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Abstract

General polygyny — near universal marriage and polygyny — is common in
Africa. But why would men marry n wives for 1/n:th of the time instead of
monogamously? Downsides include prolonged bachelorhood and a high degree
of step-parenting. We point to the African slave trade which disproportionately
removed young men, thus allowing old men to take young wives. Modeling en-
dogenous social stigma, we argue that this temporary perturbation permanently
changed the equilibrium to one where all men marry late and polygynously.
Data are supportive: polygyny in Africa delays first marriage for men, raises
under-five mortality, but does not predict life-long bachelorhood.
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1 Introduction

The disproportional allocation of young women to rich and powerful men has a
clear cut logic to it, be it Darwinian [Trivers, 1972 or neo-classical [Becker, 1974].
However, that is only one form of polygyny. Another form has all men taking several
wives. This “general” form of polygyny is common in Africa but rare elsewhere
[White, 1988]. It is made possible by men’s marrying late; and women’s marrying
young and often [Dorjahn, 1958, Goody, 1973, 1976, Pison, 1986, Borgerhoff Mulder,
1989, Garenne and Walle, 1989, Hayase and Liaw, 1997, Timaeus and Reynar, 1998,
Gibson and Mace, 2007].

While mathematically possible, general polygyny poses as puzzle. All men mar-
rying polygynously suggests male (relative to female) homogeneity, in which case
theory predicts monogamy [Becker, 1974]. Although this allocation need not lit-
erally be in the form of one wife per man, transactions costs alone suggests that
one wife would be preferable to n wives for 1/n:th of the time. Moreover, the brief
marriage duration necessitated by multiple wives is often achieved by marriage de-
lay for men and thus extended bachelorhood. Other drawbacks of polygyny include
early widowhood and remarriage for women, and thus fatherless children and a high
degree of step-parenting.

In this paper, we propose that the prevalence of general polygyny in Africa traces
its origins to the African slave trade which disproportionately removed young males
[Fage, 1980, Manning, 1990]. While there was also a market for female slaves, the
numerically most important slave trade was male dominated, demand being driven
by plantations in the Americas.! As a result, young women outnumbered young men,
facilitating polygyny during the slave trade [Fage, 1980, Manning, 1990, Thornton,
1997]. Wrote Manning [1990, pp. 22-23]:

“Slave exports brought about substantial distortions in African sex ra-

tios: along the West Coast most male slaves were exported and the re-

!Female-biased trades to the Orient were much smaller in scale than the male-biased Atlatnic
slave trades. Moreover, in the case of female-biased trades, male captives retained in Africa were
made domestic slaves. And slave males married only infrequently as their masters take the women
[Manning, 1990]. Therefore, female-biased slave trades did not lead to polyandry. Moreover, the
conditions for polyandry to arise are not symmetric to those for polygyny, see Korn [2000], Edlund
and Korn [2002].



maining population became predominantly female; in the Savanna and
Horn most slaves exported to the Orient were female, so that the remain-
ing population became dominantly male. The result of these imbalances
was that the institution of slavery, of marriage, and the sexual division

of labor were placed under great pressure to change.”

But why would slave trade in the past explain current marriage patterns? Young
women no longer outnumber young men. The mechanism, we argue, was a change
in social norms: the slave trade reduced the stigma attached to marriage between a
young woman and an old man.

To model general polygyny, we consider a population with men and women who
have two adult periods, young and old. Women are fecund when young while men
are fecund when young and old. The purpose of marriage is children. Thus, in
each period, marriage can be between a young woman and a young man or a young
woman and an old man. Men and women are homogenous within age and sex cells.

We assume that marriage between an old man and a young woman carries stigma,
the degree of which depends on the prevalence of the practice. Young women de-
liberating marriage do not know the stigma they will face in the event they marry
an old man since that will depend on their not yet realized actions. Our key as-
sumption is that individuals act based on expectations of stigma and that they look
to the past when forming their expectation — expectations that in equilibrium are
confirmed. In this set up, there can be multiple equilibria. A temporary removal of
young men can result in a permanent lowering of stigma and thus a shift towards
women marrying older men. This process, we propose, captures the mechanism
through which historic slave trade continues to cast a shadow on current African
marriage patterns.

The shift towards older men, we argue, corresponds to more polygyny. In our
model, this will literally be the case because men marry both as young and old,
and there is no divorce. As a result, marriage when old amounts to bigamy. While
this particular modeling may seem contrived, what amounts to more polygyny is
a surprisingly thorny question. In the case of general polygyny, more polygyny is
by necessity a question of the degree of bunching up of wives over a man’s lifetime.

More concurrent wives means briefer marriage duration which for practical purposes



means later marriage. In inequality-driven polygyny, rich men deprive poor men
of wives. By contrast, in general polygyny, the old deprive the young. Thus, a
marriage market shift towards old men may be considered a shift towards more
polygyny. While not the only way to characterize polygyny it may be a reasonable
description of general polygyny.

Empirically, we examine whether polygyny in Africa can be explained by the
past slave trades (see Dalton and Leung [2011] below); whether polygyny is char-
acterized by general polygyny; and the possibility that polygyny is inefficient. To
that end, we combine Nunn [2008]’s data on the historic slave trades with data on
polygyny and marital outcomes (from the United Nations and World Bank). Ana-
lyzing country-level data for Africa, we find that the extent of polygyny (married
women over married men) predicts larger spousal age gaps at first marriage, but
not a greater incidence of never married men, consistent with general polygyny.
Moreover, countries with more polygyny are shown to have lower marital output
as measured by infant and child mortality, a finding more easily reconciled with
general polygyny than with quality-based polygyny. These patterns are found both
in OLS estimates and when, following Nunn [2008], polygyny is instrumented for
using distances to the different slave markets, the Atlantic trade in particular.

Our paper adds to a small but growing literature in economics seeking to ex-
plain the robust negative relationship between polygyny and economic development
evident in cross-country comparisons or secular trends [Tertilt, 2005, Gould et al.,
2008, Lagerlof, 2010, Edlund and Lagerlof, 2010]. Our finding of a sizeable contribu-
tion of polygyny to under-five mortality chimes with Udry [1996]’s documentation
of substantial intra-household inefficiency among rural households in Burkina Faso,
the most polygynous country in our data set.2 We are obviously also related to
the literature that links the history of slave trade to the evolution of institutions
detrimental to growth and development (in source or destination countries, for the
former see e.g., Nunn [2008], Nunn and Wantchekon [2011], for the latter see e.g.,
Engerman and Sokoloff [1997, 2002]).

Whether polygyny contributes to the inefficiency is not the focus of the paper, but it can be
noted that it may be a factor in the lack of support for the unitary household model. Kazianga and
Klonner [2009] also documents inefficiencies in intra-household allocation in a sample of polygynous
households in rural Mali.



The work most closely related to ours is Dalton and Leung [2011] who (inde-
pendently of us) linked polygyny in West Africa to past slave trades using DHS
data. However, their paper does not address how a past demographic shock can
affect current levels of polygyny, the focus of the paper at hand. The found link be-
tween past slave trade and current levels of polygyny was confirmed by Fenske [2012]
who also examined a number of other correlates of present day polygyny in Africa.
Interestingly, he found past but not current male inequality to predict polygyny.

The remainder of the paper is organized as follows. Section 2 gives a brief
literature review. Section 3 presents our model. Sections 4 and 5 present the data

and our empirical estimates. Section 6 concludes.

2 Background

Two-sided matching and absence of idiosyncratic preference orderings offer a com-
pelling theoretical framework for analyzing the causes and consequences of polygyny.
Polygyny, in this framework, results from high male relative to female heterogeneity
[Trivers, 1972, Becker, 1974], abetted by low paternal input in offspring production.
It is efficient (like any stable matching in this framework), but disadvantages low
quality males. While general polygyny is recognized as a key feature of African
marriage patterns, its poor fit with the above framework has left it understudied by
economists. This background section organizes the literature into (somewhat arbi-

trary) subsections: “Causes and Consequences of Polygyny” and “Social norms.”

2.1 Causes and Consequences of Polygyny

A universal feature of marriage is the so called paternity presumption: the father(s)
of a child born to a married woman is her husband(s) [Posner, 1992]. Polygyny, one
man several wives, occupies an interval on a continuum of marriage forms described
by the number of husbands per wife: < 1, in the case of polygyny, > 1 in the case
of polyandry. The number of men required to support the children of one woman is
thus one factor behind the realized marriage form.

When this number is high, e.g., from poorness of the land [Korn, 2000], polyandry



can result.? If, by contrast, this number is low, for instance from high degree of self
sufficiency of women [Boserup, 1970, Trivers, 1972], polygyny is facilitated. In that
spirit, Jacoby [1995] found that conditional on wealth men have more wives when
the agricultural productivity of women is higher.

Subsistence, however, only dictates necessary conditions. Other factors noted
in the literature include male (relative to female) inequality, skewed sex ratios and

political pandering.

2.1.1 Causes of Polygyny

Male inequality

“The question as it presents itself in practice to a woman, is whether it
is better to have, say a whole share in a tenth-rate man or a tenth share
in a first-rate man.”

George Bernard Shaw, Getting Married, 1907.

As pointed out by Becker [1974], polygyny can be the outcome of the efficient
allocation of women when men are more heterogeneous than women. In that case,
we would expect low quality men to remain life-long bachelors (and high quality
men to have many wives). Moreover, we would expect children (and women) to
do better in societies that allowed for polygyny, and within a society, polygynous
families would do at least as well as monogamous ones (controlling for wife quality).
Grossbard [1976] is an early empirical application.

Becker [1974] viewed marriage form as endogenous, religious and other social
prescriptions regulating polygyny being reflections rather than drivers of the ob-
served marriage patterns. Gould et al. [2008] is paper in that spirit. They argued
that from economic development follows increasing emphasis on child quality. As a
result, men become more interested in the quality of their children instead of their
quantity. Fewer children necessitate fewer wives. Moreover, to the extent that qual-
ity depends on maternal quality, there will be a shift in emphasis from female ability
to bear children to women’s human capital. Assuming that the latter is less evenly

distributed, women become more heterogeneous, which in turn promotes monogamy

3For polyandry, also see Edlund and Korn [2002].



(because it raises the price of high quality women, further limiting the number of

wives bought by high quality men).
Female sex-ratios

It has long been recognized that a surplus of (young) females over men facilitates
polygyny, cf. Spencer [1876]. This surplus can result from population growth (if
men marry younger women), the elimination of men, and/or the addition of women.

Additionally, any society or social group that can maintain a permanent numer-
ical surplus of (young) women over men can also practice polygyny. This surplus
may be curtesy of high socio-economic status that attracts young women, or through
constant warfare which reduces the number of young men (in battle) and increases

that of women (through capture).
Political Economy

Any marriage system which condemns a majority of the population to
celibacy will be violently wrecked on the pretext that it outrages moral-
ity.

George Bernard Shaw, Maxims for Revolutionists, 1903.

If polygyny is at the expense of low quality men (cf. Becker [1991]), then monogamy
might be understood as a populist measure, made to appease low quality men who
otherwise would face steep marriage odds [Lagerlof, 2010].

By contrast, our paper point to the possibility of polygyny being inefficient, its
occurrence owing more to accidents of history than efficiency arguments. If general

polygyny is inefficient, norms encouraging monogamy might be efficient.
Other

Polygyny correlates with a number of other factors. The extent to which they have
been proposed as explanations, consequences, or neither, vary. For a further review
see, e.g., White and Burton [1988].

Nineteenth century evolutionary theorists such as Engels and Spencer noted

that polygyny was a feature of primitive societies [Spencer, 1876, Engels, 1972, first



published in 1884]. The bunching up of women facilitates a long post-partum sex
taboo [Whiting, 1964], although the extent to which this feature can account for
polygyny can been questioned [Ember, 1974]. It has also been noted that rules
prescribing in-marriage restricts polygyny since the sex ratio within a kin group is
likely to be balanced.

Goody [1976] observed that dowry giving (chiefly European or Hindu) societies
gravitate towards monogamy because when daughters are endowed rather than sold
off for a bride price, parents will take greater care to marry them positively assor-
tatively, a notion that becomes impractical, if not in-operational, if the husband is
free to add wives. Still, each wife could be associated with a clearly defined set of
property, much like a man in Imperial China could take one wife for each ancestral
branch he was heir to. Moreover, and importantly, as Hartung [1982] has pointed

out, causality might be reverse: polygyny leading to male only inheritance.

2.1.2 Effects of Polygyny

While Becker [1991] argued that polygyny allowed for the efficient allocation of
women when men are heterogeneous (relative to women), the robust negative rela-
tionship between polygyny and various measures of economic development and the
status of women have prompted a search for theoretical reasons for why polygyny
might hamper development. Tertilt [2005] proposed that the higher price daughters
command under polygyny crowds out savings and investments. Thus, she pointed to
a possible negative effect of polygyny. Edlund and Lagerlof [2010] pointed to general
polygyny reducing steady state human capital because men spend a lower fraction of
their lives being fathers. Neither study addressed how (inefficient) polygyny might
arise in the first place.

Although polygyny raises demand for women, higher demand need not benefit
women and on balance ethnographic studies find polygyny to be negatively viewed
by women, co-wife rivalry being an important vector of stress [Meekers and Franklin,
1995, Agadjanian and Ezeh, 2000, Madhavan, 2002, Jankowiak et al., 2005, Bove
and Valeggia, 2009]. A possible reason is that in most polygynous societies, women
do not own themselves. Arranged marriage, with bride price going to the father of

the bride, characterizes Sub-Saharan Africa.



Another reason is suggested by Trivers and Willard [1973] who pointed to fit-
ness reasons why parents would bias resources towards sons (more resources, more
daughters-in-law, more grandchildren), tamped under monogamy [Hartung, 1982].
Thus, evolutionary biology suggests a reason for why the correlation between mar-
riage and inheritance pattern may be causal (but run in the opposite direction of that
proposed by Goody [1976]). Evolutionary biology also sees direct negative effects
to females of polygyny (and benefits to males), whenever male parental investments
potentially extend beyond the siring of children [Verner, 1964, Verner and Wilson,
1966, Orians, 1969, Trivers, 1972, Davies, 1989, Maynard Smith, 1977].

With respect to child outcomes, on balance, polygyny has been associated with
negative outcomes, including: mortality [Strassmann, 38, Omariba and Boyle, 2007,
Gyimah, 2009], anthropometric measures [Sellen, 1999, Hadley, 2005, Gibson and
Mace, 2007], low paternal involvement [Kitahara, 1974, Wilson, 2008], and co-wife
rivalry (harms step-children) [Madhavan, 2002, Jankowiak et al., 2005].

However, empirical studies have been hamstrung by the lack of exogenous vari-
ation in polygyny and/or a narrow scope ignoring the relevant counter-factual. The
slave trade history offers a solution to this problem assuming that it generated

plausibly exogenous variation in present day polygyny.

2.2 Social Norms Regarding Polygyny

Social norms restricting polygyny come in many flavors. There are direct norms
specifying the number of concurrent wives allowed. In addition, there are norms
that indirectly curb the number of wives: regulation of divorce; periods of abstinence
following marital dissolution; admissible spousal age gaps, to name a few. The extent
to which such norms drive marriage patterns is debatable [Becker, 1991], still their
presence is notable.

Notably, White [1988] proposed that a classification of societies with respect to
polygyny based on cultural rules to be “more stable and intelligible” than one based
on frequencies. He constructed the variable “Cultural rules constraining the fre-
quency of polygyny” where on a scale of 1 to 5, 1 indicates “Monogamy prescribed”
and 5 indicates general polygyny: “Polygyny prevalent and preferred by most men

and practiced by most men of sufficient age or wealth.” African societies are clearly



Table 1: Cultural Rules Constraining the Frequency of Polygyny

Pre-Industrial Societies

African Non-African
Code Description n % n %
. Missing data 0 0 3 2
1 Monogamy prescribed 2 ) 25 18
Monogamy preferred but exceptional cases 3 7 29 20
of polygyny
3 Polygyny limited to individual men with 9 20 36 25
leadership attributes(chiefs, medicine men, etc.)
4 Polygyny limited to men of higher social class 3 7 30 21
(men of wealth, inherited rank, nobility, etc.)
5 Polygyny prevalent and preferred by most men 27 61 19 13

and practiced by most men of sufficient age
or wealth to obtain wives
Total 44 100 142 100

Sample: Standard cross-cultural sample, see Murdock and White [1969].
Source: White [1988].

over-represented in the general polygyny category. Whereas 61% of African societies
were thus classified, only 13% of non-African societies were given this classification,
see Table 1. The African dominance in the general polygyny category is even more
impressive if we consider the facts that the percentages do not represent individuals
but the share of pre-industrial societies; Africa is over-represented in this category;
and industrialized societies are overwhelmingly monogamous or moderately polyg-
ynous.

In addition, norms regarding the marriage of old men to young women may
effectively limit polygyny. Polygyny tends to displace young men in favor of the
old, and in many primitive societies this conflict is played out in the family pitching
old fathers against grown sons. For example, among East African pastoralists, a
daughter’s marriage brings in cattle which the father then uses to purchase a bride
— for himself or his son [Goody, 1973]. Among the Maasai a man is not allowed to
take as a wife a woman whose father is the same generation as he is [Coast, 2006].

Still, the father-son conflict remains, wrote Hakansson [1989, page 125]:

Each [house| wants to increase its own cattle wealth and to ensure the
early marriages of its sons. The family head, however, wants to marry

as many wives as he can buy this will sometimes conflict with the even



distribution of cattle to houses and the early marriages of the sons.
Thus, it often happens that when a father takes a new wife he delays
the marriage of a son.” [Furthermore] “between father and son there is
considerable disagreement about incoming bridewealth cattle, since the
family head will often use his authority over the herd for his own benefit

instead of contributing to his sons’ marriage cattle...

3 The Model

We now turn to a formal model. We will show how slave trade in the past may
result in persisting, general, polygyny.

Consider a society in which the sex ratio is initially balanced and there is no
heterogeneity in the quality of either men or women. Men and women live for
two periods, young and old. Let n € [0,2] denote the age of an individual, where
n € [0, 1] corresponds to the young period and n € [1,2] to the old period. Men are
fecund in both periods, whereas women are fecund only when young. Marriage is
for the purpose of procreation and thus adult men can marry at any age but women
only when young.

For the narrative, we will assume that marriage decisions are made by the indi-
viduals themselves and we define the endogenous bride price to be a payment from

husband to wife.
Population

In period ¢, there are M} young men, My old men, and F; young women. The index
t is discrete and the young and old periods each last for one unit of time so that
M} = My, ;. In this formulation, the fecund years of young women in period ¢ can
be mapped onto the interval [t,¢ + 1]. Similarly, the fecund years of young men in
period ¢ can be mapped onto the interval [t, ¢+ 1] when young and [t + 1, ¢+ 2] when
old.

If a young woman is exposed to marriage for the duration of her young period, she
bears n boys and n daughters. Thus, absent external shocks, sex ratios balance in
each cohort M} = F;,Vt. We assume that n > 1 to ensure a positive population (By

construction, young women will be married for the entirety of their young period).

10



We restrict women to one husband at a time, while men can marry a young
wife once when young and once when old. That is, we consider the case of bigamy,
a modeling choice that is done for simplicity and without loss of generality. To
fix ideas, monogamy in this setting might take the form of young men and women
marrying each other at the beginning of their young period. An example of bigamy
might have age 0 women marrying an old man of age 1.5, remain married to him
for until widowhood at age 0.5, and then marry a same age young man. At age 1.5,

he takes a second, age 0, wife.
Slave Trade

We model the slave trade as the removal of young men (the number of female slaves
are normalized to zero) and let 6; € [0, 1] be the proportion of young males removed
in period ¢. That is, M} = (1—6;)F; and M = M/ | = (1—6;_1)F}/n. Furthermore,
we assume that the degree of slave extraction is not “too large” so that the number
of young and old men combined never falls short of the number of young women:

MY +M?>F or (1—6;)+(1—06;_1)>14

3.1 Preferences

Young Women

The instantaneous utility of young women is

by if married, husband young,
=4 B;—s if married, husband old,

—00 if unmarried,

where b; > 0 is the bride price paid by a young man and B; > 0 is that paid by
an old man. Marriage to an old man is associated with utility reducing stigma s;.
The basis for s; could be a distaste for being a junior wife to an old (in equilibrium,
polygynous) man. However, we will assume that stigma stems from peer pressure

(see Section 3.2) in the spirit of Benabou and Tirole [2011]. That the regard of

4This assumption ensures that all old and all young men cannot marry young women, it is not
critical for our argument.

11



others would enter the utility function seems plausible to us (outside of economics

it might even be considered a truism).
Young Men
The instantaneous utility of young men is

!/ " : . .
a = v+u(y —b),u' (1) >0,u"(-) <0 if married, wife young,

u(y) if not,
where v is the value of a young wife; y is the wealth of a young man; and b; is the
bride price.
For simplicity, let us assume that u(z) = x. This assumption is not necessary

but allows us to solve for the bride price explicitly without using inverse functions.
Old Men

The instantaneous utility of old men is

v+u(Y — B) if married, wife young,
u(Y) if not,

where v is the value of a young wife; Y is the wealth of an old man; and B; is the

bride price, we assume that old men are at least as wealthy as young men, Y > y.

3.2 Social Norms and Belief Formation

The social stigma a young woman married to an old man suffers depends on the
prevalence of such marriages, we assume. Let m be the share of young women
marrying an old man in period ¢t. In an equilibrium where all young men marry
eventually during their young period (to anticipate events, the case at hand), m
serves as a measure of polygyny, since all old men married while young.

Denoting stigma by s; we assume that

>0 if mel0,7),

0 if me [%, 1],

St =

12



where 7 = 1/(1 + n). This means that non-zero stigma cost is associated with
a marriage between young woman and old man if this practice is below a certain
threshold 7. However, once common enough, stigma is driven down to zero. This
is a very simple way to model stigma.® The key assumption about the s; function
is that it is decreasing in the prevalence of polygyny, which we find quite plausible.
It is also a common way to incorporate social stigma, see Besley and Coate [1992],
Lindbeck et al. [1999] and Basu [2006].

Let 7 denote the ex ante belief at the start of period ¢ about the degree of
polygyny that will prevail in that period. This belief is positively correlated with
the practice in the preceding period. For simplicity, assume that 7; can take one of
two values, high (7) and low (0), and that this is determined probabilistically based

on past behavior such that
~ 7 with probability  p(m—1),

T — (1)
0 with probability 1 — p(m_1),

where p'(-) > 0; p(0) = 0; and p(1) = 1. For simplicity, we assume that p(x) = x.

3.3 Marriage Market Equilibrium

Young women always marry at the earliest possible age, n = 0, and stay married (not
necessarily to the same man) throughout their young age (recall, being unmarried
is prohibitively expensive). Thus, the supply of brides in any period t is Fj}.

As for demand, men are willing to marry as long as as the bride price does not
exceed the valuation of a bride. That is, the demand for brides by young men is
MY it b <w,

=
0 if b >w.

Similarly, the demand for brides by old men is

MP it B, <w,
a5 =
0 if B; >w.

5 An alternative formulation is to let the stigma function be continuous such that s; = s(m¢) with
s/(-) < 0. To ensure that the equilibrium level of polygyny is non-degenerate, all we need is u(-) to
be concave and for the old to be strictly wealthier than the young, ¥ > y.

13



Aggregate Demand and Supply

Clearly, a bride price exceeding the valuation of brides implies zero demand and
therefore in equilibrium the bride prices paid by the young and by the old cannot
both exceed v. (Otherwise, aggregate demand would be zero — incompatible with
the positive supply of brides.) Moreover, because of stigma, it must be that young
men pay weakly less than old men, b, < B; (recall that s, > 0). Therefore, we
are left with the following possible combinations of bride prices and ez ante beliefs

about polygyny and the associated aggregate demand Djy:

(al) MY + My if b <wv;By <wv; and 7 € [0,7),
a2) MY + M? if b <wv;B;<wv; and 7 € [7,1],
Dy—d! o — (a2) My + M; t < v By ¢ € [7,1] @)
(a3) M} if b <v;By>wv; and m €[0,7),
(ad) M} if b <wv;B;>wv; and T € [7,1].

\

Aggregate supply of brides S; = F; by assumption (infinite disutility from sin-
glehood). However, depending on the bride prices and stigma, women may give

preference to either type of men as follows:

Table 2: Women'’s Preferences Conditional on Prices
Prices Women prefer to marry
(bl) By — sy =10b; either young or old men
(b2) By —s; <b; young over old men
(b3) By —s; > by old over young men

Market Clearing

Marriage market clearing requires that D; = S;. Given (2), we already know that
there is no equilibrium in which only old men marry and therefore we can rule out
(b3) in Table (2) from possible equilibrium conditions. Moreover, in conditions (a3)
and (ad), By > v > by, which is neither compatible with (b1) nor (b2). Therefore,
we can also rule out (a3) and (a4).

The combinations of aggregate demand and supply conditions that remain are:
(al) and (b2) (case (cl)); and (a2) and (bl) (case (c2)). Assume that if demand ex-
ceeds supply, then brides are randomly allocated among the highest bidders. Recall

that m; denotes the share of young women marrying old men.

14



There are two cases to consider. In case (cl), the ex ante belief of the contem-
poraries is such that few women will marry old men. Therefore, expected level of
stigma is high. Young women will choose to marry an old man only if the bride
price he pays is sufficiently high to compensate for the utility loss involved in such
marriage. However, the bride prices offered by the old men net of stigma are below
what young men are offering. Therefore, young women would rather marry young
men than old men. With a high expected stigma and insufficient bride price offered
by old men, none of the old men can marry. In case (¢2), the contemporaries believe
that the number of young women marrying old men will be above the threshold.
Since the expected stigma is low (0), old men can in this case compete with young
men even when offering the same bride price. Since the demand for brides exceeds
supply and women are indifferent between marrying young or old men, women are
randomly allocated, m = MP /(M + MY) share of them marry old men, and (1—m;)
share of them marry young men.%

The market clearing conditions corresponding to the classes (cl1) and (c2) are

detailed in Table 3.

Table 3: Market Clearing Conditions
Quantity marrying:

Case b B T women young men old men e
(cl) v [0,0] [0,7) F, F, 0 0

A~ MO
(CQ) (Y [ [71', ].] Ft (1 — 7Tt)Ft 7TtFt WM)

Rational Expectations

To close the model we require ex ante beliefs about prevalence of old men marrying

young women to be confirmed in equilibrium:

Ty = %t, (3)

which corresponds to finding fixed points in the (7, m;) space.

5Tn case (c2),

Mto (1—0t,1)Ft/n 1

MY+ My (1—0)Fi+(1—0,_1)F/n  1+n(l—0,)/(1—0,_1)
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Table 4: Slave Trades and Marriage Marekt Equilibria
Type m by Bf Sy df dg”

A. No slave trade, past or present, §;_1 = 6; = 0.

M 0 v [O,U} Ft Ft 0

P = v v F (1-m)F, 7F
B. Onset of slave extraction, ;_1 = 0 and 6; > 0.

P’ m v v F (1-mHF ©F
C. Cessation of slave extraction, 6;_1 > 0 and 6; = 0.

M 0 v [O,U} Ft Ft 0

pP? +n(1_19t71),1 v v F (1-7m)F 7F

Marriage Market Equilibrium

The marriage market equilibrium is defined as the vector (7}, b}, B;) that satisfies
the market clearing conditions (Table 3), and the rational expectations condition

(3), where ez ante beliefs are formed according to (1).

3.4 Slave Trade and Polygyny

In Table 4, we present the marriage market equilibria under various situations in-
volving past or present slave trades. When 6;_; = 6; = 0, there are two classes of
steady-state equilibria: M(onogamous) and P (olygynous), as stated in panel A and
illustrated in Figure 1.

Panel B of Table 4 describes the marriage market equilibrium at the onset of
slave extraction, 6;—1 = 0 and 6; > 0. In this situation, case such as (cl) in Table
3 is not feasible because with 6; > 0, the quantity of young men is smaller than
the quantity of young women. Ruling out case (cl), we are left with a P’ type of
equilibrium, also see Figure 2.

In panel C of Table 4, we present the equilibria in the aftermath of the slave
trade shock, e.g., 6,1 > 0 and 6, = 0. In this situation, both (c1) and (c2) of Table

3 are feasible and there are two types of equilibria, M and P”, see Figure 3.
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Figure 1: Steady-State Equilibria (The points M and P correspond to the equilibria
detailed in Table 4, Panel A)
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Figure 2: Transition from Steady-States: Onset of Slave Extraction (The point P’
correspond to the equilibrium detailed in Table 4, Panel B.)
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Figure 3: Transition from Steady-States: Cessation of Slave Extraction (The points
M and P” correspond to the equilibrium detailed in Table 4, Panel C.)

Transition Dynamics

Consider a society in which all marriages are of type M. Absent an external shock,
this society remains in M indefinitely.

Now ponder the effect of a one-period slave trade shock in period ¢, ; > 0 and
0i—j = 045 = 0,¥j > 0. In the next period, demographics are still perturbed since
yesterday’s young are today’s old. Two periods on, however, the one-period shock
has aged out and sex ratios balance for both the young and the old. The marriage
market equilibrium might, however, be permanently changed from M to P as shown
in Figure 4.

P;i2 and My,9, are both steady-state equilibria, one of the polygynous type
and the other of the monogamous type. In expectation, the degree of polygyny in

the long run is

1 1 1

E(r*) = E(mys) = p( (4)

To see this, note that

E(rf.y) = {07 + (1 — Q)0} + (1 — D)0,

where ® = Pr(P”,1|P%) and Q = Pr(Py42|P’,P”11), and the transition proba-

bilities are as detailed in Figure 4.
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Period: t—1 t t+1 t+2

) 0;_2=0 0,_1=0 0, >0 0t+1 =0
State: 0,1 =0 0, >0 9t+1 =0 0t+2 =0
P
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P(Wal)
P”; 1
N
1— *
P(Wt+1> M,
/!
p(m})
Equilibria: M, 1 — P,
N
1—p(r})
M4 g M; o

Figure 4: Slave Trade and Polygyny: Transition Dynamics

Intuitively, this expected value of polygyny in the long run depends on the

magnitude of the slave trade shock, 6;.

Proposition 1 Holding constant the pre-slave trade equilibrium, the greater the

slave trade shock, the higher the expected level of polygyny post-slave trade.
A proof is provided in Appendix A.
Male Age at First Marriage

Our measure of polygyny is closely linked to male age at marriage and a one-off
slave trade shock results not only in old men marrying more, but a delay in the
age at first marriage for men. Recall that women marry at age 0 and that in
monogamous equilibria so do young men. Similarly to Equation (4), the expected
age at first marriage for men in the long run following a period t shock, 6; > 0 and

0i—; = 0i1; = 0,Vj > 0, which we denote by E(X), is

1 1
a6y S5 —a)

E(X) = E(Xi12) = p( JE(Xi12[Piy2),  (5)

which comes from

BE(Xi40) = B{OQE(Xp40|Pris) + (1 — Q)0} + (1 — 3)0.

Proposition 2 Holding constant the pre-slave-trade equilibrium, the greater the
slave trade shock, the larger the expected gender gap in age at first marriage post

slave-trade.
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A proof is provided in Appendix A.
This result is quite intuitive. Proposition 1 shows that the higher the past slave
extraction, the higher is the expected degree of polygyny in the long run. However,
given the quantity of young women, to allow the re-marriage of old men, young men
on average will have to wait longer for their first marriage. But this delay should
be acceptable for the young men as in equilibrium they themselves will practice

polygyny once they get old.

4 Data

Our main dataset is from Nunn [2008].” This dataset includes information on the
intensity and direction of the slave trades for the period 1400-1900 and geographic
information including distances to major locations where slaves were demanded
(from the source country’s centroid), for further description of these variables see
Nunn [2008]. We complement Nunn’s data set with country level information on
polygyny, age at marriage, marital status, and infant and child mortality (descriptive

statistics are in Table 6).

Polygyny

We use the number of married women over the number of married men 15 to 49
years old (see, e.g., Coast [2006] for a study using this definition). This information
is available for 50 out of the 52 countries included in Nunn [2008]. Our polygyny
measure ranges from 1.06 to 2.01, and has a mean of 1.4. To compute this measure,
we use the number of males and females who are married or in a consensual union,
obtained from the UN Demographic Yearbook: Special Census Topic 2000 Round.®
For the countries this information is not available, we use the UN World Marriage
Data 2008, which reports the percentage of population by age groups and sex who
are married or in consensual union. By multiplying these marriage rates by age

group- and sex-specific population sizes from the UN World Population Prospects,

" Available at http://www.economics.harvard.edu/faculty/nunn/data_nunn.
Shttp://unstats.un.org/unsd/demographic/products/dyb/dyb2.htm. We used the latest
year available.
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we obtain the number of married men and women.” No data were available for
Guinea-Bissau or Somalia.

There are a number of other ways to measure polygyny — the fraction of men
with more than one wife, the fraction of women with non-zero co-wives, etc., and
there is no “ideal” way. Thankfully, there is a fair degree of correlation between
the various measures [Low, 1988]. Appendix B discusses further the relationship
between different measures of polygyny used in the literature.

Figure 5 shows high correlation between our polygyny measure (married women
to married men) and the percent of married women with non-zero co-wives (from
a different dataset).!® We do not use the latter measure since it would reduce the
sample from 50 to 32 countries.

There are two potential concerns regarding our measure of polygyny (the num-
ber of married women to number of married men, 15-49 years). First, one might
be worried that differential mortality between men and women upwardly biases
the measurement of polygyny. However, in our data, women who are widowed are
recorded as “widowed” rather than as “married.” Therefore, our measure of polyg-
yny is unlikely to be driven by gender differential mortality.

Second, it is possible that sex differences in age at marriage drives our measure
of polygyny. Suppose that all women marry at 15 and all men marry at 22. Then,
even with monogamous marriage, our measure of polygyny will point to 1.25 wives
per husband ((49-14)/(49-21)). To account for this age gap we adjust the age ranges
and use ages 15-49 for women and 19-54 for men to compute polygyny in some of

our specifications and our results do not change much.

Gender gap, age at first marriage (Age gap)

9The countries for whom we used the UN World Marriage Data (http://www.un.org/esa/
population/publications/WMD2008/Main.html) and the UN World Population Prospects (http:
//esa.un.org/unpd/wpp/unpp/panel_population.htm) are: Angola, Benin, Cameroon, Chad,
Congo, Democratic Republic of Congo, Djibouti, Equatorial Guinea, Guinea, Lesotho, Liberia,
Libya, Mauritania, Namibia, Rwanda, Sierra leone, Swaziland, and Togo. We use data on marriage
rates for the latest year available for each country. Since the population data are available for every
five year, we use the 5th year nearest to the year for the marriage data.

10The percent of married women with non-zero cowives is based on data from the Demographic
and Health Surveys (http://www.measuredhs.com/). We used all African countries for which the
information is available, leaving us with 32 observations. If the info is available for multiple years
for the same country, we used data for the latest year.
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We use the singulate mean age of marriage by gender obtained from the UN World
Marriage Data 2008. It is the average length of single life expressed in years among
those who have ever married in the age group 15-49. It therefore measures the
average age at first marriage over the historic period covered by the age group 15-
49, rather than the average age of those currently marrying for the first time. If
each cohort followed the same age pattern with respect to marriage, the singulate
mean age of marriage would also be the mean age of first marriage (by gender) for
every cohort in the population. On average, there is a 4.84 year difference in the

male and the female singulate mean age of marriage, ranging from 1.9 to 8.8 years.
Bachelorhood

We measure bachelorhood by the percent of men in the age group 40-44 who have
never married. On average, this was true of some six percent of men in this age
group, ranging from 0 to 26.6 percent. These data are from the UN World Marriage
Data 2008.

Infant mortality

Infant mortality is the number of deaths per 1,000 in the first year, and the data are
obtained from the World Bank, World Development Indicators for the year 2000.
Average infant mortality was 82 infants per 1000 live births, ranging from 12 to 150
deaths.

Child mortality

Child mortality is the probability per 1000 that a newborn baby will die before
reaching age five and the data are from the World Bank, World Development Indi-
cators for the year 2000. Average child mortality was 130 deaths per 1000 children,
ranging from 14 to 550.
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5 Empirical Analysis

We focus on two questions: does general polygyny characterize polygyny in Africa;
and what are the effects of this type of polygyny. While our theory does not have
direct predictions for marital output, marital output being lower in highly polygy-
nous societies would serve as evidence in support of our theoretical argument that
general polygyny owes its existence to an accident of history rather than efficiency
arguments.

To make progress on the first question, we note that general polygyny predicts
later age at first marriage for men (greater spousal age gaps) but not a higher frac-
tion of never married men. This can be contrasted with inequality driven polygyny
where low quality men never marry. While spousal age gaps increase with polygyny
in both types, when polygyny originates from male inequality this gap is driven
by higher order marriages — age at first marriage for men who marry need not be
higher. Moreover, for general polygyny we expect current levels of polygyny to be
linked to past slave extraction, especially the Atlantic trade which was heavily male
biased. By contrast, for inequality driven polygyny we expect no such relationship.

For the second question — marital output — we focus on infant and child mortality
on the premise that children are an important measure of marital output. Under-
five mortality compromises marital productivity by raising the cost of producing a
given number of children (alternatively, reducing the number of surviving children).

Below schema summarizes the proposed chain of events
Distances = SlaveExports = Polygyny = Outcomes. (6)

We first present the bivariate correlations between polygyny and other variables of
interest in a series of scatter plots. We then show, using OLS, that our measure of
polygyny predicts larger spousal age gaps at first marriage, but not a greater inci-
dence of never married men, consistent with general polygyny. Moreover, countries
with more polygyny are shown to have lower marital output as measured by infant
and child mortality, a finding more easily reconciled with general polygyny (over
and above inequality driven polygyny) than inequality driven polygyny alone.

The main empirical challenge is that polygyny and marital output may be driven
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by omitted country characteristics. Therefore, we also present results from IV es-
timates where polygyny is instrumented by the minimum distances to the historic
slave markets. Our IV results confirm the OLS results of economically and statisti-
cally significant effects of polygyny.

The IV estimates suggest that a reduction of the ratio of married women to
married men from two to one (the equivalent of going from the most polygynous
country in our sample, Burkina Faso, to an essentially monogamous country such
as the Seychelles or Rwanda) would reduce the spousal age gap by 7 years, infant
mortality by 81/1000, and child mortality by 132/1000.

The posited mechanism through which the distances to historic slave markets
affect polygyny is that proximity to the points of slave demand in the New World
resulted in greater slave extraction, which in turn skewed the sex ratios in favor of

polygyny. We conclude by corroborating this linkage, Section 5.2.4.

5.1 Basic correlations: OLS estimates

We start by showing correlations in a series of scatter plots.

Figure 6 shows a clear positive relationship between slave exports (normalized
by the average population from 1400 to 1900) and present day polygyny.

Figure 7 plots polygyny and the gender gap in the singulate mean age of mar-
riage. Although their positive correlation is well known, the figure reveals a strik-
ingly strong relationship, both in statistical and economic terms. In the most polyg-
ynous countries, this gap is about seven years, while in the least polygynous countries
it is around two years.

Figure 8 plots polygyny against the percent never married men, 40-44. Under
inequality driven polygyny, we would expect more polygynous societies to also have
more never married men, whereas no relationship is expected under general polygyny
since all men marry eventually. In fact what we observe is a negative relationship,
somewhat attenuated for men in the next (and oldest available) age group, Figure
9.

Finally, Figures 10 and 11 reveal a strong positive relationship between polygyny
and infant and child mortality, respectively. Polygyny being harmful is consistent

with general polygyny but is harder to reconcile with quality polygyny.
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Turning to multivariate analysis, we start by estimating by OLS a regression

equation of the following form:

Yi = Yo + 11Polygyny; + X5 + €, (7)

where y; is the dependent variable of interest for country i: age gap, bachelorhood,
infant and child mortality.

Polygyny, is the variable measuring polygyny and ~; is our coefficient of interest.

X, is a vector of control variables. Following Nunn [2008], we include in X;
a vector of colonizer (immediately prior to independence) indicator variables to
control for colonizer identity (colonizer identity may be an important determinant
of the health and educational infrastructure of a country, both through its impact on
human and physical capital in the country on independence, and through continued
links, notably foreign aid [Alesina and Dollar, 1998]). North African culture is
distinct from the rest of Africa, being on the Mediterranean and sharing the twin
influences of Islam and French civil law. To capture the influence of these factors,
we include the percent of population that is Islamic, a dummy variable indicating
North Africa, and a variable indicating whether the legal system is based on French
civil law.

In addition, we include (the log of) population density in 1400. The reason is
two fold. First, if current polygyny captures past polygyny, and if past polygyny
reflects past economic development (e.g., richer areas being better able to procure
brides or offering agricultural conditions conducive to polygyny), then the coefficient
~v1 might capture the effect of high levels of development in a country’s past rather
than that of current polygyny. Therefore, we would like to control for the level of
development prior to the slave trade, and population density in 1400 may be the
best available measure (see, e.g., Acemoglu et al. [2002]). Second, high population
density might have directly impacted past polygyny, e.g., from lower transportation
cost leading to a larger catchment area for brides (facilitating the allocation of brides
across localities).

The geography and climate variables are: distance from equator, lowest monthly

rainfall, average maximum humidity, average minimum temperature, and the natu-
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ral log of coastline to area. These are factors known to affect prevalence of infectious
diseases and agricultural productivity [Sachs et al., 2001]. We also include an in-
dicator variable for whether the country is a small island, and (the log of real) per
capita GDP in 2000 (from Maddison [2003]).

Polygyny is more widespread in West Africa (consistent with the pattern of
slave trades). To make sure that we do not just capture a “West-Africa” effect,
some specifications include a West-Africa indicator variable.

The results are presented in Tables 7-10. In column 1 we only include Polygyny
(and colonizer fixed effects). Column 2 adds the three variables percent Islamic,
North Africa and French legal origins dummies. Column 3 adds (the natural log of)
population density in 1400. Column 4 introduces the geography covariates. Column
5 includes log real GDP per capita. Column 6 includes West Africa dummy.

Consistent with our theory and the bivariate correlations, we find that polygyny
is associated with a greater gender gap in age at first marriage, and higher infant and
child mortality. As for bachelorhood, once the geographic covariates are introduced,
the sign of the coefficient on polygyny flips from negative to positive, but in no

specification is it significant, consistent with general polygyny.!!

5.2 Instrumental Variables Strategy

The OLS estimates show a clear association between polygyny and negative marriage
market outcomes (infant and juvenile mortality). However, there are many reasons
why the relationship need not be causal. Factors linked to development may both
improve child health and lead to a decline in polygyny. The adoption of Western
ideals may prompt an embrace of monogamy and modern medicine. Moreover,
higher levels of human capital shifts focus from child quantity to quality, resulting
in both more monogamy and better child health outcomes [Gould et al., 2008].
Additionally, increased urbanization makes large households less practical, and may
have an independent effect on child mortality. Thus, more urbanized countries may
both have lower levels of polygyny and under-five mortality.

Furthermore, polygyny may be more common in more stratified society [Becker,

"Table 8 presents the results for ages 40-44. The results for never married men 45-49 are similar,
available from the authors on request.
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1974], and heterogenous societies may be less able to provide public goods such as
sanitation or public health measures [Alesina et al., 1999, Alesina and La Ferrara,
2000, Easterly and Levine, 1997, Miguel and Gugerty, 2005], factors likely to have
a strong impact on the under-five mortality rate, e.g., Miller [2008]. The pattern of
foreign aid may also create an association between polygyny and child health, for
instance because aid may target maternal and child health directly, and be directed
to countries with cultural values congruous with those of the (Western) donor’s.
Alternatively, aid may be disproportionately steered to countries with historical
ties, such ties often being in the form of Christian missions (outfits which combined
the promotion of, inter alia, monogamy with that of health and primary education).
Although colonizer indicator variables capture some of this effect, many of the main
donors, notably the United States, Canada, the Nordic countries, and Japan, did
not have colonies in Africa [Alesina and Dollar, 1998].12

To address the issue of causality we instrument for polygyny using distances to
the different slave trades. Before motivating our estimation strategy, we give a brief

description of the different trades.

5.2.1 The African Slave Trades

Africa has a long tradition of slave trades and four main slave trades can be distin-
guished: the Atlantic, the Indian Ocean, the trans-Saharan, and the Red Sea trade.
Of these four, the Atlantic is the most recent and it stands out by its sheer volume
and male bias, both dictated by plantation demand in the Americas following the
continent’s discovery and settlement by Europeans. The other trades were smaller
in scale, and the trans-Saharan and Red Sea trades tended to be female biased due

to Oriental demand for domestics.
The Atlantic slave trade

For the Atlantic slave trade, sex ratio among slaves (male ratio) was roughly 65%
and this ratio was similar across ports of embarkment, see Table 5.

Wrote Manning [1990, pp. 41-42]:

12Save the U.S. colony Liberia.
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Table 5: Sex Ratio among Slaves by Region of Embarkation for the Atlantic Trade

Region of embarkation Male ratio (Stdev) Shipment sample

Senegambia 0.70 (0.14) 92
Sierra Leone 0.68 (0.09) 67
Gold Coast 0.65 (0.11) 154
Bight of Benin 0.67 (0.12) 109
Bight of Biafra 0.58 (0.11) 122
West-central Africa 0.68 (0.09) 198
Windward Coast 0.62 (0.11) 105
South-east Africa 0.84 (0.06) 4

Source: Constructed by authors based on Eltis et al. [1999].

In the Western Coast] The Captors retain half of the female Captives
as Domestic slaves, and sell the rest to European slave merchants who
export them; the Captors sell almost all of the male Captives to be
exported across the Atlantic. [...] The reason for the difference in the
destinations of female and male Captives is the difference in prices by
sex. For male Captives, the price paid by European slave merchants
were higher than those paid by African purchasers of slaves. For female
Captives, the prices paid by African purchasers were nearly as high as
those paid by European purchasers. [...] In keeping half the women
[Captives| as Domestics, the Captors create around themselves a larger
Slave Society population. Most of the women of marriageable age among
the Domestics are brought into polygynous relationships (marriage or
concubinage), and many of them may end up in harems of the political
and military elite.|...] The Exports from the West Coast, who comprise
an initial Occidental slave population, are in the ratio of two males for

every female, and dominantly in the age group from fifteen to thirty.

A Portuguese colonial census of Angola taken in the late 1770s reveals a demo-
graphic structure consistent with Manning’s study. According to the census, among
the “Free blacks”,'3 the ratio of adult men (15-60) to adult women (14-40) in 1777-
1778 was 0.47 to 0.93 (see Miller [1988, p. 160] and studies cited therein). Wrote
Miller [1988, p. 163]:

13Those not directly owned by a European subject of the Portuguese colony. This category
accounted for 89.3% of the total population.
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In areas west of the slaving frontier, like the Portuguese territories sur-
veyed for the census, visitors would have gotten the impression of villages
filled with women and children, with the pre-pubertal girls outnumbering
the boys. Men would have been striking only by their absence. The num-
bers of young wives surrounding older males in fact astonished visitors to

the interior of Angola, unaccustomed to such demographic imbalances.
The Non-Atlantic slave trades

By contrast, the non-Atlantic slave trades did not create a surplus of young women

in the source countries. Wrote Manning [1990, pp. 45-46]:

[In the Savanna and Horn| Captives sold to slave merchants from the
Middle East and North Africa are dominantly female, in a ratio of two
females for each male. The reason for this sexual disparity, as for the
Western Coast, is differences in prices and demand. In this case, however,
the demand for female slaves exceeds that for male slaves both in the
African Savanna and in the Orient. Further, the relative preference for
female slaves in the Orient is even greater than in Africa. [...] The
Captors of the Savanna sell two-thirds of the female Captives and one-
third of the males to North African and Middle Eastern merchants. Thus
the Captors, in making Domestic slaves of the retained Captives (with
nearly twice as many males as females), create a larger Slave Society
population. The Domestic slave women become wives and concubines
of their masters, and notably of leading figures in the society. Slave
males marry only infrequently, since their masters take the women. |...]
However, the historical magnitude of this Savanna and Horn surplus of

male slaves was not usually large.
Referring to the Indian Ocean trade, Manning [1990, p. 52] wrote:

In the Eastern Coast] The Eastern Coast contributed to both Occidental
and Oriental trade, though the Oriental trade dominated. [...] Overall
the proportions of men and women among Fastern Coast exports were

relatively even.
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5.2.2 Distances as Instruments for Polygyny

From our model, we expect the removal of young adult males to result in higher
levels of general polygyny. While the argument could be made for using the slave
trades themselves as instruments, such an approach is problematic because it is
possible that already polygynous societies participated more actively in the supply
of slaves, e.g., old men raiding young men and selling them to slave traders [Miller,
1988].

Therefore, we turn to geography to instrument for polygyny. We use Nunn
[2008)’s distances to the locations of demand as instrument for polygyny. The
exogeneity of a country’s location relative to the location of slave demand seems
reasonable to us, see Nunn [2008]. Our preferred instrument is the minimum dis-
tance to the market for slaves in the Americas, AtlanticD, because of the historical
evidence that, through its male bias and sheer volume, the Atlantic trade had a
sizeable impact on local marriage markets.

In our IV strategy, the second stage outcomes of interest are: age gap, bach-
elorhood, infant and child mortality. The exclusion restriction for the IV is that
conditional on all the control variables included, Atlantic distance affects the mar-
ital outcomes only through polygyny (see (6)). An important concern regarding
this approach is that distances affect the extent of Atlantic slave trade and the At-
lantic slave trade may affect other factors besides polygyny, factors which bear on
the outcomes of interest. For instance, if the slave trades reduce trust [Nunn and
Wantchekon, 2011], quality of domestic institutions, economic opportunities, etc.,
these may impact infant and child mortality. Therefore, we first present the corre-
lations between distances and polygyny (first stage) and distances and the second
stage outcomes (reduced form). These correlations should provide some evidence of
the mechanism we hypothesize, and do not require the strong assumptions of the

IV. We then present the IV results, which should be interpreted with caution.

5.2.3 Distances, Polygyny, and Marital Outcomes

The goal of this subsection is to establish the link:

Distances = Polygyny — Outcomes.
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Table 11 presents the results from estimating Equation (7) when polygyny is instru-
mented for using AtlanticD. All regressions include the full set of control variables
as listed in Table (6). The first stage for the regression with age gap as the de-
pendent variable is in Column 1. Column 2 presents the first stage for the three
other outcomes. In both cases, distance to the Atlantic slave market negatively
predicts polygyny, significant at the 5 and 1 percent levels respectively. Columns 3
through 6 present the reduced form estimates of the effects of distance to Atlantic
slave market on marital outcomes. The signs of the estimates are consistent with
what we found using OLS: The further the country was from the slave market, the
less polygyny exists in that country today, and the lower is the male-female age gap
at first marriage as well as infant and child mortality, with no effect on permanent
bachelorhood. In columns 7 through 10, we present the IV estimates of the impact
of polygyny on marital outcomes when polygyny is instrumented for by distances.
With the exception of fraction of never married men, the outcome for which we
do not expect general polygyny to have an effect on, the results are in the same
direction as the OLS results, and are larger and more significant. The estimated
effect sizes are large enough to account for the difference between the most (Burkina
Faso) and the least (Seychelles) polygynous countries in our sample.

While our instrument, AtlanticD, has sufficient power predicting polygyny, one
may argue that the shown negative correlation between AtlanticD and Polygyny
might be spurious. AtlanticD tends to be inversely related to the distances to the
Orient, proximity to which may influence polygyny. For instance, Arab traders may
have taken African wives, thus reducing polygyny among African men. Moreover,
AtlanticD might be proxying for the general facility in trade with the outside world
and if there are reasons to believe that (any) contact with the outside world should
have a systematic influence on polygyny, not only the distances to the Atlantic slave
markets but the distances to other markets should matter as well. To address these
concerns and check whether the source of polygyny is indeed the proximity to the
Atlantic slave markets, we repeat our analysis in Table 11 with an additional instru-
ment. Specifically, we use the minimum distance to other (non-Atlantic) slave mar-

kets, ISRmin (ISR for Indian Ocean, trans-Saharan or Red Sea).!* If AtlanticD were

H8pecifically, ISRmin is the minimum of the three distances.
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to proxy for the proximity to the Orient, we would expect it to lose its significance
once we control for ISRmin (a more direct measure of proximity to the Orient than
AtlanticD). However, as shown in Columns 1 and 2 in Table 12, polygyny seems
better explained by AtlanticD than by ISRmin. In addition, the results go against
the story of general facility with foreign trade since the coefficients on AtlanticD
and ISRmin have opposite signs. The two distance measures are jointly significant
in explaining polygyny and the coefficients are of the hypothesized sign: negative
for the Atlantic distance and positive for the non-Atlantic distance (ISRmin). The
reduced form estimates (columns 3 through 6) and the IV estimates (columns 7
through 10) are similar to those obtained when only the Atlantic distance was used
as an instrument, albeit 3/4th of the size.!®

An additional concern is that the above results are driven by regional idiosyncra-
cies. As a robustness check, we repeat our main analysis on two (more homogenous)
subsets of the data, one where we exclude countries with zero slave trade and one
where we exclude North African and Island countries. The results for these subsets
are qualitatively similar, (instrumented) polygyny has a positive and significant ef-
fect on age gaps, infant and child mortality, although the point estimates are larger
and estimated with less precision, Table 13.

Furthermore, we repeat our main analysis based on an alternative measure of
polygyny, the ratio of married women (15-49) to married men (19-54), to make sure
that our baseline polygyny measure is not driven by gender differences in marriage
age as discussed earlier. The results are quite similar using this alternative measure

of polygyny, Table 14 (and Table 11), despite losing sample size.!

'5An additional argument for considering both AtlanticD and ISRmin as instruments is that
although AtlanticD should be the primary factor affecting Atlantic slave trades, proximity to the
other markets might also matter in determining the volume of Atlantic exports. Imagine two
countries with same AtlanticD but with different ISRmin and there was demand for slaves from all
directions. In this situation, if one country sends more slaves to the Atlantic trade than the other
country, exploiting the other distances as well might give more precision although more instruments
will make it more subject to potential weak instrument issues.

In the UN World Marriage Data, marital status is not reported for ages above 49 for three
countries (Liberia, Namibia, and Swaziland), hence the reduction in sample size.
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5.2.4 Evidence of A Mechanism

The rationale behind our instrumenting strategy is that the distance to the Atlantic
slave trade impacted current polygyny via past (male-biased) slave extraction. In-
deed, there is a strong positive association between Atlantic slave exports and cur-
rent polygyny, as presented in columns 1 through 3 in Table 15. We present results
suggesting a causal link: the positive relationship remains when the slave trades are

instrumented for using the distances. Specifically, we examine the link:

Distances = SlaveExports = Polygyny.

Table 15 presents the results. Column 7 shows the second stage estimate of the effect
of the Atlantic slave trade on polygyny, when AtlanticD is used as an instrument
for the slave trade (first stage results are in Column 4). The effect is positive
and economically and statistically highly significant. An increase in Atlantic slave
exports by ten percent raises polygyny by 0.7 percentage points or by about one
third of the standard deviation. This finding replicates that of Dalton and Leung
[2011].

Lastly, we present in Table 16 evidence for the link

Distances = SlaveExports = Outcomes.

Columns 1 through 4 show the OLS estimates and columns 6 through 9 the IV
estimates. The IV estimates show that overall impact of the Atlantic slave trades
on the marital outcomes. Consistent with our hypothesis, the Atlantic slave ex-
ports increase male-female age gap at first marriage, but not the rate of permanent
bachelorhood. To the extent that the most plausible determinants of today’s marital
outcomes (age gap, and infant and child mortality) are accounted for by the included
controls, especially current GDP per capita [Nunn, 2008], it seems unlikely that the
estimated effects of slave exports on outcomes are driven entirely by channels other

than polygyny, in particular our result for the age gap.
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6 Conclusion

Polygyny in sub-Saharan Africa is characterized by late but universal marriage for
men, thus the qualifier “general.” Unlike inequality-driven polygyny, where high
quality men obtain more wives while leaving lower quality men unmarried, it is un-
clear how general polygyny might be efficient, rendering its presence all the more
puzzling. Our paper proposes that general polygyny traces its roots to the African
slave trade — the disproportionate extraction of young males — and provides a theo-
retical framework for understanding how general polygyny might arise from a tem-
porary surplus of young women.

We argue that due to stickiness in beliefs, conventions and social norms, countries
that were more heavily exposed to slave extraction in the past might have settled
in a highly polygynous equilibrium despite its being, in the present day, inferior to
monogamy. If general polygyny and monogamy are both feasible equilibria (where
under balanced sex ratios, each obtains the sum total of one wife) and general
polygyny’s prevalence relies on the history of slave trade as opposed to its efficiency,
then interventions to curb polygyny may be justified. In the presence of multiple
equilibria, a one-time intervention can suffice to achieve a regime change. And unlike
in a unique equilibrium case, such interventions do not have perverse effects.

Even a “one-spouse-at-a-time” rule limits polygyny (for practical purposes, mar-
riage has a minimum-efficiency duration). Such a rule could, if applied to a society
dominated by general polygyny, lower the spousal age gap and thus be beneficial.

General polygyny does not call into question male heterogeneity as a driver
of polygyny. Modern day marriage in the West might be characterized by serial
polygyny [Bergstrom, 1994], and a high divorce-remarriage equilibrium may very
well be efficient [Chiappori and Weiss, 2006].!” Our paper proposes an additional
explanation for polygyny, with a particular application to African marriage patterns.

Our analysis emphasizing the possibility of multiple equilibria and the role of
social norms suggests that cultural prescription of monogamy, or against inter-

generational marriage, may be socially efficient, a departure from the literature

1"Tn a recent paper, De la Croix and Mariani [2012] analyze the evolution of marriage institutions
inside a political economy framework and provide conditions under which monogamy, polygamy or
serial monogamy can arise as an equilibrium voting outcome.
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which so far has focused on monogamy rules as being populist measures [Lagerlof,
2010], and possibly ineffective [Becker, 1974].

Our paper adds to the rather few voices in Economics calling for restrictions
on polygyny (notably Tertilt [2005]). One obvious policy instrument is the legisla-
tive route. Although the effectiveness of that approach can be debated, monogamy
was effectively promoted through legal reforms in the East Asia. First in Japan
(Meiji restoration) [MacFarlane, 2002, Fuess, 2004] and subsequently in China (Re-
publican family code) [Bernhardt, 1999] by the removal of the legal recognition of
concubines. These reforms were part and parcel of a deliberate effort to modern-
ize society through emulation of Western institution, including western family law

[Goode, 1970, MacFarlane, 2002].

35



References

Daron Acemoglu, Simon Johnson, and James A. Robinson. Reversal of fortune: Ge-
ography and institutions in the making of the modern world income distribution.

The Quarterly Journal of Economics, 117(4):pp. 1231-1294, 2002.

Victor Agadjanian and Alex Chika Ezeh. Polygyny, gender relations, and reproduc-
tion in Ghana. Journal of Comparative Family Studies, 31(4):427-441, 2000.

Alberto Alesina and David Dollar. Who gives foreign aid to whom and why? Work-

ing Paper 6612, National Bureau of Economic Research, June 1998.

Alberto Alesina and Eliana La Ferrara. Participation in heterogeneous communities.

The Quarterly Journal of Economics, 115(3):pp. 847-904, 2000.

Alberto Alesina, Reza Baqir, and William Easterly. Public goods and ethnic divi-
sions. The Quarterly Journal of Economics, 114(4):pp. 1243-1284, 1999.

Kaushik Basu. Teacher truancy in India: The role of culture, norms and economic

incentives. CAE Working Paper #06-03, Cornell University, 2006.

Gary Becker. A Treatise on the Family. Harvard University Press, Cambridge, MA,
1991.

Gary S. Becker. A theory of marriage: Part ii. Journal of Political Economy, 82(2):
S11-S26, Part 1T 1974.

Roland Benabou and Jean Tirole. Laws and norms. Technical report, National

Bureau of Economic Research, 2011.

Theodore Bergstrom. On the economics of polygyny. University of Michigan Work-
ing Paper, 1994.

Kathryn Bernhardt. Women and Property in China, 960-1949. Stanford University
Press, 1999.

Timothy Besley and Stephen Coate. Understanding welfare stigma: Taxpayer re-
sentment and statistical discrimination. Journal of Public Economics, 48:165-184,

1992.

36



Monique Borgerhoff Mulder. Marital status and reproductive performance in kipsigis
women: Re- evaluating the polygyny-fertility hypothesis. Population Studies, 43
(2):pp. 285-304, 1989.

Ester Boserup. Woman’s Role in Economic Development. George Allen and Unwin

Ltd., London, 1970.

Riley Bove and Claudia Valeggia. Polygyny and women’s health in sub-Saharan
Africa. Social Science & medicine, 68:21-29, 2009.

Pierre-Andre Chiappori and Yoram Weiss. Divorce, remarriage, and welfare: A
general equilibrium approach. Journal of the European Economic Association, 4

(2-3):415-426, 2006.

Ernestina Coast. Maasai marriage: A comparative study of Kenya and Tanzania.

Journal of Compartive Family Studies, 37(3):399-420, 2006.

John T Dalton and Tin Cheuk Leung. Why is polygyny more prevalent in western
Africa?: An African slave trade perspective. Economic Development and Cultural

Change, forthcoming, 2011.

N.B. Davies. Sexual conflict and the polygamy threshold. Animal Behaviour, 38:
226-234, 1989.

David De la Croix and Fabio Mariani. From polygyny to serial monogamy: a unified

theory of marriage institutions. 2012.

Vernon R. Dorjahn. Fertility, polygyny and their interrelations in Temne society.

American Anthropologist, 60(5):838-860, October 1958.

W. Easterly and R. Levine. Africa’s growth tragedy: Policies and ethnic divisions*.

Quarterly journal of Economics, 112(4):1203-1250, 1997.

Lena Edlund and Evelyn Korn. A theory of prostitution. Journal of Political
Economy, 110(1):181-214, February 2002.

Lena Edlund and Nils-Petter Lagerlof. The problem with polygyny: Paternal age

and human capital accumulation. Columbia University, 2010.

37



David Eltis, Stephen D. Behrendt, and David Richardson. The Trans-Atlantic Slave
Trade: A Database on CD-Rom. Cambridge University Press, New York, 1999.

Melvin Ember. Warfare, sex ratio, and polygyny. Ethnology, 13(2):197-206, April
1974.

Friedrich Engels. The Origin of the Family, Private Property and the State. Penguine
Classics, London, 1972, first published in 1884.

Stanley L Engerman and Kenneth L. Sokoloff. Factor endowments, institutions, and
differential paths of growth among new world economies: A view from economic
historians of the United States. In Stephen Harber, editor, How Latin America
Fell Behind. Stanford University Press, Stanford, CA, 1997.

Stanley L Engerman and Kenneth L. Sokoloff. Factor endowments, inequality, and
paths of development among new world economics. Working Paper 9259, Na-
tional Bureau of Economic Research, October 2002. URL http://www.nber.

org/papers/w9259.

J. D. Fage. Slaves and society in Western Africa, c. 1445-c. 1700. The Journal of
African History, 21(3):pp. 289-310, 1980.

James Fenske. African polygamy: Past and present. Economics Series Working
Papers WPS/2012-20, University of Oxford, Department of Economics, November
2012.

Harald Fuess. Divorce in Japan: Family, gender, and the state, 1600-2000. Stanford
University Press, Stanford, 2004.

Michel Garenne and Etiennen Van De Walle. Polygyny and fertility among the
Sereer of Senegal. Population Studies, 43:267—283, 1989.

M.A. Gibson and R. Mace. Polygyny, reproductive success and child health in
rural Ethiopia: Why marry a married man? Journal of Biosocial Science, 39(2):

287-300, March 2007.

William Josiah Goode. World Revolution and Family Patterns. Free Press, New
York, 1970.

38



Jack Goody. Bridewealth and dowry in Africa and Eurasia. In Jack R. Goody and
Stanley J. Tambiah, editors, Bridewealth and Dowry, number 7 in Cambridge
Papers in Social Anthropology. Cambridge University Press, Cambridge, 1973.

Jack Goody. Inheritance, property and women: Some comparative considerations.
In Jack R. Goody, Joan Thirsk, and E. P. Thompson, editors, Family and Inheri-
tance: Rural Society in Western Europe, 1200-1800. Cambridge University Press,
Cambridge, 1976.

Eric D. Gould, Omer Moav, and Avraham Simhon. The mystery of monogamy. The
American Economic Review, 98(1):333-357, March 2008.

Amyra Grossbard. An economic analysis of polygyny: The case of Maiduguri.

Current Anthropology, 17(4):701-707, December 1976.

Stephen Obeng Gyimah. Polygynous marital structure and child survivorship in

sub-Saharan Africa. Social Science € Medicine, 68:334-342, 2009.

Craig Hadley. Is polygyny a risk factor for poor growth performance among Tanza-
nian agropastoralists? American Journal of Physical Anthropology, 126:471-480,
2005.

Thomas Hakansson. Family structure, bridewealth, and environment in eastern
africa: A comparative study of house-property systems. FEthnology, 28(2):pp.
117-134, 1989. ISSN 00141828. URL http://www.jstor.org/stable/3773670.

John Hartung. Polygyny and inheritance of wealth. Current Anthropology, 23(1):
1-7, February 1982.

Yasuko Hayase and Kao-Lee Liaw. Factors on polygamy in sub-Saharan Africa:
Findings based on the Demographic and Health Surveys. The Developing
Economies, pages 293-327, September 1997.

Hanan Jacoby. The economics of polygyny in Sub-Saharan Africa: female produc-
tivity and the demand for wives in Cote d’Ivoire. Journal of Political Economy,

103(5):938-971, October 1995.

39



William Jankowiak, Monika Sudakova, and Benjamin C. Wilreker. Co-wife conflict

and co-operation. Ethnology, 44(1):81-98, Winter 2005.

Harounan Kazianga and Stefan Klonner. The intra-household economics of polyg-

yny: Fertility and child mortality in rural Mali. MPRA Paper, 2009.

Michio Kitahara. Living quarter arrangements in polygyny and circumcision and

segregation of males at puberty. Ethnology, 13(4):401-413, October 1974.

Evelyn Korn. On the formation of family structure. Public Choice, 105:357-372,
2000.

Nils-Petter Lagerlof. Pacifying monogamy. Journal of Economic Growth, 15(3):
235-262, September 2010.

Assar Lindbeck, Sten Nyberg, and Jorgen W. Weibull. Social norms and economic
incentives in the welfare state. The Quarterly Journal of Economics, 114(1):1-35,

February 1999.

Bobbi Low. Measures of polygyny in humans. Current Anthropology, 29(1):189-194,
1988.

Alan MacFarlane. The Making of the Modern World: Visions from the West and
East. Palgrave, 2002.

Angus Maddison. The World Economy: Historical Statistics. Organisation for

Economic Co-operation and Development, Paris, 2003.

Sangeetha Madhavan. Best of frieds and worst of enemies: competition and collab-

oration in polygyny. Ethnology, 41(1):69-84, Winter 2002.

Patrick Manning. Slavery and African Life: Occidental, Oriental, and African Slave
Trades. Cambridge University Press, Cambridge, 1990.

John Maynard Smith. Parental investment: A prospective analysis. Animal Be-

haviour, 25:1-9, 1977.

Dominique Meekers and Nadra Franklin. Women’s perceptions of polygyny among

the Kaguru of Tanzania. Ethnology, 34(4):315-629, Autumn 1995.

40



E. Miguel and M.K. Gugerty. Ethnic diversity, social sanctions, and public goods
in Kenya. Journal of Public Economics, 89(11-12):2325-2368, 2005.

Grant Miller. Women’s suffrage, political responsiveness, and child survival in Amer-
ican history. The Quarterly Journal of Economics, 123(3):1287-1327, August
2008.

Joseph Calder Miller. Way of Death: Merchant Capitalism and the angolan Slave
Trade, 1730-1830. University of Wisconsin Press, 1988.

George P. Murdock and Douglas R. White. Standard cross-cultural sample. Ethnog-
raphy, 8(4):329-369, October 1969.

Nathan Nunn. The long-term effects of Africa’s slave trades. Quarterly Journal of

Economics, (1):139-176, February 2008.

Nathan Nunn and Leonard Wantchekon. The slave trade and the origins of mistrust

in Africa. American Economic Review, 101(7):3221-52, 2011.

D. Walter Rasugo Omariba and Michael H. Boyle. Family structure and child
mortality in sub-Saharan Africa: Cross-national effects of polygyny. Journal of

Marriage and The Family, 69(2):528-543, May 2007.

G.H. Orians. On the evolution of mating systems in birds and mammals. American

Naturalist, 103:589-603, 1969.

G Pison. La demographie de la polygamie. Population (French Edition), 41(1):
93122, 1986.

Richard Posner. Sex and Reason. Harvard University Press, Cambridge, MA, 1992.

Jeffrey D. Sachs, Andrew D. Mellinger, and John L. Gallup. The geography of

poverty and wealth. Scientific American, pages 70-75, 2001.

Daniel W. Sellen. Polygyny and child growth in a traditional pastoral society: the
case of the Datoga of Tanzania. Human Nature, 10(4):329-371, 1999.

Herbert Spencer. Principles of Sociology, volume 1. London, 1876.

41



Beverly 1. Strassmann. Polygyny as a risk factor for child mortality among the

Dogon. Current Anthropology, 38(4):688-695, 38.

Michele Tertilt. Polygyny, fertility, and savings. Journal of Political Economy, 113
(6):1341-1371, December 2005.

John K. Thornton. Sexual demography: The impact of the slave trade on family
structure. In Patrick Manning, editor, Slave Trades, 1500-1800: Globalization
of Forced Labour, volume 15 of An Ezxzpanding World, pages 133-143. Variorum,
1997.

Tan M. Timaeus and Angela Reynar. Polygynists and their wives in sub-Saharan
Africa: An analysis of five Demographic and Health Surveys. Population Studies,
52:145-162, 1998.

Robert L. Trivers. Parental investment and sexual selection. In Bernard Camp-
bell, editor, Sezual Selection and the Descent of Man, pages 136—-179. Aldine de
Gruyter, Chicago, 1972.

Robert L. Trivers and Dan E. Willard. Natural selection of parental ability to vary

the sex-ratio of offspring. Science, 179:90-92, January 5 1973.

Christopher Udry. Gender, agricultural production, and the theory of the household.
Journal of Political Economy, 104(5):1010-1046, October 1996.

Jared Verner. Evolution of polygamy in the Long-Billed Marsh Wren. FEwvolution,
18(2):pp. 252-261, 1964.

Jared Verner and Mary F. Wilson. The influence of habitats on mating systems of

North American passerine birds. Ecology, 47(1):pp. 143-147, 1966.

Douglas R. White. Rethinking polygyny: Co-wives, codes, and cultural systems.
Current Anthropology, 29(4):pp. 529-558, 1988.

Douglas R. White and Michael L. Burton. Causes of polygyny: Ecology, economy,
kinship, and warfare. American Anthropologist, 90(4):871-887, December 1988.

42



J. W. M. Whiting. Effects of climate on certain cultural practices. In W. H. Good-
enough, editor, Fzplorations in Cultural Anthropology, pages 511-544. New York,
1964.

Christopher G. Wilson. Male genital mutilation: an adaptation to sexual conflict.

Evolution and Human Behavior, 29(149-164), 2008.

43



1.4 1.6 1.8 2
1

Ratio of married women to married men 15-49 yrs
1.2

1
1

@ BFA

Corr. =0.68 o SERMLI

®SLE
®SDN ®COM

®TZA
O GIN

@®BEN

Figure

A 2 3 4 5
Percent of married women with non-zero cowives

5: Correlation between different measures of polygyny

44



1.2 1.4 1.6 1.8 2

1

Polygyny (Married Women/Married Men, 15-49)

i ®BFA
© GMEpeE
®LsO
i ®SLE
®COM ®SDN
®GNQ ®NER
eLBY oClv “I?A\o
- 8EWF
OB ° 2rH® GHA® AGO
OTUNA o ZAR
®EGY ®DZA oA COG ®BEN
1e M®8D| ®LBR
eDJI L 70 oMDG
®RWA
®sYC
i T T T T T T
4 6 8 10 12 14

Slave Export/Avg. Population 1400-1900

| — Fitted values @ Ratio of married women to married men 15-49

Figure 6: Slave exports and polygyny

45



10

o GMB

8

4

®LBY

Male-Female Singulate Mean Marriage Age
6

2
L
[ ]
)
<
o

1 1.2 14 16 18 2
Polygyny (Married Women/Married Men, 15-49)

|— Fitted values ® Male-Female 1st Marriage Age |

Figure 7: Polygyny and male-female age gap at first marriage

46



®SYC

v |

R\ ®BWA
< O NAM
IR
S esTP
3 e CPV
Qo
Sw |
«
= o GNQ
5} ®MAR
éo | ®ZAF ecly  ®OSLE
= oMUS ®Ls0
S oGMB
X o -

E
©COG N@COM
T s Gl
QLE 280 W QG'\]ZNAER oML gpra
o | o MOz
T T T T T T
1 1.2 14 1.6 1.8 2

Polygyny (Married Women/Married Men, 15-49)

Fitted values  ® % Men Never Married 40-44 |

Figure 8: Polygyny and bachelorhood (men 40-44)

w |
o ®5sYC
esTP
281
2 . eBWA
< o R4
B
£ A eCpPV
©
=
1] ®GNQ
= oCIV
22
c
o ®AGO ®SLE
eGMB
. e o
DN
ownd o7 S
®RWA Y.‘%O. LBy ®COM @®BFA
o - ®BEYZAR o o SNEA O ML
T T T T T T
1 1.2 14 1.6 1.8 2

Polygyny (Married Women/Married Men, 15-49)

Fitted values  ® % Men Never Married 45-49 |

Figure 9: Polygyny and bachelorhood (men 45-49)

47



3 ®SLE
®LBR
°0zZ/®
Q%D oML
NGA
§° © WA eBDI ’Gt\.tar\r‘\l%R ®BFA
= oM
== R ﬁm@(',ﬁq oCIV 0GB
~ ®BEN LSO
= oDJl ®CoMm
©
< 7 ®SDN
Q@ @ MDG OBWﬁw%Wﬁ
= ®GAB @SEN
= ©ZAF eSTP
S 3 A o4l
g ®MAR
- bk eCPV
e TUN eLBY
e MUS
esYC
e 4
T T T T T T
1 1.2 1.4 1.6 1.8 2
Polygyny (Married Women/Married Men, 15-49)
| Fitted values @ Infant Mortality |
Figure 10: Polygyny and infant mortality
2 ®SLE
[9V)
®NER oLl
s *A%rcp
o8 ®LBR ®ZAR oNGA |
8 ®RWA ¢BDI Uz oGl
S - ° sz[\’aﬂ% o GNQ
% ®9 escn oM »
< eGMB
TGO LSO
£ - WE P @ SEN
= R Yel 202
= eSTP
5 ondlf'e
3= | ®MAR
© o Bax eCPV
@ TUN @ LBY
esyc ®MUS
o -
T T T T T T
1 1.2 1.4 1.6 1.8 2

Polygyny (Married Women/Mar-ried Men, 15-49)

|— Fitted values @ Juvenile Mortality |

Figure 11: Polygyny and child mortality

48



Table 6: Descriptive Statistics

N  Mean SD  Min Max
Polygyny (Wives/husbands) 50 1.40 021  1.06 2.01
Male-Female Gap in Age at First Marriage 44 4.84 157 190 8.80
% Men never married, 40-44 50 6.23 6.24 0.00 26.40
Infant mortality, deaths in 50  81.75 3246 12.10 150.20

first year/1,000 live births
Child mortality, deaths in 50 129.54 58.86 13.60 250.30
years 1 through 4/1,000 live births

In(Slaves/avg pop. 1400-1900, all) 50 9.15 370 3.91 14.40
In(Slaves/avg pop. 1400-1900, Atlantic) 50 7.80 3.82 1.01 1440
In(Slaves/avg pop. 1400-1900, non-Atlantic) 50 6.60 3.64 230 12.99
Instruments:
Minimum Atlantic trade distance 50 736 324 3.65 16.39
Minimum non-Atlantic trade distance 50 2.36 1.13 0.03 4.69
Controls:
Colonizer indicator: Britain 50 0.34 048 0.00 1.00
Colonizer indicator: France 50 0.42 0.50 0.00 1.00
Colonizer indicator: Portugal 50 0.08 0.27 0.00 1.00
Colonizer indicator: Belgium 50 0.06 0.24 0.00 1.00
Colonizer indicator: Spain 50 0.02 0.14 0.00 1.00
Colonizer indicator: UN 50 0.02 0.14 0.00 1.00
Colonizer indicator: Italy 50 0.02 0.14 0.00 1.00
Percent Islam 50  34.06 38.77 0.00  99.00
North Africa 50 0.10 0.30 0.00 1.00
West Africa 50 0.30 0.46  0.00 1.00
French legal origin 50 0.66 0.48  0.00 1.00
Distance from the equator 50  13.75  9.98 0.20  36.00
Lowest monthly rainfall 50 9.22 16.28 0.00 69.00
Avg. max humidity 50 71.46 12.12 35.00 95.00
Avg. min temperature 50 854 756 -9.00 19.00
In(Coast /area) 50  -0.32  3.27 -4.61 6.98
Small island 50 0.10 0.30 0.00 1.00
West Africa 50 0.30 0.46 0.00 1.00
In(real GDP /capita, 2000) 50 715 0.84 5.38 9.27
In(Pop./area, 1400) 50 0.09 136 -2.30 3.04

49



09

Table 7: Relationship between Age Gap and Polygyny: OLS

Dependent var: Male-Female Gap in Age at First Marriage

O G) @ 5 ©

Polygyny L778FFF 3 650%F%  3.100%FF 3 631FFF  3.420%FF 2 120%
(0.855)  (0.910)  (0.921)  (1.104)  (1.104)  (1.065)

Percent Islam 0.015%%  0.016*%*  0.017**  0.014*  0.013**
(0.006) (0.006) (0.007) (0.007) (0.006)

North Africa -1.722%*%  _2,080%** -0.812 -0.421 0.590
(0.730) (0.738) (1.079) (1.113) (1.034)
French legal origin 1.582%* 1.931%*  2.361*%*  2.548**  3.261%**
(0.822) (0.823) (1.081) (1.080) (0.976)

In(Pop./area, 1400) 0.246* -0.039 -0.071 -0.243
(0.142)  (0.225)  (0.224)  (0.205)
Distance from the equator -0.049 -0.044  -0.071%*
(0.033)  (0.033)  (0.031)

Lowest monthly rainfall -0.009 -0.009 -0.001
(0.015)  (0.015)  (0.013)

Avg. max humidity 0.032 0.036 0.019
(0.021)  (0.021)  (0.019)

Avg. min temperature -0.024 -0.028 -0.068
(0.046)  (0.046)  (0.043)

In(Coast/area) -0.001 0.017 0.011
(0.090)  (0.090)  (0.079)

Small island -0.961 -0.832 -1.060
(1.176)  (1.168)  (1.024)

In(real GDP /capita, 2000) -0.352  -0.473*
(0.284)  (0.252)
West Africa 1.299%**
(0.449)

N 44 44 44 44 44 44
R? 0.604 0.716 0.741 0.795 0.808 0.859

Standard errors in parentheses
*Hx p<0.01, ** p<0.05, * p<0.1
All regressions include colonizer fixed effects.
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Table 8: Relationship between Bachelorhood and Polygyny: OLS

Dependent var: Percent Men Never Married 40-44

(1) (2) 3) (4) (5) (6)
Polygyny -6.936*  -5.308 -0.843 3.443 4.325 3.919
(4.107) (5.293)  (4.901) (5.365) (5.142) (5.697)
Percent Islam -0.022 -0.028 -0.045 -0.023  -0.023
(0.035)  (0.032)  (0.034) (0.034) (0.034)
North Africa 2.039 6.142 8.178 5.929 6.075
(4.113)  (3.866)  (5.036) (4.939) (5.086)
French legal origin -1.598 -3.798 -5.111  -6.480 -6.393
(4.170)  (3.771)  (4.219) (4.087) (4.182)
In(Pop./area, 1400) -2.4171%0F _1.966% -1.747  -1.786
(0.728)  (1.157) (1.110) (1.149)
Distance from the equator -0.041  -0.105 -0.112
(0.162) (0.158) (0.166)
Lowest monthly rainfall 0.008 0.006 0.009
(0.060) (0.057) (0.060)
Avg. max humidity 0.130 0.096 0.092
(0.103) (0.100) (0.104)
Avg. min temperature -0.134  -0.098 -0.113
(0.238) (0.228) (0.248)
In(Coast/area) 0.650  0.449  0.450
(0.407) (0.402) (0.409)
Small island 2.553 2.014 1.967
(5.581) (5.337) (5.431)
In(real GDP /capita, 2000) 2.791*%  2.771*
(1.397)  (1.425)
West Africa 0.432
(2.410)

N 50 50 50 50 50 50
R? 0.302 0.313 0.470 0.601 0.648 0.649

Standard errors in parentheses
Rx p<0.01, ** p<0.05, * p<0.1
All regressions include colonizer fixed effects.
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Table 9: Relationship between Infant Mortality and Polygyny: OLS

Dependent var: Infant Mortality

(1) (2) (3) (4) (5) (6)
Polygyny 65.677FF*  42.062* 24.838 22.576 16.890 27.383*
(20.516)  (23.281)  (22.284)  (18.851)  (14.960)  (15.842)
Percent Islam 0.088 0.110 0.173 0.034 0.043
(0.155) (0.143) (0.118) (0.098) (0.096)
North Africa -37.911*%*%  -53.734*%**  -29.980 -15.494 -19.246
(18.092) (17.575) (17.696) (14.369) (14.142)
French legal origin -35.316* -26.831 3.009 11.828 9.594
(18.341) (17.145) (14.824) (11.889) (11.630)
In(Pop./area, 1400) 9.297** -1.457 -2.869 -1.857
(3.312) (4.065) (3.230) (3.196)
Distance from the equator 0.259 0.672 0.865*
(0.568) (0.459) (0.461)
Lowest monthly rainfall 0.237 0.249 0.186
(0.211)  (0.167) (0.166)
Avg. max humidity 0.282 0.496* 0.610**
(0.362) (0.290) (0.290)
Avg. min temperature 2.040** 1.807** 2.213%**
(0.836) (0.663) (0.689)
In(Coast/area) -4.631°FFF  .3.335% k3. 37Tk
(1.432)  (1.169) (1.136)
Small island -50.240%*%  -46.769***  -45.571%**
(19.611)  (15.525)  (15.103)
In(real GDP /capita, 2000) -17.985%* - _17.452%%*
(4.064) (3.961)
West Africa -11.163
(6.700)
N 50 50 50 50 50 50
R? 0.357 0.509 0.595 0.818 0.832 0.832

Standard errors in parentheses
K p<0.01, ** p<0.05, * p<0.1

All regressions include colonizer fixed effects.
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Table 10: Relationship between Child Mortality and Polygyny: OLS

Dependent var: Child Mortality

M @) ) @) ) (©)
Polygyny 133.783***  93.752%* 62.413 41.365 31.726 40.694
(36.713) (41.778) (39.868) (32.283) (25.785) (28.273)
Percent Islam 0.132 0.173 0.360* 0.125 0.132
(0.279) (0.256) (0.202) (0.169) (0.171)
North Africa -74.250**  -103.041***  -65.971** -41.410 -44.618*
(32.466) (31.445) (30.304) (24.766) (25.240)
French legal origin -50.127 -34.687 14.826 29.777 27.868
(32.913) (30.674) (25.386) (20.492) (20.755)
In(Pop./area, 1400) 16.917%** 1.533 -0.861 0.004
(5.925) (6.961) (5.566) (5.704)
Distance from the equator 0.202 0.902 1.067
(0.973) (0.791) (0.822)
Lowest monthly rainfall 0.221 0.242 0.188
(0.361) (0.287) (0.297)
Avg. max humidity 0.502 0.864* 0.962*
(0.620) (0.500) (0.518)
Avg. min temperature 3.206** 2.810%* 3.157**
(1.432) (1.143) (1.229)
In(Coast/area) -10.414%%% - _8.218%** 8. 253k
(2.452) (2.015) (2.028)
Small island -61.253*  -55.368** -54.344*
(33.583) (26.759) (26.953)
In(real GDP /capita, 2000) -30.491***  -30.036***
(7.004) (7.070)
West Africa -9.541
(11.958)
N 50 50 50 50 50 50
R? 0.374 0.519 0.606 0.838 0.842 0.842

Standard errors in parentheses
K p<0.01, ** p<0.05, * p<0.1
All regressions include colonizer fixed effects.
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Table 11: Distance, Polygyny and Marital Outcomes

Dependent var:

First stage: Reduced form: 2SLS:
Polygyny Age gap Bachelor  Infant Child Age gap Bachelor Infant Child
(1) (2) (3) (4) () (6) (7) (8) (9) (10)
Atlantic trade distance -0.039** -0.042%*** -0.248%F%  0.076  -2.995%* -4.793%*
(0.015) (0.013) (0.079) (0.457) (1.201)  (2.151)
Polygyny 6.362***F  -1.814  71.525%%*  114.481**
(2.104) (8.387) (25.814) (45.468)
Observations 44 50 44 50 50 50 44 50 50 50
R-squared 0.770 0.766 0.884 0.643 0.909 0.911 0.762 0.636 0.873 0.880

Standard errors in parentheses
K p<0.01, ** p<0.05, * p<0.1

All regressions include the full set of controls, see Table 6.
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Table 12: Distance, Polygyny and Marital Outcomes: With Atlantic and Non-Atlantic Distances

Dependent var:

First stage: Reduced form: 2SLS:
Polygyny Age gap Bachelor Infant  Child Age gap Bachelor Infant Child
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Atlantic trade distance -0.012  -0.027 -0.251°%* 0.689  -3.033* -5.209%*
(0.022) (0.016) (0.124) (0.574)  (1.583) (2.833)
Non-Atlantic trade distance  0.095 0.061 -0.010 2.536 -0.159  -1.721
(0.060) (0.042) (0.333) (1.509)  (4.164) (7.451)
F-stat 4.85 6.82
Prob>F 0.018 0.004
Polygyny 4.671%** 4.898 60.052%*F*  92.397**
(1.555) (7.583) (22.570)  (39.726)
Observations 44 50 44 50 50 50 44 50 50 50
R-squared 0.794 0.782 0.884 0.676 0.909 0.911 0.824 0.648 0.885 0.892

Standard errors in parentheses
K p<0.01, ** p<0.05, * p<0.1
All regressions include the full set of controls, see Table 6.
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Table 13: Distance, Polygyny and Marital Outcomes: Sample Restrictions

Dependent var:

First stage: Reduced form: 2SLS:
Polygyny Age gap Bachelor  Infant Child Age gap Bachelor  Infant Child
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Panel A: Excluding countries with zero slave exports
Atlantic trade distance -0.031  -0.040** -0.332*%*  -0.294  -2.964* -5.795*
(0.027)  (0.019) (0.134) (0.402) (1.688) (2.873)
Polygyny 10.699%  7.325  T73.778%%  144.244%*
(5.899) (6.794)  (34.499)  (63.605)
Observations 33 39 33 39 39 39 33 39 39 39
R-squared 0.754 0.762 0.901 0.724 0.891 0.906 0.530 0.738 0.849 0.848
Panel B: Excluding North African and Island countries
Atlantic trade distance -0.036* -0.040** -0.257*%%  -0.292  -3.036%* -4.784*
(0.019)  (0.015) (0.096) (0.447) (1.407)  (2.376)
Polygyny 7.070** 7.333 76.277**  120.189**
(2.809) (8.288)  (31.824)  (54.359)
Observations 35 40 35 40 40 40 35 40 40 40
R-squared 0.753 0.756 0.884 0.633 0.824 0.851 0.733 0.637 0.741 0.776

Standard errors in parentheses
R p<0.01, ** p<0.05, * p<0.1
All regressions include the full set of controls, see Table 6.
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Table 14: Distance, Polygyny and Marital Outcomes: Alternative Measure of Polygyny

Dependent var:

First stage: Reduced form: 2SLS:
Polygyny1l Age gap Bachelor  Infant Child Age gap Bachelor  Infant Child
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Atlantic trade distance -0.038%** -0.031** -0.250%** 0.236  -2.975%F -4.519*
(0.013) (0.012) (0.083) (0.448) (1.235)  (2.258)
Polygyny1 6.500*%**  -7.654  96.303** 146.310**
(1.882)  (11.494) (37.797)  (65.411)
Observations 41 47 41 47 47 47 41 47 47 47
R-squared 0.806 0.738 0.876 0.653 0.909 0.910 0.816 0.620 0.858 0.874

Standard errors in parentheses

e p<0.01, ** p<0.05, * p<0.1

All regressions include the full set of controls, see Table 6.

Polygyny1 is the ratio of married women (15-49) to married men (19-54).
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Table 15: Atlantic Slave Trades and Polygyny

Dependent var:

OLS: First stage: 2SLS:
Polygyny SlaveAtl SlaveAtl SlaveNAtl Polygyny
(1) (2) (3) (4) (5) (6) (7) (8) (9)
In(All slave exports/pop.) 0.008
(0.011)
In(Atlantic slave exports/pop.): 0.018*  0.019* 0.071***  0.072***  0.064***
SlaveAtl (0.009)  (0.010) (0.026)  (0.026)  (0.025)
In(Non-Atlantic slave exports/pop): -0.008 -0.021
SlaveNA(t] (0.008) (0.018)
Atlantic trade distance -0.589**  -0.570%* -0.458
(0.252)  (0.332)  (0.365)
Non-Atlantic trade distance 0.079 -2.670%**
(0.874)  (0.961)
Observations 50 50 50 50 50 50 50 50 50
R-squared 0.681 0.711 0.720 0.711 0.711 0.615 0.393 0.380 0.494

Standard errors in parentheses
R p<0.01, ** p<0.05, * p<0.1

All regressions include the full set of controls, see Table 6.
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Table 16: Atlantic Slave Trades and Marital Outcomes

Dependent var:

OLS: First stage: 2SLS:
Age gap Bachelor Infant  Child SlaveAtl Age gap Bachelor Infant Child
(1) (2) (3) (4) (5) (6) (7) (8) (9)
In(Atlantic slave exports/pop.): SlaveAtl  0.028  -0.710**  1.143  1.922 0.408%*  -0.129  5.081** 8.132**
(0.060)  (0.279)  (0.869) (1.532) (0.186)  (0.572)  (2.172)  (3.667)
Atlantic trade distance -0.589%**
(0.252)
Observations 44 50 50 50 50 44 50 50 50
R-squared 0.836 0.708 0.896 0.901 0.711 0.546 0.664 0.822 0.845

Standard errors in parentheses
K p<0.01, ** p<0.05, * p<0.1

All regressions include the full set of controls, see Table 6.



Appendix A: Proofs

6.1 Proof of Proposition 1

Let m = 7} and m = 7/, 1. Know that 7}, ; < 7/ when 6; > 0. Also
know that

ony 1

= > 0,
00, {n(1—6;) +1}2
ory —
41 _ n S <0.
tolo {n + (1 — 91})}

Taking the derivative of E(r},,) with respect to 6;, we obtain
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since 82( miy) p(tf“ 7 = 8‘5(;”) p(wf*) is the elasticity of p(m) with respect to 7, a con-
Tit1 t+1 t
stant.
Because p () > 0 and p(mf, 1) > 0, know that pl(wf)%p(ﬂal) > 0. Therefore,
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for %&t“) > 0 to be true, we require — 6;% > —1. Plugging the values for 7},
T 150,
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which is necessarily true because with n > 1 and 6; € [0,1], 1 > % and 1 + % >

1+ 1_Tet. Therefore, 8E(87;t:+2) >0.1
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6.2 Proof of Proposition 2

Recall that the fecund years of men who are young in period 7 were mapped onto
the interval [7, 7+ 1]. Denote the equilibrium polygyny in that period by 7. Denote
the probability that a man marries for the first time at age z € [0, 1] or at point

T+x € [r,7+ 1] by f(z|r;), which can be expressed as

_ — 1 \=® —111(77'7-)
falmr) = (1 —m7) 7{7(177”) }

where the constant al_nfr”;g is multipled to (1 — 7 )7? to ensure that

1
/ f(z|mr)dx = 1.
0

With this density, the probability that a man ever marries during his young period
[7,7 + 1] is unity. That is, all young men, who are ez ante identical, can marry in
expectation. The question is whether one will ex post end up marrying early or late
during the young period. In period 7, a young man’s expected age at first marriage

is

1
E(X,;|P;) = /Oxf(:v|7r7)dx

T 1

1—7m, Inm.’

which, when evaluated in the polygynous equilibrium in 7 = ¢+ 2 (i.e., T2 = ﬁ),

is equal to —1 + m Plugging this into E(X;y2) in (5), we obtain

1 1 1 1
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E(Xty2) = p(

Then,
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00, -
: _1 1 IE(77, )
because with n > 1, —- + miFn) > 0and 1 4+n > 0, and 59, > 0 from

Proposition 1.1
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Appendix B: Measurement of Polygyny

There are a number of ways to measure polygyny and we discuss here the interlinkage
between four different measures that have been used in the literature.

Consider an economy with m men in total. 1 — p fraction of them are married
monogamously and p are polygynously. Suppose the average number of wives among

the polygynous men is q.

1. Percentage of men who are polygynously married: p

2. Average number of wives among all married men:
(1=p) x14(p) xq

3. Percentage of women who are polygynously married:

Pq P
1—p+pq

4. Number of married women to number of married men:

(1—pmx1+4+pm xq
m

K

We use measure 4 in the paper. However, 2 and 4 are essentially the same
measures.

We can also examine more closely the properties of x and 6.

Ok
o 10
ap q > )
ok
— = 0.
dq p=
Compare this with the properties of 6.
% _ a9
op (L-p+pg?* 7
00 1—
LA s VR
9q (1 —p+pg)

Clearly, both k and 6 have the “correct” properties and the two measures are highly

correlated, see Figure 5.
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