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ABSTRACT: Colombia has been characterized by extreme levels of civil violence throughout
the latter part of the twentieth century, and the burden of excess mortality attributable to this
violence has been borne primarily by young men. Populations with a large violent death burden
are likely to experience consequences in terms of (1) marriage markets, (2) the dynamics of family
formation and dissolution, and (3) patterns of parental investment in offspring. Using data from
national censuses and household surveys, we calculate a measure of the marital sex ratio in order
to explore the impact of differential male mortality on marriage markets in Colombia. Overall,
Colombia is characterized by a female biased sex ratio at all ages. This relative excess of women
is particularly pronounced in certain departments of the Central and Pacific regions which have
been especially affected by civil violence. We suggest that the low sex ratios which characterized
Colombia are partially responsible for the increasingly high frequency of consensual unions and,
potentially, female-biased rural-urban migration.

INTRODUCTION
In a population where marriage is
monogamous - whether due to social proscription or ecological circumstances - the
relative abundances of men and women can
have a strong impact on the dynamics of
marriage and family formation. When one
sex is in short supply in a marriage market,
the other sex is said to be “squeezed.”
Demographic factors that change the relative abundances of the sexes, such as sexspecific differential mortality, changing fertility patterns, differential migration, and
changing growth rates, can have a profound
impact on marriage squeezes. Marriage
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squeezes carry a number of social implications, particularly for the wellbeing of
women and children.
Differential migration is one phenomenon by which marriage market equilibria
may be disturbed. In a number of countries
that are net sources of immigrant labor for
developed countries like the United States,
marriage squeezes can arise in both the
source country and in predominantly ethnic
receiving communities. In the American
labor migration context, this phenomenon
has been demonstrated for both Mexico and
Vietnam (Goodkind, 1997; Parrado, 2004).
In both cases, the donor country experiences
a squeeze on women while the immigrant
community in the receiving country experiences a squeeze on men, as labor migration
to the United States is predominantly male.
Hypergynous marriages – where
women marry older and higher-status
men – are nearly universal in humans
(Dickemann, 1979). Given hypergyny
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and a growing population, later-born
cohorts will be larger and so men of
appropriate marriage age will be in relatively short supply (Caldwell, Reddy, and
Caldwell, 1983). In contrast, in a declining
population, men will be squeezed as there
will be a relative shortage of younger
women as later-born cohorts become progressively smaller. This is precisely the
situation facing contemporary China and
India today, where precipitous declines in
fertility have exacerbated the effects of
culturally-driven parental practices such
as sex-selective abortion, infanticide, and
neglect (Tuljapurkar, Li, and Feldman,
1995). This has produced what amounts
to a looming demographic crisis, with
adult sex ratios in excess of 1.1 in parts of
China and projected to get worse (Tuljapurkar, Li, and Feldman, 1995).
Sex-specific mortality can also have a
profound impact on marriage markets. In
medieval and early modern Europe, there
was a relative lack of women presumably
because of a high maternal mortality rate,
but also because of the burden of labor on
women in peasant agrarian economies
(Klasen, 1998). There is some suggestion
that this result may be more general. That
is, wherever women’s agricultural labor
burden is high and the returns to labor are
relatively modest, women may experience
higher mortality and marriage squeezes
may ensue. Excess male mortality is more
likely to result from war and sectarian
violence, which is typically concentrated
in younger, lower-status men. However,
Plumper and Neumayer (2006) suggest
that the total mortality impact of conflict
on sex-specific mortality may, in fact,
place a larger burden on women.
When women are numerically dominant, women’s power in intra-household
bargaining and decisions over parental
investment are likely to be compromised
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(Guttentag and Secord, 1983). Marriage is
an economic partnership for the production of children which is maintained by
cultural rules and frequently contractual
obligations. When there is a relative
excess of women, men are not required
to enter into a marriage contract in order
to have children. Men who father children in consensual unions typically have
no legal responsibilities for the mothers
or children (Goldman, 1981). In societies
where monogamy is socially proscribed,
men can nonetheless have children with
multiple partners through informal consensual unions, potentially placing both
the women and their children at heightened risk for poverty and its attendant
negative consequences (Greene and Rao,
1995).
Cready and colleagues (1997) suggest
that the serious marriage squeeze on
African American women puts them at
heightened risk of contracting sexually
transmitted diseases. African American
women are 7–41 times more likely to be
infected with a bacterial STD than white
women (Centers for Disease Control and
Prevention, 2001). While sexual history
surveys indicate that African American
women have no more sex partners than
white women, they are more than twice as
likely as white women to be in a concurrent partnership (Adimora et al., 2002).
Concurrent partnerships are known to be
a substantial risk factor for contracting
STDs (Morris and Kretzschmar, 1995;
1997). One factor thought to contribute to
this phenomenon is African American
women’s lack of bargaining power in
negotiating faithful relationships or condom use in an extremely short marriage
market. This is consistent with the theory
of dyadic power relations as a function of
sex ratio given by Guttentag and Secord
(1983).
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The relationship between the marriage
market and violent crime is one of many
associations between marital opportunities for women and societal variables
including divorce rates, illegitimacy, and
domestic violence, each of which can
be related to varying levels of paternal
investment in marriage and children
(Avakame, 1999; Barber, 2003; Guttentag
and Secord, 1983). Trent and South (1989)
observe that divorce rates are higher in
low-sex-ratio societies, which can be
interpreted as reduced parental investment in children.
Evidence suggests a direct relationship
between violent crime and divorce rates in
developed countries (Neapolitan, 1997).
For example Barber (2003) investigated
the extent to which favorable marriage
markets for women are inversely related to
historical rates of violent crime in England
and Wales, Scotland, and the United
States. He found evidence that temporal
changes in crime are inversely related to
the strength of the marriage market from
women’s perspective. Since the course of
the relationship was instantaneous, he concludes that the results are consistent with a
mating competition hypothesis rather than
a developmental hypothesis via reduced
parental investment.
We predict that the Colombian marriage
market will be characterized by a marriage
squeeze on women. The ongoing conflict
in Colombia has exacted a heavy toll in
human life. In keeping with expectations
about the distribution of mortality due to
warfare, we expect this burden to be felt
differentially by men. A potentially competing force for generating a marriage
squeeze is differential migration by sex.
Labor migration in Latin America shows
a distinctly gendered pattern (Massey,
Fischer, and Capoferro, 2006; Curran et al.,
2006). Rural-urban labor migration is
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typically female-biased, as Latin American
cities promise jobs in the service sector to
young women (Alberts, 1977; Elizaga,
1966; Martínez Gómez, 2001). However,
there is an open question with regard to
the direction of causality. On the one
hand, female-biased migration could create
a marriage squeeze on women in destination locations. On the other hand, marriage
squeezes in source locations could contribute to the propensity for young women to
emigrate. If sex-biased migration is the primary driver for local sex-ratio imbalances
and marriage squeezes, then a clear prediction is that marriage squeezes should be
absent in rural areas, which are typically
sources for women’s labor migration.
THE CONTEXT OF VIOLENCE
IN COLOMBIA
Colombia has been characterized as
one of the most violent countries in the
world, and two specific periods of armed
violence are often distinguished. The first,
known as La Violencia (1948–1958), was
essentially a civilian confrontation between
supporters of the country’s two primary
political parties. Sánchez and colleagues
(Sánchez, Solimano, and Formisano 2002)
report that homicide rates in 1946 ranged
from as low as 4 per 100,000 inhabitants
along the Caribbean Coast to a high of
50 per 100,000 along the border with Venezuela. During La Violencia, in contrast, the
national homicide rate quadrupled to 40 per
100,000 by 1952, and as many as 180,000
persons lost their lives (United Nations
Development Program 2003). Homicides
reached a record level of 50 per 100,000 by
the end of La Violencia in 1958 before
declining steadily to approximately 20 per
100,000 by the end of the 1960s. (Sánchez,
Solimano, and Formisano, 2002).
In the late 1950s and early 1960s,
small armed rural movements linked with
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the defense of land rights began evolving
into offensive guerrilla movements,
although violence remained localized and
of low intensity. By the 1980s, however,
these strengthened guerrilla groups, the
expansion of criminal activity associated
with the cocaine trade, and the emergence
of illegal paramilitary groups spurred a
second cycle of intense homicidal violence in Colombia. The homicide rate
climbed steadily to its highest level of 81
per 100,000 in 1992 (Sánchez, Solimano,
and Formisano 2002). Negotiation and
demobilization efforts throughout the
1990’s bore little fruit while massacres
and forced migration by armed groups
became increasingly common. This more
recent period of violence has claimed the
lives of almost half a million civilians and
combatants in Colombia – over 17,000
per year since 1979. Over three-quarters
of these homicides occurred among
men, with over one-third of these deaths
concentrated among men aged 20 to 29
(Aguirre et al., 2006).
MARRIAGE IN COLOMBIA
Like other countries in Latin America,
Colombia is characterized by a relatively
high prevalence of marriage. Two key
features of the Colombian nuptiality regime
must be noted however. First, unions in
Colombia dissolve with relatively high
frequency. Goldman (1981) estimates that
over one-quarter of first marriages in
Colombia dissolve within twenty years,
and dissolution is especially likely
among women who marry at young ages
and who reside in urban areas. Second,
Colombia has an increasingly high prevalence of consensual unions, climbing
from 14% of women ages 20–29 in 1973
to 34% in 1993 (Fussell and Palloni,
2004). Fussell and Palloni (2004)
describe three Latin American marriage
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regimes: (1) a high-prevalence regime of
the richer southern countries, (2) a middleprevalence regime of the Andean countries,
and (3) a low-prevalence regime throughout Central America and the Caribbean. Of
the Andean countries, Colombia’s frequency of consensual unions has increased
most dramatically over the last three
decades (Fussell and Palloni, 2004)
Consensual unions may be one strategy
for dealing with marriage squeezes, particularly when men are in short supply.
Greene and Rao (1995) have argued that
the large number of consensual unions in
Brazil is a response to a shortage of men
among poor communities, particularly in
rural areas where men have migrated in
search of work. This is similar to the situation with African American women in
the United States (Cready, Fossett, and
Kiecolt, 1997), where a substantial fraction of young African American men are
missing from excess mortality and high
rates of incarceration (Western and Pettit,
2000). Consensual unions in Colombia
are especially common among women in
rural areas, women with little education,
and women who have borne children
prior to marriage. We therefore consider
consensual unions as well as legal marriage
in our analysis of marriage patterns since
it is precisely such poor, rural women that
we expect to bear the greatest burden
(demographic and otherwise) of violence
in Colombia.
METHODS
DATA SOURCES
Age and sex-specific population data
are tabulated by department from censuses carried out by the Departamento
Administrativo Nacional de Estadística
(DANE) in 1973, 1985, 1993, and 2005,
as well as intercensal estimates by the
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same organization. Age- and sex-specific
data on nuptiality and marital status are
taken from the same censuses. We augment
these census data with information taken
from the Colombian Demographic and
Health surveys.
We calculate sex ratios of marriage
age adults based on the departmental census counts and marriage tabulations from
1973, 1985, 1993, and 2005. Typically,
marriage squeeze calculations are derived
from data on first marriages. However,
the information on marriage available
from the Colombian census is simply current status data. Given the fluidity of
households in Colombia, we will instead
focus on the total number of marriages to
adults 15–50 years of age. Marriage data
are largely unavailable in the National
Censuses for the relatively sparsely populated departments of Guianía, Guaviare,
Vaupés, Vichada, and Amazonas. In
excess of 90% of the responses to the
marital status question are marked as
missing in these departments. As a result,
we will omit them from most analyses.
MEASURING MARRIAGE SQUEEZE
One measure of the marriage squeeze
is the adult sex ratio. However, this calculation, while informative, is less than
completely satisfying since it does not
incorporate information on age-specific
marriage rates. Tuljapurkar and colleagues (1995) present a marital-age sex
ratio calculation:

P ( m ) Fx ( m )
∑
x x
Rf =
,
∑ x Px( f ) Fx( f )
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expected marriages to women as both the
numerator and denominator represent the
expected number of men and women
respectively taken over the distribution of
marriages.
Jiang et al. (2005) note that R f has a
major weakness as an index. Specifically,
while it accounts for expected marriage
counts by age, it fails to account for differential age-specific sex ratios. They suggest an altered index:

R′ f =

∑ x Px(m) SRx Fx(m) ,
∑ x Px( f ) Fx( f )

(2)

where SRx is the sex ratio (number of
males/number of females) at age x.
The sex ratio calculations of Tuljapurkar,
Li and Feldman and Jiang, Li and Feldman
both require a density measure of marriages by age. Current status data are regularly used to estimate marriage densities,
as in the singluate mean age of marriage
calculation (Hajnal, 1953). We estimate
the marriage density by age by cumulating the total marriages between ages 15
and 50 for both men and women and normalizing by the total number of marriages
in the age range. This measure appears to
give a satisfactory estimate of the marriage density as the results are qualitatively very similar to a Coale-McNeil
model nuptiality schedule (Coale and
McNeil, 1972).
SINGULATE MEAN AGE OF MARRIAGE

(1)

where Px (i ) is the population size of the ith
sex age x. and Fx (i ) is the frequency of
first marriages in sex i at age x. R f is the
ratio of expected marriages of men to

We have calculated marital sex ratios
without regard to systematic differences
in age of entry into marriage or the duration of potential availability in the marriage market. However, hypergyny is a
nearly universal feature of human marriage systems. As such, it is important to
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measure what age differences, if any,
exist in men’s and women’s entry into
marriage. Such differences can have a
particularly large impact on the marriage
market when the rate of increase of the
population is changing, since this change
will translate into systematic differences
in the size of birth cohorts. We use current status data from the various censuses
to calculate the singulate mean age of
marriage (SMAM) for men and women
(Hajnal, 1953).
RESULTS
Chronic violence has led to a tremendous burden of excess male mortality.
Figure 1 plots the natural logarithm of
male and female central death rates ( n M x)
against age for two years, 1985 and 2002.
The plot reveals an exaggerated accident
hump that spans prime adult male ages,
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approximately 20–40. Figure 2 plots the
ratio of male to female n M x and shows
that the relative risk of male death peaks
in the 20–24 year-old age class for both
years. In 1985, when mortality rates were
higher overall, the peak excess risk for
men was 3.52. While overall mortality
rates were lower in 2002, the male excess
risk increased to a peak of 5.76 in 20–24
year-olds. This increase in the relative
risk of mortality for men is partly explicable by a larger decrease in female mortality rates, particularly in the ages 20–40
and partly explicable by a substantial
increase in men’s mortality in age 15–19.
By 2002, violence in Colombia had
abated somewhat from its maximum in
the early nineties, but it was still worse
than it was in 1985.
We summarize the marital sex ratio
calculations using maps. Figure 3a–d.
present the marital sex ratios for 1973,

FIG. 1.—Natural Logarithms of male and female central mortality rates in 1985 and 2002.
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FIG. 2.—Ratio of male-to-female mortality in 1985 and 2002. The ratio of male-to-female mortality
increased in 2002 despite the fact that mortality overall decreased.

1985, 1993, and 2005. There is clearly a
gradient in which very low marital sex
ratios run through the Andean center of
the country down to the Pacific coast.
Strongly male-biased marital sex ratios
are observed in both the Atlantic and
Amazonian lowland regions for which
sufficient data exist.
The great majority of departments in
all census years show values of R f ′ <1, indicating a general squeeze on women. A
ratio of R f ′ <1 indicates that there is a relative shortage of men and this finding is
consistent with the aggregate national mortality statistics, showing strongly elevated
mortality of men during prime adult years.
The minimum value was R f ′ = 0.62 for
Chocó in 1973. It is worth noting here
that Chocó is essentially a rural department, containing no major cities to draw
female labor migrants. This is a truly
stunning number as it means that for

every 100 men entering marriage in
Chocó in 1973, there would have been
160 women.
The two most likely explanations for
the generally low marital sex ratios are
sex-specific differential mortality or sexspecific differential migration. Both
migration and mortality rates vary by
department and this variation allows us to
test the effects of migration and mortality
on the martial sex ratio across departments. Using sex-specific migration data
tabulated by Gómez (2001), we tested the
hypothesis that departmental sex ratios
are driven by either differential migration
or mortality by regressing the observed
martial sex ratio in 1993 against the ratio
of male-to-female migration rates from
1989–1993 and an index of mortality,
either male or female life expectancy or
their difference (they are strongly correlated r = 0.92, CI = (0.82, 0.96), t = 11.3,
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(a)

(b)

(c)

(d)
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FIG. 3.—Map of the marital sex ratio, R f ′ , by department from the (a) 1973, (b) 1985, (c) 1993, and
(d) 2005 national census. White departments indicate missing values.

df = 25, p < 0.0001)). The mortality index
was highly predictive of the marital sex
ratio (all of them give qualitatively identical results) but the sex-specific migration
ratio is not significant. Table 1 summarizes this regression. These results strongly
suggest that it is excess male mortality

that is primarily driving the observed low
martial sex ratios.
The mean difference in SMAM
between men and women across departments was 4.5 years in 1973 and 1985,
3.4 years in 1993, and 3.3 years in 2005.
SMAM varies by department. Figure 4
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TABLE 1
RESULTS OF THE REGRESSIONS OF DEPARTMENTAL
MARITAL SEX RATIO ON MALE LIFE EXPECTANCY
AT BIRTH AND THE SEX-SPECIFIC MIGRATION RATIO
VARIABLE

(Intercept)
Male e0
migration
sex ratio

ESTIMATE

−0.161
0.015
6.257E-05

STD.
ERROR

P-VALUE

T VALUE

0.484 −0.333
0.005 2.975
0.002 0.030

0.742
0.007
0.977

Adjusted R2 = 0.2807, F = 6.072, df, = (2,24) p < 0.01.

plots male SMAM as a function of female
SMAM for the four census years. Ordinary
least-squares regression of male onto
female SMAM shows that female SMAM
is highly predictive of male SMAM in
three out of the four censuses, with 1985
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being the unusual year. Table 2 presents
the results of the regressions.
The implications of these age differences
are two-fold. On the one hand, later ages of
marriage for men means that the greater
competing forces of mortality acting on
them reduce the size of marrigable cohorts to
a greater extent. On the other hand, because
the rate of increase in Colombia is declining,
this effect will be somewhat mitigated.
DISCUSSION
Based on our examination of patterns
of adult mortality in Colombia, we predicted
that marital-age sex ratios in Colombia
would be strongly female-biased as many
eligible men have left the at-risk population

FIG. 4.— Relationship between mean age of marriage of men and women (both measured by the singulate
mean age of marriage) across departments for 1973, 1985, (top panels) and 1993, 2005 (bottom panels).
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TABLE 2
RESULTS OF REGRESSIONS OF MALE SMAM
ON FEMALE SMAM
YEAR

INTERCEPT

SLOPE

OVERALL
MODEL P

R2

1973
1985
1993
2005

12.31***
18.92***
11.19***
7.2***

0.62***
0.28°
0.64***
0.83***

< 0.001
0.055
< 0.001
< 0.001

0.396
0.135
0.523
0.761

***p<0.001, ° 0.1 > p > 0.05.

for marriage because of premature death.
Presumably, the driving force behind
this excess male mortality is violence.1
Consistent with our expectations, most
departments in Colombia show strongly
female-biased marital sex ratios using data
from the last four national censuses. Sex
ratios are particularly low in the Andean and
Pacific coastal departments, where violence
secondary to the illicit drug trade is particularly severe. Multiple regression of marital
sex ratio on an index of mortality and the
sex-ratio of departmental out-migration
indicates that mortality, but not the sex-ratio
of migration is predictive of marital sex
ratio, suggesting that differential mortality
is likely to be the primary driver for the
marriage squeeze on women.
The extent of sex ratio imbalances
begs the question of how women adapt
to such a marriage market. Fields (1979)
suggested that women are more responsive
than are men to economic opportunities
associated with migration for sociological
reasons. That is, the economic opportunity
associated with migration to which women
respond is mediated by some sociological
variable. We hypothesize that sex-ratio
imbalances may be such a mediating sociological variable in Colombia. Poor rural
women with poor family-formation prospects move to the cities to work in the
service sector as domestics and in low-skill
labor sectors such as the cut-flower industry.
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The sex ratios throughout the Andean
region and the Pacific-coast departments
are remarkably low, and have remained
so for over 30 years. However, there is a
suggestion that the marriage squeeze has
abated somewhat from the 1993 to the
2005 census. The values of R f ′ aggregated
across departments for the four censuses
were 0.79, 0.85, 0.89, and 0.94.2 This last
value from 2005, while nearing unity,
nonetheless hides a great deal of spatial
heterogeneity as indicated by figure 3d.
There are still departments with highly
uneven sex ratios.
We expect sex ratios to have large
impacts on society. One area of particular
interest is the impact of sex ratios on
women’s wellbeing and empowerment. In
general, we expect highly unbalanced
marital sex ratios to be bad for women’s
wellbeing. In particular, we hypothesize
two general patterns for women’s wellbeing that arise from unbalanced marriage
markets. When women are squeezed, as is
the case in Colombia, women’s bargaining power within households is likely to
be compromised, and male partners are
more likely to have extra-partnership sexual relations. This was the expectation of
Greene and Rao (1995) in Brazil which was
largely borne out by their data. When men
are squeezed, as is the case in contemporary
China and India, we predict that violence
against women will be more common and
will typically be perpetrated by men outside
of the woman’s home, by poor, disenfranchised men. The scarcity of women of marriageable age results in increased mating
competition and male-male aggression, evidenced by higher levels of violence and
crime. Hudson and den Boer (2004) argue
that such men, traditionally referred to as
“bare branches” in Chinese culture, represent a substantial threat to both domestic
and international security.
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Clearly, the consequences of low sex
ratios are more relevant for Colombia.
South and Messner (1987) find that women’s
property crimes are higher in low-sex-ratio
societies, a phenomenon that they interpret as the result of diminished economic
investment from men. The issue of men’s
economic investment in women and their
children is of central importance in thinking about the societal implications of
highly unbalanced sex ratios. Greene
and Rao (1995) note four likely responses
to low sex ratios: (1) women may marry
younger men, (2) more women may remain
unmarried, (3) men may marry multiple
women, and (4) men may maintain multiple informal relationships. Informal
marriage is a response that deserves
further investigation in the Colombian
case. Colombia is characterized by very
high frequencies of consensual union at
most adult ages. Informal marriage has
repeatedly been found to be associated
with reductions in women’s bargaining
power and economic status (Castro
Martin, 2002; Glaser, 1999; Greene and
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Rao, 1995; Grossbard-Schnechtman
1982). Understanding the inter-related
processes of sex-specific excess mortality, marriage squeezes, and the dynamics of informal marriage is a research
priority for the social demography of
Colombia.
Fortunately, violence in Colombia has
abated somewhat since its peak in the
1990s and cities such as Bogotá, Cali, and
Medellín have made dramatic progress in
reducing violent crime in recent years
(Aguirre et al., 2006). Nonetheless, the
social consequences of past violence and
continuing violence in rural areas will
continue to pose challenges for Colombian development and the wellbeing of
Colombia’s people.
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NOTES
1. In a forthcoming paper, we measure the
impact of gun-related violence on male and female
mortality.

2. The 2005 census allowed us to calculate values
of R f ′ for the low population density Amazonian
departments, which all have values of R f ′ greater than
unity. Excluding these from the mean calculation,
the aggregated value of R f ′ in 2005 is still 0.92.
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