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Abstract This study sheds light on the development of family structures in a
polygamous context with a particular emphasis on wife order, and offers an
explanation for the association between outcomes of children and the status
of their mothers among wives based on observable maternal characteristics.
In a simple framework, I propose that selection into rank among wives with
respect to female productivity takes place: highly productive women are
more strongly demanded in the marriage market than less productive wom-
en, giving them a higher chance of becoming first wives. Furthermore,
productivity is positively associated with a wife’s bargained share of family
income to be spent on consumption and investment for herself and her
offspring because of greater contributions to family income and larger
outside options. The findings are empirically supported by a positive rela-
tionship between indicators of female productivity and women’s levels of
seniority among wives, and by a concise replication of existing evidence
relating wife order to children’s educational outcomes in household survey
data from rural Ethiopia.
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Introduction

Polygamy is a prominent feature of many societies in the Middle East and
sub-Saharan Africa, and previous research has indicated that the status of a
mother among wives in polygamous families influences the outcomes of her
children, with children of first (senior) wives faring better than children of
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subsequent (junior) wives (e.g., Gibson and Mace 2007; Mammen 2009;
Strauss 1990).1 Although the existing explanation for this phenomenon is
grounded on differences in bargaining power, this study outlines a framework
offering a complementary explanation for the differences in the shares of
family income controlled by polygamous wives that is based on observable
female characteristics.2 In particular, this study contributes to the literature on
polygamy by proposing a mechanism through which the position among wives
affects female-controlled shares of family income: I suggest that both the
position among wives as well as incomes when married are determined by a
woman’s productivity—that is, the net present value of her future contribu-
tions to family income. This, in turn, limits the role of wife order per se as
the source of differences in family income controlled by wives.

In a simple game theoretical framework with two types of women, I suggest that
women are selected into rank depending on their productivity: in polygamous mar-
riages, high-productivity women are more likely to become first wives than low-
productivity women because of the higher utility gains for the husband. Rank relates
purely to the sequence of wives entering the household in this study and the same
applies when referring to seniority among wives. First (senior) wives are therefore
women who marry a single man, and all subsequent women entering the household
through marriage to an already married man are collectively referred to as junior wives.

Productivity, a general measure of the lifetime ability to generate income, is positively
associated with a wife’s contribution to family production through the provision of labor
by herself or her children. Productivity may therefore be thought of as the sum of her
future contributions to family income. Determining shares of controlled family income on
the basis of a Nash bargaining solution implies that high-productivity wives receive bigger
shares of family income irrespective of rank, even when bargaining power is equal for all
agents, because of their higher contributions to family output and their larger outside
options. These findings offer an explanation for first wives, who are, on average, relatively
more productive, receiving larger incomes for their maternal nuclear families than junior
wives.3 It is therefore not merely different levels of bargaining power associated with rank
or some form of favoritism originating from the husband toward his first wife that drive
differences in the incomes of wives of a given man.

Munro et al. (2010), on the other hand, found that, if the husband allocates the
proceeds from an investment in an experimental setting in Northern Nigeria, senior
wives receive higher returns than junior wives. Although this behavior may be evidence
of favoritism, it may also be seen as the husband taking into account bargaining
processes taking place outside the frame of the experiment, particularly because not
all of the husband’s allocations are made in secrecy. If favoritism does exist and

1 Tertilt (2005) stated that more than 10 % of marriages in 28 countries of sub-Saharan Africa are polygamous
and that more than one-half of males in Cameroon are married to more than one woman, for example.
Polygamy is mostly associated with Muslim ethnic groups (Elbedour et al. 2002), and according to the Koran,
a man may have a maximum of four wives, whom he has to support and to treat equally (Boserup 1970). This
coincides with geographical variation of polygamy and its more common occurrence in the West than in the
East of the African continent, which Dalton and Leung (2014) explained with historical patterns of slave trade.
2 To be precise, this article deals with polygyny, a special form of polygamy in which men are married to more
than one woman at a time. Throughout the article, this is what the terms polygamy and polygamous refer to.
3 In accordance with Uusimaa et al. (2007), a maternal nuclear family denotes a mother and her biological
children. In this setting, this term refers exclusively to polygamous wives and their biological children.
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influence the shares of income that a wife controls, however, both the explanations
based on bargaining power and favoritism work in the same direction as the mechanism
grounded on female productivity and proposed here; favoritism may, therefore, enhance
the suggested mechanism. To isolate the role of female characteristics, favoritism is
disregarded for the remainder of the study, however.

The rationale behind the relationship between a woman’s productivity, the share of
family income that she controls, and her children’s outcomes is as follows: if parents
depend on their children for support at a later age, the larger a woman’s number of
children and the higher their incomes, the higher her future income (Cunningham et al.
2013). Therefore, it is reasonable for polygamous wives not to pool resources across all
children of the household head but instead to try to attract the biggest possible share of
total family income to invest in their own children (Mammen 2009). Such logic relates
to a study by Kazianga and Wahhaj (2015), who found evidence suggesting that
members of nuclear families have stronger ties and allocate resources more efficiently
than members of extended families because of the possibility of committing to more
efficient contracts. Furthermore, according to Friedman’s (1957) permanent income
hypothesis, women maximize future income (utility) if they behave like rational agents.
Consequently, women invest in their children not purely for altruistic reasons, and
children of mothers with higher incomes have better outcomes. Similarly, see Pitt and
Khandker (1998) and Qian (2008), who provided evidence of the positive relationship
between female incomes and educational outcomes of children, especially girls.

I provide empirical support for the theoretical predictions of this study with house-
hold survey data on polygamous families in rural Ethiopia, mainly among the ethnic
group of the Oromo.4 Tertilt (2005) stated that less than 10 % of all marriages in
Ethiopia are polygamous, but approximately one-third of married Oromo women are in
a marital union with a man who has more than one wife. Polygamy is highly prestigious
for men, and research has reported that resources are shared among wives in recogni-
tion of maternal nuclear family size (Gibson and Mace 2007).

In the upcoming empirical section of this article, parental wealth and the age of
women (both at the time of the wedding) serve as indicators of female productivity. I
find that first wives have wealthier family backgrounds and are younger at the time of
the wedding than junior wives. This finding supports the proposition that high-
productivity women are more likely to become first wives and that there is a selection
effect that leads these women to be successful in the marriage market earlier in life.
Furthermore, the maternal nuclear families of first wives attract a bigger share of family
income, which is reflected in higher school attendance among children of first wives
than among those of junior wives. The data do not provide any evidence that this finding
is driven by children of senior wives beingmore likely to be enrolled in school, however.

Although some work has investigated the incidence of polygamy (e.g., Becker 1974,
1981), no studies exist on the development of wife order to the best of my knowledge.
Furthermore, with male inequality often being presented as one of the prominent
reasons for polygamy (e.g., Fenske 2015; Hames 1996; Murdock 1949), a strand of
the literature has also looked at the implications of women’s productivity on the

4 The Oromo are a traditionally semi-nomadic pastoralist ethnic group mostly found in the South of the
country, and 53 % of the polygamous wives in the present sample state Oromo as their ethnicity. The
remainder are Gedeo (18 %), Kembata (6 %), Gamo (5 %), Gurage (4 %), and Other (14 %).
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existence and intensity of polygamous unions (Gould et al. 2008; Jacoby 1995). The
relationship between productivity and the share of total family income that a wife
receives appears not to have been addressed thus far—a gap that this study attempts to
contribute to closing. However, the focus of this investigation is the development of
wife order within polygamous unions, not the incidence of polygamy itself.

Jacoby (1995) linked female productivity in agriculture to the incidence of polyg-
amy and found that men have more wives when women are more productive, control-
ling for men’s wealth, because of lower shadow prices for wives as cheap labor. Jacoby
assumed, however, that there are no productivity premiums on the share of family
income that a wife receives. Gould et al. (2008) investigated why developed economies
tend to practice monogamy in contrast to developing countries, arguing that inequality
in female human capital increases with development and reduces the incidence of
polygamy. Similar to Jacoby (1995), Gould et al. assumed that there are no differences
in the returns of wives of a given husband. Ezeh (1997) specifically studied the
interplay of polygyny and reproductive behavior, finding that high regional intensity
of polygamy goes hand in hand with high aggregate fertility.

The selection effect proposed in the framework of this study is in line with Gibson
andMace (2007), who merely suggested that senior wives may be of higher quality than
junior wives, where quality relates to factors such as wealth, family status, or attractive-
ness. Furthermore, empirical evidence has shown that differences exist in the incomes of
wives depending on their relative position, which serves as the motivation for this
article. Gibson and Mace (2007) found that senior wives tend to have the highest body
mass index (BMI) among wives, and Kazianga and Klonner (2009) suggested that
junior wives are at a significant material disadvantage. Strassman (1997), on the other
hand, showed that first wives among the Dogon in Mali generally have a higher social
status but only nonmaterial advantages compared with junior wives.

Gibson and Mace (2007) gave an overview of the not entirely conclusive literature on
the implications of maternal rank among wives for children. A common finding, however,
is that children of first wives have better educational outcomes than children of junior
wives (Gibson and Mace 2007). Mammen (2009) found that being the child of a senior
wife is positively related to school enrollment and expenditures, and to the duration of
education. In addition, children of junior wives are found to bemore likely to participate in
home production (Mammen 2009). Furthermore, Gibson and Mace (2007); Strauss
(1990), and Strauss and Mehra (1990) presented evidence that children of junior wives
fare worse with respect to anthropometric conditions and survival probability.

Mammen (2009) argued that rank itself could be the source of different levels of
income by influencing bargaining power among wives when competing for resources,
and Kazianga and Klonner (2009) stated that junior wives are generally the adults with
the least bargaining power in polygamous families. While the concept of bargaining
power is difficult to quantify, the present study suggests that a woman’s high level of
productivity both gives her a better chance of becoming a first wife and earns her a
higher income within the family, thereby presenting an explanation for the association
between seniority among wives and income, and eroding the effect of rank per se.
Productivity is likely to positively impact bargaining power, too, but this aspect is
beyond the scope of this study; thus, differences in bargaining power are ignored for the
purpose of an analysis of the role of productivity in the determination of income shares
attracted within the family.
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The remainder of the article is structured as follows. First, I develop the simple
framework demonstrating the proposed selection of women into rank on the basis of
productivity and the association between productivity and income. I then describe the
data and the empirical evidence examining the correlates of wife order in the present
sample. Finally, I offer conclusions.

The Framework

This section presents a simple framework using Becker’s (1981) model of polygamy as
a starting point but allowing for women to differ in productivity and for productivity to
influence partner choice. I illustrate the proposed selection effect of women into rank
depending on their productivity and the positive relationship between productivity and
the shares of family output wives control. Note that I do not present a formal theoretical
model but rather a formal illustration of the proposed mechanism. To this end,
assumptions are generally supported by evidence from the existing literature because
they play a critical role in shaping the design of the framework.

To offer a nontechnical summary of the framework, men are allowed to have up to
two wives, women can be married to only one man, spouses individually and jointly
generate family output where men evenly divide their resources between wives, and
output is shared between spouses in recognition of their abilities to generate income
when single. Because women who contribute more to family income lead to larger
returns for men, they are preferred by men, enter marriage first, and therefore have a
larger chance of becoming first wives than women who are able to contribute less to
family income. Finally, the larger contribution to family income also leads to greater
controlled shares of family income for women with larger earning potential compared
with women who are less economically successful, which illustrates why first wives are
generally found to control a larger share of family income than junior ones. Rank is not
critical in itself for this to happen, but the ability to contribute to family income is a
determinant of both the position among wives and the controlled share of family
income. This study’s framework, thus, presents a structured description of the mech-
anism through which wife order appears to influence female-controlled shares of family
income and, in turn, weakens the relationship between female income and rank per se.

Productivity of individuals at the time of the wedding relates to the ability to
generate income, either directly through employment and insurance possibilities pro-
vided by their parents, or indirectly through the provision of a large number of children.
I define productivity as the net present value of an individual’s future contributions to
family income. Children are important for family income because they support the
family by performing agricultural work on the family’s land and with livestock during
childhood, and by providing an old-age pension equivalent when parents are too old to
work. Consequently, highly productive individuals are younger, healthier, better edu-
cated, and of higher fertility.

Setup

Consider an economy in which F women are born per generation, of whom a fraction
are high-productivity women and the remainder are of low productivity, all else being
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equal.5 In addition, each generation is assumed to have N identical men in order to
focus the analysis on the implications of differences in female productivity on wife
order within polygamous societies, rather than on the incidence of polygamy to begin
with. As mentioned in the Introduction, male inequality is one of the main reasons for
the incidence of polygamy (see, e.g., Fenske 2015; Hames 1996; Murdock 1949).

Individuals live for two time periods, and the number of weddings is restricted to
one per period and individual. Men may therefore be married to at most two women.
Women can enter marriage with only one partner. Furthermore, generations marry only
among themselves. All individuals are of reproductive age and are single at the
beginning of the first period. There is full information: that is, the productivity of
potential spouses is observable, and payoffs are common knowledge. Productivity may,
for example, be observed through a healthy and strong physique that acts as an
indicator of the individual’s ability to perform agricultural work and reproduce suc-
cessfully, as well as through parental wealth that positively impacts an individual’s
education and physical health—and, thus, fertility and the ability to generate income.

Family Output

Drawing conclusions about the decisions of spouses regarding marriage requires
determining their payoffs from entering a marital union. Because co-wives do not pool
resources but live autonomously with their children, the husband’s production with
each wife is independent.6 Total family utilityU is the sum of the outputs Yproduced by
a husband with each of his wives, as suggested by Becker (1981):

U ¼ wY þ w Y

¼ wj
n xNð Þ
wþ w

; f xFð Þ
 !

þ wj
n xNð Þ
wþ w

; f xFð Þ
 !

; ð1Þ

where w and w denote the number of high- and low-productivity wives of a husband,
respectively. In this setup, wþ w ≤ 2 because of the restrictions on marriages per individual
and period. Furthermore, for family output U to be positive, wþ w > 0 needs to hold.

Y denotes the production of a husband with a highly productive spouse, and Y represents
his output with a low-productivity wife.7 Men and women are endowed with xN and xF ,
respectively, and eachman and woman supplies one unit of labor. The production functions n

5 Women may not change type here. This is a reasonable assumption because for partner choice the
productivity at the time of the wedding is important, and becoming older or less able to contribute to family
income over the course of the marriage is therefore not critical.
6 Co-wives are reported to live autonomously with little cooperation in many African ethnic groups (Boserup
1970; Kazianga and Klonner 2009), including the Oromo in Ethiopia (Gibson and Mace 2007). Akresh et al.
(2016) also reported co-wives to live autonomously with their children in their own nuclear units with little
cooperation among co-wives, at least with respect to daily activities. Their findings did provide evidence,
however, for co-wives cooperating with each other with respect to cultivating plots in which the household
head is not involved. Cooperation between wives, especially when the household head is not involved, is not
influential for the selection into rank and therefore is not incorporated in this study.
7 Bars and underbars denote the concerned variables and functions for high- and low-productivity wives,
respectively, throughout this section.
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and f describe how the spouses individually convert their endowments into processed
resources—for example, into their own labor force to contribute to joint output or into
individual output. Function f increases and is concave in female productivity; thus,
f xFð Þ > f xFð Þ. The resources available to high- and low-productivity women, xF , and
the share of processed resources invested by the husband with each wife, n xNð Þ=wþ w, are
identical across types.

Function j describes the joint efforts of a husband-wife match to convert their individ-
ually processed resources into joint output Y. The joint production of a husband and wife
exceeds the sum of their individual products—that is, Yj

′ > 0—with both types of women,
but the function exhibits concavity. The joint production function increases and is concave
in female productivity; thus, j > j for equal endowments and productivity in individual

production. This implies that the excess product of spouses is larger with a high-
productivity wife than with a low-productivity wife. Examples of the surplus over the
sum of the individual products include procreation for which an investment of both the
husband and wife is needed, or the utility gained from labor sharing or specialization of
spouses in agricultural work.8 It is common for some plots of the family to be managed
and farmed by themale spouse and others to bemanaged by the female spouse (Udry et al.
1995). In addition, some crops are gender-specific, so that a marital union results in the
household producing a larger number of crops, which is also the case in Ethiopia (Aregu
et al. 2011). This strategy allows risk diversification, especially because cash crops tend to
be male crops, whereas women engage in subsistence farming (Elson 1995).

Male Income When Married

Both men and women have a choice: marrying or staying single. In both periods, they
enter a marital union if they gain more utility from being married than from being single.
Returns frommarriage depend on the couple’s joint production Y. Spouses determine each
other’s shares ZNi and ZFi of joint output Yi for the husband and wife, respectively,
according to a Nash bargaining solution by taking into account their incomes when not
entering marriage as well as their spouse’s reaction.9 Whether the marriage is the first or
second for the husband is denoted by i = 1, 2, no temporal subscript is necessary for
spouses because women can enter only one marriage. The incomes when not entering
marriage are denoted by RNi and RF and represent the outside options of the man and
woman—that is, their incomes if they fail to reach an agreement—and are positive
functions of xN and xF , respectively. Nash bargaining splits the surplus that marriage
yields over and above the sum of the outside options RNi + RF . In case of a marriage
between a man and a highly productive woman, for example, the spouses determine the
Nash bargaining solution by maximizing the product of excess utilities over the husband’s
share ZNi:

g Zi;Rið Þ ¼ arg max
ZNi∈Z

ZNi − RNi

� �1
2
ZFi − RF

� �1
2
; ð2Þ

8 See Becker (1973) for a thorough discussion of the gain generated by marriage.
9 A noncooperative equilibrium within marriage, as suggested by Lundberg and Pollak (1993), is not
considered here.
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where ZFi ¼ Y i − ZNi and Z is the set of possible payoffs from marriage. All agents have
equal bargaining power of 1/2 in order to isolate the effect of female productivity without
possible noise originating from different levels of bargaining power.10 Consequently, the
gain generated by marriage—that is, the surplus over the incomes when single—is shared
equally. Consider the first marital union of a man—that is, where i = 1. Maximization of
Eq. (2)with respect toZN1 and subsequently solving for thewoman’s incomewhenmarried,
ZF1, yields the returns from marriage between a man and a high-productivity woman:

ZN1 ¼ Y 1 þ RN1−RF

2
ð3Þ

Z F1 ¼ Y 1 þ RF−RN1

2
ð4Þ

The payoffs from marriage with a low-productivity wife are determined analogously.
Equations (3) and (4) show that the share of the couple’s output a spouse receives

increases with her outside option, Z
0
R > 0. Because of limited opportunities for unmar-

ried women to earn income in sub-Saharan Africa, their outside options are smaller than
those of men, RF < RF < RNi, and the husband receives a larger share of family
income. Furthermore, women’s reservation wages are partly determined endogenously,
which ensures that all women have a chance of entering marriage.11 However, incomes
of all agents, when single, are greater than zero.

Both spouses have higher incomes when married than when single because of the
complementarities of male and female labor, Yj

0
> 0, which leads to the couple’s output

being bigger than the sum of the individual outputs; that is, Y1 >RN1 +RF , irrespective of
the wife being of high or low productivity. Accordingly, all agents strictly prefer marriage
over being single. Equations (3) and (4) indicate that each agent receives an equal share of
the surplus in addition to her outside option because of equal bargaining power.

The fractions of family income zN1 ¼ ZN1=Y 1 and 1 − zN1ð Þ ¼ Z F1=Y 1 correspond-
ing to Eqs. (3) and (4) are given by

zN1 ¼ 1

2
þ RN1−RF

2Y 1

ð5Þ

10 Productivity is very likely to be positively correlated with bargaining power, thereby reinforcing the effect
of productivity on controlled shares of family income. Because of this reinforcement of the effect and the aim
of isolating the direct effect of productivity on shares of family income controlled by the different types of
spouses, the relationship between productivity and bargaining power is ignored. Were this relationship
included, highly productive spouses would receive an even larger share of family income relative to less-
productive spouses as a result of both better outside options and higher relative bargaining power. For the same
reason, the resources invested by the household head are assumed to be identical across wives. If men
allocated their resources efficiently and invested more resources the more productive a wife was, the
conclusion of the shares of income being controlled by wives being dependent on productivity would be
reinforced, and the effect of productivity would therefore be less obvious.
11 This assumption is reasonable given that being an unmarried woman is not socially accepted or econom-
ically sustainable in many rural settings of developing economies, especially among Muslim ethnic groups in
which polygamy mostly occurs (Elbedour et al. 2002).

.
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1−z�N1

� �
¼ 1

2
þ R�F−RN1

2Y�1
ð6Þ

and analogously for marriages involving a low-productivity wife. Equations (5) and (6)
indicate that the share each spouse receives depends on the relative size of her
reservation wage. Given that male outside options are larger than female ones,
RN1 > RF , husbands receive more than one-half of the joint output; that is, zN1 >

1
2.

Furthermore, because high-productivity women have higher incomes when single than
do low-productivity women, RF > RF , husbands receive a smaller fraction of joint
output when married to a high-productivity wife than to a low-productivity wife; that is,
zN1 < zN1. However, the relation between the absolute shares that he receives, ZN1 and
ZN1, also depends on the couple’s joint output Y1 because the latter is higher with a
high-productivity wife than with a low-productivity wife; that is, Y 1 > Y 1. Because the
marginal product of marriage is positive, Yj

0
> 0, and because the joint productivity

function increases with female productivity, the difference in joint output is bigger than
the difference in incomes when single when comparing the two types of wives:

Y 1 − Y 1 > RF − RF : ð7Þ

Because the male outside option RN1 remains unaffected, it follows that a man’s
payoff from marriage ZN1 is higher when married to a high-productivity wife as he
attracts one-half of the surplus:

ZN1 > ZN1: ð8Þ

Because of the positive marginal product from each marriage, Yj
0
> 0, male

income always increases with marriage. However, because male effective resources
and individual output invested with each wife n(xN) are divided by the total number of
wives wþ w, the marginal product decreases, Y ″

j < 0, and men experience

diminishing returns to marriage. For the same reason, a first wife’s income when
married decreases when her husband enters marriage with a second woman, so
women prefer monogamy. This does not impact a woman’s decision to marry when
men are identical, however, because she is not able to anticipate whether he enters
marriage in the second period.12

The fact that a man’s reservation wages when he is already married are equal to the
returns from his first marriage and not to his income when single—that is,

12 The probability of a husband attracting a second wife is identical among men and is considered in detail in
the following section. Because there are more women than men, as assumed here, and because women’s
returns when single are very low, it is not a profitable strategy for women to remain single and marry a single
man in the second period given that they risk remaining unmarried in the long run, however. Relaxing the
restrictions on the number of periods and the number of wives per husband could make this a profitable
strategy, but it also implies that women cannot anticipate the number of co-wives. Again, waiting is not
profitable because of the risk of remaining single. Similarly, first wives are not able to demand compensation
for their husbands entering a second marital union: negotiation of a compensation before their marriage would
leave the woman unmarried in the first period as a result of the surplus of women, and negotiation of more
than the controlled share of family income determined earlier is not possible in this setting because her outside
option and bargaining power remain identical.
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RN2 = ZN1 > RN1—influences the returns of each spouse entering his second marriage.
It is apparent that he receives a bigger fraction of joint output in his second marriage,
zN2 > zN1, holding the type of wife constant. Women, therefore, prefer being the first wife
if they are in a polygamous union. Furthermore, given that ZN1 > ZN1, if a woman only
has the option of becoming a second wife, she would prefer having a low-productivity co-
wife, which would enable her to extract a larger share of the couple’s joint output.13

Following Eq. (8), marrying a high-productivity woman is preferred over entering
marriage with a low-productivity woman due to higher male returns, irrespective of
which marriage it is for the man.

The Matching Process

The matching of spouses is a crucial part of demonstrating the selection of women into
rank. In each period, there are three potential agents: a man, a high-productivity woman,
and a low-productivity woman. The husband and wife are not necessarily the decision-
makers with regard to partner choice given that their families may play an influential role,
especially when individuals marry at a very young age (Carmichael 2011) and for first
marriages with and of the senior wife.14 However, whether it is the spouses themselves or
their families who decide on the partner does not alter the behavior in the marriage market
if partner choice is based on rational considerations—that is, on maximizing individual
utility—and if parents’ utility increases with their child’s income.15

To make the model more realistic, I introduce rationing of mates and assume there
are fewer men than women.16 In addition, the number of women does not exceed twice
the number of men (to ensure that all women may get married):

13 If the fractions of joint output zN1 and therefore (1 − zN1) are not assumed to be fixed for the second period
(even though a second marriage lowers joint output Y1 because of lower male investment), women entering
marriage in the first period would also prefer a low-productivity co-wife.
14 Whereas parents often arrange the first marriage, the second one often occurs as a love marriage. This
difference should not play a critical role for the conclusions derived from this section, however. If the second
wife were highly productive, she would be likely to have become a first wife of another man, rather than being
available as a second wife. Furthermore, if love played a role in granting her a privileged status within the
family with respect to the allocation of the family’s resources, the empirical finding motivating this study
would not exist.
15 Fafchamps and Quisumbing (2005) stated that most marriages in Ethiopia are arranged and that economic
factors appear to be one of themain determinants of partner choice because of the evidence of assortative matching
with respect to wealth and human capital. Payments of bride prices are not directly modeled here but could be
included as a separate payment in addition to female income. Because men are identical here, bride prices should
reflect female productivity only and therefore should be higher for high-productivity women than for low-
productivity women. However, they will not influence the conclusions drawn from the framework (1) if they
are smaller than the marginal product of a woman in a marital union so that the incomes of both spouses still
increase with marriage, and (2) if the difference in bride prices between different types of women does not exceed
the difference in utility derived by theman frommarriage, whichwould go against themotivation of bride prices to
begin with. If the difference in bride prices were higher than the difference in male payoffs from marriage, men
would prefer low-productivity wives because they would derive more net utility from them, which would conflict
with the definition of the two types of women examined here to begin with.
16 This assumption is reasonable in this setting due to incidences of civil wars in which men constitute the
majority of casualties due to their higher exposure to this specific danger and due to men being more likely to
leave rural areas in search of employment opportunities. Furthermore, Gibson and Mace (2007) mentioned
that women are often forced into polygamous marriages due to a surplus of women in the marriage market,
which is also given as a motivation for polygamous marriage by Becker (1973), besides large inequalities
among men (Becker 1974).

1328 J.A. Matz



Assumption 1. N < F ≤ 2N.

Furthermore, let us assume for the moment that there are fewer high-productivity
women than men:17

Assumption 2. F < N.
Preferences for marriage of all agents and male preferences for highly productive wives
form the basis of the following proposition:

Proposition 1: The more productive wives are, the higher their rank.

Because men are assumed to be identical and because their incomes when married
increase with female productivity—that is, ZNi > ZNi—all high-productivity women
get married in the first period and randomize among potential husbands. Those men
that are not matched to a highly productive woman marry a low-productivity woman
due to marriage always being more profitable than remaining single; thus, all men are
in a marital union at the beginning of the second period. Furthermore, given that the
marginal product of marriage is positive, Yj

0
> 0, and that the man extracts part of this

surplus, all men prefer entering a second marriage over being monogamous. Because of
Assumption 2 (F < N ), all high-productivity women as well as some low-productivity
women become first wives, and the remaining low-productivity women become second
wives, therefore giving substance to Proposition 1.

To be specific, the chance of attracting a highly productive woman in the first round,mN1,
is identical amongmen. The chance that amanwill entermarriage in period 1 in this setting is
mN1 = 1 given that women prefer marriage over being single and that men are identical. The
chance of entering marriage can be disaggregated into the chances of attracting a highly
productive woman in the first period, mN1 ¼ F=N , and of being matched to a low-
productivity woman,mN1 ¼ N−F

� �
=N . Male reservation wages when negotiating payoffs

of the secondmarriage areZN1or ZN1, depending on the type of first wife. For amanmarried
to a high-productivity first wife to have equally good chances of entering a second marriage,
mN2 , he negotiates with potential wives with the lower male reservation wage, ZN1; thus, the
type of co-wife is of no importance to a potential second wife. This implies that matching in
different periods is independent because the type of first wife has no influence on male
marital outcomes in the second period. The process therefore exhibits uniform random
matching as described by La Ferrara (2003), and the remaining low-productivity women
are matched randomly to their husbands in period 2. To be specific, the chance that a male
will enter marriage in period 2 is mN2 ¼ mN2 ¼ F−Nð Þ=N .

Female Incomes When Married

Proposition 2: The more productive women are, the higher their incomes when
married.

Equation (6) illustrates that the fraction of joint output earned by a high-productivity
wife is higher than that earned by a low-productivity wife, 1 − zNið Þ > 1 − zNi

� �
.

17 The implications of relaxing Assumption 2 are discussed in Appendix 1.

Productivity, Rank, and Returns in Polygamy 1329



Because the man’s outside option, RNi, does not change with the type of wife for a
given i and because joint output is higher the higher female productivity, Y i > Y i, high-
productivity wives have more of family income to control than low-productivity wives:

ZFi > ZFi: ð9Þ

The conclusions from Eq. (9) hold for women of equal rank. Given that women have
a lower threat point relative to the man if he is already married, women of identical
productivity but lower rank earn lower incomes from marriage, which means that the
direct effect of rank on female income is only weakened and not completely eroded by
the present framework—that is, the observed effect of junior wives receiving a smaller
share of family income on average is driven by differences in productivity and the
associated selection into rank—but there is also a direct effect of rank on controlled
income shares that works in the same direction. Furthermore, although the size of the
maternal nuclear family is not explicitly incorporated in Eq. (9), the number of children
positively influences the returns from marriage for both spouses as children are part of
joint output Y, which is in accordance with Gibson and Mace (2007).

Empirical Evidence

In this section, I supply empirical evidence for Propositions 1 and 2: to be specific, I
provide empirical support for the proposed selection effect of women into rank and, to
some extent, for the association with the shares of family income that polygamous
wives receive. The results should be interpreted with care and seen in conjunction with
the framework outlined earlier herein, given the limited sample size and the difficulty of
accurately measuring key concepts of the framework, such as female productivity, in a
setting like rural Ethiopia.

Data

The data employed in this study are the first four rounds of the Ethiopian Rural
Household Survey conducted by the Economics Department of Addis Ababa Univer-
sity in collaboration with the International Food Policy Research Institute and the
Centre for the Study of African Economies at Oxford University. The surveys have
sample sizes of approximately 2,000 households per round. The first round of the
survey was conducted between January and March 1994; the second round was
conducted in August through October 1994; and the third round was conducted in
the first three months of 1995. The fourth round was conducted in 1997, and three
additional rounds have been completed since. The main source of data for this study is
the fourth round of the survey.18

The households surveyed in the different rounds form a panel, but only polygamous
households are investigated here, resulting in relatively small sample sizes. The

18 See Fafchamps and Quisumbing (2005) for a detailed description of the study area, the sampling strategy,
and the survey design of Round 4, particularly regarding the module on the marital history of the household
head and his spouse(s).
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questionnaires are very detailed, especially in the fourth round, which contains an
extensive section on the marital history of the household head and his spouse(s).
Furthermore, the information about both spouses and the circumstances at the time of
the wedding is unique in household surveys to the best of my knowledge and essential
in order to give empirical evidence in support of the propositions formulated earlier.
The survey includes questions about the timing of each wedding, the decision-maker
regarding partner choice, the family background of each spouse, and the biological
parents of each child.19 The fact that this data set is unique in exhibiting characteristics
and containing information that are essential for an investigation of wife order follow-
ing the framework presented in the previous section is the motivation for conducting
the empirical investigation with data from Ethiopia, even though it is a country with a
rather rare incidence of polygamy.

In cases where the data on the timing of the wedding suffer from measurement error,
I use the panel structure of the dataset to establish the sequence of wives of the
household head entering the family between Rounds 1 and 4.20 These procedures
enable nonambiguous ranking of 85 % of the wives in the sample. For the minority
of wives for whom the sequence of weddings is not clear after these steps, I apply the
method suggested by Mammen (2009) and Elbedour et al. (2002) and proxy the order
of wives by their age, with rank being positively related to age. Thus, the oldest woman
is regarded as the senior wife, the second oldest is considered the second wife, and so
on. This strategy is not ideal given that junior wives can be older than senior wives,
especially if the age difference is small. In most cases, however, this negative correla-
tion between rank and age holds, as verified by those households in the sample for
which the sequence of weddings is known: for 83 % of the wives for whom the ranking
is clear, age predicts marital sequence correctly. In addition, using this strategy is
necessary for only 15 % of wives in the sample, thus ameliorating this concern.21

Table 1 presents summary statistics for polygamous wives and mean-comparison
tests between first and second wives.22 First wives married their current husband at a
younger age and have been married considerably longer than junior wives.23 Both
differences are statistically significant. The fact that first wives have been married
longer is true by definition: first wives are obviously those women who marry a man
first. However, the vast difference in the duration of marriage, especially between first

19 Unfortunately, the amount of usable data in response to some questions is limited—for example, with
respect to the spouses’ educational attainment, which would be an ideal proxy for female productivity as
introduced in the framework earlier. Besides the low response rate, one explanation for the fact that there are
hardly any usable data on spouses’ education is the rural location of these households, in which most adults
have not received any formal education.
20 Measurement error is apparent if the duration of the marriage and the year of the wedding do not add up to
either year in the Ethiopian calendar in which the interviews for the fourth round of the survey were
conducted, for example.
21 The main results are robust to using only the subsample of wives for whom the ranking does not need to be
imputed on the basis of age.
22 Only polygamous wives are included in the sample. As shown in Table 1, the number of third and fourth
wives is very small, so the mean-comparison tests are performed between first and second wives only. The fact
that there are fewer second than first wives is due to missing/misreported data on variables used in the
estimation and observations being dropped for this reason.
23 The very low minimum ages at marriage need not be cases of misreporting or recording errors. Especially in
rural Ethiopia, a promise of a young girl’s parents for her to marry a man in the future may be counted as a
“marriage” for the purpose of this question, even if the actual wedding may have only occurred much later.
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and second wives, is noteworthy and indicates that the decision to move from a
monogamous to a polygamous marriage takes longer than the decision to move from
having two wives to three, for example. The finding that first wives are considerably
younger upon marriage supports Proposition 1: young age at the time of the wedding is
associated with higher productivity; first wives are highly demanded and exit the
marriage market earlier in life.

The variables parents poor, parents of average wealth, and parents rich are indicator
variables for how wealthy the husband perceived his bride’s parents to be at the time of
the wedding.24 The parents of first wives appear to have been perceived to be a little
wealthier by the husband at the time of the wedding, which would be expected following
the framework in the previous section, but a clear trend is not apparent. Furthermore, the
differences between first and second wives are not statistically significant.

Table 1 also shows that first wives have a larger total number of children from the
current marital union and more children of schooling age (between ages 6 and 18, both
inclusive). This finding is expected given that fertility is part of the general concept of
female productivity discussed earlier. Both differences are statistically significant.

When assessing fertility of wives, however, note that some women—and especially
first wives—marry at very young ages, when they may not yet be able to conceive.25

On the other hand, as shown in Table 1, first wives tend to marry at a considerably
younger age than junior wives, which also means that they have more reproductive
years with their husbands. To ensure that differences in fertility in relation to the
duration of the marriage are not driven by the fact that wives are married at an age
when they may not be able to conceive yet or cannot conceive anymore, I do not take
into account the years of marriage in which a wife was not of reproductive age when I
compute the relative number of children. The relative number of children therefore
denotes the number of children of a wife and her husband divided by the number of
years they have been married while she was of reproductive age. Women are
considered to be of reproductive age between ages 15 and 49, in line with the United
Nations (2004) and Yohannes et al. (2011), the latter of which specifically investigated
Ethiopian data. Inclusion of the years in which a wife was not of reproductive age does
not qualitatively alter the main results, however.

The difference in fertility in relation to the duration of marriage at reproductive age
is statistically significant and shows that productivity in terms of fertility is not higher
among senior wives, which may appear to be a contrast to the mechanism proposed in
this article. However, female productivity, as described in the framework, relates to
reproductive potential, not to realized fertility, which is subject to characteristics of the
relationship other than female reproductive potential.

In summary, the data support the prediction that first wives get married at a younger
age than junior wives. No conclusive picture to support Proposition 1 emerges when
looking at realized fertility or the natal family’s background in terms of wealth,

24 Parents poor includes cases in which the parents were perceived to be “poor” or “very poor,” and parents
rich includes parents that were perceived to be “rich” or “very rich,” given the rare mentioning of either
extreme case.
25 Boserup (1970) mentioned that polygamy often leads to high bride prices and therefore to families marrying
off their daughters at a young age. In addition, Meekers (1992) found that marriages are arranged at a very
young age to ensure that girls have not engaged in extramarital sexual behavior.
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Table 1 Summary statistics for polygamous wives

Mean

Difference
1st Wife –
2nd Wife Min. Median Max. SD N

Age at Wedding

1st wife 16.0888 –6.0246*** 3 16 29 6.2303 46

2nd wife 22.1134 8 22 38 6.4958 43

3rd wife 23.1905 13 25 33.125 7.8224 7

4th wife 30 30 30 30 –– 1

Duration of Marriage (in years)

1st wife 25.1957 11.5212*** 5 25 45 10.6555 46

2nd wife 13.6744 1 12 35 10.1271 43

3rd wife 10.1429 1 4 25 10.3187 7

4th wife 7 7 7 7 –– 1

Parents Poor

1st wife 0.2826 0.0662 0 0 1 0.4552 46

2nd wife 0.3488 0 0 1 0.4822 43

3rd wife 0.2857 0 0 1 0.4880 7

4th wife 0 0 0 0 –– 1

Parents of Average Wealth

1st wife 0.5217 0.0364 0 1 1 0.5050 46

2nd wife 0.5581 0 1 1 0.5025 43

3rd wife 0.4286 0 0 1 0.5345 7

4th wife 0 0 0 0 –– 1

Parents Rich

1st wife 0.1957 –0.1026 0 0 1 0.4011 46

2nd wife 0.0930 0 0 1 0.2939 43

3rd wife 0.2857 0 0 1 0.4880 7

4th wife 1 1 1 1 –– 1

Number of Children With Husband

1st wife 5.7826 1.7128** 0 5 12 3.0471 46

2nd wife 4.0698 0 4 11 2.6672 43

3rd wife 3 0 2 8 2.9439 7

4th wife 3 3 3 3 –– 1

Number of Children at School Age

1st wife 2.0217 0.6031† 0 2 5 1.8073 46

2nd wife 1.4186 0 1 6 1.5921 43

3rd wife 1.5714 0 0 4 1.9881 7

4th wife 1 1 1 1 –– 1

Relative Number of Children With Husband

1st wife 0.2978 –0.0825* 0 0.2938 0.6667 0.1498 46

2nd wife 0.3803 0 0.3333 1 0.2052 43

3rd wife 0.3717 0 0.2609 1 0.3156 7

4th wife 0.4286 0.4286 0.4286 0.4286 –– 1

Note: Two-sample t test for equality of the means for unpaired data with unequal variances in all cases.
†p < .10; *p < .05; **p < .01; ***p < .001
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however. Descriptive statistics for the households in which the polygamous wives in
this sample live are given in Table 3 in Appendix 2.

Correlates of Rank

Supporting Proposition 1 with empirical evidence is difficult because produc-
tivity cannot be directly measured, especially in a setting like rural Ethiopia.
If women were in paid employment, their earnings could serve as a proxy for
human capital. Alternatively, if data were available on the returns to agricul-
tural activity for each household member or if reproductive potential rather
than realized fertility could be measured, two central aspects of the concept
of female productivity described in the framework could be captured empir-
ically. The most accurate indicators of a woman’s human capital available
here are her natal family’s background and her age at the time of the
wedding. These measures are not ideal, but they proxy female productivity
for the following reasons: a wealthy family background is likely to increase
the chances of a relatively good education, of a strong and healthy physique
that is positively correlated with the ability of giving birth to many healthy
children, and of relatively high contributions to family income. The last two
reasons are, furthermore, likely to be fostered by young age.

Specification

To explore whether rank among wives correlates with characteristics that are
indicative of a woman’s productivity in the present sample, I estimate the
following relationship:

first wifeihw ¼ ϕ0 þ parentalwealthihwβþ ϕ1age at weddingihw
þϕ2relative number of children with husbandihw
þXihwα þHhwγþWw þ εihw;

ð10Þ

where subscript i denotes the observational unit—that is, a polygamously married
woman, living in household h in woreda (district) w. First wife is a binary variable that
takes a value of 1 if the woman is the senior wife and 0 otherwise (if she is a second or
even more junior wife).26 Because the dependent variable is binary, I estimate a probit
model with heteroskedasticity-robust standard errors.

I control for the wealth of the bride’s parents at the time of the wedding by including
indicator variables for the parents having been of average wealth or rich, with parents
poor being the reference category. Other key explanatory variables are the wife’s age at
the time of the wedding to her current husband and the number of children from the
union of this wife and her husband divided by the number of married years during

26 Grouping junior wives is necessary here because of the very limited number of third and fourth wives and in
accordance with some of the literature (Mammen 2009; Timæus and Reynar 1998; Strauss and Mehra 1990).
To verify that first wives exhibit different characteristics than second wives at the time of the wedding, I
replicate Table 2 and Table 4 in Appendix 2 with a subsample in which I exclude wives who are more junior
than the second wife. The results (not presented here but available upon request) show that although the loss of
observations puts strain on the sample, the results are robust to using this subsample.
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which the wife was of reproductive age (as explained in the earlier data description).27

X is a vector of individual controls, including whether the woman was consulted
regarding the choice of her husband, how many years she has been married to her
current husband, and her BMI. In many developing countries, a high BMI is still
considered a signaling device for health and material well-being. Unfortunately, a
woman’s BMI can be observed only at the time of the survey; no information is
available for her BMI at the time of the wedding. The BMI at the time of the survey
may be correlated with her BMI at the time of the wedding, but it is more likely to be an
indication of her consumption and therefore her controlled share of family income.

H is a vector of household controls, including the logarithmic value of the total
values of assets, the total size of the household’s land holdings, and livestock. Although
all these are characteristics of the wife’s current household and therefore do not help in
explaining wife order, their inclusion is necessary in this specification to ensure that
differences between households are not driving the results. (The possibility of specif-
ically investigating differences within, rather than between, households is discussed
shortly.) The values of assets and livestock are given in Ethiopian Birr; the size of land
holdings is measured in hectares. Another household control is the average quality of
the land, which is measured by the mean of a binary variable taking a value of 1 if the
respondent rates a plot as lem (good) and a value of 0 if it is regarded as lem-teuf
(medium) or teuf (poor), averaged over all plots of the household. W consists of
indicator variables for the district in which a household resides.28

Results

The marginal effects for the specification outlined in Eq. (10) are given in Table 2; the
estimated coefficients are presented in Table 4 in Appendix 2. The estimation technique
is identical in columns 1–4, but the control variables differ. The results given in
Tables 2 and 4 (the latter of which is in Appendix 2) suggest that some characteristics
of a woman that indicate high productivity are statistically significantly correlated with
becoming the senior wife.29 The coefficient on whether the parents of the bride were of
average wealth at the time of the wedding does not yield a statistically significant
coefficient in the majority of columns, but the variable indicating that the parents of the
bride were perceived to be rich does in all columns. This finding suggests that if the
woman’s natal family is perceived to be relatively wealthy, she is more likely to be a
first wife. Specifically, a woman’s chance of being a first wife increases by 36.3 % to
62.4 % if, at the time of the wedding, the husband perceived her parents to be rich in
comparison with perceiving them as being poor. Wealth is often strongly and positively
associated with prestige and respect, and marrying a woman from such a family could
be a desirable strategy to enhance one’s prestige within the community. Furthermore,
women growing up in wealthy families may be of better nutritional and educational
status, which in turn suggests more and possibly healthier offspring. Another

27 Questions on other characteristics of the spouses measuring human capital (such as formal education,
farming experience, bride prices, or the value of assets brought into marriage) exhibit drastically low response
rates in the present sample and may therefore not be used as explanatory variables.
28 The results are robust to including region rather than district indicator variables.
29 Because the sample exclusively consists of polygamously married women, the results for being a junior
wife as the dependent variable are simply the mirror image of the ones presented here.
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explanation for this significant association is an insurance effect: a man would want to
marry a woman from a wealthy family first so that a strong family network is present to
support in needy times.30

The coefficient on the wife’s age at the time of the wedding is statistically significant
and negative, which indicates that single older women are less likely to become senior
wives. Each additional year of age at the time of the wedding is associated with a 2.9 %
to 4.5 % lower probability of becoming a first wife, as shown in Table 2. Two
mechanisms are likely to be at work here. First, younger women are considered to be
of higher productivity and quality, possibly when thinking of the expected number of
children, her attractiveness, or her ability to perform agricultural work. Second, senior
wives are selected for marriage at a younger age than junior wives. The first mechanism
supports the idea of a qualitative selection effect in which high-productivity women are
more likely to become first wives, while the latter supports the idea of a temporal
selection into marital rank in which high-productivity women are demanded more
strongly in the marriage market and therefore marry earlier in life.

The relative number of children is negatively but statistically insignificantly related
to becoming a senior wife. This may, however, not necessarily be the result of a wife’s
reproductive potential but rather of the amount of time that the husband spends with
her. Gibson and Mace (2007) reported that men pay more attention to junior wives,
which is likely to increase their chances of conceiving. Another explanation is that men
often choose to marry another wife because their first wife’s fertility does not meet their
expectations (Kazianga and Klonner 2009). In either case, the number of children in
relation to the duration of the union is an ex post measure of the couple’s joint
reproductive potential and activities as opposed to the ex ante measure of female
reproductive potential incorporated into the framework as a central aspect of a woman’s
productivity. Determining a woman’s fertility at the time of the wedding is not possible,
so the relative number of children is used as a proxy for fertility here.

Whether a woman was consulted regarding the choice of her husband is not
statistically significantly associated with being the first wife. Neither is a woman’s
current BMI, which is a contrast to the findings of Gibson and Mace (2007), suggesting
that first wives do not have nutritional advantages over junior wives.

Because first wives, by definition, are the wives that have been married to a man
longest, the coefficient on the duration of the current marriage is positive and statistically
significant. This variable should be viewed as a classical control variable that is included to
single out the effect of age at marriage from time effects. If the duration of the marriage
were not controlled for, it would not be possible to rule out that first wives are younger at
the time of the wedding than junior wives because individuals simply prefer to get married
at an older age the further time progresses. The inclusion of further household controls in
columns 3 and 4 of Table 2 does not qualitatively alter the results.

30 Inclusion of binary variables indicating whether the husband perceived the parents of his spouse to be richer
or of equal wealth as his natal family does not qualitatively alter the results. Furthermore, neither variable
yields statistically significant coefficients. Results are not presented but are available from the author upon
request. This absence of an effect is interesting given the findings of Fafchamps and Quisumbing (2005), who
found evidence for assortative matching with the same data set. However, these authors looked at assortative
matching in the marriage market with respect to physical and human capital of spouses, rather than of their
natal families, and they did not specifically explore polygamous unions—especially not wife order.
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As a robustness check on the probit model, I use a linear probability model and find
support for the general picture emanating from the main results, as displayed in columns
1–4 of Table 5 in Appendix 2. On another note, it appears most applicable to investigate
the determinants of wife order within families of the same husband rather than to
investigate differences between households. The inclusion of household fixed effects is
not unproblematic, however, because the sample contains women whose co-wives have
missing data and are therefore not part of the estimation sample. Nevertheless, the general
picture is also supported when household fixed effects are introduced to the linear
probability model, as presented in columns 5 and 6 of Table 5 in Appendix 2. Finally,
there is reason for concern that the error variances of wives who are married to the same
husband may not be independent. The main results are robust to the standard errors being
clustered at the household level, as displayed in Tables 6 and 7 in Appendix 2.

Allocation of Resources Among Wives

In this section, I outline a strategy to empirically support Proposition 2, which suggests
a positive effect of female productivity on incomes when married through rank. Besides
productivity, female income (the share of family income a wife attracts for consumption
and investment in her nuclear family) cannot be measured directly. Although Gibson
and Mace (2007) reported that each wife in polygamous families among the Oromo
holds an independent household budget, neither this household budget nor the con-
sumption of each household member can be quantified with the survey data available.

Empirical evidence suggests a positive relationship between maternal income and
children’s outcomes with respect to health (Duflo 2003; Qian 2008) and specifically with
respect to educational outcomes (Pitt and Khandker 1998; Qian 2008), however. Invest-
ment in children can be measured by whether a child is enrolled in school and, more
precisely, by effective school attendance. Thus, I use children’s educational outcomes as
indicators of female income here. Although enrollment is associated with sunk costs for
school fees and equipment, attending school implies school supply costs and considerable
opportunity costs. When not attending school, a child may be working on the family’s
land holdings or taking care of the family’s livestock (a traditional responsibility of
children in rural Ethiopia). Both the direct and opportunity costs of schooling may be
indirectly paid for with the share of family income that the mother controls.

Intuitively, the most appropriate empirical strategy to test the theoretical framework
laid out earlier would be a two-stage procedure instrumenting for maternal rank with
the proxy variables for female productivity. A violation of the exclusion restriction is
likely, however.31 Thus, I directly use maternal rank as an indicator of productivity,
which appears reasonable given the positive association found in the previous section.
Consequently, the evidence on the allocation of resources that may be derived from the
data set used here is in fact a replication of the previous findings of a relationship

31 For example, the exclusion restriction may be violated as the wealth of the mother’s parents may directly
impact a child’s educational outcomes, especially when they are associated with monetary costs. Furthermore,
the age of the mother at the time of the wedding may have a direct effect on her children’s educational
outcomes rather than solely through the channel of affecting her rank among wives. To be specific, women
who marry at a younger age may be more traditional and less educated, or may be more modern, and therefore
place less or more emphasis, respectively, on their children’s education than women who marry at a later age.
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between maternal rank among wives and children’s educational outcomes (Gibson and
Mace 2007; Mammen 2009; Strauss 1990). The data used here provide evidence in
support of these earlier findings of children exhibiting better educational outcomes if
their mothers are first wives instead of junior wives, specifically with respect to school
attendance but not with respect to school enrollment. Because this part of the study is a
replication of earlier findings and because of the aforementioned methodological
difficulties in directly testing this part of the framework, the empirical evidence
including a description of the specification and results is not part of the main text; it
can be found in Appendix 3.

Conclusions

This study investigates the relationships among a woman’s productivity, her rank
among wives, and the share of total family income that she controls in a polygamous
family—that is, in a situation where she may not be the only wife of her husband at a
given time. Previous research has suggested that first wives may be able to attract a
larger proportion of the family’s income because they have higher levels of bargaining
power than junior wives (Mammen 2009). This article introduces female productivity
to the matching process of spouses and argues that high-productivity women are more
likely to become first wives. Furthermore, productivity plays a role in determining a
spouse’s returns from marriage. The larger share of family income attracted by senior
wives is therefore not merely due to higher bargaining power or favoritism associated
with rank, but a wife’s level of seniority among wives and her returns are jointly
determined by her productivity. Very possibly, however, productivity positively influ-
ences bargaining power, so the explanations are likely to be complementary.

I use a simple framework to illustrate that relatively productive women have a higher
chance of becoming a first wife: they select into rank depending on productivity,
resulting from a higher utility gain for the husband if he is married to a highly productive
woman. Because high-productivity wives contribute more to family production and
have higher incomes when single, they receive a larger share of family income through
Nash bargaining with their husbands than do low-productivity wives. Thus, the mech-
anism through which rank influences female income is based on productivity.

The empirical analysis supports these propositions by showing that senior wives
have a wealthier family background at the time of the wedding and enter marriage at a
younger age than junior wives. On one hand, these findings support the proposed
qualitative selection effect: young age at the time of the wedding may be an indicator of
productivity because a woman’s reproductive prospects are negatively related to her
age. On the other hand, the lower age of senior wives at the time of the wedding also
suggests a temporal selection effect: they exit the marriage market first because men
prefer marrying a highly productive over a less productive woman. Furthermore, I
provide some empirical support for the relationship between wife order and female
income: children of senior wives are at an advantage regarding school attendance
compared with children of junior wives.

The study therefore suggests that polygamous households should not be treated as a
uniform family but as a collection of nuclear families consisting of the household head, a
wife, and their joint children. Consequently, for aid programs and development policy aiming
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to increase school attendance in regions that exhibit polygamy, the target unit should be the
maternal nuclear family and special attention should be paid to children of junior wives.
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Appendix 1

The Matching Process With More High Productivity Women Than Men

Given that the matching of spouses outlined in the framework involves a random
element, consider the selection effect for different proportions of high- and low-
productivity women in order to show that the conclusions do not depend on the relative
populations of men and women.

This section uses the identical setup as before but drops Assumption 2 (F < N ), so
there may be more highly productive women than men. Furthermore, let there be some
low-productivity women:

Assumption A1. N < F < F.
Male income is higher when he is married than when he is single and is highest with

a highly productive wife (i.e., ZNi > ZNi > RNi). Therefore, men still aim at having as
many wives as possible, with all of them ideally being high-productivity women. This
results in all first wives being highly productive women and both the remaining high-
productivity women as well as all low-productivity women marrying in the second
period. This section therefore changes the distribution of women of each type among
first and second wives, but the conclusions remain valid: high-productivity women are
more likely to become first wives than are low-productivity women.

Appendix 2

Table 3 Summary statistics for polygamous households

Mean Min. Median Max. SD N

Total Area of Plots 3.9841 0.006 2 66.25 8.9728 58

Quality of Land 0.6729 0 0.7889 1 0.3782 58

Value of Assets 696.1781 18.5 291.5 5,528.4 1,002.257 58

Value of Livestock 2,767.698 0 1,765 16,750 3,382.737 58

Age of Household Head 50.0517 27 48 87 14.9013 58

Number of Children 3.241379 0 3 8 2.536127 58
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Appendix 3

Empirical Evidence on the Allocation of Resources Among Wives

Specification

Summary statistics for the children of polygamous women are presented in Table 8. The
number of children of first wives versus the number of children of junior wives combined
is relatively balanced, which also holds for the gender distributions. First wives have a
lower share of male children than second wives, with this difference being statistically
significant. This finding perhaps suggests that men feel the need for a second wife if the
first one does not give birth to male heirs. Furthermore, 43 of the 58 households with
polygamous wives (74 %) include school-aged children of the first wife as well as at least
one junior wife. Children are, on average, 10 to 12 years of age. The children of the one
woman in our sample who is a fourth wife are slightly younger than the children of all
other types of wives, and children of the first wife are older than those of the second wife;
the latter difference being statistically significant. Table 8 shows that only a little more than
30 % of children older than 5 and younger than 19 in the present sample are enrolled in
school, which may be due to the rural location of these households. The ratio is slightly
lower for children of first wives and slightly higher for children of second wives, but the
difference in means is not statistically significant. The prior assumption that children of
first wives should exhibit better outcomes because of larger maternal returns from
marriage following from the aforementioned framework is, therefore, not supported here.
Conditional on being enrolled, attendance across all groups is very high, with a mean of
almost 10months during which they attendmore than one-half the school days. This value
is somewhat higher for children of first wives in a statistically significant fashion, which is
in line with the expectation derived from the framework outlined earlier: first wives attract
a higher share of family income and are, therefore, able to invest more in their children.

The following equation is estimated on the sample of children older than 5 and
younger than 19 who live in polygamous households:

Eih ¼ ψ0 þψ1child of first wifeih þψ2maleih þ ψ3ageih þψ4age squaredih þHhηþ uih:

ð11Þ

The model is estimated for two dependent variables: (1) a binary variable denoting
whether a child is enrolled in school; and (2) effective school attendance measured as
the number of months during the year before the survey in which child i of household h
attended more than one-half of the school days. When the dependent variable is school
enrollment, the model is estimated using a probit model. For school attendance in
months, ordinary least squares (OLS) is applied. Both the probit and OLS specifications
are estimated using standard errors that are robust to heteroskedasticity.32

In Eq. (11), the variable child of first wife is a binary variable to control for whether the
mother of child i is the first wife. Because the sample consists exclusively of children of
polygamous women, a child’s mother is by definition a junior wife if she is not a first wife.

32 The results are robust to estimating a linear probability model for school enrollment being the
dependent variable.
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Individual controls include the age of the child in the fourth round of the survey in years,
age squared, and male, which is binary and takes a value of 1 if the child is a boy, and 0
otherwise.H denotes a vector of household controls including the logarithmic value of the
total value of the household’s assets, the total area of plots in hectares, and the value of
livestock. Furthermore, I control for the average quality of the household’s agricultural
land, the age of the household head, and the total number of school-aged children the
household.33

Results

The marginal effects from estimating Eq. (11) for school enrollment as the
dependent variable are presented in columns 1 and 2 in Table 9. Columns 3
and 4 present the results of the OLS regression for school attendance. The
coefficient on whether the mother is a first wife is not statistically significant in
columns 1 and 2: the rank of the mother does not impact the probability of a child
being enrolled in school. However, the results suggest positive and statistically
significant relationships between being a male child and school enrollment, and
between age and the dependent variable. Specifically, Table 9 indicates that boys
are approximately 14 % more likely to be enrolled in school than girls. The value of
livestock and the average quality of the family’s land appear not to be correlated
with school enrollment but the size of land holdings yields a statistically significant
and positive coefficient.

When school attendance is the dependent variable in columns 3 and 4, the only
statistically significant coefficient is that for whether a child’s mother is a first wife,
suggesting that children of first wives attend school more than children of junior wives.
Unfortunately, the number of observations is very small for this specification, so these
results need to be interpreted with care.

The share of children formally enrolled in school is approximately 30 %, as
shown in Table 8, and therefore very small in the present sample; thus, selection
into school enrollment may be present. I find no evidence, however, that school
enrollment depends on the mother’s rank among wives; see columns 1 and 2 of
Table 9.34

In sum, being the child of a first wife has positive implications and increases
school attendance by almost half a month in comparison with being the child of a
junior wife, but I find no evidence that maternal rank affects the likelihood of being
enrolled in school. These results should not be seen as hard evidence in support of
Proposition 2, however, because of the necessity of using maternal rank as an
indicator of female productivity. As stated in the beginning of this section, the
results with respect to children’s outcomes presented here merely offer support for

33 Birth order, being the sibling of the firstborn or of the first son within the household, and the
number of full siblings at school age instead of the total number of children in the household do
not exhibit a statistically significant impact on children’s educational outcomes. Results including
each of these control variables separately support the main results; these results are not presented
but are available from the author upon request.
34 The results are supported, and I find no evidence for selection into school enrollment in a Heckman
selection model, the results of which are not presented because the model is not well-specified.
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previous findings on the relationship between maternal rank and children’s out-
comes (Gibson and Mace 2007; Mammen 2009; Strauss 1990) and therefore for the
empirical finding serving as the motivation for this piece of research.
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