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Abstract

Fertility in Sub-Saharan Africa is the highest in the world and it should
continue boosting population growth for decades to come. In this paper,
we showcase a new driver of fertility decisions that has been largely over-
looked by demographers and economists: inheritance rules. In particular,
we demonstrate that impartible inheritance (i.e. transmission of the de-
ceased’s property to a single heir) does not incentivize households to control
their number of children. Our main empirical strategy links data from the
past on deep-rooted inheritance customs for more than 800 ethnic groups
with modern demographic surveys covering 24 countries in Sub-Saharan
Africa. Our spatial Regression Discontinuity Design exploiting ancestral
borders reveals that belonging to an ethnic group with impartible customs
increases fertility by 0.85 children per woman. We also establish, both the-
oretically and empirically, that impartible inheritance rules play an even
bigger role in flat lands that are less costly to farm and less labor intensive.
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1 Introduction

At 4.6 children per woman in 2021, the fertility rate in Sub-Saharan Africa is the
highest in the world (United Nations 2022). This high fertility is likely to hold
in the coming decades, as illustrated by the repeated revisions of the population
projections by the United Nations Population Division (UNPD) due lower-than-
expected fertility decline (Ezeh, Kissling, and Singer 2020). Indeed, the projected
population of Sub-Saharan Africa in 2050 is 1.5 billion according to UNPD’s 1998
revision, 1.75 billion according to the 2008 revision, and 2.1 billion in the most
recent revision(FEzeh, Kissling, and Singer 2020). The reasons behind this differen-
tial fertility are unclear. Even after accounting for well-known drivers of fertility
decline across the globe, such as human capital (Baudin, de la Croix, and Gobbi
2020), technological progress (Guner, Delventhal, and Fernandez-Villaverde 2020),
child mortality (Kalemli-Ozcan 2003), women empowerment (de la Croix and Brée
2019), and family planning (Bhattacharya and Chakraborty 2017; Strulik 2017;
de Silva and Tenreyro 2020; Cavalcanti, Kocharkov, and Santos 2021), estimates
suggest that the average woman in Sub-Saharan Africa will continue to give birth

to 0.8 more children than women elsewhere in the developing world (Zipfel 2022).

This paper showcases a new legal factor behind Sub-Saharan Africa’s high fer-
tility, which has been largely overlooked by demographers and economists alike: in-
heritance rules. We show that the widespread incidence of inheritance rules where
property is transmitted to a single heir does not incentivize Sub-Saharan African
households to control their number of children. Across Sub-Saharan African, in-
heritance is often governed by a myriad of ancestral customary laws, a prerrogative
recognized in many constitutions. As a result, areas where land is passed down to
a single heir (henceforth, impartible inheritance) coexist in close proximity with
areas where land is divided among several heirs (henceforth, partible inheritance).
Using data on ancestral inheritance rules by Murdock (1967) and modern Demo-
graphic and Health Surveys (DHS), we examine how different inheritance rules
affect the fertility of Sub-Saharan women. Our OLS and regression-discontinuity
estimates reveal that impartible inheritance rules substantially increases fertil-
ity, by as much as 0.85 children per woman. We argue that these results have
important policy implications since impartible inheritance remains the prevailing
custom in many ethnic groups across the African continent and continues to rule

the transmission of properties across generations.



To better understand the mechanisms through which inheritance rules can
drive fertility decisions, we develop a conceptual framework of land production,
inheritance and fertility. Our model characterizes subsistence farming in Sub-
Saharan Africa with land indivisibility constraints over small plots of land, in-
corporates impartible and partible inheritance rules governing the transmission
of land, and evaluates fertility decisions. Our model predicts that partible in-
heritance, by dividing land among several heirs, pushes individuals to limit their
fertility to avoid fragmenting the land into “inefficiently small parcels” (Baker and
Miceli 2005). In contrast, impartible inheritance, by transmitting all lands to a
single heir, is associated with high fertility rates, as indivisibility constraints are

not binding.

Our main goal is to assess the consequences of deep-rooted inheritance rules
for today’s fertility in Sub-Saharan Africa. To do so, we use pre-industrial data
on 842 ethnic groups recorded by Murdock (1967). We link this historical data
with modern Demographic and Health Surveys (DHS) covering a total of 24 coun-
tries. Our first empirical strategy compares the fertility of women from ethnic
groups with partible and impartible customs, controlling for a large set of individ-
ual, geographical and historical covariates. We find that impartible inheritance
is associated with higher fertility and that the magnitude of the effect is com-
parable to other ethnic characteristics that have received more attention in the
literature, such as polygamous unions (Tertilt 2005; Rossi 2019) or matrilineality
(BenYishay, Grosjean, and Vecci 2017). Our second empirical strategy exploits
ancestral ethnic borders in a spatial Regression Discontinuity Design (RDD), sim-
ilar to Moscona, Nunn, and Robinson (2020). Our spatial RDD allows to control
for unobservable characteristics that vary smoothly across space and allows us
to explore the causal link between past inheritance customs and current fertility
levels. Comparing women who live in very close proximity, within 60 kilometers
of an ancestral border, we find that belonging to an ethnic group with impartible

inheritance customs increases fertility by 0.85 children per woman.

To explore the mechanisms behind these effects, we extend our theoretical and
empirical analysis to account for different characteristics of the lands transmitted
across generations. In detail, we establish both theoretically and empirically that
inheritance rules play a bigger role in flat lands that are less costly to farm and less
labor intensive (Food and Agriculture Organization 1993), and we demonstrate in

our theoretical framework that is this is due to land indivisibilities.



Relative to previous literature, our main contribution is to show that in-
heritance rules are a key driver of fertility decisions. The role of legal factors
in general and of inheritance rules in particular has been largely overlooked by
both economists and sociologists, whose focus has been centred on human cap-
ital (Baudin, de la Croix, and Gobbi 2020), technological progress (Guner, Del-
venthal, and Fernandez-Villaverde 2020), child mortality (Kalemli-Ozcan 2003),
women empowerment (de la Croix and Brée 2019), and family planning (Bhat-
tacharya and Chakraborty 2017; Strulik 2017; de Silva and Tenreyro 2020; Caval-
canti, Kocharkov, and Santos 2021). Instead, our paper suggests that institutions
can play a major role in accelerating fertility declines and allowing Sub-Saharan
African countries to grasp the benefits of a “demographic dividend” (Bloom, Kuhn,
and Prettner 2017).! By shifting the focus of fertility decisions towards inheritance
rules, our paper bridges two separate strands of the literature: one exploring fer-
tility decisions, another the role of inheritance and ancestral customs on current
economic outcomes (Michalopoulos and Papaioannou 2020). We review these con-

tributions in detail in the next section.

The remainder of the paper is organized as follows. Section 2 reviews the
literature on fertility decisions and inheritance rules. Section 3 describes the rules
governing inheritance in modern Sub-Saharan Africa and the legacy of the past.
Section 4 develops the conceptual framework. Section 5 describes the data sources.
Sections 6 and 7 provide estimates from OLS and spatial Regression Discontinuity

Design across ancestral borders. Section 8 concludes.

2 Contribution to the literature

The role of inheritance rules has been largely overlooked in the literature that
studies fertility in particular, and also in the literature studying the effect of
norms on development in general. Our paper provides theoretical and empirical

support for studying inheritance as a deep determinant of fertility decisions.

IThe latter corresponds to the economic growth potential that results from a shift in a
population’s age structure. When this happens, the working age population surpasses the rest,
which implies a lower dependency ratio, leading to more available resources to invest in the
essential infrastructure needed by a country to develop. Our work makes the case that changes
to inheritance laws and efficient implementation could be an important driver to the decline
of fertility in Sub-Saharan Africa and, eventually, could help countries enjoy a demographic
dividend.



A recent strand of the literature in development economics has looked at the
effects of changes in inheritance laws in developing countries. These law changes
are mainly aimed at providing more security to women and to the nuclear fam-
ily. The main outcomes studied are parental decisions regarding boys and girls,
marriage, or domestic violence. These studies examine law changes in a specific
country and evaluate short-run outcomes. The question of how inheritance law
reforms might change family structures has been largely overlooked.? Our contri-
bution to this literature is to incorporate changes in inheritance laws as part of

the development process itself, through a fertility channel.

Some recent studies have looked at how changes in inheritance laws affect the
role of women in developing countries. Prior to these reforms, countries usually
have used systems of inheritance that tended to favor sons over daughters. Hence,
these studies look mainly at recent policy changes that have increased the rights of
wives and daughters over inheritance. The 2005 Hindu Succession Act? is proba-
bly the reform that has received most attention. Deininger, Goyal, and Nagarajan
(2013) show that the reform had a positive effect on daughters’ education. Roy
(2015) also finds positive effects on education, as well as on larger dowries. Mook-
erjee (2019) finds that the reform reshaped households from joint to nuclear types
and that this change was beneficial for female’s autonomy. Some findings are
less positive. Anderson and Genicot (2015) show that the improved inheritance
rights increased the incidence of suicide due to stronger intra-household conflict.
Bhalotra, Brulé, and Roy (2020) find that the reform strengthened the preference
for having boys relative to girls, increasing female foeticide. Bahrami-Rad (2019)
shows that female’s entitlement over inheritance can lead to higher rates of ar-
ranged “inmarriages” (marriage between cousins or within a small community) in
order to prevent family estates from splitting. This also leads to a lower premarital
sexual freedom. Another Indian law that has also been investigated is the Dowry
Prohibition Rule in 1985. This law prohibited giving and taking dowries (rein-
forcing the Dowry Prohibition Act in 1961, which had not been strictly enforced).
Alfano (2017) shows that this law made parents indifferent over the gender of their
children and decreased the probability of having an extra child if the firstborn was

a girl.

Apart from reforms in India, recent law changes in other developing countries

2Mookerjee (2019) is an exception.
3This was an amendment to the Hindu succession act 1956 and was enacted to remove gender
discriminatory provisions regarding property rights in the Hindu Succession Act, 1956.



have also been analyzed. For Ghana, Aldashev et al. (2012) describe the Intes-
tate Succession PNDC Law 111 of 1985 implemented by the Provisional National
Defense Council (PNDC) government. The Akan ethnic group in Ghana is a
matrilineal society. According to its customary law on inheritances, a deceased
person’s siblings have precedence over his widow and children. The 1985 law aimed
at regulating practices of intestate succession in favor of the wives and children
(the nuclear family). La Ferrara and Milazzo (2017) exploit this law change as a
policy experiment and find that Akan males exposed to the reform experienced a
decrease in the years of education. The authors do not find an effect on the educa-
tion of girls. Harari (2019) looks at a reform in Kenya that gave equal inheritance
rights to women compared to men. In particular, she finds that the reform had
a positive effect on female education, decreased genital mutilation, and increased
female bargaining power within households. Carranza (2012) studies the Koranic
inheritance exclusion rule among the Muslim population in Indonesia. According
to this rule, family wealth is transmitted through the male line: a surviving son
has precedence over the deceased man’s brothers and male agnates. Carranza
(2012) finds that this rule strengthened parental preferences for boys over girls,
and, hence, favored sex-differential fertility stopping and increasing fertility rates.
For rural Philippines, Estudillo, Quisumbing, and Otsuka (2001) show that par-
ents prefer bequeathing land to sons, while they invest more into the education
of their daughters. Compared to the previous studies, our paper takes a wider
geographical approach, exploiting the huge heterogeneity in inheritance customs

of Sub-Saharan Africa’s ethnicities (Michalopoulos and Papaioannou 2020).

3 Inheritance rules in Sub-Saharan Africa

Inheritance in Sub-Saharan Africa is in general regulated by customary law. In
fact, most countries recognize customary land rights (Deininger et al. 2003) and
land administration, including transfer following an inheritance, is effectively de-

centralized to traditional authorities (Byamugisha 2013).

Customs represent a set of long-established local rules emanating from tradi-
tional practices. They are not only a usage or a habit, but binding rules enforced
by customary chiefs. For example, the constitution of Ghana says: “customary law
means the rules of law which by custom are applicable to particular communities
in Ghana” (article 11).



Customary law in Africa has its roots in the traditional laws in use prior to
the colonial era. Although African colonies were ruled via imported common law
or civil codes from the metropoles after the nineteenth century, customary law
retained jurisdiction over African citizens under colonial supervision (Milner 1967).
After independence, the resulting legal systems typically comprise a combination
of pre-colonial customary law, civil or common law, and religious law. Appendix
Figure A.1 shows that most of Sub-Saharan Africa have mixed legal systems with

a customary law tradition.

Customary law is in general recognized in the constitution of most political
entities, as shown in Table 1 for the countries in our analysis. The application of
customary law is ensured by traditional and customary authorities. Constitutions
also recognize the role of customary authority: “The institution of Chieftaincy
as established by customary law and usage and its non-abolition by legislation is

hereby guaranteed and preserved” (article 72 of the constitution of Sierra Leone).

Customary law plays a significant role in matters of family and personal status
such as inheritance. This is recognized in the constitution of Sub-Saharan African
countries, which defer to customary law to govern inheritance (Cooper 2010). For
instance, article 162 of Chad’s constitution says “The customary and traditional
rules governing the matrimonial regimes and inheritance may only be applicable
with the consent of the concerned parties. In default of consent, the national law
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alone is applicable.” Moreover, in some Sub-Saharan African countries (such as
Ghana, Kenya, Zambia, or Zimbabwe), family law is completely excluded from
non-discrimination clauses (UN Habitat 2006). This implies that siblings can
be treated differently depending of their birth order or gender. The primacy of
customary law is further reinforced by courts’ ruling. A seminal example is the
1999 Zimbabwean case of Magaya v. Magaya. The Supreme Court ruled in favor
of Nakayi Shonhiwa—who inherited all his father’s estates—against his older sister
Veneria arguing that “customary law is a long-standing, fundamental, and central
aspect of African society” (Ndulo 2011). In some other countries (such as Ethiopia,
Mozambique, Namibia, Nigeria, or Senegal), the constitution explicitly prohibits
discrimination. However, in practice inheritance remains regulated through the
local customs and can be de facto discriminatory across siblings. Some countries
have tried to implement legal reforms to limit the impact of customary laws on
inheritance. For instance, the Ghana Children’s Act 560 of 1998 was meant to

guarantee that “no person shall deprive a child of reasonable provision out of the



Table 1: Customary law recognition in the constitutions of Sub-Saharan African

countries
Country ISO3  Year  Article  Text
“[...] customary laws shall be recorded and brought into
BEN 1990 98 harmony with the fundamental principles of the Constitu-
tion.”
“The law establishes the rules concerning: [...] the proce-
BFA 1991 101 dure. accorc.ling to which custom may be asserted and har—
monized with the fundamental principles of the Constitu-
tion.”
“[... i d protects the traditional values in ac-
AF 9201 94 [...] recognizes and p
¢ 016 cordance with the law and the Customary Authorities.”
“The State promotes and protects the cultural heritage as
Cv 2016 24 well as the habits and customs [...].”
CMR 1972 1, Part I Th(.e Repubhc of Cam’(’aroon [...] shall recognize and protect
traditional values [...].
“Without prejudice to the other provisions of this Constitu-
COD 2005 204 tion, the following matters are of the exclusive competence
of the Provinces: [...] the execution of customary law;”
“The Constitution is the supreme law of the land. Any law,
ETH 1994 9 customary practice or [...] which contravenes this Consti-
tution shall be of no effect.”
GAB 1991 No reference to customary law.
“The common law of Ghana shall comprise the rules of law
GHA 1992 1 generally known as the common law, the rules generally
known as the doctrines of equity and the rules of customary
law [...].”
GIN 2010 No reference to customary law.
“Any law, including customary law, that is inconsistent
KEN 2010 2 with this Constitution is void to the extent of the incon-
sistency, |...]”
“The courts shall apply both statutory and customary laws
LBR 1986 65 in accordance with the standards enacted by the Legisla-
ture.”
MLI 1992 No reference to customary law.
“The State shall recognise and esteem traditional authority
MOZ 2004 118 that is legitimate according to the people and to customary
law.”
“Except in so far as they are inconsistent with this Consti-
MWIT 1994 200 tution, all Acts of Parliament, common law and customary

law in force on the appointed day shall continue to have
force of law, [...]”




Country ISO3  Year

Article

Text

NAM

NER

NGA

SEN

SLE

TCD

TGO

UGA

ZMB

1990

2010

1999

2001

1991

2018

1992

1995

1991

66

99

245

170

161

143

Political
Objectives

“Both the customary law and the common law of
Namibia in force on the date of Independence shall
remain valid to the extent to which such customary or
common law does not conflict with this Constitution
or any other statutory law.”

“The law establishes the rules concerning: [...] the pro-
cedure according to which customs [coutumes] will be
declared and brought into harmony with the fundamen-
tal principles of the Constitution;”

“An appeal shall lie from decisions of a customary
Court of Appeal to the Court of Appeal as of right
in any civil proceedings before the customary Court of
Appeal with respect to any question of Customary law

ME

No reference to customary law.

“in this Constitution unless a contrary intention ap-
pears [...] ‘law’ includes [...] customary law and any
other unwritten rules of law;”

“[...] the customary and traditional rules are only ap-
plicable in the communities where they are recognized.”

“The Togolese State recognizes the traditional chief-
dom, guardian of use and customs.”

“Everything shall be done to promote a culture of co-
operation. Understanding, appreciation, tolerance and
respect for each other’s customs, traditions and beliefs.”

“The Laws of Zambia consist of [...] Zambian custom-
ary law which is consistent with this Constitution;”

estate of a parent.” However, in practice, these reforms had only a very limited

impact (Kutsoati and Morck 2014). The reason is the lack of measures to ensure

“social legitimation, implementation and enforcement” (Cooper 2010). In many

instances, hence, it is the customary judge who continues to administer inheritance

conflicts.

4 Conceptual framework

Model Setup. Consider an economy populated by adults who make decisions

for their household. Households differ with respect to the inheritance rule ¢ that

is customary with respect to their ethnicity. Adults care about household con-



sumption, ¢, and the total endowments of their children. Their utility function is
given by:
u(ci,n;) = Ine; + Bln (ny;), (1)

where n > 1 is the number of children of the household, and 3/, the children’s
income. [ > 0 is the weight attached to utility derived by the next generation.
We assume a “warm glow” type of altruism whereby households care directly
about their children’s endowments, as in the quantity-quality framework of human
capital de la Croix and Doepke (2003).

Consumption depends on the (net) amount of children that a household decides

to have and on the household’s income:

ci = (1 — ony)yi, (2)

where ¢ € (0, 1) is a fixed cost of raising children and y is the household’s income,

which depends on household production.?

Total household production is determined by the size of the land, L, and labor,

N. These two inputs are combined using a Stone-Geary production function f:

0 for L <L

_ 3
(L— L)a N!~® otherwise, )

where a € (0,1) is the relative importance of productive land with respect to
labor and L > 0, a fixed amount of land required for the land to be produc-
tive. This threshold captures land indivisibilities behind our main hypothesis,
i.e., that is unlikely that a positive level of agricultural output is obtained with
only a minuscule amount of land input.® Stone-Geary technology is natural in
agricultural economics, although underused (Beattie and Aradhyula 2015). [SE-
BASTIEN: REFERENCE THAT HOUSEHOLDS IN AFRICA LIVE UNDER
SUBSISTENCE FARMING]

We now introduce the two types of inheritance rules: partible (i = P) and im-
partible (i = I) inheritance. The distinction between inheritance rules follows two
assumptions. First, we assume that there is no functioning land market so that
land can only be acquired by a bequest, denoted L;. [SEBASTIEN: EVIDENCE

4Assuming a budget constraint of the type ¢; = y; — ¢n;, where children represent a direct
cost in terms of consumption, leads to equivalent predictions.
Decisions across inheritance rules are identical if L = 0.

10



FOR THAT?] And second, we assume that inheritance and the structure of house-
holds go hand in hand. [EVIDENCE?] In detail, under partible inheritance, land
is transmitted equally to each child who forms a new (neolocal) household. Each
child is hence a laborer on its own plot of land. Income is equal to the output of

the production. This implies that

h=—, N,=1, and yjp:f(n—,1>- (4)

Under impartible inheritance, land is never divided and therefore remains constant
across generations. The household consists of an extended family, which includes
the heir as well as his siblings, n;, who serve as laborers in the family farm, N;.6
Total production is shared among all the adults of the extended family.” This
implies that
L
Li=L. Nj=n, and y, =180 )
nr
Before solving the model, we make the following assumption ensuring that

fertility is above one in the interior case.

ASSUMPTION 1 The cost of a child is relatively low:

p1—a)

¢<ﬁ(1—a)+1

(6)

Assumption 1 is consistent with the fact that fertility is above replacement rates

in Sub-Saharan Africa.

Equilibrium. The equilibrium fertility decisions under impartible and partible
inheritance rules are given by nj and n}, respectively. These are the optimal
fertility choices that maximize the utility function in Equation (1) subject to the
budget constraint in Equation (2), the production function in Equation (3), the
inheritance rules in Equations (4) and (5), and the condition n > 1.5 In detail,

n; and n} depend on the amount of land:

SWithout loss of generality, we assume that all the offspring stay at the family farm. Assuming
that a fraction of them leaves does not change the results.

"Note that we do not need to specify how the total production is shared as households care
about total output and not its distribution (Equation 1).

8The details for solving the maximization problem are shown in Appendix A.3.

11



(1-a)p

. IfE<L<L;n§:(1+(1_a>6)¢andn}‘3:1.
=, (1-wp . BL+(1+(1—a)B)eL — VA
o« L2 Lin= g vag and np = T Bl

o—(1—)B(1—0)
and A = (BL+ (1+ (1 —a)B)édL)? —4(1 — a)B(1 + B)pLL.

The model’s equilibrium is illustrated in Figure 2. It shows the relationship be-
tween fertility and land under partible and impartible inheritance for certain pa-
rameter values. Intuitively, when the landholdings transmitted across generations
is below L, land is unproductive without resort of the labor input (i.e., number of
children) or the inheritance regime (partible or impartible). Hence, the number
of children is restricted to the minimum independently of the inheritance regime.
For landholdings that are large enough to be productive, but small enough such
that the indivisibility constraints are binding if land is further divided, i.e., when
L<L<L, fertility is higher under impartible than under partible inheritance
and the fertility gap is at its maximum. The reason is that, under partible in-
heritance, further dividing such landholdings among several heirs can result in
production falling below the subsistence level. This provides households under
this inheritance regime a powerful incentive to limit their fertility. In contrast,
under impartible inheritance, land is passed down unbroken, ensuring the main-
tenance of a productive land across generations even when fertility is high. The
partible-impartible fertility gap gets smaller as the amount of land increases, i.e.,
in the L > L region. This is because, as the size of the landholdings increase,
the indivisibility constraint is less binding, in the sense that landholdings will re-
main above the productive threshold if they are split among few heir in partible
inheritance regimes. That said, the incentive to limit fertility in order to avoid
the fragmentation of land still exists, and the fertility gap between impartible and

partible households remains positive.

Proposition 1 generalizes the equilibrium and derives our main testable impli-

cation for the empirical analysis.

PROPOSITION 1 Fertility is higher under impartible inheritance than under part-

ible inheritance.
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0 I i 100 L
Notes: Parameters values set to o = 0.3, 3 = 0.9, ¢ = 0.12, and L = 30.

Figure 1: Relationship between fertility and land under partible (dotted line) and
impartible inheritance (solid line).

Proof: When L < L, nt =n} = 1. When L < L < L n% = 1 and n} > 1 by
Assumption 1. When L > L, nt —n% > 0. m

Proposition 1 follows directly from the Stone-Geary technology threshold that
makes land unproductive when too little land inputs are used. Under partible
inheritance, family landholdings are divided among all offspring. Hence, a high
fertility decreases the amount of land available for the heirs and, eventually, can
result in land inputs falling below the productive threshold and production below
subsistence level. Under impartible inheritance, the transmission of land to a
single heir prevents such land fragmentation, and the only factor limiting fertility
is the cost of children in the budget constraint (Equation 2).° As a result, fertility

is higher under impartible inheritance than under partible inheritance.

Differences in fertility across inheritance rules with varying labor-out-

put elasticity.

9We can check that the maximum fertility from the time constraint 1 — ¢n is never optimal;
1/¢ > n} > n} from Proposition 1.
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nr—np

0 1

Notes: Parameters values set to L = 120, 3 = 0.9, ¢ = 0.12, and L = 30.

Figure 2: Relationship between the fertility difference in impartible inheritance
and partible inheritance and labor-output elasticity.

5 Data and sampling

This section provides an overview of the data sources used for the analysis. We
distinguish between contemporary sources on fertility across Sub-Saharan coun-
tries and historical records on ancestral ethnic characteristics, namely deep-rooted
inheritance customs. We conclude this section with some graphical explorations of
the impact of inheritance rules on fertility decisions during women’s reproductive

lifespan.

5.1 Ancestral ethnic characteristics

The most compelling source for ancestral ethnic characteristics is the Ethnographic
Atlas (EA) coded by Murdock (1967). Over the last decade, several researchers
have relied on this anthropological database to study the influence of ancestral
characteristics on modern outcomes.!'® The EA compiles information on societal
characteristics, economic activities, and political organization of ethnic groups

in the nineteenth and early twentieth centuries (i.e. in the pre-industrial period).

10See for example Michalopoulos, Putterman, and Weil (2019), Moscona, Nunn, and Robinson
(2020), Nunn and Wantchekon (2011), and Teso (2019). See also Lowes (2021) for a review and
a discussion on the limitations of the database.
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For Sub-Saharan Africa, the database offers detailed information on pre-industrial
characteristics for 842 different ethnic groups. Among many other things, it re-
ports the type of subsistence economy (hunting, fishing, animal husbandry or
agriculture), the kinship systems (matrilineal or patrilineal), the domestic orga-
nization (nuclear, polygynous or extended family forms), and, most importantly,

the inheritance rules.

We construct our main explanatory variable on inheritance customs from the
variable “Inheritance distribution for real property (land)” of the EA (variable
EA075). We build an indicator distinguishing between ethnic groups with part-
ible and impartible inheritance. Partible inheritance corresponds to “Equal or

711 Tmpartible

relatively equal distribution among all members of the category.
inheritance includes (i) “Exclusive or predominant inheritance by the member of
the category adjudged best qualified, either by the deceased or by his surviving
relatives;” (ii) “Ultimogeniture, i.e., predominant inheritance by the junior mem-
ber of the category;” and (iii) “Primogeniture, i.e., predominant inheritance by

the senior member of the category.”

We map the different inheritance rules across ethnic groups in the African con-
tinent using earlier work by Murdock (1959) drawing historical ethnic boundaries.
Figure 3 shows that there is ample variation in inheritance customs across Africa,
but also within the borders of modern countries. The figure illustrates the wide

variation in inheritance rules across space and within countries.

5.2 Contemporaneous survey data

We use the Demographic and Health Surveys (DHS) conducted in Sub-Saharan
African countries over the last decades to highlight fertility decisions in modern
times. The main advantages of the DHS is that it interviews a nationally repre-
sentative sample of households and that it has the best coverage for Sub-Saharan

Africa, both in terms of time and space. Indeed, we were able to include all survey

1We classify ethnic groups where the EA reports an “absence of private property’ ’ as having
partible inheritance. This concerns only 2 percent of our sample and our results are robust to
excluding these ethnic groups from the analysis (see Section 7.3). The reason we classify absence
of private property as partible inheritance is that, under this regime, everyone can access the
land but none can sell it for their own benefit. For example, in the Bakuba ethnic group in the
Democratic Republic of Congo, all the land belongs to the chief (the tribe’s representative) and
cannot be sold; the product of the land, in contrast, belongs to those who have sown it Torday
and Joyce (1910).
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|:| Impartible inheritance
[ Partible inheritance

[] missing

Modern borders

Figure 3: Map of the African continent showing ancestral inheritance customs
recorded in the Ethnographic Atlas, as well as modern countries’ borders.

waves conducted in the period 1986-2019 for which individuals’ ethnicity and GPS
coordinates were available. In total, we can observe fertility decisions in 24 coun-
tries covering a large part of Sub-Saharan Africa. Appendix Figure A.2 illustrates
the geographical coverage of the data by mapping the coordinates of the DHS
clusters. We pool together data from the different survey phases in each country.
The sample size by phase ranges from about 4,500 respondents in Ghana surveyed
during phase 2 (1993-1994) to more than 60,000 respondents in Senegal surveyed
during phase 6 (2010-2016). A description of the surveys available in each country
is reported in Appendix Table A.1.

To link contemporaneous data on fertility with past inheritance customs, we

match the respondents’ self-reported ethnicity recorded in DHS (variable v131)
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with their ancestors’ pre-industrial characteristics from the EA.'? In many cases,
the matching is straightforward, since the ethnic group’s name in the two sources
is the same or a close variation (e.g. the Wolof people in the coast of Senegal
can easily be merged with the “Wolof” ethnic group reported in Murdock’s EA).
When an exact match cannot be found, we rely the correspondence tables built
by Teso (2019) and Michalopoulos, Putterman, and Weil (2019). In detail, these
correspondence tables rely on several strategies to match past and present eth-
nic groups, such as using ethnolinguistic information'® or the alternative ethnic
groups’ names from the Joshua project.'* Relying on these methods, we are able

to match 83% of our sample with their ancestral ethnic group recorded in the EA.

5.3 Sample description

Our sample comprises 651,148 women, whose residence can be precisely located
and whose ethnicity can be matched with ancestral characteristics. Because
deeply-rooted inheritance rules are less binding for migrants than for those liv-
ing in the same place as their ancestors, we identify individuals who are born and
raised in the same place they currently reside. Specifically, the DHS questionnaire
asks respondents whether they have always resided in the same place and, if not,
how long ago they moved. We use this variable to distinguish non-movers (184,270
women) from movers (208,479 women).'” Our main analysis is based on the sam-
ple of non-movers. In the Appendix, we provide results using both non/movers

and movers.

Table 2 shows descriptive statistics on our main sample of women born and
raised where they currently reside (column “Full sample”), of which 110,748 iden-
tify as a member of an ethnic group with impartible inheritance (63 percent) and
65,993 identify as a member of an ethnic group with partible inheritance (37 per-
cent). Women who participate in the DHS survey are from all ages between 15

and 49 years old. In our sample, the average age is 27.7 years old. In addition, 57

12For a limited number of surveys in Liberia, Namibia and Nigeria, ethnic groups were recorded
based on their language (variables s119 for Liberia in 2006, s119 for Namibia in 2006, s114 for
Namibia in 2013 and s118 for Nigeria in 2003).

13Ethnic groups are matched based on the lexicographic similarities of their language refer-
enced in the Ethnologue database.

4Variations in ethnic groups’ names are common and the Joshua project is a useful resource
to find them. See www.joshuaproject.net.

15This information (variable v104 in the DHS questionnaire) is missing for 258,399 women in
our sample.
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percent of women are married, suggesting that younger women in this sample may
have not found a reproductive partner yet. In our analysis, we account for this
by showing the robustness of our results for a sub-group of women aged 40 and
above. That is, for women who are closer to the end of their reproductive lifespan.
About 50 percent of women in our sample have received no formal education and

56 percent were working at the moment of the survey.

Interestingly, age, formal education, and the probability of being married
or working are similar for women in impartible- and partible-inheritance ethnic
groups. In contrast, religion varies systematically across groups. Sixty percent
of women in partible- and 45.5 percent of women in impartible-inheritance eth-
nic groups are Muslim. In turn, christianity is less common in our impartible
(40 percent) than in our partible (48 percent) sub-samples. In addition, we ob-
serve differences across groups in the information on place of residence provided
by the DHS questionnaire. Respondents from ethnic groups with partible inher-
itance are slightly more likely to come from rural areas (71 vs. 64 percent) and
less likely to have access to electricity (23 vs. 34 percent) than respondents from
ethnic groups with impartible inheritance. To account for these differences, our
estimates include individual-level controls on religion, living in rural areas, and
having access to electricity, as well as all the other individual-level characteristics

described above.

5.4 Descriptives on fertility rates by inheritance rules

Before turning to our main empirical analysis, we explore how fertility rates differ
between women from ethnic groups with different inheritance rules. Figure 4
displays the age-specific fertility rates across all countries in Sub-Saharan Africa
and for all DHS surveys available. In Panel A, we distinguish between women
who belong to an ethnic group with partible (solid line) and impartible (dashed
line) inheritance rules. In Panel B, we report the impartible-partible fertility
differential for each each groups, along with confidence intervals. To compute age-
specific fertility rates, we consider a sub-sample of women aged more than 35 years
old. That is, women who completed or are nearing the end of their reproductive
lifespan. We reconstruct their complete birth history using the birth date of each
child reported in the DHS survey. This allows us to observe the average number

of births of women in different five-year periods since she turned 15.
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Table 2: Descriptive statistics from DHS surveys

Full sam- Impartible Partible

ple
Mean Mean Mean
(SD) (SD) (SD)

Nb. Obs. Nb. Obs. Nb. Obs.

‘Women Age 27.6 27.7 27.6
(9.8) (9.8) (9.8)

184,270 114,532 69,738

No education (0/1) 0.493 0.495 0.490
(0.500) (0.500) (0.500)

184,269 114,531 69,738

Married (0/1) 0.567 0.568 0.566
(0.495) (0.495) (0.496)

184,268 114,532 69,736

Working (0/1) 0.558 0.586 0.513
(0.497) (0.493) (0.500)

184,011 114,418 69,593

Christian (0/1) 0.447 0.480 0.392
(0.497) (0.500) (0.488)

177,643 111,424 66,219

Muslim (0/1) 0.505 0.454 0.590
(0.500) (0.498) (0.492)

177,643 111,424 66,219

Household Electricity (0/1) 0.274 0.232 0.344
(0.446) (0.422) (0.475)

183,537 113,920 69,617

Rural area (0/1) 0.679 0.706 0.636
(0.467) (0.456) (0.481)

184,270 114,532 69,738

Notes: The first column “full sample” reports the mean, standard deviation (in parentheses), and number of
observations, for the complete sample of women who were born and raised in the place where they currently live.
The second and third columns report statistics for the sub-samples of women belonging to an ethnic group with
impartible and partible inheritance customs, respectively. The first panel “Mother” are individual-level outcomes.
The second panel “Place of residence” are outcomes at the household level.

The figure suggests that women from ethnic groups with impartible inheritance
tend to have a higher fertility rate than those with partible inheritance. Differences
are largest in the peak reproductive years, that is, between ages 20 and 29. This
graphical exploration of the raw data provides some preliminary evidence that

impartible inheritance rules play a role in fertility decisions. In addition, Appendix
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Figure A.3 shows age-specific fertility rates separating women who live in flat and
steep terrains. In line with the predictions of our theoretical framework, the
partible-impartible gap in fertility rates is larger for those who live in flat terrains
(i.e. slope below median; black lines) relative to those who live in steep terrains

(i.e. slope above median; gray lines).

6 OLS estimates

Our main goal is to examine the hypothesis that fertility rates in Sub-saharan
Africa are higher among women in ethnic groups with impartible inheritance rules.
We start our empirical analysis by presenting the results from a linear regression
that controls for a large set of observable individual, geographic, and historical
characteristics. In the next section, we turn to a spatial regression discontinuity
design that allows us to account for unobservable factors that vary smoothly across

space.

6.1 Main OLS estimates

We begin by estimating the link between impartible inheritance rules and modern

fertility. Our OLS estimates are derived from a regression of the form:

Viet =  + BImpartible; +vX; + 0. + (; + €t (7)

where ;s denotes the number of children ever born to woman ¢ in country c,
as reported in the DHS survey year ¢t. The number of children are based on
the variable v201 in the DHS. We include fixed effects for countries, d., and DHS
survey years, (;. The main variable of interest is Impartible;, an indicator variable
equal to one if woman ¢ belongs to an ethnic group with impartible inheritance
rules. Hence, the coefficient § measures the effect of belonging to an ethnic group
with impartible inheritance rules on fertility. In detail, a positive (negative) /3
coefficient indicates that the women who identify as a member of an impartible

ethnic group have more (less) children on average at the time of the DHS interview.

The vector X; includes a large set of covariates that are potentially associated
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Panel A: Age-specific fertility rates
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Figure 4: Age-specific fertility rates for women with different inheritance customs.

Notes: The age-specific fertility rates measure how many births a woman had on average during five-year periods
from the moment she turned 15. In Panel A, the solid line plots the age-specific fertility rates (y-azis) for women
who belong to an ethnic group with partible inheritance customs, while the dashed line plots the fertility rates of
those with impartible customs. Panel B reveals the difference, with confidence intervals, between the two groups.
The sample is composed of women aged more than 35 years old at the time of the DHS interview and for which
we have reconstructed their complete birth history.

with fertility, such as individual-level socio-economic charateristics, geographical
factors, and historical characteristics of ethnic groups and colonial influence. The

individual-level socio-economic controls include age, indicator variables for reli-
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gion,'® and a set of indicator variables that equal 1 if a woman has received no
formal education, if she is working or if she is married. Geographic controls are
measured both at the individual and at the DHS-cluster level. We include one indi-
cator variables for whether a woman lives in a rural area, and another for whether
her household reports having access to electricity. We also consider the absolute
value of latitude and longitude of the DHS cluster, as well as the population den-
sity from the CIESIN’s algorithm (2004), light intensity from satellite data (Ghosh
et al. 2010), and terrain’s characteristics (ruggedness index and slope) from Nunn
and Puga 2012 in the 1-km cell where the DHS cluster is located. Finally, we
include two historical characteristics of ethnic groups that are usually associated
with higher fertility: being part of a patrilineal ethnic group, and of an ethnic
group that authorizes polygynous unions. We also control for colonial influence
by including the distance to missionary settlements (Nunn 2010), colonial railway

lines, and explorers’ routes (Nunn and Wantchekon 2011).

Table 3 reports estimates of Equation (7). Across all specifications, we find that
being a member of an ethnic group with impartible inheritance rules is associated
with higher fertility. Column (1) reports estimates from the most parsimonious
specification that only controls for country and year fixed effects. Column (2)
adds individual-level socio-economic characteristics, Column (3) geographic con-
trols, and Column (4) historical characteristics of ethnic groups and colonial influ-
ence. Our main estimate is unchanged after inclusion of these covariates. Women
from impartible-inheritance ethnic groups have 0.11 more children on average than
women from partible-inheritance ethnic groups. Compared to an average fertility
of 2.86 children per woman, this implies a 4-percent increase in fertility. In terms
of magnitude, this estimate is similar to that of belonging to an ethnic group that
allows polygynous unions, a factor that has received substantial attention in the
literature (Tertilt 2005; Rossi 2019).

Some of the estimates on the additional controls are interesting in its own right.
Consistent with previous research, we find that being a member of a patrilineal
ethnic group is associated with higher fertility (BenYishay, Grosjean, and Vecci
2017). This estimate is similar in magnitude to that of impartible inheritance. In
contrast, we do not observe a statistically significant association between history

of plow agriculture and fertility today (Alesina, Giuliano, and Nunn 2011).

16We distinguish between respondants’ reporting her religion to be Islam, Christianity, another
religion, or no religion.
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Table 3: Effects of impartible inheritance rules on fertility - OLS estimates

Number of children ever born

All ages Over 40 years
(1) (2) (3) (4) (5)
Impartible inheritance (0/1) 0.109 ***  0.122 ***  (0.116 *** (.108 *** 0.238 ***
(0.026) (0.017) (0.017) (0.016) (0.056)
Patrilineal (0/1) 0.117 *** 0.283 ***
(0.019) (0.062)
Polygynous (0/1) 0.112 *** 0.305 ***
(0.016) (0.057)
Plow use (0/1) -0.005 -0.035
(0.043) (0.139)
Country FE Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes
Individual controls No Yes Yes Yes Yes
Geographical controls No No Yes Yes Yes
Colonial controls No No No Yes Yes
Mean Dep. Var. 2.85 2.86 2.86 2.86 6.36
R-squared 0.02 0.65 0.66 0.66 0.16
Observations 184,270 177,424 174,812 174,812 28,286

Notes: The unit of observation is a woman interviewed for the DHS survey. The sample includes all women
who were born and raised in the place where they currently live. Estimates for “Impartible inheritance (0/1)”
correspond to coefficient B from Equation (7) and capture the effect of being from an ethnic group with impartible
inheritance customs. The first column controls for country and time fized effects. The second column adds
“individual controls,” including the respondent’s age, as well as dummies for education, marital and employment
status. The third column adds a set of “geographical controls,” including dummies for living in a rural area,
access to electricity, the absolute values of latitude and longitude, population density, light intensity from satellite
data, ruggedness index and slope of terrain. Column four corresponds to the complete specification, adding also
pre-industrial characteristics of the ethnic group where the woman belongs, such as patrilineality, polygyny, as
well as controls for “colonial influence,” including distance to missionary settlements, colonial railway lines
and explorers’ routes. Column five restricts the sample to women over 40 years, who are closer to the end of
their fertile window. Robust standard errors, clustered by DHS sampling units, are reported in parentheses. ***
p<0.01, ** p<0.05, * p<0.1.

As explained above, DHS surveys recruits participants aged between 15 and
49 years old. Because of the survey design, many women in our main sample have
not yet completed their reproductive lifespan, and some might not have started
having children yet. To show that our estimates are not driven by this compo-
sition effect, we reproduce our analysis on a sub-sample of women aged 40 years
old or older. That is, on women who have completed or are close to complet-
ing their reproductive lifespan. As expected, the average number of children is
larger, around 6.4 children per woman. Column (5) of Table 3 reports estimates of
Equation (7) on this sub-sample. Our OLS estimates for the effect of impartible

inheritance on fertility are positive and statistically significant, even if the sample
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size is substantially smaller. In terms of magnitude, our estimates are similar as
before. We find that, among women who completed or are close to completing
their reproductive lifespan, belonging to impartible inheritance groups increases
fertility by 0.24 children. Relative to the sample mean, this corresponds, as before,

to a 4-percent increase in fertility.

6.2 The moderating role of terrain’s steepness

In this subsection we explore the mechanisms behind our OLS estimates. Our the-
oretical framework argues that partible inheritance, by dividing the lands among
several heirs, incentivizes families to limit fertility to prevent land from fragment-
ing into inefficiently small parcels. This incentive is not present under impartible
inheritance, and thereby, the latter is associated with higher fertility rates. A
testable prediction of this mechanism is that if the land passed on to the heirs
is more labor intensive, then the incentives to limit fertility under partible in-
heritance are closer to the corresponding incentives under impartible inheritance,

therefore reducing the partible-impartible fertility differential.

Here we empirically test this prediction, that is, whether the quality of the land
moderates the influence of inheritance rules on fertility decisions. In particular, we
explore the role of terrain’s steepness, as sloppy terrains are more labor intensive
and costly to farm (Food and Agriculture Organization 1993) or build on (Nogales,
Archondo-Callao, and Bhandari 2002). To measure the irregularity of the terrain,
we follow Nunn and Puga (2012). Specifically, we measure the average slope of the
earth within 30 by 30 arc-second cells (about one-kilometer squares) using data
from GTOPO30 (US Geological Survey 1996). Figure 5 illustrates the geographic
dristribution of this measure across Africa, with darker colors marking steeper
terrain. The figure illustrates the large amount of spatial variation across the

continent, as well as within countries and smaller geographical units.

To account for the moderating effect of different types of land, we augment
Equation (7) by adding an interaction between impartible inheritance rules and

terrain’s steepness:
Yiet = a+ SImpartible;+XImpartible; x Steep.+ pSteep.+vX;+ 0.+ G+ €ier - (8)

The coefficient of interest is now A, which measures the moderating role of terrain’s
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Figure 5: Map showing the extend of terrain’s steepness across the African conti-
nent.

Notes: The average terrain’s steepness was computed by Nunn and Puga (2012) using elevation data from
GTOPOS0 (US Geological Survey 1996).

steepness when interacted with the indicator variable of belonging to an ethnic

group with impartible inheritance customs.

Tables 4 reports the estimated coefficients of Equation (8) for our complete
sample of women who were born and raised in the place where they currently live.
The interaction term X is negative and statistically significant, which implies that
a steeper terrain reduces the impact of impartible inheritance rules on fertility, as
predicted by our model in Section 4. Our estimates suggest that going from the
flat lands in the west coast of Senegal where the Wolof people resides (the log of
the steepness measure is about 4 there, corresponding to the 10" percentile) to

the steep slopes of Ethiopian highlands where the Konso people lives and has been
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building stone walled terraces to prevent land erosion since four centuries (the log
of the steepness measure is about 8 there, corresponding to the 90" percentile)

reduces the impact of impartible inheritance on fertility by 40 percent.'”

Table 4: Moderating role of terrain’s steepness - OLS estimates

Number of children ever born

Impartible inheritance (0/1) 0.296 ***
(0.053)
Terrain’s steepness (In) 0.024 ***
(0.007)
Impartible * steepness -0.030 ***
(0.008)
Country FE Yes
Year FE Yes
Individual controls Yes
Geographical controls Yes
Colonial controls Yes
Mean Dep. Var. 2.86
R-squared 0.66
Observations 174,812

Notes: The unit of observation is a woman interviewed for the DHS survey. The sample includes all women
who were born and raised in the place where they currently live. The estimate for the interaction “impartible *
steepness” corresponds to coefficient X from Equation (8) and captures the moderating role of terrain’s steepness
(higher value equals steeper terrain) for the effect of being from an ethnic group with impartible inheritance
customs on fertility decisions. Robust standard errors, clustered by DHS sampling units, are reported in paren-
theses. *** p<0.01, ** p<0.05, * p<0.1.

7 Spatial Regression Discontinuity Design across

ancestral borders

Our previous OLS estimates control for a wide range of observable characteris-
tics, in addition to modern countries’ fixed effects, but we cannot fully rule out
that unobservable characteristics might be biasing our results. It could be the

case, for instance, that some ethnic groups have unobservable characteristics that

17Since our model is linear, when the terrain’s steepness increases from 4 to 8, the interaction
coefficient is multiplied by four, that is 0.12 (-0.030*4). When comparing to a base effect of
impartible inheritance of 0.296 children, this implies that going from relatively flat land to very
steep ones, reduces the impact of impartible inheritance by 0.12/0.296, that is 40 percent.
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have affected both their propensity to adopt impartible inheritance customs and
their fertility decisions. One can think of geographic constrains that might push
some ethnic groups to adopt impartible inheritance because of land indivisibilities
constraints (Bertocchi 2006). Contemporary factors might also play a role, such
as the propensity of governments to reach remote locations for enforcing the rule
of law or providing infrastructures and services (Moscona, Nunn, and Robinson
2020). If these unobserved characteristics are also linked to fertility decisions, our

estimates would suffer from omitted variable bias.

To strengthen our previous findings and be able to make a causal claim on
the link between inheritance customs and fertility, we now turn to a new esti-
mation strategy that exploits variation across ancestral borders within modern
Sub-Saharan African countries. More specifically, we compare women who live in
DHS clusters that are geographically close, but where one is located within the
ancestral homeland of an ethnic group with impartible customs while the other is

located is within the ancestral homeland of an ethnic group with partible customs.

7.1 Main estimates

We first identify pairs of contiguous ethnic groups where one ethnic group has
impartible inheritance customs according to the EA, and the other partible inher-
itance customs. We then compute for each DHS cluster the distance in kilometers
to the ancestral border that separates both ethnic groups. Our strategy is similar
to that of Moscona et al. (2020) who use discontinuities in ancestral characteris-

tics, in their case segmentary lineage organization, across historical boundaries.

Figure 6 illustrates this strategy in the case of Senegal. We can observe the
ancestral boundaries of three ethnic groups located in the northern part of Sene-
gal, above Gambia: the Wolof, Toucouleur and Serer peoples. The Wolof people
historically lived in the west of the country by the Atlantic ocean, closer to the
capital Dakar, and according to the EA their customs were to divide the inher-
itance of the defunct among all surviving children and spouses, although with a
smaller share for women (Murdock 1967). Eastern from the Wolof people, lives
the Toucouleur people, in the Senegal river valley. Despite having been islamized
in the 11th century, their ancestral customs in terms of inheritance favor the first
male born in the family (Lafont. 1939; Kane 1939). The Serer people, living above

modern Gambia, are traditionally matrilineal and have long resisted the expansion
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of Islam in the region. Their inheritance custom is to select the heir as the first
born in the mother’s line (Aujas 1931; Bourgeau 1933; Dulphy 1939; Fayet 1939).

Hl 1vpartible inheritance 6
[ Partible inheritance

LI iy

Figure 6: Illustration of the spatial RDD setting in the case of Senegal.

Notes: Three ethnic groups are highlighted: the Wolof on the West who have partible inheritance customs, the
Toucouleur on the East, who like the Serer in the South, have impartible inheritance customs. Dots represent
DHS clusters where women have been interviewed. Dark lines delimit the ancestral ethnic boundaries.

Despite the large set of variables that we control for in the OLS estimation,
there might be unobservable characteristics between these ethnic groups that have
affected their inheritance customs and continue to affect their fertility today. By
using a smaller sample of DHS clusters located only a few kilometers across each
side of the ancestral borders, we will account for these unobservables that vary

smoothly across space. To do so, we will estimate the following RDD equation:

Yivpe = a4 B1L,+ fi(dist,, vi) - [L, = 0]+ fr(dist,, ) Ly = 1] +0C+ (P +€ivpe (9)

where the unit of analysis is still a woman ¢ aged between 15 and 49 and randomly
selected from a DHS cluster. The variable of interest y is again the number of
children ever born from this woman. We use ethnic pairs fixed effects (P) for con-
tiguous ethnic groups, where one ethnic group has impartible inheritance customs,
and the other partible inheritance customs. For instance, in the case of Senegal,
the Wolof (West) and the Toucouleur (East) form one pair, while the Wolof and
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the Serer (South) form another pair. Even though the Toucouleur and the Serer
share a border, they do not form a pair since they share the same inheritance cus-
toms. As before, we also use fixed effects for modern countries’ borders denoted
by C'. The indicator variable I takes the value 1 if a DHS cluster v is located
within the ancestral borders of an ethnic group with impartible inheritance, and
0 otherwise. f; and f, are unknown functions with parameter vectors v; and 7,
controlling for the distance of the DHS cluster to both sides of the ancestral border
(i.e. the running variable). In our baseline estimates, we use linear functions of
the distance in kilometers. Robustness checks provide additional estimates using

quadratic polynomials.

Our coefficient of interest is again  and it corresponds to the estimated discon-
tinuity at the ancestral border in the average fertility rate. If we assume that the
only difference at the ancestral border is the inheritance custom, while unobserv-
able characteristics vary smoothly, we can interpret the estimated discontinuity as

the causal effect of impartible inheritance rules on fertility decisions.

The starting point of our identification strategy is to show that ancestral eth-
nic boundaries reported in the seminal work of Murdock (1959) still coincide with
ethnic affiliation today (Moscona, Nunn, and Robinson 2020). To do so, we plot
in Panel A of Figure 7 the relationship between ethnic affiliation and the distance
to the ancestral border. More precisely, the y-axis shows the share of women who
identify as a member of an ethnic group with impartible inheritance customs. The
x-axis is the distance in kilometers from the ancestral border, with positive val-
ues indicating distances inside an impartible ethnic group homeland and negative
values outside of it. We observe a sharp discontinuity at the ancestral border.
Indeed, the women who live in the ancestral homeland of an ethnic group with
impartible inheritance customs are about 20 percentage points more likely to be
themselves member of an ethnic group with impartible inheritance customs (Table
5). In other words, even though individuals are entirely free to move within the
modern borders of their country, there is a strong persistence in the probability
to live within the ancestral homeland of one’s ethnic group. This translates into a
sharp discontinuity at the ancestral boundary of our ethnic pairs in the probability
that women identify as a member of an impartible ethnic group. We can use this
discontinuity, which is driven by a non-negligible share of the population, as the
first stage in our fuzzy RDD to measure the causal effect of inheritance rules on

fertility today.
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Table 5: Spatial RDD - Balance checks

Dep. Variable Sample mean  Coef.
(SE)
Impartible inheritance (0/1) 0.479 0.189 ***
(0.014)
Polygyny (0/1) 0.840 0.013
(0.010)
Patrilineal (0/1) 0.784 -0.007
(0.011)
Patrilocal (0/1) 0.956 -0.007
(0.007)
Christian (0/1) 0.525 -0.013
(0.009)
Plow use (0/1) 0.053 0.007
(0.004)
Pastoralism (0/1) 0.087 0.013
(0.008)
Distance to missionary settlement (km) 116.7 -0.634
(1.608)
Distance to colonial railway (km) 269.0 -1.027
(1.856)
Distance to explorers’ routes (km) 2424 -1.341
(1.792)
Terrain ruggedness (standardized index) -0.282 -0.015
(0.018)
Terrain slope (standardized index) -0.275 -0.016
(0.018)

Notes: The unit of observation is a woman interviewed for the DHS survey. FEstimates are from separate
regressions using as dependent variable the outcome mentioned in the first column. The second column reports
the mean in the sample of women who were born and raised in the place where they currently live. The third
column reports the coefficient B estimated using Equation (9). It captures the discontinuity estimated at the
ethnic border, after controlling for a linear polynomial in distance, as well as for ethnic pairs and country
fized effects. For instance, the coefficient for “polygyny” shows what is the probability that women living in an
impartible homeland are from an ethnic group that accepts polygamous unions, compared to those living in a
partible homeland. The bandwidth used is 120 kilometers on each side of the ethnic border. The results suggest
that the only discontinuity at the ethnic border is the likelihood to belong to an ethnic group with impartible
inheritance customs, all other characteristics are perfectly “smooth.” Robust standard errors, clustered by DHS
sampling units, are reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Importantly, we also need to check whether impartible inheritance is the only
historical trait that is discontinuous across the ancestral borders of our ethnic
pairs. Table 5 reports the estimates of coefficient 5 of Equation (9) for a set of
ancestral characteristics. We can observe that all other historical traits, including
polygyny, patrilineality or religion, vary smoothly at the boundary of our ethnic
pairs. We also verify that there is no difference in the European influence during
the colonial period by checking for discontinuity in the distance to missionary
settlements (Nunn 2010), colonial railway lines and explorers’ routes (Nunn and
Wantchekon 2011). All estimates for these three dependent variables are very
small in magnitude and statistically indistinguishable from zero. Finally, we check
for terrain’s characteristics that have been found to be important factors for the
economic development over the last centuries in Africa. More precisely, we look
for discontinuity in terrain’s ruggedness and slope, which, as revealed by Nunn
and Puga (2012), has affected exposure to slave trades since the 15th century.
Again, we do not see any discontinuity at the ethnic pairs’ boundary on terrain’s

characteristics.

Now, we can turn to the analysis of the effects of impartible inheritance rules
on fertility decisions, by exploiting the discontinuity at the border of our ethnic
pairs. We start with a graph that plots the unconditional relationship between the
number of children and the distance from the ancestral border in 10-kilometers
bins. On Panel B of Figure 7, we can observe that in the raw data the women
born and raised within the territory of impartible ethnic groups (positive values
on x-axis) have on average more children than those born and raised within the
territory of partible ethnic groups (negative values on x-axis). In fact, we notice

a clear discontinuity precisely at the ethnic pairs boundary.

We next examine the RDD estimates of the discontinuity at the ethnic border,
using Equation (9) with ethnic pairs and country fixed effects. The sample includes
all women who live in DHS clusters that are located within ethnic pairs where one
ethnic group has impartible inheritance customs, while the other has partible
inheritance customs. It should be noted that some DHS clusters might be used
more than once if an ethnic group shares more than one border with other ethnic
groups that have different inheritance customs. For instance, in the case of Senegal
in Figure 6, some DHS clusters within the Wolof homeland (West) are only a few
kilometers apart from the border with the Toucouleur homeland (East), as well

as from with the Serer homeland (South). Those DHS clusters will appear twice
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Panel A: Likelihood to identify as a member of an impartible ethnic group
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Panel B: Consequences on fertility

29

MNumber of children
26
1

4
o

T T T T T T
-120 -100 -80 -60 -40 -20 0 20 40 60 80 100 120

Distance to border (km)

Figure 7: Unconditional relationship between outcome variables and distance to
the ancestral boundaries.

Notes: We use 87.5-kilometers bins in Panel A and 10-kilometers bins in Panel B. Positive values on the x-axis
imply distance into the homeland of an ethnic group with impartible inheritance customs and megative values
distance into the homeland of an ethnic group with partible inheritance customs. The sample includes all women
who were born and raised in the place where they currently live.
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in the sample, each time within a different ethnic pair.

In Table 6, we provide estimates for women who live in DHS clusters that
are within 60, 90 or 120 kilometers from the ancestral boundary. In all the three
specifications, we find a positive coefficient for the link between impartible inher-
itance and fertility. The coefficients measured with the different bandwidths are

relatively stable and always statistically significant.

Table 6: Spatial RDD - Reduced form estimates

Number of children ever born
60 km 90 km 120 km

Impartible inheritance 0.163 *** (0.184 *** (.161 ***
(0.062)  (0.050)  (0.043)

Ethnic pairs FE Yes Yes Yes
Country FE Yes Yes Yes
Mean Dep. Var. 2.68 2.66 2.66
Nb. of pairs 270 286 294
Observations 89,361 138,819 173,883

Notes: The unit of observation is a woman interviewed for the DHS survey. The dependent variable is the
number of children ever born from this woman. The sample includes all women who were born and raised in
the place where they currently live. Estimates are from regressions that include a linear polynomial in distance
to the border, ethnic pairs and country fized effects (“Nb. of pairs” is reported in the bottom panel). The main
coefficient of interest corresponds to 8 in Equation (9). It captures the discontinuity at the ethnic border in the
number of children born from women living in the homeland of an impartible ethnic group, compared to those
living in the homeland of a partible ethnic group. The bandwidth goes from 60 kilometers in the first column
to 120 kilometers in the third column, in 30 kilometers increments. Robust standard errors, clustered by DHS
sampling units, are reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

However, to measure the Average Treatment Effect (ATE) of impartible in-
heritance, we need to account for the fact that the discontinuity at the ancestral
boundary is not 100 percent, that is not all the women living in the homeland of
an impartible ethnic group belong to this ethnic group or share the same customs.
In fact, we showed in Figure 7 (Panel A) that the estimated discontinuity was

about 20 percent. To account for this, we now turn to estimating a “fuzzy” RDD.

First stage:

Iivpc = M—f—e]v_’_fl(diStvy/W) ) [Iv = 0]+fr(di3tv7’77")' [Iv = 1]+5C+CP+77WPC (10)

In the so-called “first stage” equation (10), the probability that a woman i be-
longs to an ethnic group with impartible inheritance customs is instrumented with

the indicator variable I, which takes on the value 1 if her DHS cluster is located
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within the homeland of an ethnic group with impartible inheritance customs, and
0 otherwise. # in Equation (10) will therefore measure the discontinuity at the

border in the share of the population with impartible inheritance customs.

Second stage:

Yivpe = Oé—f-ﬁfz—i-fl(dlstv,’}/l) [Iv = O]+fr(d23tva7r>[lv = 1]+5O+CP+€wpc (]-1)

In the “second stage” equation (11), we now use I which corresponds to the
probability that a woman identifies as a member of an impartible ethnic group
instrumented by the location of her DHS cluster. As before, we control for the
distance to the ethnic borders, as well as for country and ethnic pairs fixed effects.
Our coefficient of interest is still 4, which now measures the ATE of belonging to

an impartible ethnic group.

Table 7: Fuzzy Spatial RDD - Average Treatment Effects

Bandwith = 120 km

First stage: Impartible

Impartible cluster 0.189 ***

(0.014)

ATE: Number of children

Impartible cluster 0.851 ***

(0.237)
Ethnic pairs FE Yes
Country FE Yes
Mean Dep. Var. 2.66
Nb. of pairs 293
Observations 173,883

Notes: The unit of observation is a woman interviewed for the DHS survey. The dependent variable is the
number of children ever born from this woman. The sample includes all women who were born and raised in
the place where they currently live. The bandwidth used is 120 kilometers on each side of the ethnic border.
The “first stage” estimate corresponds to the coefficient 6 in Equation (10). It captures the discontinuity at
the border in the fraction of women who identify as a member of an impartible ethnic group, after controlling
for a linear polynomial in distance, as well as ethnic pairs and country fized effects. The Average Treatment
Effect (“ATE”) is from an instrumental variable estimation (using two-stage least-squares regression) in which
the endogeneous variable is the fraction of women who belong to an impartible ethnic group, instrumented with
the indicator variable that equals one if they live inside the homeland of an impartible ethnic group, and zero
otherwise (coefficient B in Equation (11)). Robust standard errors, clustered by DHS sampling units, are reported
in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

The results of this two-stage least-squares fuzzy RDD are reported in Table

7. We find that women who identify as a member of an impartible ethnic group
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have on average 0.85 more children (second panel).'® This effect is larger in size
than our previous OLS estimates, which is likely explained by the fact that the
fuzzy RDD provides a local treatment effect, estimated on a sample of women
close to the ancestral borders. The effect of impartible inheritance might be more
diffused among those who have moved from their ancestral homeland. To explore
this possibility, we estimate again our fuzzy RDD model on the complete sam-
ple of women, including those who were born in a different place than the one
where they currently live. The results reported in Table A.3 in Appendix reveal
indeed an ATE of 0.25 children, about three times smaller than on the restricted
sample of “non-movers.” Of course, women who are “movers” or “non-movers”
might have different preferences in terms of fertility, especially those that move
from rural areas to cities, and are therefore selected samples. But, this might
also be suggestive evidence that internal migrations might reduce the influence of

impartible inheritance practices.

7.2 Heterogeneity analysis based on terrain’s steepness

In this sub-section, we continue our analysis of the moderating role of terrain’s
steepness. In particular, we divide our sample between women living in flatter or

steeper lands and perform heterogeneity analysis.

Table 8 reports estimates of Equation (9) for our different sub-samples. The
first two columns divide the sample according to whether the women live in areas
where our measure of terrain’s steepness is below of above the median. The
third and fourth columns divide the sample below or above the third quartile of
our measure of terrain’s steepness, resulting in two sub-samples that represent
respectively 75 and 25 percents of our initial sample. The objective of this second

panel is to highlight the effects of living in more extreme terrains.

Interestingly, we observe that in both panels the effect of impartible inheri-
tance customs is positive and highly statistically significant only on the samples
of women living in flatter lands. For those living in very steep lands, above the
third quartile, the coefficient is almost zero. We also report two-sided z-tests in

Table 8 confirming that the coefficients for women living in flat lands is higher

18The ATE corresponds to the estimate from Table 6 (column “120 kilometers”) divided by
the discontinuity in the fraction of the population that identifies as a member of an impartible
ethnic group (so called “first-stage”).
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than for women living in steeper lands.

We conclude from this heterogeneity analysis that, as predicted by our model
in Section 4, the effect of inheritance rules on fertility tends to vanish if the land
to be transferred to the heirs is more costly to farm or build on. Together with
results in Sub-section 6.2, this is more suggestive evidence for the moderating role

of terrain’s quality:.

Table 8: Spatial RDD - Heterogeneity analysis

Number of children ever born

Flat terrain B¢ Steep terrain Ss Flat terrain 8y Steep terrain Ss
(below med.) (above med.) (below Q3) (above Q3)
Impartible inheritance 0.260 *** 0.062 0.221 *** 0.013
(0.065) (0.083) (0.052) (0.053)
By # Bs (z-stat) 2.964 2.130
(p-value) 0.024 0.033
Ethnic pairs FE Yes Yes Yes Yes
Country FE Yes Yes Yes Yes
Mean Dep. Var. 2.71 2.61 2.69 2.57
Nb. of pairs 271 263 285 246
Observations 87,182 86,701 130,431 43,452

Notes: The unit of observation is a woman interviewed for the DHS survey. The dependent variable is the
number of children ever born from this woman. The sample includes all women who were born and raised in
the place where they currently live. Estimates are from regressions that include a linear polynomial in distance
to the border, ethnic pairs and country fized effects (“Nb. of pairs” is reported in the bottom panel). The main
coefficient of interest corresponds to B in Equation (9). It captures the discontinuity at the ethnic border in
the number of children born from women living in the homeland of an impartible ethnic group, compared to
those living in the homeland of a partible ethnic group. The bandwidth is 120 kilometers on each side of the
ethnic border. The z-statistic and corresponding p-value are from a two-sided z-test for the difference between
the coefficient estimated on the sub-sample of women living in “flat terrain” and the coefficient estimated on the
sub-sample of women living in “steep terrain.” Robust standard errors, clustered by DHS sampling units, are
reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

7.3 Robustness checks

In this sub-section, we test the sensitivity of our RDD setting to alternative spec-
ifications, including different bandwidths around the ancestral boundaries and
different functional forms for the running variable. We also test the potential in-
fluence of outliers, as well as the sensitivity to different definitions of our main

explanatory variable.

Bandwidth sensitivity: We start by showing that our results are robust to dif-
ferent bandwidth definitions. In Figure A.4 in Appendix, we report reduced form

estimates from Equation (9) with bandwidth varying from 20 to 150 kilometers
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on each side of the ancestral ethnic boundaries, in 5-kilometer increments. We ob-
serve that results are rather stable and the 95 percent confidence intervals exclude
0 for all bandwidths above 50 kilometers. Furthermore, because the ancestral eth-
nic boundaries reported in the the seminal work of Murdock (1959) might suffer
from measurement errors due to the fact that many of the sources compiled are
from the early twentieth century, we also perform a “donut hole” test excluding
those DHS clusters that are located within 10 kilometers of the ancestral borders.
In addition, this will account for the fact that the exact location of DHS clusters
is offset by a random number of kilometers from their true location in order to
preserve the anonymity of respondents (random offsetting can be up to 5 kilome-
ters in rural areas). The estimates reported in the last column of Table A.4 in
Appendix reveal highly similar results compared to the 120-kilometer bandwidth

using all observations.

Functional form: We now test the sensitivity of our empirical strategy to differ-
ent functional forms for the running variable. Table A.4 in Appendix shows results
for both linear and quadratic polynomials of the running variable. While stan-
dard errors tend to increase with the quadratic polynomial, the coefficients remain
highly similar across bandwidths. Only for the small 60-kilometer bandwidth, the
estimated effect with a quadratic polynomial of the distance is not statistically

significant, but it remains relatively close in magnitude to other estimates.

Outliers: We check the robustness of our estimates to outliers. More specifically,
we re-estimate Equation (9) for a total of 294 times, leaving one pair of ethnic
groups out each time. This type of “Leave-one-out” procedure ensures that our
results are not driven by a specific pair of ethnic groups, and therefore that there
are robust to outliers. Figure A.5 in Appendix shows the distribution of the 294
point estimates following this procedure. We can observe that all estimates are
positive (min. = 0.132, max. = 0.196) and centered around our baseline estimate
of 0.161, with very little dispersion. We therefore conclude that our results are

not driven by some specific ethnic groups in a particular country.

Private property: Finally, we investigate the sensitivity of our results to alter-
native definition of our main explanatory variable. In particular, we explained in
sub-section 5.1 that we added ethnic groups for which the EA reports an absence
of private property to the partible inheritance category since, in many cases, all
members have equal access to the land. Even though this concerns only a small

share of our sample (less than 2 percent), we test the sensitivity of our results
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to the exclusion of these women. Tables A.5 and A.6 in Appendix show that the
results are highly similar for both the OLS and RDD settings, respectively.

8 Conclusion

Between now and 2050, the population of Sub-Saharan Africa is expected to al-
most double, surpassing 2 billion inhabitants. Among the major contributors to
the population growth are the high fertility levels found in countries across the
continent, which should remain close to 3 births per woman on average in 2050
(United Nations 2022).

This paper explores a new contributor to the high fertility in Sub-Saharan
Africa: inheritance rules. The latter have been largely overlooked by previous
research, which focused on well-known drivers of fertility decisions, such as human
capital, technological progress, child mortality, women empowerment or family
planning. We argue that inheritance rules, and especially impartible inheritance
(i.e. transmission of the deceased’s property to a single heir), are playing a major

role in boosting the number of births in Sub-Saharan Africa.

We develop a theoretical model showing that, while partible inheritance (i.e.
division among heirs) pushes individuals to limit their fertility to avoid fragment-
ing the land into “inefficiently small parcels” (Baker and Miceli 2005), impart-
ible inheritance rules do not incentivize households to control their number of
children. We test the model’s predictions using pre-colonial data for 842 ethnic
groups recorded by Murdock (1967) and modern demographic surveys covering
24 countries. Our first empirical strategy compares the fertility of women from
ethnic groups with partible and impartible customs, controlling for a large set of
individual, geographical and historical covariates. We confirm our model’s predic-
tions that impartible inheritance is associated with higher fertility. Our second
empirical strategy exploits ancestral ethnic borders in a spatial Regression Dis-
continuity Design (RDD), which allows controling for unobservable characteristics
that vary smoothly across space. Comparing women who live within 60 kilometers
of an ancestral border, we find that belonging to an ethnic group with impartible

inheritance customs increases fertility by 0.85 children per woman.

We also establish, both theoretically and empirically, that impartible inheri-
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tance rules play an even bigger role when the land’s quality is higher. We proxy the
land’s quality with a measure of steepness from Nunn and Puga (2012), which av-
erages the slope of the earth within 30 by 30 arc-second cells (about one-kilometer
squares) using data from GTOPO30 (US Geological Survey 1996). We confirm
our model’s predictions that the effect of impartible inheritance on fertility is
much stronger on flat lands that are less costly to farm (Food and Agriculture
Organization 1993).

We believe that our study has important policy implications since impartible
inheritance remains the prevailing custom in many ethnic groups across the African
continent. Because many Sub-Saharan African countries’ constitution defer to cus-
tomary law to govern inheritance, rules such as primogeniture continue to rule the
transmission of properties across generations. Our results suggest that reforming
succession rules could play a major role in accelerating the fertility transition in
Sub-Saharan African countries. This would allow them to grasp the benefits of a
“demographic dividend,” that is a shift in a population’s age structure that can
provide opportunities for rapid economic growth. However, because some legal
reforms have been less than successful in the past (e.g. the Ghana Children’s
Act 560 passed in 1998), there should also be accompanied by measures to ensure

social legitimation and enforcement (Cooper 2010).
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Table A.2: Effects of impartible inheritance rules on fertility - OLS estimates
(Full sample - movers & non-movers)

Number of children ever born
All ages Over 40 years

(1) (2) (3) (4) ()

Impartible inheritance (0/1)  0.076 ***  0.099 *** 0.063 *** 0.054 *** 0.096 ***

(0.013) (0.009) (0.009) (0.009) (0.028)
Patrilineal (0/1) 0.096 *** 0.280 ***
(0.012) (0.037)
Polygynous (0/1) 0.089 *** 0.159 ***
(0.009) (0.028)
Plow use (0/1) -0.000 -0.095
(0.029) (0.089)
Country FE Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes
Individual controls No Yes Yes Yes Yes
Geographical controls No No Yes Yes Yes
Colonial controls No No No Yes Yes
Mean Dep. Var. 2.96 2.96 2.96 2.96 6.16
R-squared 0.02 0.61 0.63 0.63 0.17
Observations 651,148 616,370 607,179 607,179 100,563

Notes: The unit of observation is a woman interviewed for the DHS survey. The sample includes all women,
that is those who currently live in the place where they were born, as well as those who moved out. Estimates
for “Impartible inheritance (0/1)” correspond to coefficient B from Equation (7) and capture the effect of being
from an ethnic group with impartible inheritance customs. The first column controls for country and time fized
effects. The second column adds “individual controls,” including the respondent’s age, as well as dummies for
education, marital and employment status. The third column adds a set of “geographical controls,” including
dummies for living in a rural area, access to electricity, the absolute values of latitude and longitude, population
density, light intensity from satellite data, ruggedness index and slope of terrain. Column four corresponds to the
complete specification, adding also pre-industrial characteristics of the ethnic group where the woman belongs,
such as patrilineality, polygyny, as well as controls for “colonial influence,” including distance to missionary
settlements, colonial railway lines and explorers’ routes. Column five restricts the sample to women over 40
years, who are closer to the end of their fertile window. Robust standard errors, clustered by DHS sampling
units, are reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

46



Table A.3: Fuzzy Spatial RDD - Average Treatment Effects
(Full sample - movers & non-movers)

BW=120 km

First stage: Impartible

Impartible cluster 0.180 ***

(0.009)

ATE: Number of children

Impartible cluster 0.245 *

(0.133)
Ethnic pairs FE Yes
Country FE Yes
Mean Dep. Var. 2.85
Nb. of pairs 321
Observations 665,472

Notes: The unit of observation is a woman interviewed for the DHS survey. The dependent variable is the
number of children ever born from this woman. The sample includes all women, that is those who currently
live in the place where they were born, as well as those who moved out. The bandwidth used is 120 kilometers
on each side of the ethnic border. The “first stage” estimate corresponds to the coefficient 6 in Equation (10).
It captures the discontinuity at the border in the fraction of women who identify as a member of an impartible
ethnic group, after controlling for a linear polynomial in distance, as well as ethnic pairs and country fized
effects. The Average Treatment Effect (“ATE”) is from an instrumental variable estimation (using two-stage
least-squares regression) in which the endogeneous variable is the fraction of women who belong to an impartible
ethnic group, instrumented with the indicator variable that equals one if they live inside the homeland of an
impartible ethnic group, and zero otherwise (coefficient B in Equation (11)). Robust standard errors, clustered
by DHS sampling units, are reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Table A.4: Spatial RDD - Reduced form estimates - Robustness checks

Number of children ever born
60 km 90 km 120 km Donut hole

Linear
Impartible inheritance 0.163 ***  0.184 *** (0.161 ***  (0.168 ***
(0.062)  (0.050)  (0.043) (0.049)
Quadratic

Impartible inheritance 0.119 0.166 **  0.163 ** 0.176 **
(0.102)  (0.080)  (0.068) (0.087)

Ethnic pairs FE Yes Yes Yes Yes
Country FE Yes Yes Yes Yes
Mean Dep. Var. 2.68 2.66 2.66 2.66
Nb. of pairs 270 286 294 294
Observations 89,361 138,819 173,883 162,679

Notes: The unit of observation is a woman interviewed for the DHS survey. The dependent variable is the
number of children ever born from this woman. The sample includes all women who were born and raised in the
place where they currently live. Estimates are from regressions that control for ethnic pairs and country fized
effects (“Nb. of pairs” is reported in the bottom panel). The first panel “Linear” includes linear polynomial in
distance to the ethnic border, the second panel “Quadractic” includes quadractic polynomials in distance to the
ethnic border. The main coefficient of interest corresponds to B in Equation (9). It captures the discontinuity at
the ethnic border in the number of children born from women living in the homeland of an impartible ethnic group,
compared to those living in the homeland of a partible ethnic group. The bandwidth goes from 60 kilometers in
the first column to 120 kilometers in the third column, in 30 kilometers increments. The last column reports a
“Donut hole” specification where women who live within 10 kilometers of the ethnic border are excluded. Robust
standard errors, clustered by DHS sampling units, are reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Table A.5: Effects of impartible inheritance rules on fertility - OLS estimates
(Sample excluding women from ethnic groups with no private property)

Number of children ever born
All ages Over 40 years

(1) (2) (3) (4) ()

Impartible inheritance (0/1) 0.112 ***  0.126 *** 0.126 *** 0.114 *** 0.242 **

(0.026) (0.017) (0.017) (0.017) (0.058)
Patrilineal (0/1) 0.132 *** 0.270 ***
(0.021) (0.068)
Polygynous (0/1) 0.096 *** 0.318 ***
(0.018) (0.063)
Plow use (0/1) 0.006 0.010
(0.043) (0.142)
Country FE Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes
Individual controls No Yes Yes Yes Yes
Geographical controls No No Yes Yes Yes
Colonial controls No No No Yes Yes
Mean Dep. Var. 2.88 2.89 2.90 2.90 6.40
R-squared 0.02 0.65 0.66 0.66 0.15
Observations 177,463 170,679 168,116 168,116 27,230

Notes: The unit of observation is a woman interviewed for the DHS survey. The sample includes all women who
were born and raised in the place where they currently live, but excludes those who live within the borders of an
ethnic group for which the EA reports an “absence of private property.” Estimates for “Impartible inheritance
(0/1)” correspond to coefficient B from FEquation (7) and capture the effect of being from an ethnic group
with impartible inheritance customs. The first column controls for country and time fized effects. The second
column adds “individual controls,” including the respondent’s age, as well as dummies for education, marital
and employment status. The third column adds a set of “geographical controls,” including dummies for living in
a rural area, access to electricity, the absolute values of latitude and longitude, population density, light intensity
from satellite data, ruggedness index and slope of terrain. Column four corresponds to the complete specification,
adding also pre-industrial characteristics of the ethnic group where the woman belongs, such as patrilineality,
polygyny, as well as controls for “colonial influence,” including distance to missionary settlements, colonial
railway lines and explorers’ routes. Column five restricts the sample to women over 40 years, who are closer
to the end of their fertile window. Robust standard errors, clustered by DHS sampling units, are reported in
parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Table A.6: Spatial RDD - Reduced form estimates
(Sample excluding women from ethnic groups with no private property)

Number of children ever born
60 km 90 km 120 km

Impartible inheritance 0.163 *** (0.184 *** (.161 ***
(0.062)  (0.050)  (0.044)

Ethnic pairs FE Yes Yes Yes
Country FE Yes Yes Yes
Mean Dep. Var. 2.68 2.67 2.68
Nb. of pairs 269 284 293
Observations 88,413 136,629 170,056

Notes: The unit of observation is a woman interviewed for the DHS survey. The dependent variable is the
number of children ever born from this woman. The sample includes all women who were born and raised in the
place where they currently live, but excludes those who live within the borders of an ethnic group for which the
EA reports an “absence of private property.” Estimates are from regressions that include a linear polynomial in
distance to the border, ethnic pairs and country fized effects (“Nb. of pairs” is reported in the bottom panel). The
main coefficient of interest corresponds to B in Equation (9). It captures the discontinuity at the ethnic border in
the number of children born from women living in the homeland of an impartible ethnic group, compared to those
living in the homeland of a partible ethnic group. The bandwidth goes from 60 kilometers in the first column
to 120 kilometers in the third column, in 30 kilometers increments. Robust standard errors, clustered by DHS
sampling units, are reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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A.2 Figures

|:| Customary law
[ ] civillaw
[:I Common law
|:| Muslim law

Figure A.1: Legal systems in Africa

Sources: JuriGlobe - World Legal Systems Research Group, University of Ottawa; Logo (2014)

51



Figure A.2: Location of DHS clusters in Sub-Saharan African Countries
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Figure A.3: Age-specific fertility, heterogeneity analysis by terrain’s steepness.

Notes: The age-specific fertility rates (y-azxis) measure how many births a woman had on average during five-year
periods from the moment she turned 15 (z-axzis). The sample is composed of women aged more than 35 years
old at the time of the DHS interview and for which we have reconstructed their complete birth history. The
solid lines plot the age-specific fertility rates for women who belong to an ethnic group with partible inheritance
customs, while the dashed lines plot the fertility rates of those with impartible customs. The black lines are for
women who live in flat terrains (i.e. slope below median), while the gray lines are for those who live in steep
terrains (i.e. slope above median).
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Figure A.4: Bandwidth sensitivity

Notes: The solid line plots reduced form estimates of the fertility effects (8 in Equation (9)) from separate regres-
stons with varying bandwidth around the ancestral border, from 20 to 150 kilometers in 5-kilometer increments.
Regressions include a linear polynomial in distance to the border, ethnic pairs and country fized effects. The
sample includes all women who were born and raised in the place where they currently live. The shaded area
represents 95 percent confidence intervals.
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Figure A.5: Testing for outliers sensitivity using “Leave-one-out” procedure

Notes: Distribution of 294 point estimates (8 in Equation (9)) from separate regressions, leaving one pair of
ethnic groups out each time. Regressions include a linear polynomial in distance to the border, ethnic pairs and
country fized effects. Bandwidth is 120 kilometers and the sample includes all women who were born and raised
in the place where they currently live. We observe that all estimates are centered around our baseline estimate

of 0.16 (Table 6).

A.3 Maximization problems

Maximization problem under impartible inheritance. The maximization

problem under impartible inheritance writes as follows
max In((1—¢np)yr) +BIn((L—L)" n; ) ,
which can be rearranged as
max In(1—¢n;)+In(y)+ (1 —a)8In(n;) +afln(L—L) ,

nr

and is only defined for 0 < np < é
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The first order condition writes as follows,

¢ (-0

_1—gz5n] nr

(1-a)s
I+1-a)f)¢"

where n7, is the solution to the maximization problem with impartible inheritance.

=0 (12)

= n; =

Taking the derivative of Equation (12) with respect to n;, we have

¢ (-
T—on)?

<0,

which satisfies the second order condition for a maximum.

Maximization problem under partible inheritance. The maximization prob-

lem under partible inheritance writes as follows

max In (1= énplyp) + Bln <np (i _ L)) |

np np

which can be rearranged as

max In(1—¢np)+In(yp) + (1 — a)Bln(np) + afln (L — Lnp) ,

3

The first order condition writes as follows,

)

I

and is only defined for 0 < np < min{

=

¢ (1-a)p aBL

_1—g25np+ np _L—Enp: (13)
(1-a)f ¢ aBL \ _
A np _(1—¢np+L—Enp)_O

< (1—a)B(1 —¢np)(L - Ln,) —np [¢(L — Ln,) + aBL(1 — ¢np)] =0 .

Where the left hand side of the first order condition is a second order polynomial

and is negative for np = min {é, %} This implies that out of the two solutions

L }), only the one below,

to Equation (13) (respectively below and above min {é, 7
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denoted n}, is a solution to the maximization problem and equal to

ot BL+(1+(1—a)B)gL —/(BL+ (1+ (1 —a)B)¢L)? — 4(1 — a)B(1 + B)¢LL
P 2(1 + B)oL '

Taking the derivative of Equation (13) with respect to np, we have

#? (-a)p __apl”
TO—onp?  nd (L—Inp?

which satisfies the second order condition for a maximum.
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