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Abstract

This paper studies the effects of descent rules on human capital accumulation. We exploit a
policy experiment in Ghana that introduced minimum quotas for the land that parents should
devolve on their children. This policy differentially affected ethnic groups depending on their
descent rules: the matrilineal Akan saw a reduction in the share of land going to the matriclan
and an increase in the land going to male children (who could not inherit from their own fathers
before the reform). Patrilineal groups were instead less affected because sons could already
inherit from fathers before the reform. Using a difference-in-differences strategy, across cohorts
and ethnic groups, we estimate the impact of the reform on educational attainment. We find that
Akan boys exposed to the reform received on average 0.9 less years of education, a 10 percent
reduction. The effect is driven by landed households, for whom the reform did effectively bind,
while no effect is found for non-landed households. This evidence is consistent with the fact
that before the reform matrilineal groups in Ghana “over-invested” in education to substitute
for land inheritance. Our findings suggest that in the presence of customary norms, land reform
and the individualization of land rights may have implications that go beyond the agricultural

sector and affect human capital accumulation in the long run.

*We are grateful to Silvia Redaelli for her valuable inputs in the early stages of this project. We thank Maristella Bot-
ticini, Denis Cogneau, Sylvie Lambert, Matthias Messner, Daniel Trefler, Christopher Udry, Gordon Woodman, and seminar
participants at Bocconi University, CSAE Conference in Oxford, Paris School of Economics, IMT Lucca, CIFAR, Carlos III,
University of Pamplona, University College London, University of Calgary, ABCDE 2011 World Bank Conference, EBRD,
CAGE Conference, and University of Toulouse for helpful comments. We are indebted to the Ghana Statistical Service for
making the data available. This paper was written while Annamaria Milazzo was at Bocconi University and was undertaken
as part of the project ‘Actors, Markets, and Institutions in Developing Countries: A micro-empirical approach’ (AMID), a
Marie Curie Initial Training Network (ITN) funded by the European Commission under its Seventh Framework Programme—
Contract Number 214705 PITN-GA-2008-214705. The findings, interpretations, and conclusions expressed in this paper do not
necessarily represent the views of the World Bank, its Executive Directors, or the countries they represent.

TProfessor of Economics, Bocconi University, email: eliana.laferrara@unibocconi.it (Corresponding author)

tpost-doctoral Researcher, Development Research Group, World Bank, email: amilazzo@worldbank.org



1 Introduction

Recent years have seen important steps towards reforming land tenure and inheritance systems
across Africa as well as in other regions of the developing world. These reforms have pushed
towards the individualization of land rights, giving individuals greater control over the possibility
of alienating and bequeathing land, and in some instances targeting greater gender equality in land
allocation. In most cases the new laws were passed in contexts where traditional land allocation
patterns were still prevalent. Indeed, out of forty-three African countries for which information
is available, in twenty-seven customary law is granted statutory recognition as a source of laWE|
What are the effects of land and inheritance reform in the presence of customary norms that act
as a constraint on individual decision-making? Do these effects spread beyond land markets and
the agricultural sector? These are some of the questions to which we try to provide an answer.

We study Ghana, a country that is particularly interesting for our purposes because different
ethnic groups follow different customary norms regarding land inheritance. In particular, the largest
ethnic group -the Akan- is traditionally matrilineal, which implies that a man does not inherit land
from his father but from his maternal uncle. We take advantage of a policy change introduced by
the Government of Ghana in 1985, the Intestate Succession Law, which mandated that for all groups
a significant fraction of a man’s property should be inherited by his own children. This drastically
changed the choice set available to Akan households compared to other (patrilineal) groups for
which the Intestate Law had less consequences. Specifically, we are interested in understanding
if and how human capital investment was affected by this reform which essentially changed the
constraints on the inter-generational transmission of physical capital.

To frame our empirical exercise, we propose a simple model where a parent allocates his income
between own consumption and investment in education of the child, and where education and land
enter the child’s income-generating function. The matrilineal norm before the reform is represented
by an exogenous cap on the amount of land that the child can inherit. The Intestate Succession Law
can be formalized as a relaxation of the “matrilineal constraint”, leading to a higher amount of land
devolved on children. In our model this leads to an equilibrium with lower investment in the child’s
education. We also provide an extension of the model and consider a case in which the parent
has two children, a son and a daughter. Under assumptions that reflect the prevalent practice in
Ghana, where land inheritance is gender-linked (i.e., sons inherit from fathers and daughters from
mothers) and where matrilineal custom does not limit the transmission of land from mother to
daughter, our model predicts that the reform should lead to a decrease in education investment for

sons, and have an ambiguous effect on daughters’ education.

! Source: Women’s Legal and Economic Empowerment Database for Africa (LEED), The World Bank (2013).
Available at: http://go.worldbank.org/SIUXEOO7RO



In the context of Ghana, this simple theoretical framework implies that after the passage of
the Law we should expect relatively lower levels of investment in education for groups that were
previously subject to the matrilineal constraint (i.e., the Akan), but not for other groups. Further-
more, because the customary matrilineal norm implied restrictions on inheritance that were most
binding for boys, we expect the reform to affect boys’ human capital more than girls’. Finally, the
predictions of our model should apply to landed households, whose budget set was affected by the
reform, but not to landless ones.

We test the above predictions using five rounds of data from the Ghana Living Standards Survey
(GLSS). We compare the educational outcomes of individuals who were exposed to the reform in
the sense of being still in school when the Intestate Law was passed, to the outcomes of individuals
whose education should not have been affected by the Law because they were past school age in
1985. Our empirical strategy is thus a difference-in-differences strategy akin to that used by Duflo
(2001) and by Lavy and Zablotsky (2011). Specifically, we exploit differences across cohorts and
ethnic groups separately for males and females, as well as for landed and non-landed households
(the latter being unaffected by the Intestate Law).

Our results can be summarized as follows. Akan males exposed to the reform experienced a
reduction of 0.9 years of education compared to non-Akan males in the same cohort. Considering
that the average years of education of Akan males pre-reform were 8.6, this represents a 10 percent
reduction in education for this group compared to non-Akan males. We show in figure [2| that there
was a parallel trend in education for Akan and non-Akan men before the passage of the Law, and
that a trend break occurred for cohorts of Akan men born after 1974, i.e. who were in the last year
of primary school or younger at the time of the reform. The same does not hold for Akan women:
the (positive) difference between their education levels and those of non-Akan women is constant
before and after the reform. Importantly, the effect on males is driven by landed households, i.e.
households where the father could substitute between physical and human capital investment: no
effect is found for Akan men from non-landed households. We also find that Akan men affected
by the reform have a 9.7 (11.4) percentage points lower probability of completing at least primary
(secondary) school, while the change in the probability of completion for women is null.

Furthermore, we find a negative effect on attendance for children in later survey rounds, i.e.
when the reform has been fully internalized by the parents. Interestingly, the negative effect on
attendance is attenuated for boys who have more siblings, specifically boys who have older brothers.
Although we should be cautious in giving a causal interpretation to this result, it is consistent with
the fact that when paternal land needs to be shared among more heirs, leading to lower land per
child, parents disinvest less in education.

We conduct a number of tests to assess the plausibility of our identification strategy and the

robustness of our results. First, we consider an alternative control group constituted by the Ewe,



a Ghanaian patrilineal group whose average education pre-reform was much more similar to that
of the Akan compared to other patrilineal groups. Our estimates are unaffected, which helps us
rule out that our results are driven by mean reversion. Second, we conduct a falsification test
using the Akan from Cote d’Ivoire, a neighboring state where the Intestate Succession Law had
no jurisdiction, and find that the educational attainment of Ivorian Akans was unaffected by the
reform. We also show that our results are robust to excluding from the sample northern regions
where Akans are in very low numbers, to controlling for cocoa-growing villages where Akans are
highly represented, and to controlling for differential trends based on parental occupations. This
allows us to show that our results are not driven by omitted time-varying factors that are specific
to the regions where the Akan are spatially concentrated, or to changes in returns to education due
to fluctuations in cocoa production or to shocks to specific sectors. Finally, we also find evidence
that the Law affected occupational choice. In particular, compared to non-Akan males, Akan males
in later rounds show a higher probability of being farmers, while this is not the case for females.
This is consistent with the fact that the possibility of inheriting the father’s land may have affected
the choice of becoming farmers (an occupation in which the returns to education are lower than in
other sectors).

To sum up, we uncover significant and sizable effects of customary norms on the accumulation
of human capital. While our policy experiment is from Ghana, the policy implications of our
findings go beyond the Ghanaian context. Parental investment in human capital has been shown
to have important consequences for children’s well being and is a crucial input into their social
mobility prospects. Available evidence mostly comes from industrialized countries, where parents
are generally free to pass their wealth on to their offspring according to their will. However, in many
developing countries, just as in Ghana, bequests respond not only to parental decisions, but to a
series of claims by extended family and lineages that are enforced through customary norms. The
presence of these norms is a potential source of distortions in parents’ allocation decisions, the extent
of which is not yet fully understood (Platteau, 2000; Platteau et al., 2010). Our paper suggests that
policy changes targeting the agricultural sector, such as the individualization of land rights and
inheritance reform, interact with customary norms in such a way to generate significant implications
for other dimensions of economic and social development, among which the accumulation of human

capital in the long run.

This paper is related to several strands of the literature. A first body of literature looks at
the economic consequences of social norms and kinship systems, modeling household behavior as a
rational response to traditional customs (e.g., La Ferrara, 2003 and 2007; Goetghebuer and Plat-
teau, 2010; Mobarak et al., 2013; Quisumbing et al., 2001; Quisumbing and Otsuka, 2001). Gneezy,
Leonard and List (2009) show that differences between societies with distinct kinship systems and

customary rules —the matrilineal Khasi and patriarchal Maasai— correlate with economically rele-



vant behaviors such as the inclination toward competitiveness. Compared to this literature, our
paper exploits a policy change that constitutes an exogenous shock to the strength of the customary
norm. This allows us to make some progress toward establishing a causal link going from social
constraints to economic choices

A recent set of studies has focused on inheritance reforms favorable to women and studied their
impact on women’s outcomes, e.g. education, dowry payments and marriage in India (Goyal et al.,
2013; Roy, 2013), or fertility and son preference in Indonesia (Carranza, 2012). While we share an
interest in the effect of inheritance reforms, our focus is not on gender but rather on the constraints
generated by traditional kinship systems and faced by parents when choosing the combination of
human and physical capital of their children.

In this respect, our paper also relates to the literature on the constraints generated by extended
families ties. In particular, this literature suggests that family networks, mainly in the African
context, limit the possibility of undertaking profitable economic opportunities and create incentives
for hiding income due to informal risk-sharing arrangements (Baland, Guirkinger and Mali, 2011;
Jakiela and Ozier, 2012).

Finally, our paper also speaks to the literature on land rights security and investment in agri-
culture (e.g., Besley, 1995; Goldstein and Udry, 2008; Hornbeck, 2010). By showing that control
over the inter-generational transmission of land affects parental investment in human capital, we
show that policies for the individualization of land rights have far reaching consequences that go

well beyond changes in agricultural investment and productivity.

The remainder of the paper is organized as follows. Section 2 briefly reviews basic notions on
matrilineal and patrilineal descent principles taken from the anthropological literature and gives
some background on the Intestate Succession Law. In section 3 we present a simple model that
serves as a guide for our empirical analysis. Section 4 introduces our empirical strategy and section
5 provides a descriptive analysis of the data. Section 6 contains our main econometric results and

robustness checks and section 7 concludes.

2 Matrilineal inheritance and the Intestate Succession Law

Kinship systems form the basis for social organization in many developing countries. Kinship is
usually built around a unilineal descent group in which kin membership is transmitted from one

generation to the next only through ancestors of one gender. In patrilineal societies only males can

2A different approach treats social customs as endogenous and explains differences in the norms regarding inter-
generational transmission of property as a rational response to different economic environments (e.g., Botticini and
Siow, 2003; Platteau and Baland, 2001). We take the existence of matrilineal customs as given and study the effects

of an exogenous shift in these customs operated through legislation.



pass kin membership on to their offspring and children are considered to be part of their father’s kin
group. In matrilineal societies instead, only females can pass kin membership on to their offspring
and children are part of their mother’s kin group.

The principle of matrilineal descent is illustrated in figure [I} Following the notation in social
anthropology, triangles indicate males, circles females, vertical links indicate a descent bond, hor-
izontal ones a codescent bond, and the sign “=" stands for a marriage relationship. The shaded
symbols indicate members of the same matrikin. The top part of the diagram indicates a couple and
is the first of three generations represented in the diagram. Following the descent bonds (vertical
lines), it is easy to see how descent is traced only through females from a founding female ancestor.
In particular, if we consider the eldest man in the diagram, indicated as “heady”, we see that his
children belong to his wife’s kin group, not his own. When we look at figure [I| from the point of
view of the male symbol referred to as “head;”, we see again that his children do not belong to his
kin group, and that the members of his maternal kin are the children of his sisters.

The relationship between father and child in matrilineal societies is thus somewhat weaker than
in patrilineal ones, and some of the responsibilities generally assigned to fathers are instead taken
on by the mother’s brother. Importantly for our study, though, among the matrilineal Akan of
Ghana the father remains responsible for food and education expenditures of his childrenﬂ

The matrilineal and patrilineal systems involve important differences not only in terms of social
organization, but also for the intergenerational transmission of property. A general principle com-
mon to both is that rights to inheritance are usually gender-linked: males-to-males and females-to-
females. In patrilineal systems a man’s property is transmitted to his children (typically the sons),
while in matrilineal systems the man’s children do not belong to his kin group and are not entitled
to inherit his property. The man’s property is instead transferred to male members of his matrikin,
the preferred order of inheritance being: the man’s uterine brother, the son of a uterine sister, and
the son of the deceased’s mother’s sisterﬁ The woman’s property instead is typically passed on to
the daughters in both matrilineal and patrilineal societies.

Among the matrilineal Akan of Ghana, children have the customary obligation to work on
the father’s land. This can generate tensions between members of the nuclear family and the
matriclan over the rights to inherit the father’s land. On the other hand, “fathers are expected to
set up their male children in life (...) Today, setting up a child in life includes providing a western
type of education and/or apprenticeship” (Awusabo-Asare (1990), p. 7). Duncan (2010) reports

qualitative evidence of the growing importance of a mutual understanding between husband and

3For extensive studies on matrilineal traditions in Ghana, see among others Fortes (1950) and Okali (1983).
4The matrilineal inheritance principle applies to inherited property, which belongs to the matrikin, and to self-

acquired property in case of a man’s death intestate. According to Akan customary norms, a man could dispose of
his self-acquired property through inter-vivos gifts, sales or by writing a will before death, but this practice could

only entail a limited portion of land and required formal approval by the matrikin.



wife in favor of educating children as an acceptable substitute for land. This evidence corroborates
our theoretical prediction that Akan fathers traditionally considered education as a substitute for

land inheritance for their sons.

On June 14, 1985 the Intestate Succession Law (PNDCL 111) was promulgated by the Govern-
ment of Ghana. The main innovation brought by the Law was the specific protection granted to
members of the nuclear family (as opposed to the extended family) in the distribution of a man’s
self-acquired property. The Law states that, after the house and household chattels are devolved
entirely to the spouse and children, the residue of a man’s intestate property has to be distributed
as follows: nine-sixteenth to children, three-sixteenth to surviving spouse, one-eighth to surviving
parents and the remaining one-eighth, in the case of the matrilineal Akan, to the matrikinﬁ The
Law applies to all property which a deceased could have but did not dispose of through will, but it
should be noticed that wills have traditionally been rare among Ghanaians as “many view drafting
a will as inviting death” (Fenrich and Higgins, 2001, p. 293). Prior to the passage of the Law, in-
testate property was automatically devolved to the kin group and allocated to individual members
following customary rules. After the Law, the nuclear family —and children in particular— became
the main claimants of a man’s property.

What led to the passage of the Intestate Succession Law? Several factors may have contributed
to the reform. The first was the awareness of tensions between the nuclear family and the ma-
triclan over the rights to inheritance. Duncan (2010) documents that the growing role of cocoa
farming in the rural economy, together with the customary obligation placed on women to assist
their husbands in their economic pursuits, intensified the use of conjugal labor giving rise to the
“conjugal unit” as the major unit of production and consumption. The Law was introduced by the
government to reflect changes in society and give more importance to the nuclear family. A second
possible motive relates to the process of economic reforms that the country was undergoing. The
Intestate Succession Law was introduced two years after Ghana launched the Economic Recovery
Program in 1983. The set of rights created for the nuclear family under the new Law was more
consistent with the market-oriented reforms launched as part of the adjustment program. Both our

reading of the debates around the reform and the empirical evidence we provide below suggest that

5 At the time of the passage of the Law, there was some debate regarding the application of the Law to any type
of marriage, including marriages celebrated under customary law (which are the most common form of marriage
in Ghana). The Customary Marriage and Divorce Law, 1985 (PNDCL 112) states that the 1985 Law on intestate
succession applies also to all customary marriages, as long as they have been registered. Woodman (1985) states
that following the PNDCL 112 Law “all customary marriages are required to be registered, but it seems likely that
unregistered marriages will continue to be valid for the purpose of the Intestate Succession Law” (p. 123). Indeed,
PNDCL 112 was amended in 1991 to state that the Intestate Succession Law applies also in cases “where a court
or tribunal is satisfied by oral or documentary evidence before it that a customary law marriage had been validly

contracted between a deceased and surviving spouse.” (Fenrich and Higgings, 2001, p. 293).



the introduction of the Intestate Succession Law did not follow pre-existing trends in education

investments, which is crucial for our identification strategy.

One final consideration should be made on women’s versus men’s land rights. According to
customary principles, women could already pass their land on to daughters before the Intestate
Succession Law. Obviously, in a context where women do not own land or have weak rights over it,
this may translate into few bequests. But to the extent that intergenerational transmission of land
from mothers to daughters was already allowed in matrilineal households, the impact of the Law
on girls should have been smaller. Furthermore, qualitative evidence from Ghana suggests that
often “male kin play the land-allocating role in both matrilineal and patrilineal societies: secure
access rights for women therefore depend on the nature of their relationships with male relatives”
(Duncan, 2010, p. 302). Therefore, while in principle the Law allowed fathers’ property to be
transmitted both to sons and to daughters, in practice inheritance rights remained gender-linked,
with male property (the bulk of land property) being passed on to male heirs. For these reasons,
empirically we expect to see most of the effects of the reform to be on male children, and to a lesser

extent on female children.

3 Theoretical framework

In this section we propose a simple theoretical framework to highlight the effects of the reform of
matrilineal inheritance on human capital investment. The model is very stylized and serves as a

motivation for our empirical strategy.

3.1 Allocation with and without matrilineal norms

Consider an environment where an altruistic parent has one child, and allocates resources between
own consumption and investment in education of the child (E). We assume that there is no saving
technology, so income is either consumed or invested in children’s human capital. The parent is
endowed with an exogenous amount of land L. The amount of land that the child inherits is denoted
by L¢ < L. Importantly, the share of parental land that can be transferred to the child depends on
the prevailing social norm.

First, we derive the optimal allocation in the absence of claims by the matrikin, i.e. the
unconstrained optimum. In this case, land is entirely devolved to the child, e.g. L¢ = L. Second,
we model the matrilineal constraint as an upper bound on the amount of land the parent can transfer
to the child, e.g. L¢ = L¢ < L. Third, we model the Intestate Succession Law as an increase in
the upper bound of the land the parent can transfer to the child and show that the equilibrium

allocation is closer to the one he would have chosen in absence of the matrilineal constraint. We



then conduct some comparative statics to determine how the optimal allocation changes by varying
the exogenous amount of land for the child (consistent with the change in the matrilineal rule).

The child’s preferences are represented by the utility function U¢ = «(C¢), with «/(-) > 0,
u”(+) < 0. The variable C¢ denotes the child’s consumption, which is equal to the child’s income
due to the absence of savings. Income, in turn, depends on the child’s endowment of physical and
human capital, i.e. C¢=Y(FE, L¢). We assume that the child’s income depends positively on each
of its arguments, Y5(-) >0, Y7(-) > 0, Y/, () <0 and Y5,(-) <0.

The parent’s utility depends on own and child’s consumption (or income): VP = v (CP;Y¢(E, L¢)),
with partial derivatives vor(-) > 0, vye(:) > 0, ver cr(-) < 0, and vyeye < 0. Moreover, we assume
that vee ye(-) = 0, which is a common separability assumption between parental consumption and
child’s income in models of intrahousehold allocation with parental altruism (e.g., Behrman, 1997).
The parent’s income, Y?, is taken as exogenous. This income has to be allocated between the
parent’s own consumption CP, and expenditure on child’s education, pE, where p is the price of

education.

We start by considering an equilibrium in which no matrilineal constraint exists, where the
parent’s exogenous land endowment L > 0 is automatically passed to the child upon the parent’s
death. The amount of land inherited by the child is thus L¢ = L. The parent’s optimization

problem can thus be written as:

max v (CP; C°)
Cr.E

st. CC=Y¢E, L)
YP=C? 4+ pE
L¢<L
After substituting the budget constraint into the parent’s utility, we derive the following first order

condition:

OY(E, L°)

—pucn (CP3Y (B, L)) + vye (CF3Y (B, L))

=0 (1)

We assume that the conditions for the existence of an interior solution are satisfied and refer
to the solution of as the ‘unconstrained’ optimum. We denote the corresponding equilibrium
values as CP* > 0, E* > 0, L = L.

We next move to the pre-reform case, where the parent is constrained by custom in his bequest

choices. As discussed above, according to traditional matrilineal principles there is no systematic



transfer of land rights from a man to his child upon the man’s death. Inter-vivos gifts from parent
to child are allowed provided that the matriclan approves, and in any case can entail only a limited
portion of the man’s land. We thus represent the matrilineal constraint as an upper bound on the

amount of land that the parent can pass on to his childﬁ
LC=L{<L

The Intestate Succession Law included a provision that a given fraction of the property should
go to the man’s children and substantially decreased the share going to the matriclan. In our
framework this reform can be modeled as an increase in the upper bound of the land that can be
allocated to the child, e.g. to LS € (L§, L).

We now derive the sign of the change in the optimal amount of E* implied by an exogenous
change of L¢ applying the implicit function theorem to expression . The sign of % is unam-
biguously negative if the following sufficient (not necessary) condition holds: % < 0, which
indicates that the returns to education are non-increasing in the amount of land /]

Under the assumptions made on the child’s production function and the parent’s utility func-
tion, the equilibrium allocation with the matrilineal constraint implies a higher amount of education
for the child compared to the unconstrained case: Ef > E*, (with L¢ = Lf). This equilibrium
represents a situation in which parents ‘overinvest’ in their children’s education compared to the
unconstrained equilibrium with L = L, because they are restrained in the amount of physical
capital they can devolve on them. It is now easy to see that the reform of matrilineal inheritance
would lead to a decrease in schooling investment for the child (compared to the pre-reform situa-
tion). The corresponding equilibrium allocation will involve a lower level of education, E5 < Ef
(with L¢ = LS > Lf). In other words, the effect of the reform is to bring the parent closer to his

unconstrained optimal allocation.

Testable predictions
Despite its simplicity, our basic theoretical framework has some interesting implications. To
frame these implications in the context of the empirical analysis that we conduct for Ghana, we refer

to a group that follows matrilineal descent principles (Akan) and a group that does not (non-Akan).

Prediction 1: Ceteris paribus, after the reform Akan parents should invest relatively less in their

children’s education compared to non-Akan parents (for whom L€ is unchanged).

Prediction 1 is the key prediction for our analysis and will be tested using a difference-in-

differences estimation strategy.

SWe assume that the parent derives no utility from land going to other kin members upon his death.

"The analytical expression of the derivative is reported in appendix A.1. We are not aware of any evidence testing
assumption % < 0 in our setting, although Kingdon and Soderbom (2008) show that returns to education in the

agricultural sector in Ghana are very low.

10



Prediction 2: Prediction 1 should apply to landed households, for which the reform actually

changes the budget set, and not to landless ones.

3.2 Extension: sons vs. daughters

We can extend this simple model and consider a case where the parent has two children —a son and
a daughter— and allocates resources between own consumption and investment in education of the
son (E*) and of the daughter (E?). Consistent with the evidence described in section 2, we assume
that land inheritance is gender-linked, i.e. land is controlled by the male parent who can pass it
on to his son (or to other male kin, depending on the inheritance rule). Daughters, on the other
hand, do not inherit from their father but use the land controlled by their husband or other male
relatives. We denote the (exogenous) amount of land that can be used by the daughter as L¢.

While in appendix A.2 we report the details of this version of the model, here we only sketch the
main ingredients and the solution. The parent is altruistic towards both the son and the daughter,
and maximizes the utility function v (Cp YS(EB5,L°); Y4B, Ld)) subject to the budget constraint
YP = CP + pyE¢ + p,E*, where the price of education p is allowed to differ across genders.

In an interior equilibrium the following condition must hold:

vys(-) _ ps OYUEL, L) /OB
vya(r)  pg OY*(ES, L5)/OFE*

This condition states that the ratio of resources invested in son and daughter’s education reflects
differences in returns to education and relative prices of education across genders.

As before, the matrilineal constraint is defined as an upper bound to the land that the son
can inherit, L® = fﬁ < L, and the Intestate Succession Law is represented as a relaxation of this
constraint, i.e. L® = L§ € (L§,L). In appendix A.2, we derive the conditions for % < 0. In
the particular case where vy« ya(-) = 0 (i.e. there are no complementarities between son’s and
daughter’s consumption), a sufficient (not necessary) condition for % < 0 is that % <0,
which indicates that the returns to education are non-increasing in the amount of land. Therefore,
Prediction 1 above is confirmed in this extended model with respect to sons’ education.

On the other hand, the effect of the reform on daughters’ education (%) is ambiguous: it
may be positive due to a relaxation in the household’s budget constraint, but this depends on the
shape of the utility function. Whether the effect of the reform on girls is zero or not is ultimately
an empirical question, but under realistic assumptions the main effect of the reform should be seen

on boys, as before and after the reform males were the main recipients of land bequests. We can

thus state another prediction of our framework.
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Prediction 3: Ceteris paribus, after the reform Akan parents should invest relatively less in
their sons’ education compared to non-Akan parents, but the same should not necessarily apply to

daughters’ education.

Finally, notice that our stylized model also has implications related to the levels of human capital
investments in the pre-reform equilibrium allocations. In particular, there should be differences
in the pre-reform education levels across ethnic groups, with the Akan being on average more
educated than the non-Akan. While this gap is something that we do uncover in our empirical
analysis, we recognize that unobserved characteristics other than the matrilineal inheritance norm
may be driving initial gaps among ethnic groups. Our key identification strategy relies on changes

in allocations before and after the reform across different groups, as highlighted in predictions 1-3.

3.3 Discussion

The above framework is extremely stylized and involves a number of simplifying assumptions. How-
ever, it has the advantage of capturing the essential workings of the reform in the most parsimonious
way. In this section we briefly discuss alternative modeling assumptions and the effects they may
have on our results. While our simple model is static, one could extend it to a dynamic setting
using an overlapping generations framework in which each individual lives for two periods. In
such a setting, an individual’s income (and consumption) would depend on his/her stock of human
and physical capital, and each generation of parents would choose optimal amounts of investment
in education for the next generationﬁ This problem would have a recursive structure, and the
equilibrium without matrilineal constraint would entail a lower level of education compared to the

‘constrained’ equilibrium, similar to the static model.

A simplifying assumption of our setting is that children can only inherit land from their parents.
We know that in real matrilineal systems males inherit lineage land from their maternal uncles,
and this may be cause of concern because the reform of matrilineal inheritance should affect uncles’
behavior as well as parents’. We can explore the implications of a richer model, one in which each
generation can inherit both from the father and from the uncle, in a qualitative way. Consider first
a setting where each young individual has exactly one parent and one uncle, and where the uncle
has one child of his own. Assume also that the amount of land owned by the parent and the uncle
is the same. In this setting the matrilineal reform would have no effect on equilibrium allocations,
because the increase in the land that a parent can pass on to his child after the reform would
perfectly compensate the decrease in the land received by the uncle (who, in turn, is devolving

more land to his own child).

8n the static model, we have assumed that the parent’s income does not depend on human capital, as this is

equivalent to assuming that it depends on an exogenous (pre-determined) level of human capital.
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In a realistic model of the matrilineal system, however, it may be preferable for children to
inherit their own father’s land rather than their uncle’s for several reasons. First, this may be
due to land-specific investments made by the children while working for their father: to the extent
that Akan males spend considerably more time working their father’s land than their uncle —as is
empirically the case— it is efficient for them to have a long-term stake in the productivity of the
land, as in Botticini and Siow (2003). Second, inheriting from one’s father may also strengthen
the security of property rights: Bruce and Migot-Adholla (1994), for example, argue that rights
are better enforceable when the land is inherited from the father than when it is allocated by
the matrikin. Third, while every child has a father, not every child has a maternal uncle, as
this depends on the realized sibling composition of the child’s mother. Indeed, the fact that the
customary matrilineal norm would lead to impoverishment of those children who had no maternal
uncles was one of the motivations for the Ghanaian legal reform that we examine. Finally, even
when the child has a maternal uncle, in a matrilineal system fathers do not have full control over
the land that the child will inherit. This may lead the father to invest more in his son’s education
to compensate for the uncertain amount of physical capital the child will be endowed with in the
future. A way to capture this in the model would be to assume that there is uncertainty about the
probability to inherit the uncle’s land. In this case the reform would still have a negative impact

on education investment, which is what we test in the dataﬂ

4 Empirical strategy

To study the impact of the Intestate Succession Law on education, we consider two sets of outcomes.
First, and most importantly, we analyze impacts on attainment by estimating regressions for years
of completed schooling and completion rates. Second, we also estimate how attendance rates
varied in response to the reform, with an emphasis on heterogeneous effects depending on siblings’

composition.

4.1 Years of schooling and completion rates

In the first part of the analysis we compare educational attainment for two age groups: those who
were 0 to 17 years old in 1985, when the Law on intestate succession was passed (i.e., who were most
exposed to the reform) and those who were older than 18 and whose education should not have

been affected by the Law. We restrict the sample to individuals 20 to 50 in each survey roundm

91deally, we would like to have data on the composition of the entire extended family (notably, the existence of
a maternal uncle) and on land owned by each member. This information is not available in the GLSS, nor in the
DHS surveys. Hence we cannot control for inheritance received by the uncle, nor assess the extent of substitutability

between father’s and uncle’s land.
10Results are similar if we consider the age range 25-50 (available upon request).
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The group of individuals aged 0-17 in 1985 includes children who were in primary school or would
subsequently enroll in primary, children in junior secondary/middle school, and those who were

completing senior secondary schoolﬂ

Our basic estimation strategy exploits differences across cohorts and ethnic groups. We ana-
lyze the impact of the Law separately for males and females. The basic difference-in-differences

specification is:

Yitr = P1(Akan; * Posti) + PaAkan; + B3 Xy + Ba(Xitr * Posti)+
+ Bsage; + BﬁageZ2 + v+ ar + 9 T+ €ty (2)

where y;- is number of years of schooling or the highest level of education completed by an
individual 7, born in year ¢ and living in region r. Akan; is a dummy equal to one if an individual
belongs to the Akan ethnic group. The variable Post;; indicates the post-reform period, and is
constructed based on the individual’s age when the Law was passed in 1985. In most of our
analysis Post;; is a dummy equal to one if the individual was born in 1974 or later years. Children
born in 1974 were completing the last year of primary school in 1985, hence we define this cutoff
as “treated by the end of primary”. For these children, the Law not only affected the decision to
complete primary education, but also to enroll in secondary school. We will also experiment with
a different cutoff for the birth year, defining Post;; as equal to one if the individual was born in
1968 or after. Since those born in 1968 belong the first cohort being affected for the completion
of secondary school, we define this cutoff as “treated by the end of secondary”. We expect that
educational outcomes should be most affected for children who were at an earlier stage of education
when the Law was passed (i.e., that the impact of the reform should be bigger when using the 1974
cutoff).

The other controls that we include in specification are as follows. X, is a set of covariates
observed at the time of each survey including: household size, a principal component index of
durable goods owned by the household, a dummy for female headed household, mother’s and father’s

education, age of the household head, religion of the household head, and a set of nine dummies for

1T Ghana children should enroll in primary school when they are 6 and complete it when they are 11. However,
late enrollment is not uncommon as there are many children starting primary at 7 or 8 (White, 2005). In terms of
our empirical strategy, this would lead to an underestimation of the effect on education because also individuals in
the 18-30 age bracket would be partly treated. Because of this choice, our estimates can be considered conservative.
Note also that Ghana embarked on a reform of its education system in 1987. Before 1987 the school system was
structured as 6-year primary, 4-year middle, 5-year secondary. The reform replaced this system with 6-year primary,

3-year junior secondary and 3-year senior secondary.
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the major crops grown in the village where the individual livesE We also include the interactions
between the controls X;;, and Post;; to take into account the possibility that these variables had
a differential impact on education in the post-reform period. Note that the interactions between
major community crops and the post-reform dummy account for the possibility that our results
may be confounded by movements in returns to education for the Akan compared to the non-Akan
due to changes in the production of a specific crop differentially grown by Akans in the post-reform
period. In addition, we include among the controls in the age of the individual and its square,
survey wave fixed effects, birth year fixed effects 14, a vector of region dummies «,., and region
specific linear time trends ~, - t. These fixed effects and trends capture region and cohort-specific
effects that may be correlated with the error term, e.g. variation across regions and over time in
the supply of education.

In regression , our coefficient of interest is (31, the coefficient of the interaction term between
Akan; and Post;. In line with our theoretical predictions we expect 81 < 0: compared to non-Akan
males of the same age, Akan males exposed to the reform should have fewer years of schooling. The
same should not hold (or should hold to a lesser extent) for females.

The regressions for years of education are estimated with OLS using survey weights and clus-
tering the standard errors at the village (survey cluster) level. To estimate the impact on highest
grade completed we instead use a probit model for the probability of completing at least primary or
secondary school. We also estimate an ordered logit model for the highest grade completed, which
is a categorical dependent variable for the different educational levels completed.

Our identification strategy assumes that, conditional on the controls we include in specification
(2), changes in education outcomes for Akan and non-Akan males would have been the same in the
absence of the reform. Below we discuss the plausibility of this assumption examining pre-trends

and conducting some falsification tests.

While specification ([2)) divides individuals into two broad categories —affected and not affected by
the reform— we also estimate a fully interacted model that yields a different estimated coefficient for
each birth cohort. This way we can see for which Akan cohorts —if any— the decrease in educational

attainment started to materialize. Specifically, we estimate the following variant of E

12The durable goods that enter our principal component index are: radio, tape-player, television, sewing machine,
refrigerator, air conditioner, bicycle, motor cycle, and car. The religion of the household head include Catholic,
Protestant, other Christians, Animist, and Muslim. The major crops are cocoa, cassava, maize, yam, tomato,

plantains, nuts, pepper, beans/peas.
13Tn this model we include all the controls as in [2| except for the interactions between the controls in Xy, and the

post-reform dummy.
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1985
vir = Y Bri(Akan; * Iy) + BaAkan; + B3 Xy + Paage: + Bsage} + vi+ on + 3 - L+ €ir (3)
1=1960

where I;; is a vector of birth-year dummies equal to one if individual ¢ was born in year [, and
all the other variables are defined as in . Our coefficients of interest are the ;s that estimate
the year to year difference in education across ethnicities compared to the control group of those
born before 1960@ We expect the coefficients 31; to be zero for cohorts that were too old to be

affected by the reform, e.g. I < 1968 or [ < 1974, and become negative for younger cohorts.

4.2 Attendance rates

After having estimated the impact of the reform on our measures of “accumulated human capital”,
we turn to the analysis of the effects on school attendance rates. In order to do this, we select
individuals aged 6 to 17 from each of the five rounds of the GLSS, and compare attendance rates
for those observed if the first two waves (GLSS 1987/88 and 1988/89) to those observed in later
rounds of the survey (GLSS 1991/92, 1998/99 and 2005/2006)@ Ideally we would like to have
information on attendance rates before 1985, but this data is not available in the GLSS. However,
it is likely that it took some time before the reform was fully operative, so we hypothesize that
parents internalized the effects of the reform more in rounds 3 to 5 of the GLSS. If the reform led
to a sudden reduction in attendance levels in 1985, which is somewhat unlikely, our results would
underestimate the true effect.

We use a probit model to estimate the probability of being currently in school in the post-reform
period for individuals belonging to the Akan versus non-Akan ethnic group. We run a regression
similar to , where edu;- is an indicator variable taking value one if the individual is currently
attending school and zero otherwise. Post;; is equal to one if the individual was observed in GLSS
wave 3, 4 or 5, and zero otherwisem

We also run a regression with a triple interaction between Akan* Post*agel2-17 to understand
if the effect on attendance is different for primary and secondary school age children, i.e. children

aged 6-11 and 12-17, respectively.

4The average bin size for the years 1960-1985 is 476 individuals (for the sample of both males and females).
15For the analysis of attendance rates, we restrict the sample to children of the household head. We follow White

(2005) and define the attendance rate as the fraction of children who are supposed to be enrolled in a particular
school level for their age who are currently in school. For example, for primary school age children, it is the fraction

of children aged 6-11 currently in school.
16 Control variables are the same as in 7 except that we include wave fixed effects but not birth year fixed effects,

due to the smaller sample size.
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5 The data: a descriptive analysis

The theoretical predictions illustrated in the previous sections will be tested using individual-
level data from all five rounds of the Ghana Living Standard Survey: GLSS1 (1987/88), GLSS2
(1988/89), GLSS3 (1991/92), GLSS4 (1998/99), and GLSS5 (2005/06). Because matrilineal inheri-
tance norms mostly apply to the allocation of land, we restrict our attention to the rural subsample
of the GLSS.

As discussed above, we analyze the effects of the Intestate Succession Law on educational
attainment and on attendance rates. For the analysis of attainment we focus on individuals aged
20 to 50, and test the theoretical predictions first using the full sample and then splitting the
sample based on whether an individual’s father is/was a farmer. Having a father farmer is a proxy
for whether the father owned land at the time when his children (who are the individuals included
in our sample) were of school age. This variable is preferred to the one that can be derived from
the question “Does any member of the household own any land?” for two reasons. First, since
this information refers to land owned by the household at the time of the survey, we do not know
whether this land was already owned at the time when the individual was in school. Second, if
the father of the individual is not a household member, there is no question asked about land
ownership of the father. However, while having a father who was a farmer is a ‘lagged’ proxy for
land ownership (which is what we need for our analysis), it is an imperfect one: being a farmer
does not necessarily mean owing land. Nonetheless, as we show in section 6.3, our results are very
similar if we use father’s farmer status or current land ownership.

In the second part of the empirical analysis, when we consider current attendance rates of
younger cohorts (aged 6 to 17), we present evidence for the full sample and for the subsample
of landed households, defined as households who answer in the affirmative to the question “Does
any member of the household own any land?”. In this case the contemporaneous land ownership
status of the household is the appropriate measure because the population under study is that of
individuals younger than 18, most of whom are still living with their father in the household being
interviewed. We also run the attendance regressions on the subsamples of individuals with and
without a father farmer to provide support to the validity of our proxy for land ownership and
obtain consistent results.

For the first part of the analysis on accumulated human capital, we use all five rounds of the
GLSS and restrict the sample to individuals aged 20-50 in rural areas. The restricted sample
includes 18622 individuals. Summary statistics for the main variables of interest are shown in
Table [1} Summary statistics for the other variables used in the regressions as well as a breakdown
by ethnicity and gender are shown in appendix table

The Akan constitute 41 percent of our sample. The remaining groups, all patrilineal and that

17



for brevity we denote as the “non-Akan”, are the Ewe, Mole Dagbani, Ga-Dangme and others.
Individuals in our sample have on average 4.75 years of education, but this estimate varies sig-
nificantly across ethnicities and genders. The average Akan male in our sample has 8.61 years
of education, compared to 4.84 for non-Akan males. For females, the corresponding figures for
Akans and non-Akans are 5.02 and 2.26, respectively. Consistently, a higher fraction of Akans have
attained primary or higher levels of educationm

Turning to our proxy for land ownership, table [1| shows that 81 percent of the individuals in
our sample have a father who is/was a farmer: this percentage is higher among the non-Akan (85
and 87 percent for males and females, respectively) than among the Akan (74 percent).

The remaining part of Table [T] shows the summary statistics for the sample of younger cohorts
used in the second part of the analysis. Panel B refer to the sample of individuals aged 6-17.
Descriptive statistics for the subsample of those aged 12 to 17 are shown in appendix table
Attendance rates for Akan and non-Akan boys of primary and secondary school age are 86 and 64
percent, respectively (panel B). The percentage of girls going to school is lower than that of boys
by about 5 percentage points in both ethnic groups. Finally, we see that 68 percent of Akan and

59 percent of non-Akan men live in a household in which at least one member owns land.

6 Econometric results

6.1 Effect of the reform on years of education
6.1.1 Main results

We start by testing Prediction 1 of our theoretical framework: ceteris paribus, after the reform
Akan parents should have invested relatively less in their children’s education compared to non-
Akan parents. Table [2| shows the simple difference-in-differences (DiD) estimates of the effect of

the Intestate Law on years of schooling using a 2 x 2 structure.
[Insert table[d

We consider mean years of education for four different age groups: 0-11, 12-17, 18-25 and
26-30 at the time of the reform. We expect that the 1985 Law should have affected education

decisions for children of primary or secondary school-age, but not for those older than 18, who

'"One may speculate that this difference in educational attainment may reflect differences in age at marriage, but
this does not seem to be the case. In the rural sample of the 2003 Demographic and Health Survey for Ghana, for
example, the age at first marriage is similar across ethnic groups: the median age at which women first got married is
18, while it is 23 for males, both for Akans and not. Also, inter-ethnic marriages among Akans and non-Akans tend

to be rare: only 5.7 of unions in the same dataset involve a head and spouse belonging to different ethnic groups.
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should have already completed secondary school in 1985. Each panel in the table reports estimates
separately for Akans and non-Akans (columns), who were in different age brackets when the reform
was implemented (rows). We report results separately by gender. Panel A shows that Akan males
aged 0 to 11 in 1985 completed on average 8.6 years of education, while non-Akan males in the same
cohort completed 5.6. On the other hand, for the older cohort who was 18 to 25 years old when
the reform was passed, completed on average 8.9 years of education for Akan males and 5 for non
Akan males. Our DiD estimate of the effect of the reform is thus -0.8 with a standard error of 0.35,
indicating that the reform induced Akan parents to give on average 0.8 less years of education to
their male children compared non-Akan children in the same age group. It is interesting to notice
that the margin of adjustment to the reform for Akans is a reduction in educational investment for
younger cohorts —and not simply slower growth. This is in fact what our model predicts. When we
repeat a similar exercise for females (rightmost part of the table), we find no statistically significant
effect of the reform: if anything, the effect is in the opposite direction.

In panel B of table [2] we estimate the effect of the reform on a group of children who would
have been in secondary school when the reform was implemented, i.e., who were 12 to 17 years old
in 1985, and we keep as control group cohorts who were 18 to 25 in the same year. We find no
significant effect of the reform on Akan males nor females. Thus, the effect of the reform seems to
be mainly concentrated on those who were at an earlier stage of their education and had to decide
whether to enroll in secondary.

Finally, in panel C of table [2] we conduct a falsification test, comparing individuals aged 18 to
25 in 1985 to individuals aged 26 to 30. Neither group should be affected by the reform according
to our theory, hence if we found a significant difference in the same direction when comparing these
two groups this would suggest that our effects may be spurious. As can be seen from the table, the
DiD estimate for this placebo test is a precisely estimated zero, which increases our confidence in

our identification strategy.

[Insert table[3]

In table [3| we turn to multivariate regression and estimate equation . We show results
separately for males (columns 1 and 2) and females (columns 3 and 4) using the full sample and
the two birth year cutoffs: “post 1968” and “post 1974”. Recall that “post 1968” is an indicator
variable taking value one if the individual was born in or after 1968, meaning that when the reform
was passed in 1985, the individual was in the last year of secondary school or younger. Similarly,
“post 1974” takes value one if the individual was born in or after 1974, i.e. he/she was in the
last year of primary school or younger at the time of reform. We expect to find a negative and
significant coefficient on the interaction term Akan*post for males, but no effect (or a smaller effect)

for females. Also, we expect the negative effect to be stronger for individuals born in 1974 or after,
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because their decision to enroll in (not just to complete) secondary school was affected. Thus, we
expect the coefficient of Akan*post 1974 to be larger in absolute value than that of Akan*post 1968.
This is indeed what we find: in column 1 the coefficient of Akan*post 1968 is equal to —0.66 and
is significant at the five percent level. This means that, compared to non-Akan males, ceteris
paribus, Akan males exposed to the reform experienced a 0.66 year reduction in the number of
years of completed education. The coefficient of Akan*post 197} is larger at —0.92, as predicted,
and significant at the 1 percent level.

Columns 3 and 4 of table [3] show the estimates for females. After the reform there is no
significant change in years of education for Akan females with respect to non-Akan females in the
same cohorts. If anything, the change is positive: the coefficients on Akan*post are 0.076 and
0.129, none of them significant. The lack of a significant effect is consistent with Prediction 3 of our
model and with the institutional background discussed in section 2. Because the intergenerational
transmission of land continued to remain gender-linked, the Intestate Law effectively relaxed the
transmission of property from father to son, while girls kept inheriting their mothers’ land which
was either nonexistent or “unconstrained” to start with.

Another interesting fact that emerges looking at the coefficient on the Akan dummy in table
is that Akans have an initial education advantage: this advantage is about 1.6 additional years
of schooling for males and one year for females. This level effect for Akan males is something
that our model predicts, though we refrain from giving a causal interpretation to this estimate as
it may reflect unobservable differences (e.g., in preferences or endowments) other than customary
inheritance. Among the other regressors, we see that both mother’s and father’s education are

strong predictors of educational outcomes of their children.

[Insert figure @/

To better understand the difference between the two cutoffs used in table 3] and get a disag-
gregated picture of the effects for different cohorts, in figure [2] we show the estimates of a fully
interacted model, where the Akan dummy is interacted with a set of dummies for the year of birth
of the individual (regression equation H Figure [2| plots the estimated coefficients on the interac-
tion terms Akan;I; for the male subsample, with 95 percent confidence bands. Two results emerge
from this analysis. First, for cohorts born until 1974, none of the estimated interactions is statis-
tically different from zero: this suggests that Akan and non-Akan males shared a parallel trend
before the reform, which is important to support our identification strategy. Second, after 1974
the graph shows a sharp decline and the coefficients remain significantly negative for all younger

cohorts. This pattern suggests that the reduction in educational investment was mostly driven by

18 As previously indicated in the description of the empirical strategy, this model includes all the controls as in

table EI, except for the interactions between the controls in X and the post-reform dummy.
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Akan households whose children were not so old as to have started secondary education at the
time of the reform. In light of this result, in the remaining tables we use 1974 as a cutoff for our

definition of Post.

[Insert table

Another prediction of our framework (Prediction 2) is that the reduction in educational invest-
ment should be observed only among landed households, for which the reform actually changed the
budget set, and not for landless ones. In table |4 we estimate the effect of the Law separately for
individuals whose father was a farmer and individuals whose father was not. The negative effect
on education for Akan males should be found for men with a father farmer, to the extent that this
proxies for land ownership of fathers at the time when the individuals in our sample were in school,
and no effect should be found for individuals whose father was not a farmer. As before, the coeffi-
cient of interest is that on the interaction term Akan*Post, where Post is defined using the 1974
cutoff. In column (1) we see that the coefficient of interest for men with father farmer is —1.12 and
significant at the one percent level. This indicates that, ceteris paribus, Akan men affected by the
reform with fathers who were farmers achieved 1.1 less years of education compared to non-Akans
belonging to the same cohorts and whose fathers were also farmers. Column (2) shows that for
individuals whose father was not a farmer the coefficient of the interaction term is zero, which is

consistent with our theoretical prediction. Again, we do not find any significant effect for females.

[Insert figure @

When we estimate the effects separately for each cohort using a fully interacted model, we find
results strongly consistent with our interpretation. In the left panel of figure [3| which refers to
males with a father farmer, the estimated effects are precisely zero for all cohorts born until 1974,
and become negative and significant starting in 1975. The pattern for individuals whose father was
not a farmer (right panel) is instead flat throughout the periodE

We also find consistent results with the rest of the analysis when estimating the fully interacted
model for females. As can be seen in appendix figure contrary to what happens for males no

trend break emerges for Akan females affected and not affected by the reform.

6.1.2 Alternative control groups

The above analysis rests on a comparison between Akans and non-Akans, plus some further differ-
ences depending on father farmer status and on gender. It is therefore useful to discuss to what
extent ethnic groups other than the Akan in Ghana constitute a valid counterfactual for what would

have happened to Akans.

19Some estimates are less precise due to smaller sample size in these subsamples.
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As we noted when we presented descriptive statistics, compared to non-Akans, Akans have
a higher initial level of education. This generates a concern that our results may be driven by
mean reversion. It is first worth noting that, as shown in figure [2| there is no differential trend in
education between Akan and non-Akan males in the pre-reform period. This supports the idea that
there was no convergence in education for cohorts born before 1968 who were too old to be affected
by the reform. Moreover, we have shown that there is no decrease in years of education for Akan
females (rather, a slight increase) even though Akan females also start with a higher education level
compared to non-Akans — about one more year of education. Both these facts suggest that mean

reversion is likely not responsible for our findings.
[Insert table 5]

To further check the extent to which our results may be affected by mean reversion, we conduct
an additional test in which our control group is composed only by the Ewe, a sub-group of the
non-Akan characterized by a higher level of education. In our sample the Ewe constitute about
25 percent of all the non-Akan and are mainly concentrated in the Eastern and Volta regions of
Ghana. Their average number of years of education is much higher than that of other non-Akans
(Ewe males have on average 7.6 years of education compared to 4 for the rest of non-Akan males)
which is closer to the Akan level (8.6). If our results were driven by mean reversion, we would fail
to find an effect of the reform when comparing the Akan to the Ewe. Columns 1 and 2 of table
show the results for males and females, respectively. Compared to the Ewe, Akan males affected
by the reform experience a reduction of 0.77 years in their educational attainment. The size of
this effect is comparable to that of our benchmark regression in table [3] where the coefficient on
Akan* Post was 0.9. This corroborates our interpretation that our results are not driven by mean
reversion.

Aside from mean reversion, one may be concerned that shocks specific to the Akan ethnicity
might be driving our results. To address this concern, we exploit the fact that the Akan are
also present in the neighboring Cote d’Ivoire, but Akans living there were not affected by the
Intestate Law introduced in Ghana in 1985. Akans represent about the 33 percent of the Ivorian
population and are geographically concentrated in the Southern and Eastern regions, the regions
closest to Ghana. As in the context of Ghana, all ethnic groups other than the Akan are patrilineal.
Importantly for our purposes, in Cote d’Ivoire the 1964 Family Code regulated inheritance and
designated the nuclear family (spouse and children) as the sole inheritors. Therefore, the “shock”
to the matrilineal customary system in Cote d’Ivoire had occurred two decades before the Ghanaian
reform. Our reasoning is as follows. If the reduction in educational attainment of Akan males is
driven by shocks to this ethnic group that occurred after 1985, to the extent that Akans in bordering

regions of Cote d’Ivoire also experienced such shocks we should see a reduction in their educational
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attainment compared to Ivorian patrilineal groups. If on the other hand the reduction in education
is due to households’ responses to the Intestate Succession Law, then we should not find any effect
when estimating our model on data from Cote d’Ivoire because the 1985 Law did not apply beyond
Ghanaian borders.

We use the Cote d’Ivoire Demographic and Health Survey (DHS) for 1994, 2005, and 2011 and,
consistent with our analysis for Ghana, we consider individuals age 20-50 in rural areas’] We focus
on individuals living in the North-East, Center-East, and South of Céte d’Ivoire, regions that are
bordering Ghana. In these regions the average number of years of education for Akan males is 6.42,
and 2.67 for non-Akan males (for females, it is 3.09 for Akans and 1.08 for non-Akans).

We estimate a specification similar to , defining Post;; based on the Ghana post-reform
period, i.e. as an indicator variable for individuals born after 1974. The results are reported in
columns 3 and 4 of table |5l In neither sample we detect any effect on education for individuals
born after 1974. This evidence supports our interpretation that the reduction in education for Akan

males in Ghana is not due to shocks specific to the Akan ethnicity.

6.1.3 Alternative interpretations and robustness

We next discuss further alternative interpretations of our results and run more robustness checks to
assess whether the mechanism that we suggest for linking the passage of the reform to educational

outcomes is plausible and finds support in the data.

[Insert Table 6]

Region-specific shocks

Our first robustness check addresses the fact that the Akan are concentrated in the Southern
and Western regions of Ghana. Although all our regressions include region fixed effects and region-
specific linear trends, one may conjecture that shocks affecting Southern and Western Ghana after
1974 may have generated the effects we find. In panel A of Table [6] we estimate our regression
excluding from the sample Northern regions. We find that for males the coefficient on the interaction
term of interest is very similar in magnitude to the benchmark estimate in table|3|(—0.886 compared
to —0.919), and is significant at the 1 percent level. As before, we find no significant effect on the
subsample of females. This evidence suggests that our results are not driven by omitted time-

varying factors that are specific to the regions where the Akan are spatially concentrated.

Returns to education
Second, we check whether our results may be due to differential changes in the returns to

education for Akan compared to non-Akan males in the post-reform period. Such changes may

20We cannot use the 1998 DHS survey because the information on the region of residence is not available.
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have originated, for example, from technological changes in the occupational sectors where Akans
are concentrated. Here we discuss a major sector, cocoa production, and other types of occupations.

As we mentioned above, the Akan are spatially concentrated in regions where certain types
of crops are grown (see the summary statistics for the major crops grown at the village level re-
ported in appendix table . It should be noted that in all our regressions we already control
for dummies indicating the nine main crops grown in the community and for interactions between
these crop dummies and the post-reform dummy. This accounts for crop-specific shocks occurring
in the post-reform period, although it treats ethnic groups symmetrically in terms of the effects of
these shocks. We next consider the possibility that there may have been crop-specific shocks that
impacted Akans differentially from other groups. In particular, we know that one characteristic of
Akans is that they are highly represented among cocoa producers. In fact, cocoa is mainly grown in
the Southern and Western parts of Ghana, the regions where the Akan are concentrated. If returns
to education in cocoa farming for Akans specifically changed over this period, or if Akans switched
into or out of cocoa farming differentially from other groups (and this changed their returns to
education), this may generate a pattern of results like the one we find. We thus define an indicator
variable ‘cocoa major crop’ taking value one for villages where cocoa is listed as being one of the
nine major crops, and zero otherwise. In panel B of table [6] we re-estimate our main regression
introducing a triple interaction term Akan* Post*cocoa major crop. If our results were driven by
changes in the returns to education associated with cocoa farming for Akans, we would expect
a negative and significant coefficient on this triple interaction, and an insignificant coefficient on
Akan*Post. Instead we find that for the male sample (column 1) the coefficient on Akan*Post is
negative and significant, and close to our benchmark estimates. On the other hand the coefficient
on Akan*post*cocoa major crop, is insignificant. No significant effect is found for females (column
2). Overall, we interpret these findings as evidence that our results are not driven by changes in
returns to education for Akan cocoa farmers or by reallocation of Akans in or out of the cocoa

sector in the post-reform period.

Another robustness check relates to changes in returns to education due to shocks to specific
sectors in which Akans and non-Akans are differentially employed. We construct dummies for the
type of mother’s and father’s occupation including: farmer, sales, clerical job, and professional. We
also interact these dummies with the post-reform dummy and augment our benchmark specification
to include these terms. The results are reported in panel C of table [f] and show that the inclusion
of these variables does not affect our coefficients of interest, confirming our interpretation. When
we analyze attendance rates below, we conduct a different version of this robustness check focusing

on shocks to public employment.
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Finally, to corroborate our interpretation of the results, we analyze whether the reform affected
occupational choice. After the introduction of the 1985 Intestate Law, more Akan men may have
chosen to work the paternal land as farmers (an activity in which the returns to education are
lower than in other sectors). We test whether the probability of being a farmer differs between
Akan and non-Akan males in the post-reform period and find that Akan males in the most recent
survey rounds are 6.3 percentage points more likely to be farmers. Consistent with our results

for education, there is no significant change for females. These results are reported in appendix

table [A.3l

6.2 Completion rates

We next estimate the impact of the reform on the probability of completing different levels of

schooling.
[Insert Table [T

Table [7] shows marginal probit coefficients from regressions where the dependent variable is an
indicator for whether the respondent completed at least primary (Panel A) or at least secondary
school (Panel B)E Results are reported for the full sample and for the subsamples of individuals
with father farmer and not, by gender. Column (1) in panel A shows that, compared to the non-
Akan, Akan males born after 1974 are 9.8 percentage points less likely to complete at least primary
school. Since we are using the 1974 cutoff, we are considering individuals who were younger than
12 in 1985 and most likely to be affected for the completion of primary school. Column (1) in panel
B shows that Akan males from the same cohorts are 11.4 percentage points less likely to complete
secondary school or higher level. Column (4) shows the results for females. Consistent with the
results obtained for years of education, we do not find any significant effect on female completion
rates.

Columns 2-3 and 5-6 of table [7| show results for the subsample of individuals with a father
farmer and not for males and females, respectively. By comparing columns (2) and (3), we see that
only males with a father farmer experienced a significant reduction in the probability of completing
at least primary or secondary school, while there is no effect on those whose father is not a farmer.
This is consistent with our theoretical prediction. Columns 5 and 6 show corresponding results for
females: again, we cannot detect any significant impact of the reform.

We also estimated an ordered logit model where the dependent variable is the highest level

of education completed, which has four categories: no education, incomplete primary, completed

2LCompletion of at least secondary school is defined as a dummy equal to one if the individual has completed middle
school or higher level (in the old education system) or junior secondary or higher (in the new education system), and

zero otherwise.
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primary, and secondary or higher. The estimates are reported in the appendix table [A4] and
confirm our probit results in table [7]

Finally, we conducted all the robustness checks done for the regressions for years of education
also for the completion regressions. The estimates are reported in appendix table and confirm

our main results.

6.3 Effect of the reform on school attendance

We now analyze the effects of changes in matrilineal inheritance rules on current attendance rates
for individuals of primary and secondary school age, i.e. individuals who are 6 to 17 year old in any
given survey round. While ideally we would want to observe attendance before 1985 (the year of
the reform), the first available survey is in 1987. We then compare attendance rates of individuals
observed in waves 1 and 2 of the GLSS (1987/88 and 1988/89) to those surveyed in waves 3, 4, and
5 (1991/92 onwards). The idea is that households in the first two rounds may have had limited
time to internalize the changes brought about by the reform, hence they may have reacted to a
lesser extent than households interviewed in later rounds. Consistent with the attainment analysis,
we should expect to find a reduction in attendance rates for Akan males surveyed in the last three
rounds of GLSS (i.e., “treated” in the sense of being most affected by the reform), compared to
non-Akan males in the same rounds. Moreover, the effect should be stronger for individuals in
landed households.

[Insert Table[§]

Table [§] panel A shows the results on attendance rates for individuals aged 6 to 17, by gender.
The dummy “post” takes value one for individuals interviewed in rounds 3 to 5 of the GLSS, and
zero for those interviewed in earlier rounds. In column (1) we see that the coefficient of Akan*post
is negative and significant at the 1 percent level. The estimated coefficient is —0.118, which means
that the probability of being in school for those between 6 and 17 decreased for Akan males in
the post-reform period by 11.8 percentage points. To see whether this reduction was stronger for
Akan males of primary or secondary school-age (age 6-11 or 12-17, respectively), in column (2)
we estimate a regression with a triple interaction term between Akan*post*agel2-17. The results
suggest that, while there is weak evidence of lower attendance for children in primary school, the
reduction in attendance occurred mostly for Akan males aged 12-17. Column (3) shows that there
was a significant reduction in attendance also for Akan females, though this is no longer statistically

significant when we disaggregate by age group@

22This evidence is not necessarily inconsistent with our previous finding that the female primary completion rate

was not affected: Akan girls might be attending less in the post-reform period but still completing primary school.
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Panel B of table [§) shows the results separately for households currently owning land or not.
This is a good proxy for the fact that children in that household may in the future inherit paternal
land. In Panel C of table 8] instead, we split the sample according to whether the father of the
child is a farmer or not. While this seems a coarser proxy for potential inheritance, we want to
compare results using this proxy to those obtained using current land ownership for the purpose
of assessing how reliable our analysis was in the attainment regressions (where the only proxy for
land ownership of adult men’s original households was their fathers’ farmer status). We focus on
the subsample of individuals aged 12-17, for whom the effect on attendance for Akan males was
stronger.

First of all, the coefficients on the Akan dummy in Panels B and C of table [§ show that Akan
males have a strong initial advantage in attendance compared to non-Akan males that is limited
to landed households (Panel B) or individuals with a father farmer (Panel C). More importantly,
the reform decreased the probability of being in school but only for individuals in households with
land. For males, this reduction is equal to 16 percentage points (coefficient of Akan*post in column
1 of Panel B) when land ownership status is directly measured, and to 14.8 percentage points when
father’s farmer status is used as a proxy (column 1 of Panel C). The closeness in the estimates
increases our confidence that “father farmer” is a good proxy for land ownership. The coefficient
on Akan*post for non-landed households is never significant regardless of the definition used.

Also, we conducted all the robustness checks that we performed for the attainment analysis

also for the attendance regressions. Results are shown in appendix table [A.6] and support our main
findings [

[Insert Table [9]

23There are two differences in the set of robustness checks reported in appendix table compared to the earlier
analysis. The first is that we cannot perform the falsification test using Céte d’Ivoire because the first survey was
done in 1994 hence we would not have any observations with post = 0. The second difference is that we can perform
one additional test —reported in panel D of appendix table [AZ6}- to deal specifically to shocks to public employment.
Between 1987 and 1990 many civil servants were laid off as part of the redeployment program. Since Akans were
relatively more employed in the public sector, one may conjecture that the redeployment program could have lowered
investment in secondary education due to reduced access to public sector jobs. We use as a proxy for the expected
lower returns to education the dummy ‘any member in government’, which takes value one if at least one member
of the household works for the government. Since we have information on the type of employer only for resident
members, we can do this check only for the attendance regressions where we use the sample of younger cohorts, and
not for the attainment regressions. Panel D of appendix table shows that the coefficient of Akan*post is —12.4
and significant at the 1 percent level, while that of (Akan*post®any member in government) is zero. This indicates

that the reduction in school attendance is not driven by households in which someone works in the public sector.

27



We next test whether the effects of the reform on attendance rates vary with the number of
siblings within the household@ If bequests are to be divided among all children of the head,
the higher the number of children, the smaller the fraction of land going to each of them. In
the framework of our model, the relaxation of the matrilineal constraint induced by the reform
would then imply smaller gains (in terms of land) for children with more siblings. Hence we
expect that, after the reform, disinvestment in education should be lower for boys who have more
siblings@ Table |§| tests this hypothesis. In column (1) we see that the reduction in attendance
for the cohorts most affected by the reform is 33.9 percentage points for Akan males with no
siblings (coefficient on Akan*post). On the other hand, the coefficient on the triple interaction
term (Akan*post*#siblings) is positive and significant at the 1 percent level, indicating that the
negative effect on attendance is attenuated by 5.4 percentage points for each additional sibling.

In columns (2) and (3) of table [J] we explore whether this “attenuation effect” varies according
to the age and gender composition of the siblings. We expect that the attenuation effect should
be mainly driven by those who have older siblings. In fact, the order of inheritance according to
traditional matrilineal rules is such that ‘if more than one person qualifies to inherit the property
of the deceased, age and achievement become other important criteria’ (Awusabo-Asare, 1990, p.
7). Moreover, since land is typically controlled (and consequently, inherited) by males, we expect
that the number of older male siblings should have a positive mitigating effect on attendance for
Akan boys.

Column (2) of Table [9] shows that the coefficient on (Akan*post*# older siblings) is positive
and significant, while that on (Akan*post*# younger siblings) is zero. This is consistent with our
hypothesis. We also find evidence that it is the number of older brothers that matters, and not the
number of older sisters (column 3), again confirming our prediction. Finally, no similar effects are
found on female attendance (columns 4 to 6).

Some caution should be exerted in interpreting the above results in a causal way, because the
number of siblings may be endogenous. However, the fact that not just siblings but older siblings
-and in particular older brothers- drive the differential effect on attendance, restricts the set of
alternative explanations that one may provide. In summary, although we do not make any causal
claim, the above evidence is consistent with the fact that when paternal land should be shared

among more heirs, leading to lower land per child, parents disinvest less in education.

24The number of siblings is calculated taking into account all biological children of the household head. Note that
we only have information about siblings currently residing in the household, and not about those who are living

elsewhere. Therefore, we are underestimating the total number of siblings.
25Note that we could not test this prediction in the education attainment regressions because the GLSS does not

contain information on the number of siblings of the (adult) individuals used in those regressions, unless they are
co-residing. On the other hand, for the sample of younger individuals used in the attendance regressions it is plausible

that a large number of their siblings is still living in the household.
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7 Concluding remarks

A number of countries, in Africa and in the rest of the developing world, have embarked on land
tenure and inheritance reforms in recent years. The rationale for such reforms is typically to increase
productivity in the agricultural sector and, in some instances, to achieve redistributive goals. This
paper studies the interplay between land inheritance reform and customary norms, showing that
this interplay generates important implications for human capital investment.

We exploit the introduction of the 1985 Intestate Succession Law that radically changed tra-
ditional inheritance practices among matrilineal groups (the Akan) in Ghana. While before 1985
Akan fathers could not bequeath land to their own children, the Intestate Law mandated that a
substantial fraction of a man’s property should go to their children. Using a difference-in-differences
strategy, we show that Akan men who had not yet completed primary school at the time of reform
ended up having 0.9 less years of education. This effect is confined to landed households (who were
in practice affected by the reform) and is specific to men, for whom traditional matrilineal principles
were binding before the reform. We interpret this effect as a response by parents who had previ-
ously “over-invested” in human capital (compared to the unconstrained optimum) to compensate
their sons for the limited ability to intergenerationally transmit physical capital.

Our results speak to a growing literature on the economic effects of traditional norms in develop-
ing countries and have policy implications that go beyond the Ghanaian experience. In particular,
our paper suggests that the individualization of land rights may have far reaching implications that
go beyond agricultural investment and productivity, and affect human capital accumulation in the

long run.
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Figures

Figure 1: Matrilineal descent
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Figure 2: Cohort-specific effects, males

Males, full sample
dep. var: number of years of education
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95% conf. interval. Omitted group: individuals born from 1937 to 1959.

Note: Figure reports the estimated coefficients on the interaction of Akan and birth year dummies with 95%
confidence bands. The dependent variable in the regression is the number of years of education and the controls
include: birth year, region and survey round fixed effects, region-specific time trends, age (and its square), dummies
for the 9 main crops grown in the community, a durables index, household size, female headed household, mother’s
and father’s education, age of the household head, dummies for religion of the household head.

Figure 3: Cohort-specific effects by father farmer status, males

Males, with father farmer Males, with father not farmer
dep. var: number of years of education dep. var: number of years of education
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Note: Figure reports the estimated coefficients on the interaction of Akan and birth year dummies with 95%
confidence bands. The dependent variable in the regression is the number of years of education and the controls are
those listed in the footnote to figure [2 The leftmost panel uses the subsample of individuals whose father is/was a
farmer; the rightmost panel uses the subsample of individuals whose father is/was not a farmer.
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Tables

Table 1: Summary statistics

Panel A. Sample of individuals aged 20 to 50

Full sample Males Females
Akan non-Akan Akan non-Akan
mean s.dev. mean s.dev. mean s.dev. | mean s.dev. mean s.dev.
Akan 0.41 (0.49 - - - -
Education years 4.75 (4.96 8.61 (4.15 4.84 (5.17 5.02 (4.49 2.26  (3.93
Primary or higher 0.47 (0.50 0.83 (0.37 0.46 (0.50 0.52 (0.50 0.22 (0.42

Senior sec./sec or higher 0.05 0.11 0.07 0.02 0.02

(0.19) : : :
(4.96) (4.15) (5.17) (4.49) (
(0.50) (0.37) (0.50) (0.50) (
Junior sec./middle or higher ~ 0.33 (0.47) 0.67 (0.47) 0.34 (0.48) | 0.32 (0.47) 0.14 (0.34
(0.22) (0.31) (0.26) (0.15) (
Father farmer 0.81 (0.39) 0.74 (0.44) 0.85 (0.36) | 0.74 (0.44) 0.87 (

Panel B. Sample of individuals aged 6 to 17

Akan 0.42 (0.49) - - - - - - -

Currently in school 0.71  (0.45) 0.86 (0.34) 0.64 (0.48) | 0.82 (0.39) 0.59 (0.49
Education years 2.14  (2.85) 2.87 (3.09) 1.78 (2.64) | 2.71 (3.03) 1.55 (2.49
Own land (at hh level) 0.62 (0.48) | 0.68 (0.46) 059 (0.49) | 0.67 (047) 057 (0.49

Note: Authors’ calculations on GLSS1-5.
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Table 2: Impact of the Intestate Succession Law on educational attainment, difference-in-
differences

Dependent variable: Years of education
Males Females
Akan  non-Akan diff Akan  non-Akan diff

Panel A. Pre-school and primary school age versus control

0 to 11 years in 1985 8.57 5.55 3.02 | 6.38 3.32 3.07
se (0.148)  (0.152)  (0.204) | (0.175)  (0.198)  (0.131)
18 to 25 years in 1985  8.87 5.04 382 | 5.12 2.23 2.88
se (0.178)  (0.246)  (0.300) | (0.161)  (0.157)  (0.227)
difference -0.30 0.50 0.80 | 1.27 0.83 0.44
se (0.206)  (0.279)  (0.345) | (0.215)  (0.232)  (0.314)

Panel B. Secondary school age versus control

12 to 17 years in 1985 8.84 5.16 3.67 5.93 2.77 3.16

se (0.219) (0.214) (0.283) | (0.260) (0.151) (0.247)
18 to 25 years in 1985 8.87 5.04 3.82 5.12 2.23 2.88

se (0.178) (0.246) (0.300) | (0.161) (0.157) (0.227)
difference -0.03 0.12 -0.15 0.82 0.54 0.28

se (0.252) (0.305) (0.396) | (0.278) (0.207) (0.339)
Panel C. Placebo

18 to 25 years in 1985 8.87 5.04 3.82 5.12 2.23 2.88

se (0.178) (0.166) (0.225) | (0.161) (0.107) (0.173)
26 to 30 years in 1985 8.76 4.91 3.86 4.80 1.85 2.95

se (0.271) (0.269) (0.362) | (0.209) (0.161) (0.264)
difference 0.11 0.14 -0.03 0.31 0.38 -0.07
se (0.304) (0.275) (0.434) | (0.230) (0.170) (0.295)

Note: OLS estimates. Standard errors in parentheses adjusted for clustering at the village level.
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Table 3: Impact of the Intestate Succession Law on educational attainment, by gender

Dependent variable: Years of education

Males Females
(1) (2) 3) (4)
Akan*post68 -0.660** 0.076
(0.290) (0.250)
Akan*post74 -0.919%** 0.129
(0.320) (0.295)
Akan L.667*FF*  1.607***% | 0.960%**  (0.964***

(0.194) (0.183) (0.168) (0.157)
durables index  0.908***  (0.937*** | 0.734***  (.745%**
(0.085)  (0.081) | (0.073)  (0.066)

hh size -0.056%*  -0.078%F* | _0.039%%*  -0.050%**
(0.022)  (0.020) | (0.014)  (0.014)
female hd hh 0.192 0.209 | 1.120%%%  0.987***

(0.353)  (0.313) | (0.163)  (0.138)
mother eduyrs ~ 0.103%*  0.109*%%* | 0.221*%**  (.189***
(0.045)  (0.033) | (0.030)  (0.024)
father eduyrs ~ 0.176***  0.165%*%* | 0.197***  (.184***
(0.024)  (0.020) | (0.020)  (0.015)

age head 0.023***  0.019%** | -0.010** -0.008*
(0.008) (0.006) (0.004) (0.004)
age -0.033 -0.029 -0.069 -0.084*
(0.067) (0.067) (0.049) (0.049)
age squared -0.001 -0.001 -0.000 -0.000
(0.001) (0.001) (0.001) (0.001)
Observations 8337 8337 10285 10285
R-squared 0.390 0.393 0.369 0.372

Note: OLS estimates. Standard errors in parentheses adjusted for clustering at the village level. *** ** and *
indicate significance at 1%, 5% and 10% level, respectively. “post 1968” is a dummy equal to one if the individual
was born in 1968 or after. “post 1974” is a dummy equal to one if the individual was born in 1974 or after. Each
regression also includes the following controls: birth year, region and survey round fixed effects, region-specific time
trends, dummies for the 9 main crops grown in the community, dummies for religion of the household head,
interactions of the individual controls (a durables index, female headed household, household size, mother’s and
father’s education, age of the head, dummies for religion of the household head) with “post 1968” (or “post 1974”),
interactions of community crop dummies with “post 1968” (or “post 1974”).
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Table 4: Impact by father farmer status

Dependent variable: Years of education

Males Females
father father not father father not
farmer farmer farmer farmer
(1) (2) (3) (4)

Akan*post S1.117FF* 0.040 0.211 -0.325

(0.343) (0.664) (0.335) (0.697)
Akan 1.790%** 0.730%* 1.042%%* 0.580*

(0.198) (0.393) (0.171) (0.297)
Observations 6700 1460 8481 1726
R-squared 0.387 0.326 0.337 0.337

Note: OLS estimates. Standard errors in parentheses adjusted for clustering at the village level. *** ** and *
indicate significance at 1%, 5% and 10% level, respectively. “post” is a dummy equal to one if the individual was
born in 1974 or after. Each regression also includes the following controls: birth year, region and survey round fixed
effects, region-specific time trends, age (and its square), dummies for the 9 main crops grown in the community,
other individual controls (a durables index, female headed household, household size, mother’s and father’s
education, age of the head, dummies for religion of the household head), interactions of other individual controls
with “post”, interactions of community crop dummies with “post”.

Table 5: Alternative control groups

Dependent variable: Years of education
Akan vs Ewe

Cote d’Ivoire

Males Females  Males  Females
(1) (2) (3) (4)

Akan*post -0.770* -0.354 1.141 -0.200

(0.399) (0.432) | (0.811)  (0.346)
Akan 0.790***  0.956*** | 1.433** (.803***

(0.235) (0.232) | (0.590)  (0.233)
Observations 4410 5433 1468 2748
R-squared 0.199 0.274 0.405 0.333

Note: OLS estimates. Standard errors in parentheses adjusted for clustering at the village level. *** ** and *
indicate significance at 1%, 5% and 10% level, respectively. “post” is a dummy equal to one if the individual was
born in 1974 or after. Columns 1-2 use rounds 1-5 of the GL.SS and regressions also include the controls listed in the
footnote to Table[d} columns 3-4 use the 1994, 2005, and 2011 DHS for Cote d’Ivoire and regressions also include the
following controls: birth year and region fixed effects, a survey round dummy, region-specific time trends, age (and
its square), other individual controls (a durables index, female headed household, household size, age of the head,
and religion of the woman or the man interviewed), and interactions between other individual controls with “post”.
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Table 6: Robustness checks.

Dependent variable: Years of education

Males Females
(1) (2)
Panel A. No northern regions
Akan*post -0.886***  0.203
(0.317) (0.298)
Akan 1.656%*%*  0.941%**
(0.184) (0.159)
Observations 5914 7151
R2 0.240 0.284
Panel B. Cocoa villages
Akan*post -0.776%* 0.346
(0.412)  (0.429)
Akan 2.007***  1.194%**
(0.259) (0.212)
Akan*cocoa major crop*post  -0.292 -0.403
(0.571) (0.517)
Akan*cocoa major crop -0.730%* -0.426
(0.332) (0.297)
cocoa major crop*post 0.369 0.064
(0.488) (0.458)
cocoa major crop 0.146 0.269
(0.298) (0.265)
Observations 8337 10285
R2 0.394 0.373
Panel C. Parental occupations
Akan*post -0.928%** 0.210
(0.313) (0.296)
Akan 1.677FFF  0.989%**
(0.186) (0.158)
Observations 7893 10061
R2 0.394 0.379

Note: OLS estimates. Standard errors in parentheses adjusted for clustering at the village level. *** ** and *
indicate significance at 1%, 5% and 10% level, respectively. “post” is a dummy equal to one if the individual was
born in 1974 or after. Each regression also includes the controls listed in the footnote to Table[d] Panel C in
addition includes dummies for the type of mother’s and father’s occupation (i.e., farmer, sales, clerical job, and
professional) and interactions of these dummies with the post-reform dummy. Panel A excludes from the sample
Northern regions (i.e., Northern, Upper East, and Upper West).
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Table 7: Completion rates

Males Females
full father  father not full father  father not
sample farmer farmer sample farmer farmer
(1) (2) 3) (4) (5) (6)
Panel A. Dependent variable =1 if completed primary school or higher
Akan*post74  -0.098*  -0.116** -0.014 0.042 0.035 0.032
(0.051) (0.054) (0.061) (0.036) (0.038) (0.089)
Akan 0.214%FF  0.235%**  0.087*** | 0.110%** (.109%** 0.050
(0.022) (0.025) (0.030) (0.019) (0.019) (0.039)
Observations 8323 6690 1455 10283 8411 1714
Pseudo R2 0.326 0.328 0.274 0.296 0.288 0.235
Panel B. Dependent variable =1 if completed secondary school or higher
Akan*post -0.114%%*%  _0.104** -0.065 0.011 0.016 -0.040
(0.043) (0.044) (0.096) (0.025) (0.024) (0.084)
Akan 0.168%*F*  (.178*** 0.055 0.056*%F*F  0.044**%*  0.105**
(0.022) (0.025) (0.043) (0.013) (0.012) (0.044)
Observations 8323 6690 1443 10192 8330 1709
Pseudo R2 0.243 0.245 0.208 0.249 0.231 0.217

Note: Probit estimates, marginal effects reported. Standard errors in parentheses adjusted for clustering at the
village level. *** ** and * indicate significance at 1%, 5% and 10% level, respectively. “post” is a dummy equal to
one if the individual was born in 1974 or after. Each regression also includes the controls listed in the footnote to
Table [l
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Table 8: School attendance

Dependent variable =1 if currently enrolled in school

Male Female
) @ | ® @
Panel A. Full sample
Akan*post -0.118*** -0.060 -0.106** -0.060
(0.045) (0.050) (0.050) (0.057)
Akan*post*agel2-17 -0.109* -0.098
(0.062) (0.074)
Akan*agel2-17 0.051 0.039
(0.043) (0.057)
post*agel2-17 -0.025 0.071
(0.034) (0.043)
agel2-17 0.028 -0.047
(0.033) (0.046)
Akan 0.108*** 0.080** | 0.148***  0.131%**
(0.036) (0.040) (0.041) (0.046)
Observations 8063 8063 6799 6799
Pseudo R2 0.242 0.243 0.264 0.265

Panel B. By land ownership
w/land  w/oland | w/land  w/o land

Akan*post -0.160* 0.148 -0.177* 0.060
(0.087) (0.116) (0.106) (0.236)
Akan 0.213%** -0.214 0.156* 0.004
(0.068) (0.166) (0.089) (0.238)
Observations 2316 1149 1761 988
Pseudo R2 0.273 0.222 0.302 0.277

Panel C. By father farmer status

father father father father
farmer not farmer | farmer  not farmer
(1) (2) (3) (4)
Akan*post -0.148* 0.031 -0.124 0.093
(0.083) (0.090) (0.104) (0.120)
Akan 0.210%** -0.060 0.141 0.035
(0.062) (0.080) (0.088) (0.116)
Observations 2653 775 2027 681
Pseudo R2 0.249 0.261 0.277 0.295

Note: Probit estimates, marginal effects reported. Standard errors in parentheses adjusted for clustering at the
village level. *** ** and * indicate significance at 1%, 5% and 10% level, respectively. Panel A includes individuals
aged 6-17, Panels B and C individuals aged 12-17. “post” is a dummy equal to one for respondents from rounds 3
to 5 of the GLSS. Each regression also includes the following controls: region and survey round fixed effects,
region-specific time trends, log of distances to primary, junior and senior secondary school, age (and its square),
dummies for the 9 main crops grown in the community, other individual controls (a durables index, female headed
household, household size, mother’s and father’s education, age of the head, dummies for religion of the household
head), interactions of other individual controls with “post”, interactions of community crop dummies with “post”.
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Table 9: School attendance and sibling composition

Dependent variable =1 if currently enrolled in school

Males Females
(1) (2) 3) (4) (5) (6)
Akan*post -0.339%FF  _0.347***  -0.335%** | 0.121 0.130 0.128
(0.095)  (0.095)  (0.093) | (0.114) (0.115) (0.115)
Akan*post*# siblings 0.054%** -0.040%*
(0.018) (0.023)
Akan*post*# younger siblings 0.024 -0.047*
(0.020) (0.028)
Akan*post*# older siblings 0.134%** -0.041
(0.034) (0.042)
Akan*post*# younger sisters 0.047 -0.054
(0.035) (0.047)
Akan*post*# younger brothers -0.002 -0.039
(0.031) (0.044)
Akan*post*# older sisters 0.078 -0.042
(0.066) (0.067)
Akan*post*# older brothers 0.168*** -0.039
(0.044) (0.064)
Akan 0.269%**  0.268***  (0.257*** | _0.104 -0.113 -0.110
(0.068)  (0.067)  (0.066) | (0.111) (0.112) (0.113)
Observations 3590 3590 3590 2839 2839 2839
Pseudo R2 0.229 0.233 0.237 0.262 0.264 0.264

Note: Probit estimates, marginal effects reported. Standard errors in parentheses adjusted for clustering at the
village level. *** ** and * indicate significance at 1%, 5% and 10% level, respectively. “post” is a dummy equal to
one for respondents from rounds 3 to 5 of the GLSS. Each regression also includes the controls listed in the footnote

to Table[8] Partial interaction terms (not shown) are included in all specifications.
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A Appendix

f OE*

A.1 Derivation o 3i°

Substitute the budget constraint C? = YP — pE into the first order condition (1) and define the
left-hand side of the resulting expression as F'(E, L€, p). Applying the implicit function theorem

we can derive the sign of the change in E* implied by an exogenous change of L¢:

ops  9FU)
OLC — T oF()
9E"
where:
' ¢/ cf. c 2yc/.
égL(c) = (—P)UORYC(')agLE) +oye e )ang ! 81(;]3( L+ UYC(‘)Z;;J(;C)
8;1;«7(3 = (-p) <UC’P,CP(')(_p) + UCP,Yc(')aE(;CE(‘» i
c(. c(. 2ye(.
+ (ovecr )+ e B ) B S22

Given the assumptions on the shape of the parent’s and child’s utility functions indicated in

* . . . . 2 (. . . .
section 3.1, gfc is unambiguously negative if: %EYM(C) < 0, which is a sufficient —not necessary—

condition.

A.2 Model with one son and one daughter

We extend the simple model of section 3 considering a case where the parent has two children —a
son and a daughter— and allocates resources between own consumption and investment in education
of the son (E*) and of the daughter (E?). Throughout the analysis, we use superscripts p, s and d
to denote parent, son and daughter, respectively.

As in the general case, the parent is endowed with an exogenous amount of land L. Consistent
with the evidence described in the previous section, we assume that land inheritance is gender-
linked, i.e. land is controlled by the male parent who can pass it on to his son upon his death (or to
other male kin members depending on the specific inheritance rule). The amount of land that the
son inherits is denoted by L® < L, that depends on the prevailing social norm. In the setting we
study, a woman’s rights are very weak and limited to the use of the land controlled by the husband
or other male relatives. The amount of land available to the daughter, therefore, is not chosen by

the father but is exogenous. We denote this amount as L¢.
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The child’s preferences are defined as before, U* = u(C?), where C* = Y*(E®, L), and v/(+) > 0,
u’(:) <0, YA() >0, Y. (-) >0, Yip(-) <0and Y/, (-) <0, with i € {s,d}. We discuss the sign of
the cross derivative below.

The parent’s utility now depends on own, son and daughter’s consumption (or income): V? =
v (CPyY*(E*%, L®); Y4(EY, L?)) , with partial derivatives ver (-) > 0, vys(+) > 0, vya(-) > 0, vew oo (-) <
0, vysys(-) <0, and vyaya(-) < 0. Moreover, we assume that ver ys(-) = vep ya(-) = 0. This
separability assumption between parental consumption and child’s income is commonly used in
models of intrahousehold allocation with parental altruism (e.g., Behrman, 1997).

The exogenous parent’s income Y? has to be allocated between the parent’s own consumption
CP, and expenditure on son’s and daughter’s education, p,E* and pgE?, respectively. The price of
education is allowed to differ across genders.

The parent’s optimization problem can be written as:
max v (Cp; Y*(E®, L%); Y4B, Ld)>
Cr,Es Ed
st. YP=CP 4 pgE + p,E*
L <L

In the case with no matrilineal constraints, L® = L. After substituting the budget constraint

into the parent’s utility, we derive the following first order conditions:

2w (v (v 0) 22 s (0n v 0iv0) = 0 @)
B e (v (v 0) D e (0n 7)) =0 )

Taking the ratio of [4 and [5} we obtain the following equilibrium condition:

vys(-)  ps OYYEL L) /OB )
vya()  pg OY*(E*, L*)/OE" (6)

This condition states that the ratio of resources invested in son and daughter’s education reflects
differences in returns to education and relative prices of education across genders. We assume that
the conditions for the existence of an interior solution are satisfied and derive the ‘unconstrained’
solution. The equilibrium values of the above problem can be denoted as CP*, E* > 0, E* > 0
(with L® = L).
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As in the case with only one child, the matrilineal constraint is defined as an upper bound to
the transferable land, L® = f{ < L, and the Law is represented as a relaxation of this constraint,
ie., Ly € (L5, L).

We now derive the sign of the change in the optimal amount of education received by the son,
E** implied by an exogenous change in the availability of land to be inherited, L®. Substitute
the budget constraint CP? = Y? — p,E¢ — p,E* into and . Denote the left hand side of the
resulting expression for as F'(-), and the left hand side of the resulting expression for as
G(+).

By the implicit function theorem:
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SR RN S 5 (7)
aLs ‘ oF() OF() '
oLs OFEd
9G()  9G()
oEs OFd
where:
5F(-)_v 8Y58Y5+v &’y ; avs
aLs VY arsops TV omsars VY aLs
SF()

oY\ oy oy d
8Ed = Uys7CP (—pd) + ’Uysyyd@ @ — Ps ’UCP,CP(—pd) + /Upryd@

OF(+) - (—ps) + & oY’® n 0%y _ (—ps) + %
0F° Vys,cr{—Ps) T Vysys 0E° | OE° Vys DES2 Ps \ vcr,cr(—Ps) T VCPY's OFE"
0G(+) oY* gy ? oy?

o T U ars apd P\ " gL

5G() oY\ oy 0*y oy
Byt = Uyd,Cp(_pd) + Vyd yd 9E1 | 9Ed + Vya OE® pd | vor,cr(—pa) + /UCp,YdW
0G(")

oY s\ oy? oYy®
0B vyacr(—ps) + Uydysops | apd ~ Pd ver,cr(—ps) + ver Y 5

The numerator of is given by:
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while the denominator is:

Y s gy {ays oy @
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Therefore % is unambiguously negative when and @ are either both positive or both
negative.
Given the assumptions on the shape of the parent’s and child’s utility functions, from conditions

and (@ it follows that if vy.ya = 0 (i.e. there are no complementarities between son’s and

daughter’s consumption), a sufficient condition for %ELS: < 0 is that % < 0, which indicates
that the returns to education are non-increasing in the amount of land. Of course, % could still

be negative even if vy ya # 0, depending on the magnitude of expressions and @

When %E;? < 0 the equilibrium allocation with the matrilineal constraint implies a higher
amount of education for the son compared to the unconstrained case: Ef* > E** (with L® = L3),

while the allocation after the Law implies a lower level of education, F3* < Ef* (with L® = L§ > L3).
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Figure A.1: Cohort-specific effects, females

Females, full sample
dep. var: number of years of education
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95% conf. interval. Omitted group: individuals born from 1937 to 1959.

Note: Figure reports the estimated coefficients on the interaction of Akan and birth year dummies with 95%
confidence bands. The dependent variable in the regression is the number of years of education and the controls are
those listed in the footnote to figure [2| The upper panel uses the full females sample, the middle panel uses the
subsample of individuals whose father is/was a farmer, and the bottom panel uses the subsample of individuals
whose father is/was not a farmer.
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Table A.3: Occupational choice

Dependent variable =1 if individual is a farmer

Males Females
(1) (2)

Akan*post 0.063* 0.039

(0.034) (0.036)
Akan -0.049 -0.031

(0.033) (0.034)
Observations 7588 9327
Pseudo R2 0.155 0.161

Note: Probit estimates, marginal effects reported. Standard errors in parentheses adjusted for clustering at the
village level. *** ** and * indicate significance at 1%, 5% and 10% level, respectively. “post” is a dummy equal to
one for respondents from rounds 3 to 5 of the GLSS, i.e. after the reform had been internalized to a large extent.
Each regression also includes the controls listed in the footnote to Table

Table A.4: Completion rates, ordered logit

Dependent variable is highest level completed:
O=no education; 1=incompl. primary;
2=compl. primary; 3= compl. sec. or higher

Males Females
(1) (2)
Akan*post -0.586*** 0.044
(0.172) (0.149)
Akan 0.837%** 0.489%**
(0.091) (0.081)
Observations 8323 10283
Pseudo R2 0.211 0.207

Note: Ordered logit estimates. Standard errors in parentheses adjusted for clustering at the village level. *** **
and * indicate significance at 1%, 5% and 10% level, respectively. “post” is a dummy equal to one if the individual
was born in 1974 or after. Each regression also includes the controls listed in the footnote to Table
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Table A.6: Robustness checks, school attendance

Dependent variable =1 if currently enrolled in school

Males Females Males Females
(1) 2 3) (4)

A) Akan vs Ewe B) No northern regions

Akan*post -0.069* -0.026 -0.083%** -0.075%
(0.042) (0.051) (0.032) (0.038)
Akan 0.072 0.074 0.091%** 0.121%**
(0.052) (0.056) (0.030) (0.036)

Observations 4210 3673 5531 4839

Pseudo R2 0.166 0.218 0.167 0.224

C) Parental occupation D) any member in the govmt

Akan*post -0.125%%* -0.110%* -0.124%** -0.101*
(0.045) (0.050) (0.048) (0.052)
Akan 0.121%** 0.156%** 0.123%** 0.146%**
(0.035) (0.041) (0.037) (0.042)
Akan*post*any member in govmt 0.020 -0.033
(0.098) (0.138)
Akan*any member in govmt -0.139 0.020
(0.098) (0.103)
post*any member in govmt -0.015 0.076
(0.078) (0.089)
any member in govmt 0.138%** 0.003
(0.032) (0.089)
Observations 7476 6296 7925 6685
Pseudo R2 0.246 0.265 0.246 0.265

E) Cocoa villages

Male Female
Akan*post -0.158** -0.046
(0.072) (0.071)
Akan 0.130** 0.106*
(0.057) (0.062)
Akan*cocoa major crop*post 0.066 -0.109
(0.072) (0.099)
Akan*cocoa major crop -0.043 0.075
(0.077) (0.074)
cocoa major crop*post -0.051 0.120%*
(0.068) (0.071)
cocoa major crop 0.064 -0.091
(0.055) (0.071)
Observations 8063 6799
Pseudo R2 0.242 0.264

Note: Probit estimates, marginal effects reported. Standard errors in parentheses adjusted for clustering at the
village level. *** ** and * indicate significance at 1%, 5% and 10% level, respectively. “post” is a dummy equal to
one for respondents from rounds 3 to 5 of the GLSS. Each regression also includes the controls listed in the footnote
to Table|8] Panel C in addition includes dummies for the type of mothers and fathers occupation (i.e., farmer, sales,
clerical job, and professional) and interactions of these dummies with the post-reform dummy. Panel B excludes
from the sample Northern regions (i.e., Northern, Upper East, and Upper West).
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