraction

of skilled agents works in the tradable sector, which is subject to factor-price equalization, as the

HOV theory predicts.4 Therefore, changes on the ratio of skilled to unskilled workers would not

affect skilled wages.5 On the other hand, the home goods sector is a non-tradable one, which makes

the relative price of home goods to be determined endogenously in the economy. Therefore, the

independence of the skilled wage from the skilled to unskilled workers ratio could be interpreted as a

reduced-form representation of the assumption that the market goods sector is a tradable one.6 This

is consistent with the findings of Cortes (2008) who shows that low-skilled immigration in the United

States has reduced the price of immigrant intensive services, such as housekeeping and gardening,

but with little effect on the price of traded goods.

The details of our theoretical model are the following. As inRı́os-Rull (1993), there are two

differentiated consumption goods:goodY , which is produced in the market with a homogenous of

degree one technology that uses skilled labor as only the only input (ex., cars, computers and others);

andgoodZ, which can be produced at home or in the market with both skilled and unskilled labor

(ex., babysitting, cleaning a house, painting a house, and others). As mentioned before, Skilled and

unskilled workers have similar productivity in the technology of the “home” good. Parents care about

the consumption of both goods and about the average discounted utility of their children. Acquisition

of skills is costly and parents cannot borrow against their children’s future income. When inequality

is high, skilled parents educate their children, specialize in the production of goodY and do not work

at home. They buy “cheap” goodZ in the market. On the other hand, unskilled parents do not educate

their children and do not buy goodZ in the market. They instead produce it at home. They will work

in the market and at home. Inequality will therefore persistover time, as in Galor and Zeira (1993).

In addition, we show that depending on the initial inequality, skilled parents might prefer an econ-

omy with a positive and “high” cost of education than an economy where skills are freely provided.7

If education is freely provided, then unskilled parents will educate their children and general equi-

librium price adjustment implies that future prices of the “home good” (goodZ) will increase, while

4Empirical results from OECD countries have supported factor price convergence (e.g., Mokhtari and Rassekh (1989)).
Although, Freeman and Oostendorp (2000) have shown that wages in the same occupation vary considerably across
countries, Trefler (1993) and Zhu and Trefler (2005) show thatonce productivity differences are considered, the HOV
theory explains much of the cross-country variation in factor prices and the recent trend in inequality in developing and
industrialized countries.

5Indeed, Mayda (2006), using individual level data, shows that more educated agents are more open to immigration.
6We thank a referee to have suggested to link the trade literature to the assumption that the skilled wage is independent

of the ratio of skilled to unskilled workers.
7We show that depending on the level of inequality, there is a threshold value of education costs in which unskilled

parents are just indifferent between sending or not their children to school.
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the skilled wage will remain unchanged. Since parents valuethe future utility of their children, the

welfare of skilled parents might be reduced. Depending on the political power of skilled agents, they

therefore might block any policy that decreases the cost of skill acquisition.

The paper proceeds as follows. Section 2 relates our work to the existing literature and describes

some empirical narratives consistent with our results. It also provides some empirical results based on

cross-country aggregate data. Section 3 presents the model. Section 4 analyzes the equilibrium and

derives the main results. Section 5 presents some possible extensions 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 first literature focuses on the intergenerational

transmission of inequality and its persistence. It emphasizes the role of credit market imperfections

and some form of non-convexity in human and physical capitalinvestment to show how inequality

persists over time (e.g., Aghion and Bolton (1997), Banerjee and Newman (1993), Galor and Zeira

(1993), and Ray and Strefert (1993)).8 Our analysis complements this literature by investigating

when it is optimal for some groups in society to block policies and institutions that might increase

development and decrease inequality. In this respect, Acemoglu (2005), Acemoglu and Robinson

(2000), Bourguignon and Verdier (2000), Doepke and Zilibotti (2005), Grossman and Kim (1999),

and Parente and Prescott (1999, 2000) are closest to our work. They all emphasize the conflicts

of interest among social classes in the persistence of high inequality or inefficient technology.9 We

differ from this set of papers because we explicitly consider the role of cheap home goods (i.e., general

equilibrium price adjustments) in the persistence of income inequality,10 and we believe we are the

first to emphasize and formalize the role of such goods in the persistence of income inequality.

There is also a large literature in economic history with empirical narratives consistent with the

view that the “elite’ has a vested interest on high costs to skill acquisition. Below, we describe

some of them. Sokoloff and Engerman (2000), for instance, show how the “elite” of some countries

protected theirstatus quoby investing poorly in primary schooling or/and by erectingbarriers in

the right to vote and other privileges. According to them, the degree of political power of elites

was indeed associated to the inequality in wealth and human capital in the society. Using cross-

countries data, Easterly (2005) shows that not only inequality cause underdevelopment, but it is also

8Interestingly, Moav (2005) shows that inequality might be persistent even when the schooling choice is convex. He
differs from the above literature because in his model individuals’ productivity as teachers increases with their own human
capital. Another related view emphasizes the tendency of the market mechanism and imperfections in the credit market
to create inequality. Mookherjee and Ray (2002, 2003) show (see also Ljungqvist (1993)) that if several occupations
requiring different levels of skills are necessary, wages must adjust to force separation in choices even if all individuals are
ex-anteidentical. Current individuals will have the same payoffs,but since credit market is imperfect, future generations
will have different payoffs and inequality will persist.

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

10Home production has been explicitly treated in general equilibrium models in the study of business cycles (e.g.,
Benhabib, Rogerson and Wright (1991), Greenwood and Hercowitz (1991), and Rı́os-Rull (1993)), and economic devel-
opment (e.g., Parente, Rogerson, and Wright (2000) and Greenwood and Seshadri (2005)).
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a significant and independent barrier to high schooling. Recently, de la Croix and Doepke (2008)

argue and show how inequality maps into a segregated education system with poor public schools,

which induce rich parents to send their children to private schools. Another empirical evidence is the

paternalism, a system of social control in the U.S. South that emerged in the late 19th century and

characterized the American South in the first half of the 20thcentury. Alston and Ferri (1993) argue

that the paternalism11 comprised a variety of laws and practices, such as low level of expenditure

on education and the exclusion of blacks and poor whites fromthe electoral process. Landowners

also prevented the appearance of public welfare programs that could substitute this system of social

control until the mechanization of the cotton harvest in the1950’s.

In his study of inequality and development, Mancur Olson (1982: 162-163) exemplifies well in a

case study of South Africa how the fear of general equilibrium price 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 rather than high wages. Since Africans had

few other opportunities outside the traditional sector of African society, they were often available

at low wages... European workers were employed in the mines mainly as foreman and skilled and

semi-skilled laborers. It was far clear that the far-cheaper African laborers could at very little cost

soon be taught the semi-skilled jobs and the employers naturally coveted the savings in labor cost

that this would bring.” However, the Mines and Work Acts of 1911 and 1926 (“Color Bar Acts”)

constrained employers in their use of African labor in semi-skilled and skilled jobs.“The denial of

various skilled and semi-skilled jobs to Africans not only raised the wages of the European workers,

but it also crowded more labor into areas that remained open to Africans, making the wages there

lower than they would otherwise be.”

Lindert (2004) provides similar historical evidence. He shows, for instance, that the Tory opposi-

tion view, which was against mass education, was prevalent in England and other European countries

in the beginning of the 19th Century. The fear by that time wasthat education would cause labor-

ers to leave agriculture and other “laborious employment to which their rank in society had destined

them”.12 According to Lindert (2004), there is also a positive correlation between voting rights, the

spread of political voice and schooling. Historical differences in the spread of suffrage explain which

countries’ children got educated in the nineteenth and twentieth centuries.

Another empirical evidence related to our theory is India’selitist education policy, which is more

biased in favor of the highest educated. Lindert (2003) shows that although most provinces passed

compulsory education laws in the 1930s and 1940s, due to the absence of funding and enforcement,

such policies were not effective in India. He shows that despite having a democracy, political voice in

practice is not spread in India and the traditional caste system seems to be the reason of such political

exclusion, since local rule remains concentrated into the elite.

Although the empirical narratives above are consistent with our theory (based on the availability of

cheap home goods and services), they are also consistent with other theories of inequality persistence

11They define it as an implicit contract in which workers trade “dependable” labor services in exchange for housing,
credit and protection.

12See Lindert (2004: 100).
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Figure 1: Inequality (Gini index) versus share of domestic workers over total employment. Source: Gini index
- United Nations (2007). Share of domestic workers over total employment: LABORSTA, International Labor
Organization. Countries were selected by data availability. The straight line represents the regression of the
Gini index on the share of domestic workers over total employment; t-statistic is in parentheses. Panel (a): 39
industrialized and developing countries; Panel (b): 23 developing countries plus Greece, Spain and Portugal.
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based, for instance, on general equilibrium effects on the skill wage premium. We therefore provide

a more direct test of our theory based on cross-country aggregate data. Simple correlation shows

that indeed the fraction of domestic workers over total employment is positively related to inequality

(see Figure 1). Table 1, Panel A, reinforces such result using regression analysis. It shows that the

share of domestic workers over total employment is positively correlated with inequality even when

we control for the level of development, and whether or not the country is a member of the OECD

countries.13 In Figure 1 we can observe that Latin American countries are outliers with respect to

the level of inequality and the share of domestic workers over total employment. Therefore, in order

to check whether or not these countries drive our empirical results, we introduce in all regressions a

dummy variable for Latin American countries.14 Notice that the coefficient of the variable “share of

domestic workers” is statistically significant at 99 percent of confidence level for all specifications.

Moreover, in our most parsimonious specification, in column(1), this variable alone explains about

45 percent of total variability in income inequality.

Table 1, Panel B, also shows that the share of domestic workers over total employment is corre-

lated with the overall quality of education, measured by thestudents’ average score in the math PISA

test.15 Countries with a large share of domestic workers have a low score in the 2006 PISA math

13Thirty countries are member of the Organization for Economic Co-operation and Development. They include most
developed countries and some emerging market economies.

14For instance, in Brazil, which is one of the most unequal country in the world, among the female-dominated occupa-
tions, maid is the one with the highest number of workers (Fava and Arends-Kuenning (2008)).

15The Programme for International Student Assessment (PISA)is an internationally standardized assessment developed
by the OECD to 15 years old students. Students in about 62 countries, including all OECD countries and some developing
countries took the test in 2006.
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Table 1: How the share of domestic workers over total employment affects inequality and education
performance. Source: See Figure 1 for the Gini index and the share of 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) (7)

Share of domestic 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 −5.86e−06* −5.15e−06 3.54e−06** 3.21e−06* 2.73e−06

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
AdjustedR2 0.45 0.52 0.52 0.47 0.58 0.59 0.62

All specifications include a constant, not reported. T-Statistics are presented in parentheses, using heterosk.-consistent
standard errors.∗,∗∗,∗∗∗ indicate statistical significant at the 90, 95 and 99 percentconfidence level, respectively.

test.16 It is important to observe that the sign and statistical significance of this result is robust to the

inclusion of income per capita, OECD dummies, and the Gini index of income. Notice that the Gini

index should be correlated with the observed skill wage premium since income inequality is related

to how skills are distributed in a given country. Therefore,indirectly the Gini index controls for the

skill wage premium. Estimations of Table 1 are therefore consistent with our analytical results and

provide direct evidence for our theory. It is worth to emphasize that the causality might also run in the

opposite direction. For instance, strong barriers to skillacquisition might lead to a large fraction of

domestic workers over total employment. In our theoreticalmodel we are able to investigate both ef-

fects and therefore the direction of the causality is not an important issue to test empirically our theory.

In addition, there might also be problems of omitted variables. A comprehensive empirical analysis

of how cheap home goods affect inequality and the quality of education goes, however, beyond the

objective of this paper, which is mainly to provide a political economy argument of how cheap home

goods affect the decision of the society to invest or not in a strong public education system.

Finally, some recent studies have provided results that arealso consistent with some of our mod-

eling hypotheses. In an interesting article, Cortes and Tessada (2008), using cross-city variation in

low-skilled immigrant (c.f., low-skilled immigrants represent a large fraction of the labor employed

in domestic services) concentration in the United States, show that very skilled women (those with a

professional degree and or Ph.D.) have increased significantly their supply of market worked hours as

a result of low skilled immigration, and decreased their time spent in household chores. Interestingly,

as in our model, there is no evidence of similar effects for any other education group of the female

population.

16Results are similar if we use the reading or the science examsinstead of the math exam. The dependent variables are
in log to make the interpretation of coefficients easier. Thestatistical significance of the independent variable “share of
domestic workers” is robust when we consider the dependent variables in level instead of log.
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3 The model

Overlapping generations of agents with differentiated skill levels populate the model economy. For

simplicity, there are only two skill levels: unskilled and skilled, h ∈ {S, U}. Each household consists

of one parent and her children. Fertility differential is exogenous and we assume that skilled parents

have a small number of children(n = P ) while unskilled parents have a large number of children

(n = G), with (P < G). This assumption is based on empirical evidence and the factthat unskilled

people have more incentives to have greater number of children because of their lower opportunity

time cost (de La Croix and Doepke (2003)).17 Adults make all decisions and they decide on the

education of their children, consumption, and labor supply.

There are two consumption goods in this economy,Y andZ. GoodY is produced in the market

with skilled labor only. GoodZ, on the other hand, can be produced at home or in the market with both

skilled and unskilled labor. Skilled and unskilled agents have similar productivity in the production

technology of goodZ. Children might either work at home(e = 0) or go to school(e = 1). Working

children providel ∈ (0, 1) units of unskilled labor at home. When they become adults working

children become unskilled workers, while those that went toschool become skilled workers. There is

an education costφ per child and children that attend school do not supply any labor.

Production technologies

The production side follows closely Rı́os-Rull (1993). There are two market technologies in this

economy. We assume that there is a continuum of firms in each sector that are competitive in output

and factor markets. Since technologies exhibit constant returns to scale profits are zero and firm

ownership in unimportant.

Skilled labor sector

Technology in the sectorY uses only skilled labor. The production process in this sector is repre-

sented by:

Y = ALS, A > 0, (1)

whereLS corresponds to the amount of skilled labor units employed inthe production of goodY , and

A is a positive productive factor.

Unskilled labor sector

GoodZ can be produced in the market or at home, where all agents havethe same productivity.

The market technology for goodZ is represented by

ZM = δBLM , δ ∈ (0, 1), A > B > 0, (2)

17In an earlier version of this paper fertility decision was endogenous. However, as pointed out by a referee, all results
go through with a constant fertility differential. Since endogenous family size does not add any new insights to the
analysis, we therefore abstract from fertility decisions.Some of our results go through even if fertility is the same for
skilled and unskilled parents (i.e.,P = G). As we will show briefly, however, the higher the fertility differential (G

P
), the

higher are the incentives of skilled parents to block policies that improve access to education.
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whereLM corresponds to hours employed by the representative firm in the production of goodZ, and

B is a positive constant.

Agents are more productive at home in the production of goodZ than in the market, such that

ZH = BLH , A > B > 0. (3)

The units ofZ produced at home, however, cannot be transferred, or used tobuy market consumption

goods.

Let goodY be the numeraire,q be the market price of goodZ, andwU andwS be the unskilled

and skilled wage. All prices are in terms of the consumption goodY . Profit maximization implies

thatwS = A, andwU

q
≥ δB, with equality ifZM > 0. Given the linearity of the production functions,

we just need one equilibrium market condition to definewU and thenq. Notice that given that skilled

agents can also work in the unskilled sector, it implies thatthe skilled wage cannot be lower than the

unskilled one.

Households:

Let Vnh(Ω) denotes the utility of an adult withn children and skillh and letΩ be the aggregate

state of the economy, which is explained below. Parents careabout the consumption of goodsY and

Z, and about the average discounted utility of their children, which is discounted byγ ∈ (0, 1). Let c

andz be the household consumption of goodY andZ, respectively. Leta be the time spent at home

in the production of goodZ. The problem of an adult withn children and skillh is represented by

Vnh(Ω) = max
e,c,zM ,a

{ln c + α ln z + γ[eVPS(Ω′) + (1 − e)VGU(Ω′)]} (4)

Subject to

c + q(Ω)zM + φen ≤ wh(Ω)(1 − a), (5)

z = zM + Ba + Bn(1 − e)l, (6)

e ∈ {0, 1}, c ≥ 0, zM ≥ 0, a ∈ [0, 1], nh ∈ {PS, GU}. (7)

The budget constraint (equation (5)) states that the sum of expenditures on consumption of good

Y and goodZ, and on education costs cannot exceed labor income. Equation (6) states that goodz

can be bought in the market or can be produced at home. The lastterm on the right hand side of (6)

implies that children who do not go to school help their parents in the production of goodz at home.

Equation (7) shows the constraints on choice variables.

Notice that education is a non-convex choice,e ∈ {0, 1}, and households do not have the option

of educating a fraction of their children.18 This clearly simplifies the analysis. If we allow households

to educate a fraction of their children, then their decisions might depend on current and future states,

18In addition, households value each child in the same way. When households educate a fraction of their children,
then their descendants might end up with different utilities. For similar approaches, see Doepke and Zilibotti (2005) and
Doepke (2004).
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which would make it difficult to derive analytically the mainresults of this paper. With the non-

convex assumption, decisions depend only on current state variables (see Appendices A and B). We

will, however, consider the case in which a fraction of unskilled households educates their children,

while another fraction does not send their children to school.

Assume that initially there is a numberXGU0 of unskilled parents with a large family size and a

numberXPS0 of skilled parents with a small family size.

Assumption 1: α > lG.

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

Proposition 1 Consider the problem of an unskilled parent with a large family size,nh = GU . Under

assumption 1:

i. zM
GU = 0 andaGU > 0.

Proof. See appendix A

Proposition 1 suggests that unskilled parents with a large family size do not buy goodZ in the

market. They instead produce it at home. Therefore, unskilled parents work in the market either to

buy consumption goodY or/and to pay for their children’s education. Assumption 1 guarantees that

unskilled parents with working children will also work at home. If the productivity of their children

were too high (lG > α) then only children will produce goodZ at home.

In order to investigate the problem of skilled parents, let’s assume that education costs are small

relatively to the skilled market wage. Otherwise, there will be no skilled agents in the economy.

Assumption 2: A > φP.

Proposition 2 Consider the problem of a skilled parent with a small family size,nh = PS. It can be

shown that under assumption 2.

i. If q(Ω) < A
B

, thenaPS = 0, zM
PS > 0. Otherwise,aPS > 0, zM

PS = 0.

ii. If eGU = 1, thenePS = 1.

Proof. See appendix B

Item (i) implies that if the market price of goodZ is small relatively to the skilled wage, i.e., if

q(Ω) < wS

B
= A

B
, then skilled parents will not produce goodZ at home, they will instead buy it in

the market. Therefore, in order to have market demand for good Z its price cannot be “too” high.

Otherwise skilled agents will produce it at home. Notice that this also implies an upper bound for the

unskilled wage,wU(Ω) < δwS. The intuition is straightforward: If the price of goodZ is low enough,

it is optimal for skilled agents to specialize in the market production of goodY and do not produce

goodZ at home. Item(ii) suggests that if unskilled parents educate their children,then it is also

10



optimal for skilled agents to educate their children. Therefore, in order to have production of good

Y skilled agents must educate their children. Recall thatXGU0 andXPS0 are the initially number of

unskilled agents with a large family size and skilled agentswith a small family size, respectively. The

number of unskilled agents and the number of skilled agents evolves according to:

X ′
GU = GXGU(1 − eGU ), (8)

X ′
PS = PXPS + GXGUeGU . (9)

The state variable,Ω, that describes the position of the economy in each period oftime corresponds

to the ratio of unskilled and skilled workers,Ω = XGU

XPS
. As we will show shortly, the unskilled wage

depends negatively onΩ. The skill wage premium (wS

wU (Ω)
), on the other hand, depends positively on

the state variable. Therefore, we can viewΩ as a measure of income inequality. From (8) and (9), we

have that

Ω′ =
X ′

GU

X ′
PS

=
GXGU(1 − eGU)

PXPS + GXGUeGU

=
G(1 − eGU)

P + GΩeGU

Ω. (10)

Given the law of motion of the aggregate state variable, we define the recursive competitive equilib-

rium as follows.

Definition: A Recursive Competitive Equilibrium for this economy consists of value functionsVnh,

policy function (enh, cnh, zM
nh, anh), for nh ∈ {GU, PS}, price function (wS, wU , q), and a law of

motionΩ′ = F (Ω) for the aggregate state variable such that

i. Vnh satisfy Bellman equation (4) andenh, cnh, zM
nh, anh are the associated policy functions.

ii. wS = A and wU

q
≥ δB. Moreover, goodY market clears

XGUcGU + XPScPS + φGXGUeGU + φPXPSePS = AXPS(1 − aPS) (11)

iii. Law of motionF (Ω) satisfies equation (10).

The equilibrium condition (11) states that the demand for goodY should be equal to the supply of

goodY . The demand consists of total consumption of goodY and education expenditures by skilled

and unskilled households. Recall that education costs are in terms of goodY .

4 Equilibrium Analysis

Now let’s analyze the equilibrium with fixed policies. Theremight be three equilibria for this econ-

omy:19

i. Just skilled parents educate their children.

ii. Skilled and unskilled parents educate their children.

19Notice that item(ii) of Proposition 2 rules out the equilibrium in which only unskilled parents educate their children.
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iii. Skilled and a fraction of unskilled parents educate their children.

Just skilled parents educate their children.

Let’s consider the first equilibrium in which only skilled parents educate their children. See Ap-

pendix C, part I, for a full characterization of this equilibrium path. In this equilibrium, there will be

market production for goodZ in all periods. Skilled workers will specialize in the production of good

Y , devoting a zero fraction of their time endowment to the homeproduction of goodZ. They will

instead buy goodZ in the market. Using condition (11), it can be shown that the unskilled wage will

be given by:

wU(Ω) = min{δwS,
α(A − φP )

Ω(1 + lG)
}. (12)

The ratio of unskilled to skilled workers will grow at rateG
P
− 1 > 0, i.e.,Ω′ = G

P
Ω. Therefore, at

some time period̄t ≥ 0, the measure of unskilled agents relatively to skilled agents will be sufficiently

large, i.e.,Ω = XGU

XPS
>

(A−φP )
δA

× α
(1+lG)

, such thatwU(Ω′) = P
G
wU(Ω). SinceG > P , we have that

the skill wage premium (wS

wU (Ω)
) and therefore inequality will increase over time. The market price

of goodZ will, on the other hand, decrease over time. Inequality willbe persistent for two reasons:

(i) Unskilled parents will have a larger family size than skilled agents; and (ii) they will not educate

their descendants, increasing therefore the skill wage premium. Notice that there are two effects here:

First, when the skill premium increases, the benefits of education for unskilled parents also increase.

In addition, the price of consumption relatively towU(Ω) also increases. This increases the cost of

education for unskilled parents. Observe that, if parents have the same family size (G = P ), then

inequality will still be persistent, but the skilled wage premium would in this case be constant. It can

be shown that the growth rate of output per capita will be lower the higher is the differential in fertility

(G
P

) between unskilled and skilled parents,20 which is consistent with the theory and data presented

by de la Croix and Doepke (2001).

Appendix C, part I, shows that we can define aφG < w∗
U , such that for allwU(Ω) < w∗

U it is

optimal for an unskilled parent to not educate their children when all other unskilled parents are not

sending their children to school. For some parameter values, we can also guarantee thatw∗
U is finite

andw∗
U < δwS. In the case thatw∗

U > δwS, we have that independent of the level of inequality, it is

always optimal for unskilled parents to not send their children to school.

Skilled and unskilled parents educate their children.

Let’s consider the second equilibrium in which both skilledand unskilled agents educate their

children. See Appendix C, part II, for a full characterization of this equilibrium path. In this case,

there will be market production of goodZ only in the first period. From the second period on, all

20Gross domestic output (GDP ) per worker will beY + q(Ω)ZM = [A + α(A−φP )
(1+α) ] 1

1+Ω . Notice that here, as in
the National Accounts, we are considering only the value of market production. If we also consider the value of home
production, thenGDP per worker will beY +q(Ω)(ZM +ZH) = [A+ α(A−φP )

(1+α) (1+ α
δ
)] 1

1+Ω , which also decreases over
time. We, however, could have assumed that the productivityfactors (A andB) and education costsφ are all increasing
at some exogenous rateµ, and then output would grow over time as in the standard neoclassical 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 fraction of their time endowment to the home

production of goodZ.21 It can be shown that the initial unskilled wage is:

wU(Ω) = min{δwS,
α(A − φ(P + ΩG))

Ω
}. (13)

Since from the second period on there will be only skilled agents, we have thatΩ′ = 0.22 Inequality

will vanish and skilled agents will have to work at home in theproduction of goodZ. From the

second period on, output per worker will be constant over time.23 Therefore, as in Banerjee and

Newman (1993) and Galor and Zeira (1993), the initial conditions determine final outcomes.

Appendix C, part II, shows that depending on parameter values there exists aφG < w•
U < δwS,

such that for allwU(Ω) > w•
U it is optimal for unskilled parents to send their children toschool when

all other parents are also sending their children to acquireskills. Moreover, we can also show that

w∗
U < w•

U . Therefore, for some parameter values, we have that if the initial inequality is “too” high,

such thatwU(Ω) < w∗
U , then the economy will be characterized by the first equilibrium with persistent

and increasing inequality in which unskilled parents do noteducate their children. On the other hand,

if the initial inequality is relatively low, such thatwU(Ω) > w•
U , then the equilibrium path will be

consistent with an economy with decreasing inequality and high level of income per capita. There is

also an equilibrium in which just a fraction of unskilled parents sends their children to acquire skills.

See below.

Skilled and a fraction of unskilled parents educate their children.

In this equilibrium, a fraction of unskilled parents educate their children. Since parents give the

same weight in the utility function to each child, we must have that unskilled parents are indifferent

to send or not their children to school. Letη be the fraction of unskilled parents that educate their

children. In this case, the unskilled wage is given by:

wU(Ω) =
α(A − φ(P + ηΩG))

Ω(η + (1 − η)(1 + lG))
. (14)

The state variable evolves according to:

Ω′ =
(1 − η)G

P + ηΩG
Ω. (15)

For analytical purposes, let’s focus on a stationary equilibrium in which the ratio of unskilled to skilled

parents is constant (i.e.,Ω′ = Ω). There might be other equilibrium paths in which, for instance, the

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

21In a recent article, Ramey (2009) shows that across the entire population, per capita time spent in home production in
the United States remained roughly constant over the last century.

22The skill wage premium will be at its lowest valuewS

wU (Ω′) = 1
δ
.

23Output per worker in the initial period isY + q(Ω)ZM = [A + α(A−φP )
(1+α) ] 1

1+Ω , while in the second period on it will

beY = A+αφP
1+α

.
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parents that sends their children to school is:

η =
G − P

(1 + Ω)G
. (16)

This equilibrium will be similar to the first equilibrium, except that inequality will be constant instead

of increasing. See Appendix C, part III, for a characterization of this equilibrium path. For some

parameter values, it can be shown that there exists aw∗∗∗ ∈ (w∗
U , w•

U ], such that ifwU(Ω) = w∗∗∗,

then the economy will be represented by this equilibrium with constant inequality. There will be

market production for goodZ in all periods and skilled parents will be specialized in theproduction

of goodY , devoting a zero fraction of their time endowment to the homeproduction of goodZ. The

market price of goodZ and the skill wage premium will be constant over time.

We now investigate whether it is optimal for skilled parentsto erect barriers to the acquisition of

skills.

Proposition 3 LetΩ∗ be the measure of unskilled to skilled agents such that

α ln(1 + lG) +
γ

1 − γ
ln(

P

G
) + γ ln(

α

Ω
) = 0. (17)

Then, for everyΩ > Ω∗ ∃ a uniqueφ̄(Ω) ∈ [0, A

P+
(1+α)

α
ΩG

), such that:

i. φ < φ̄(Ω) ⇒ eGU = 1.

ii. φ > φ̄(Ω) ⇒ eGU = 0.

Proof. See appendix D

Equation (17) guarantees that ifΩ > Ω∗, then limφ→0 V 1
GU > limφ→0 V 0

GU . The intuition of

equation (17) is as follows: From the point of view of a parenteven if the direct cost of education

is zero (φ = 0), there still exists an opportunity cost (i.e., the foregone income from child labor) of

sending their children to school. This explains the first term on the right hand side of (17). This

opportunity cost increases with the child labor relative productivity lG. In addition, the higher the

fertility differential (G
P

), the higher is the incentive for unskilled parents to educate their children. This

is because, if they do not educate their children, then the equilibrium unskilled wage evolves according

to wU(Ω′) = P
G
wU(Ω),24 and future unskilled market income will decrease over time,as well as the

future utility of their descendants. In addition, the indirect utility of unskilled parents decreases with

the ratio of unskilled to skilled agents,Ω. When unskilled parents educate their children, then such

measure affects negatively their value function in the firstperiod only.

Therefore, item(i) and(ii) from Proposition 3 and Figure 2 illustrate the decision of unskilled

parents to educate or not their children. They show that, foreach level of inequality, it is optimal for

all unskilled parents to send their children to school only if the cost of education is sufficient small

(φ < φ̄(Ω)).

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

0
φ

VGU ( Ω)

φ̄( Ω)

V 0

GU ( Ω)
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GU ( Ω)

VGU ( Ω) = max{V 0

GU ( Ω) , V 1

GU ( Ω) }

For skilled parents there are two opposing effects associated with an increase in education costs

φ. First, a higher direct cost of education implies a lower present consumption and therefore lower

present utility. On the other hand, a higher education cost implies a higher demand for goodY ,

and therefore an increase in the skill wage premiumwS

wU (Ω)
. This allows skilled agents to purchase a

higher amount of goodZ in the market. When unskilled agents do not send their children to school

(φ > φ̄(Ω)), the effect on the skilled wage premium is small, and the value function associated with a

skilled parentV 1
PS(Ω) is continuous and strictly decreasing inφ ∈ (φ̄(Ω), A

P
).

When unskilled parents decide to send their children to school (φ < φ̄(Ω)) this reinforces the

increase in the demand for goodY and therefore the effect ofφ on the skill wage premium. This

effect is stronger when inequality(Ω) is high. This effect will, however, be present only in the first

period. From the second period on, there will be only skilledagents and for future generations, utility

will be strictly decreasing with education costsφ. Therefore, it can be shown that, in an equilibrium

when both skilled and unskilled parents send their childrento acquire skills, there exists a sufficient

large altruism factorγ, such that the value function of skilled parentsV
1,a′>0
PS (Ω) is continuous and

strictly decreasing withφ ∈ [0, φ̄(Ω)) whereφ̄(Ω) ∈ [0, A

P+
(1+α)

α
ΩG

). Defineφ̄(Ω)sup = A

P+
(1+α)

α
ΩG

.

It can be shown that if inequality is sufficiently high, skilled agents strictly prefer an education cost

φ = φ̄(Ω)sup > 0, than a policy in which the acquisition of skill is freely provided (φ = 0).

Proposition 4 LetΩ∗∗ be the measure of unskilled to skilled agents defined implicitly by

αγ ln(
δΩ

α
) + α ln(1 + lG) +

αγ

1 − γ
ln(

G

P
) = ln(1 +

P
(1+α)

α
ΩG

). (18)
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Then, for anyΩ > max{Ω∗, Ω∗∗} skilled agents strictly prefer education costsφ = φ̄(Ω)sup than

φ = 0.

Proof. See appendix D

The left hand side of equation (18) corresponds to the benefits for skilled parents of having a high

educational cost, such that unskilled parents do not send their children to school. Such benefits are

increasing with inequalityΩ, child laborlG and with fertility differential G
P

.25 The right hand side

corresponds to the negative effect on utility of a “high” cost of education.

Figure 3 describes well Proposition 4. It shows that the value function of skilled parents is not

necessarily continuous atφ̄(Ω). In addition, skilled parents might prefer an education cost φ > φ̄(Ω),

such that unskilled parents do not educate their children than a lower education costφ < φ̄(Ω), such

that unskilled parents send their children to acquire skills. If φ < φ̄(Ω), then future generations of

skilled parents will have to work at home in the production ofgoodZ, since future market prices of

goodZ will be at its maximum value (δwS) and it is cheaper to produce goodZ at home. This implies

that depending on the level of inequality it is a vested interest of skilled agents to erect barriers to the

acquisition of skills.

Figure 3: Skilled Parents Value Function

0  

V 1

P S(Ω)

V
1 ,a ′>0

P S (Ω)

φ̄(Ω) φ

V P S(Ω)

Consider, for instance, that multilateral agencies provide financial aids for developing countries

to improve their public education systems. These financial aids might help to institute a free, compul-

sory education or might be in a form of subsidies to poor families to educate their children.26 What
25Recall that the unskilled wage and therefore the market price of “home goods” are decreasing withΩ andlG. More-

over, in an equilibrium in which only skilled parents educate their childrenwU (Ω′) = P
G

wU (Ω).
26Notice that this policy does not require tax increases.
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Proposition 4 and Figure 3 show is that, depending on the level of inequality, this policy is not nec-

essarily welfare improving under the Pareto criterion. General equilibrium price adjustments implies

that future skill premiums would reduce as the children of unskilled parents attend schools. In addi-

tion, the future price of the “home good” (Z) will increase. Future skilled agents might have to work

at home to produce goodZ instead of buying it in the market. Since parents value the future utility of

their children, the welfare of skilled parents might be reduced.27

Observe, however, that this policy is Pareto improving in a model similar to the one presented by

Galor and Zeira (1993).28 In their model, parents’ utility depends on the size of bequest and not on

their children’s utility. The policy analyzed above is, however, also Pareto improving in the Galor

and Zeira model even if parents utility depends on the utility of their children. The reason is that as

long as the skilled current and future wages do not change, the policy will be Pareto improving, even

though the skilled wage premium is reduced. There is no “homegood” in the Galor and Zeira model.

In our model, a reduced skilled wage premium implies a highermarket price of goodZ.

5 Extensions

In order to derive the main results of the last section, the model was kept at a very simple level. There

are, however, some extensions that would enrich some of our results, especially those concerning how

societies decide to change public education. Firstly, we abstract from capital accumulation. Capital

accumulation is, however, key in the analysis of economic development. If, for instance, the skilled

labor were more complementary to capital than the unskilledone, then the skilled wage premium

would increase with capital accumulation. Skilled agents would therefore have an additional motive

to block policies that provide education at low costs, reinforcing some of our results.

We also abstract from improvements in technology in the market and at home. Improvements in

the technology in the “home sector”, such as the introduction and development of home appliances,

that save time in household chores would increase the opportunity cost of buying the “home good” in

the market.29 This would decrease the market price of home goods and the unskilled wage. Unskilled

parents will have higher incentives to send their children to school, since their future income will be

lower.

As in Doepke and Zilibotti (2005), the cost of acquiring skills is exogenous in our model economy.

The education costφ per child could be endogenous as, for instance, in de la Croixand Doepke

(2003), where this cost is defined in units of time of teacherswho have the average human capital

27Notice that with this policy the skill wage premium in the first period might increase, since, as argued before, there
is a higher demand for goodY . This is because education costsφ is in terms of the consumption goodY . In addition,
skilled parents do not have to work at home in the period. Theycan still buy it in the market.

28In the model described by Doepke (2004), this policy is also not Pareto improving. In his model there is only one
good, which can be produced with skilled or unskilled labor with just one technology (i.e.,Y = F (LS , LU )). Changes
in the supply of unskilled labor will then affect the skilledwage. 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 and Yorukoglu (2005) who investigates the rise in female
labor force participation rates in the last century. See Cavalcanti and Tavares (2008) for some empirical evidence on this
issue.
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in the population. For our purpose, however, it is importantto consider not only the direct cost of

acquiring skills, but also some indirect costs, such as availability of schools and entrance policies in

universities. Sokoloff and Engerman (2000: 230) states that “where there existed elites who were

sharply differentiated from the rest of the population on the basis of wealth, human capital, and

political influence, they seem to have used their standing torestrict competition.”

In addition, the political power is also not endogenous in our model (see, for instance, Bour-

guignon and Verdier (2000)). Notice that if the political power depends on the vote of the median

agent, then countries would in some point in time improve their public education system and inequal-

ity will decrease. This is because unskilled parents have a higher fertility than skilled ones, then in

some point in time political power will be in the hands of unskilled parents. However, if the political

power is also unequal and its concentration depends on income and education (see Engerman and

Sokoloff (2005)), then improvements in the public education system will be slow and inequality will

persist. Like in Bernabou (1996, 2005), if in our model the pivotal agent is an agent with some rank

λ∗ of income, which is not necessarily equal to the median (λ = 1
2
),30 then as inequality changes

over time, due to differences in fertility, political powermight change hands and inequality might

decrease.31 As emphasized by Lindert (2004), it was the unequal distribution of political voice and

not the lack of intellectual leaders that explain why countries did not invest in public education in the

eighteenth century.

Finally, in our model the elite opposes policies that improve access to skill acquisition to guar-

antee a cheap supply of “home” services. Another way of getting such services at low price is by

importing workers from developing countries. This point isemphasized, for instance, in Kremer and

Watt (2006). They show that many “new rich” countries such asHong Kong and Singapore issue spe-

cial visas for foreigner women to work as private household workers. In this case, more high-skilled

native women are therefore available to join the labor market, which can drive down relative wages

among high-skilled workers and reducing the disparity in wages between low and high skilled work-

ers. Therefore, a cheap supply of “home” goods does not necessarily depend on suppressing public

education. Indeed, the correlation of domestic workers andforeign born over total population is about

43 percent, and it remains statistically significant when wecontrol for the level of development. In

the sample with 39 developing and developed countries used in Figure 1, Singapore, for instance,

has one of the largest fraction of domestic workers over total employment. In addition, according to

international standardized tests, Singapore, however, performs well in the area of education and is one

of the countries with the highest stock of foreign born population and net migration rate.32 Therefore,

if we consider the possibility of international migration in our model, then more liberal policies for

unskilled labor immigration may endogenously lead to more political support for a strong domestic

30A perfect democracy corresponds toλ = 1
2 . When political power is correlated with income or education, we have

thatλ > 1
2 .

31In Acemoglu and Robinson (2000), the rich elite in power might choose to enlarge the income franchise because of a
threat of insurrection when inequality is high.

32In the Trends in International Mathematics and Science Study (TIMSS) 2003 report, Singapore ranks first in Math
and Science. Moreover, according to the World Development Indicators, Singapore has in the recent years a net migration
rate that is higher than what is observed in all OECD countries. Data form the United Nations Statistics Division also
shows that the ratio of foreign born over total population isabout 42 percent in Singapore, which is about 3 times that in
the United States.
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public education system, while more restrictive immigration policies may lower the prospects for

improvements in education. Such analysis is consistent forthe case of countries with positive net mi-

gration. If there is more emigration of unskilled than skilled workers, then the elite will have stronger

incentive to block policies to improve public education. The interaction of immigration and education

policies is certainly an interesting topic that we plan to investigate.

Though all extensions are important to understand the evolution of policies and institutions, they

are not crucial to show how some cheap home goods benefit part of the society and why some indi-

viduals might block policies that are beneficial for aggregate growth and development.

6 Concluding Remarks

There exists a large literature which shows that public education is favorable for growth because it

increases the level of human capital and at the same time it tends to produce a more even income

distribution.33 More egalitarian societies are also associated with less social conflicts and individuals

have a lower tendency to report themselves happy when inequality is high (e.g., Alesina, DiTella,

and MacCulloch (2004)). Therefore it is important to study the reasons why the elite opposes the

development of a strong public education system. It might bethat education is related to social status

and a strong public education system might threaten the elite’s political power. We contribute to

this literature by showing that one of this social status might be the specialization of skilled workers

in high-paid jobs and the abundance of unskilled workers in the production of some cheap “home

goods” in the market, such as painting and cleaning a house, babysitting and/or cooking. Unskilled

workers will, however, have to work at home and in the market with low-paid jobs to acquire “market

goods”. We emphasize the role of general equilibrium price adjustments to show why the elite might

erect barriers to policies that improve public education. The higher the unskilled to skilled labor

ratio, the lower is the relative price of the “home good”. We show that, depending on the level of

inequality, the elite might oppose policies that improve the education system even if there is no tax

increases to finance such policies and their wages are not directly affected. We also provide some

direct empirical evidence and narratives consistent with our theory. Finally, we discuss the case of

Singapore and other new riches countries, which guaranteesthe cheap supply of “home” goods by

importing workers from developing countries, without suppressing public education and how more

liberal policies for unskilled labor immigration may endogenously 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 large family size.
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VGU(Ω) = max
e∈{0,1},zM ,a

{ln(wU(Ω)(1 − a) − q(Ω)zM − φeG) + α ln(zM + Ba + BlG(1 − e))

+ γ[eVPS(Ω′) + (1 − e)VGU(Ω′)]}.

The optimal conditions fora andzM are

∂VGU

∂a
= −

wU(Ω)

c
+ α

B

z
≤ 0, a ≥ 0,

∂VGU

∂a
a = 0, (19)

∂VGU

∂zM
= −

q(Ω)

c
+ α

1

z
≤ 0, zM ≥ 0,

∂VGU

∂zM
zM = 0. (20)

Notice that ifzM > 0 this implies thatwU (Ω)
q(Ω)

≥ B, which is a contradiction sincewU (Ω)
q(Ω)

= δB and

δ ∈ (0, 1). This implies thatzM
GU = 0 and

aGU = max{0,
wU(Ω)(α − lG(1 − e)) − αφeG

wU(Ω)(1 + α)
}.

If eGU = 0

a0
GU = max{0,

α − lG

1 + α
},

and

V 0
GU(Ω) = ln(wU(Ω)(1 − a0

U)) + α ln(Ba0
U + BlG) + γVGU(Ω′).

Assumption 1 states thatα ≥ lG. Then

V 0
GU(Ω) = ln(

wU(Ω)(1 + lG)

1 + α
) + α ln(

Bα(1 + lG)

1 + α
) + γVGU(Ω′). (21)

Now, suppose thateGU = 1, in this case:

a1
GU = max{0,

α(wU(Ω) − φG)

wU(Ω)(1 + α)
}.

Then, as long as education costs are not too high relative to the unskilled wage34, i.e.,wU(Ω) > φG,

a1
GU is positive and

V 1
GU(Ω) = ln(

wU(Ω) − φG

1 + α
) + α ln(

Bα(wU(Ω) − φG)

wU(Ω)(1 + α)
) + γVPS(Ω′). (22)

34Notice that since parents weight their children in the same way, we have that ifwU (Ω) < φG, theneGU = 0 and the
value function of unskilled parents is represented by equation (21)
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B Skilled Households with Small Family

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

VPS(Ω) = max
e∈{0,1},zM ,a

{ln(wS(Ω)(1 − a) − q(Ω)zM − φeP ) + α ln(zM + Ba + BlP (1 − e))

+ γ[eVPS(Ω′) + (1 − e)VGU(Ω′)]}.

The optimal conditions fora andzM are

∂VPS

∂a
= −

wS(Ω)

c
+ α

B

z
≤ 0, a ≥ 0,

∂VPS

∂a
a = 0, (23)

∂VPS

∂zM
= −

q(Ω)

c
+ α

1

z
≤ 0, zM ≥ 0,

∂VPS

∂zM
zM = 0. (24)

It is straightforward to show that:

i. Whenq(Ω) < A
B

, thena = 0, zM > 0.

ii. Whenq(Ω) = A
B

, thena ≥ 0, zM ≥ 0.

iii. When q(Ω) > A
B

, thena > 0, zM = 0.

Therefore, in order to have market demand for goodZ its price cannot be “too” high. Otherwise

agents will produce goodZ at home.

Assumption 2 states that education cost is not “too” high relatively to the skilled wage, i.e.,wS =

A > φP . Otherwise, skilled parents will never educate their children. Let’s first assume that there is

initially market production of goodZ, therefore we are under case 1 above. We have thataPS = 0. If

ePS = 1, then

zM
PS =

α(wS − φP )

q(Ω)(1 + α)
,

as long aswS = A > φP , which is true by assumption. Therefore,

V 1
PS(Ω) = ln(

wS − φP

1 + α
) + α ln(

α(wS − φP )

(1 + α)q(Ω)
) + γVPS(Ω′). (25)

Now, if ePS = 0, then

zM
PS =

αwS − q(Ω)BlP

(1 + α)q(Ω)
.

Therefore,

V 0
PS(Ω) = ln(

wS + q(Ω)BlP

1 + α
) + α ln(

α(wS + qBlP )

(1 + α)q(Ω)
) + γVGU(Ω′).

Now, let’s consider case(iii). We have thataPS > 0 andzM
PS = 0. If ePS = 1, then

V
1,a>0
PS (Ω) = ln(

wS − φP

1 + α
) + α ln(

Bα(wS − φP )

(1 + α)wS

) + γVPS(Ω′). (26)
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Notice that under case(iii) there exists no market demand for goodZ. Let’s assume initially that

there is market production for goodZ, and the economy is under case(i). In this case, skilled parents

educate their children if and only if

V 1
PS(Ω) − V 0

PS(Ω) > 0.

This requires that

γ[VPS(Ω′) − VGU(Ω′)] >

ln(wS+q(Ω)BlP

1+α
) + α ln(α(wS+qBlP )

(1+α)q(Ω)
) − [ln(wS−φP

1+α
) + α ln(α(wS−φP )

(1+α)q(Ω)
)].

Therefore,

γ[VPS(Ω′) − VGU(Ω′)] > (1 + α) ln(
wS + q(Ω)BlP

wS − φP
). (27)

In case (ii), skilled agents are indifferent between working at home or buying the “home” good in

the market. It can be therefore represented by either case (i) or (iii), or any solution in whicha > 0

andzM > 0 and all constraints are satisfied.

From equations (21) and (22), we have that unskilled agents send their children to school if and

only if

V 1
GU(Ω) − V 0

GU(Ω) > 0.

This requires that

γ[VPS(Ω′) − VGU(Ω′)] >

ln(wU (Ω)(1+lG)
1+α

) + α ln(Bα(1+lG)
1+α

) − [ln(wU (Ω)−φG

1+α
) + α ln(Bα(wU (Ω)−φG)

wU (Ω)(1+α)
)].

Or

γ[VPS(Ω′) − VGU(Ω′)] > (1 + α) ln(
wU(Ω)(1 + lG)

wU(Ω) − φG
). (28)

In order to prove thateGU = 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 show that

(1 + α) ln(
wU(Ω)(1 + lG)

wU(Ω) − φG
) > (1 + α) ln(

wS + q(Ω)BlP

wS − φP
).

Or
wU(Ω)(1 + lG)

wU(Ω) − φG
>

wS + q(Ω)BlP

wS − φP
.

Recall thatq(Ω) = wU (Ω)
δB

, which implies that

wU(Ω)(1 + lG)

wU(Ω) − φG
>

δwS + wU(Ω)lP

δ(wS − φP )
.
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Rearranging the above equation yields

wU(Ω)[δwSG − wU(Ω)P ]l + δφ[wSG − wU(Ω)P ] + wU(Ω)GlPφ[1 − δ] > 0,

which is clearly positive, sincewU(Ω) < δwS, G > P , andδ ∈ (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 educate their children.

Part I: Just skilled parents educate their children.

Let’s characterize the first equilibrium in which just skilled parents educate their children. In this

case there will be market production of goodZ in every period and skilled parents will not work at

home. In this case, the wage rate is given by

wU(Ω) = min{δwS,
α(A − φP )

Ω(1 + lG)
}.

The ratio of unskilled to skilled workers will grow at rateG
P
− 1 > 0, i.e.,Ω′ = G

P
Ω. Therefore, at

some time periodt ≥ 0, the measure of unskilled agents relatively to skilled agents will be sufficiently

large, i.e.,Ω = XGU

XPS
>

(A−φP )
δA

× α
(1+lG)

, such thatwU(Ω′) = P
G
wU(Ω). Moreover,q(Ω) = wU (Ω)

δB
,

which will also grow at gross rateP
G

. Usingq(Ω) into equation (25) and solving it forward yield:

V 1
PS(Ω) =

ln(wS−φP

1+α
) + α ln(α(wS−φP )

(1+α)q(Ω)
)

1 − γ
−

αγ

(1 − γ)2
ln(

P

G
). (29)

Unskilled parents will not educate their children and will also not buy goodZ in the market. Thus

V 0
GU(Ω) = ln(wU(Ω)(1 − a0

U)) + α ln(Ba0
U + BlG) + γVGU(Ω′).

Since unskilled parents will not send their children to school they will not pay the cost associated to

education and will receive income from child labor. The family size enters positively in the indirect

utility function:

V 0
GU(Ω) =

(1 + α) ln(1+lG
1+α

) + α ln αB + ln wU(Ω)

1 − γ
+

γ

(1 − γ)2
ln(

P

G
). (30)
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In order to fully characterize the equilibrium it remains tofind equilibrium prices. We know that

wS = A and wU (Ω)
q(Ω)

= δB. Using the equilibrium in the goods market, we can show that

XGU

XPS

cGU + cPS + φP = A,

and

wU(Ω) =
α(A − φP )

Ω(1 + lG)
,

as long aswU(Ω) < δwS. Recall thatΩ′ = G
P

Ω, and the initial stateΩ0 is given. It is also important

to show that if a parent deviates from its optimal choice, then he gets a lower utility. Consider first

an unskilled parent that chooses to deviate from this equilibrium. This parent will send their children

to school when all other unskilled parents are not educatingtheir children. It is important to observe

that since parents value each child in the same way, and cannot use their children’s future income

as a collateral in a loan to finance their children education,then the choice of unskilled parents to

send their children to school is only available ifwU(Ω) > φG. Therefore, ifwU(Ω) < φG, then

unskilled parents do not have the choice to send their children to school andVGU(Ω) is the optimal

value function for unskilled parents. Future descendants will have a small family size and educate

their children. The utility of this parent is:

ṼGU(Ω) = ln(
wU(Ω) − φG

1 + α
) + α ln(

Bα(wU(Ω) − φG)

wU(Ω)(1 + α)
)

+γ[
ln(wS−φP

1+α
) + α ln(α(wS−φP )

(1+α)q(Ω)
) − α

1−γ
ln(P

G
))

1 − γ
].

Therefore, as long as

V 0
GU(Ω) − ṼGU(Ω) ≥ 0,

it is optimal for an unskilled parent to not send their children to school when all other unskilled parents

are not educating their children. It can be shown that this condition is satisfied when

(1 + α) ln(wU(Ω)) − (1 − γ)(1 + α) ln(wU(Ω) − φG) > (31)

γ(1 + α) ln(wS − φP ) + γα ln δ − (1 + α) ln(1 + lG) −
(1 + α)γ

1 − γ
ln(

P

G
).

The left hand side (LHS) of (31) attains a minimum atwU(Ω) = φG

γ
and for allφG < wU(Ω) < φG

γ

the LHS is decreasing inwU(Ω). Moreover, it is continuous inwU(Ω) > φG and it goes to infinity

aswU(Ω) →+ φG. On the other hand, the right hand side (RHS) of (31) is independent ofwU(Ω).

Therefore, we can define value for the parameters of the model, such thatφG < w∗
U ≤ min{δA, φG

γ
}

such that for anyφG < wU(Ω) < w∗
U , it is optimal for unskilled parents to not educate their children.35

In the case thatφG > wU(Ω), V 0
GU(Ω) is the optimal value function.

35For some parameters value we can havew∗
U > δwS , which implies that is always optimal for unskilled parentsto not

educate their children.
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Now, consider a skilled parent that choose to not educate their children when all skilled parents

are sending their descendants to school. Future descendants choose to have a large family size and do

not educate their children. The utility of this parent is

ṼPS(Ω) = (1 + α) ln(
wS + q(Ω)BlP

1 + α
) + α ln(

α

q(Ω)
) +

γ

1 − γ
[(1 + α) ln(

1 + lG

1 + α
) + lnwU(Ω) + α ln αB +

1

1 − γ
ln(

P

G
)].

Therefore, as long asV 1
PS(Ω)− ṼPS(Ω) > 0, it is optimal for a skilled parent to educate their children

when all other skilled parents are also sending their children to school and unskilled parents are not

educating their children. This condition is satisfied when

(1 + α) ln(wS − φP ) + γα ln δ − γ(1 + α) ln(1 + lG) −
(1 + α)γ

1 − γ
ln(

P

G
) > (32)

(1 − γ)(1 + α) ln(wS +
wU(Ω)

δ
lP ) + γ(1 + α) ln(wU(Ω)).

The LHS of (32) is independent ofwU(Ω), while the RHS is continuous and increasing inwU(Ω).

Moreover, aswU(Ω) → 0 the RHS → −∞, and whenwU(Ω) → ∞, then theRHS → ∞.

Therefore, there exists aw∗∗
U > 0, such that for anywU(Ω) < w∗∗

U , it is optimal for skilled parents

to educate their children. DefinēwU = min{w∗
U , w∗∗

U }. This implies that for anywU(Ω) ≤ w̄U it is

optimal for unskilled parents to not send their children to school and it is optimal for skilled parents

to educate their children.

Part II: Skilled and unskilled parents educate their children.

Now, let’s characterize the equilibrium when skilled and unskilled parents educate their children.

In this equilibrium there is market production of goodZ only in the first period. The value function

of a skilled worker is:

V
1,a′>0
PS (Ω) =

(1 + α) ln(wS−φP

1+α
) + α ln(αB) − γα lnwS

1 − γ
+ α ln δ − α ln wU(Ω). (33)

Unskilled agents with a large family size will educate theirchildren. Their descendants will then have

a small family size and will also educate their children. Thevalue function of an unskilled parent is:

V 1
GU(Ω) = (1 + α) ln(

wU(Ω) − φG

1 + α
) +

1

1 − γ
α ln(αB) − α ln(wU(Ω)) + (34)

γ
(1 + α) ln(wS−φP

1+α
) − α ln wS

1 − γ
.

Now, it is important to show that individual deviations fromthe optimal policy yield a lower payoff.

Given item(ii) of proposition 2 it is sufficient to show only the condition that guarantees that it is

optimal for unskilled parents to educate their children. Suppose that an unskilled parent decides to not

educate their children when all other parents (skilled and unskilled) are sending their descendants to
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attend school. In this case, there are two possibilities: their descendants choose to educate or not their

children. Notice, however, that in the next period, their children will be the only unskilled agents in

the economy. If they are a small measure of the total population, then the unskilled wage will be at its

maximum value,36 wU(Ω′) = δwS. Under the interesting case, wherew∗
U < δwS, their descendants

will choose to educate their children. Then, the value associated with this deviation is:

V̂GU(Ω) = (1 + α) ln(
1 + lG

1 + α
) + ln wU(Ω) + α ln αB +

γ[(1 + α) ln(
δwS − φG

1 + α
) + α ln(

αB

δwS

)] +
γ2

1 − γ
[(1 + α) ln(

wS − φP

1 + α
) + α ln(

αB

δwS

)]

As long asV 1
GU(Ω) − V̂GU(Ω) > 0 it is optimal for unskilled parents send their children to school

when all other parents are also educating their descendants. This is true as long as

(1 + α) ln(
wU(Ω)

wU(Ω) − φG
) < γ(1 + α) ln(wS − φP ) − (1 + α) ln(1 + lG) − (35)

γ[(1 + α) ln(δwS − φG) − α ln δ].

The LHS of (35) is continuous and decreasing inwU(Ω). Moreover, whenwU(Ω) → φG, then the

LHS → ∞, and whenwU(Ω) → ∞, then theLHS → 0. Therefore, as long as the RHS is positive,

there exists aw•
U , such that for anywU(Ω) > w•

U , condition (35) is satisfied.

Observe that condition (31) can be rewritten as:

(1 + α) ln(
wU(Ω)

wU(Ω) − φG
) > γ(1 + α) ln(wS − φP ) − (1 + α) ln(1 + lG) (36)

−
(1 + α)γ

1 − γ
ln(

P

G
) − γ[(1 + α) ln(wU(Ω) − φG) − α ln δ].

Since
(1 + α)γ

1 − γ
ln(

G

P
) + γ(1 + α) ln(

δwS − φG

wU(Ω) − φG
) > 0,

it can be shown that the RHS of (36) is larger than the RHS of (35), which implies that for some

parameters value in whichw∗
U andw•

U , we have thatφG < w∗
U < w•

U .

Part III: Skilled and a fraction of unskilled parents educate their children.

In this equilibrium, a fraction of unskilled parents educate their children. Since parents give the

same weight in the utility function to each child, we must have that unskilled parents are indifferent

to send or not their children to school. Letη be the fraction of unskilled parents that educate their

children. In this case, the unskilled wage is given by:

wU(Ω) =
α(A − φ(P + ηΩG))

Ω(η + (1 − η)(1 + lG))
. (37)

36The next period state variable will beΩ′ = G
G(XGU−1)+PXP S

.
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The state variable evolves according to:

Ω′ =
(1 − η)G

P + ηΩG
Ω. (38)

In order to have an analytical solution for this case, let’s focus on a stationary equilibrium in which

the ratio of unskilled to skilled parents is constant37 (i.e.,Ω′ = Ω), we have that:

η =
G − P

(1 + Ω)G
, (39)

andwU(Ω′) = wU(Ω). In addition:

VPS(Ω) =
ln(wS−φP

1+α
) + α ln(α(wS−φP )

(1+α)q(Ω)
)

1 − γ
,

V 0
GU(Ω) =

ln(wU (Ω)(1+lG)
1+α

) + α ln(Bα(1+lG)
1+α

)

1 − γ
,

V 1
GU(Ω) = ln(

wU(Ω) − φG

1 + α
) + α ln(

Bα(wU(Ω) − φG)

wU(Ω)(1 + α)
) + γVPS(Ω).

Moreover, we must haveV 0
GU(Ω) = V 1

GU(Ω), this implies that:

(1 + α) ln(wU(Ω)) − (1 − γ)(1 + α) ln(wU(Ω) − φG) = (40)

γ(1 + α) ln(wS − φP ) + γα ln δ − (1 + α) ln(1 + lG).

The LHS of (40) is identical to the LHS of (31). The RHS of (40) is also similar to the RHS of (31),

except for the last part of equation (31), which has a term with ln(P
G

), that is not in the equation above

because the ratio of unskilled to skilled parents is now constant. This implies that the RHS of (31) is

larger than the RHS of (40). Therefore, we can define aw∗∗∗
U , which is larger thanw∗

U such that for

wU(Ω) = w∗∗∗
U < δwS, unskilled parents are indifferent about educating or not their children and the

ratio of unskilled to skilled agents is constant over time. In addition, by rearranging equation (40) and

comparing it with (35), we can show thatw∗∗∗
U < w•. Notice that by Proposition 2, we have that if

eGU = 1, thenePS = 1.

D Main Results

Proof of Proposition 3

The equilibrium value function when unskilled parents do not educate their children is:

V 0
GU(Ω) =

(1 + α) ln(1+lG
1+α

) + α ln αB + ln wU(Ω)

1 − γ
+

γ

(1 − γ)2
ln(

P

G
).

37This does not rule out other types of equilibrium in which just a fraction of unskilled parents educate their children.
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In this equilibrium, the unskilled wage is:

wU(Ω) =
α(A − φP )

Ω(1 + lG)
.

Notice thatV 0
GU(Ω) is clearly continuous inφ ∈ [0, A

P
). Moreover, forφ ∈ [0, A

P
)

∂V 0
GU (Ω)

∂φ
=

∂wU (Ω)
∂φ

wU(Ω)(1 − γ)
< 0.

In addition:

lim
φ→A

P

V 0
GU(Ω) = −∞,

and

lim
φ→0

V 0
GU(Ω) =

(1 + α) ln(1+lG
1+α

) + α ln αB + ln( αA
Ω(1+lG)

)

1 − γ
+

γ

(1 − γ)2
ln(

P

G
).

The equilibrium value function when unskilled parents educate their children is:

V 1
GU(Ω) = (1 + α) ln(

wU(Ω) − φG

1 + α
) +

α lnαB

1 − γ
− α ln wU(Ω) + γ

(1 + α) ln(wS−φP

1+α
) − α ln wS

1 − γ
,

where

wU(Ω) =
α(A − φ(P + ΩG))

Ω
.

The value functionV 1
GU(Ω) is continuous inφ ∈ [0, A

P+ 1+α
α

ΩG
) and

∂V 1
GU (Ω)

∂φ
=

∂wU (Ω)

∂φ
[

wU(Ω) + αφG

wU(Ω)(wU(Ω) − φG)
] −

(1 + α)G

wU(Ω) − φG
−

γ(1 + α)P

(1 − γ)(A − φP )
< 0.

We also have that:

lim
φ→ A

P+ 1+α
α ΩG

V 1
GU(Ω) = −∞,

and

lim
φ→0

V 1
GU(Ω) = ln

αA

Ω
+

α

1 − γ
ln αB +

γ

1 − γ
ln A −

1

1 − γ
(1 + α) ln(1 + α).

Condition (17) guarantees thatlimφ→0 V 1
GU(Ω) > limφ→0 V 0

GU(Ω). SinceA
P

> A

P+ 1+α
α

ΩG
, this proves

item (i) and item(ii) of proposition 3.

Proof of Proposition 4

In equilibrium, skilled parents always educate their children. Therefore:

V 1
PS(Ω) = ln(

wS − φP

1 + α
) + α ln(

α(wS − φP )

(1 + α)q(Ω)
) + γVPS(Ω′).

If φ ∈ (φ̄(Ω), A
P

) and φ̄(Ω) ∈ [0, A

P+
(1+α)

α
ΩG

), then unskilled parents will not educate their children
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and skilled parents will not work at home. Then

V 1
PS(Ω) =

ln(wS−φP

1+α
) + α ln(α(wS−φP )

(1+α)q(Ω)
)

1 − γ
−

αγ

(1 − γ)2
ln(

P

G
),

with wS = A, q(Ω) = wU (Ω)
δB

andwU(Ω) = α(A−φP )
Ω(1+lG)

. It is straightforward to show thatV 1
PS(Ω) is

continuous inφ ∈ (φ̄(Ω), A
P

) and

∂V 1
PS(Ω)

∂φ
= −

1

1 − γ

P

A − φP
< 0.

Notice also that

lim
φ→A

P

V 1
PS(Ω) = −∞.

If φ ∈ [0, φ̄(Ω)), then unskilled parents will educate their children and there exists market produc-

tion of goodZ only in the first period. The value associated with a skilled parent problem is

V
1,a′>0
PS (Ω) =

(1 + α) ln(wS−φP

1+α
) + α ln(αB) − γα lnwS

1 − γ
+ α ln δ − α ln wU(Ω),

with wS = A andwU(Ω) = α(A−φ(P+ΩG))
Ω

. Moreover:

∂V
1,a′>0

PS (Ω)

∂φ
= −

1 + α

1 − γ

P

A − φP
+ α

P + ΩG

A − φ(P + ΩG)
.

Notice that there are two effects in opposing directions. Itcan be shown that for a large altruism factor
1

1−γ
> α

1+α

A−φP

A−φ(P+ΩG)
P+ΩG

P
, we have that∂V

1,a′>0
PS

(Ω)

∂φ
< 0.

Notice that ifφ = 0 andΩ > Ω∗, then

V
1,a′>0
PS (Ω, φ = 0) =

1 + α

1 − γ
ln(

A

1 + α
) +

α

1 − γ
ln(αB) −

γα

1 − γ
ln A + α ln(

δΩ

αA
).

Recall thatφ̄(Ω) ∈ [0, A

P+ (1+α)
α

ΩG
). Defineφ̄(Ω)sup = A

P+ (1+α)
α

ΩG
. If φ = φ̄(Ω)sup andΩ > Ω∗, then

unskilled parents will not educate their children and

V 1
PS(Ω, φ = φ̄(Ω)sup) =

1

1 − γ
ln(

A

1 + αP
(1+α)ΩG

) +
α

1 − γ
ln(δBΩ(1 + lG)) − ...

1 + α

1 − γ
ln(1 + α) +

αγ

(1 − γ)2
ln

G

P
.

It can be shown thatV 1
PS(Ω, φ = φ̄(Ω)sup) > V

1,a′>0
PS (Ω, φ = 0) if and only if Ω > Ω∗ and

αγ ln(
δΩ

α
) + α ln(1 + lG) +

αγ

1 − γ
ln

G

P
> ln(1 +

αP

(1 + α)ΩG
). (41)

TheLHS of (41) is continuous and increasing inΩ > 0. Moreover, asΩ → 0, thenLHS → −∞

and asΩ → ∞, thenLHS → ∞. On the other hand, theRHS of (41) is continuous and decreasing
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in Ω > 0. In addition, asΩ → 0, thenRHS → ∞ and asΩ → ∞, thenLHS → 0. Therefore, there

exists anΩ∗∗ > 0, such that ifΩ > max{Ω∗∗, Ω∗}, then skilled agents strictly prefer an education

costφ = φ̄(Ω)sup than a zero education cost (φ = 0).

33


