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Men are more likely than women to be both the perpetrators and victims of violence; men 
typically engage in more risk-taking and self-defeating behavior than women; and despite 
substantial variation within the sexes, men on average are more sexually promiscuous, 
sometimes shying away from long-term committed relationships in favor of casual sexual 
relationships. So what happens when there is an overabundance of men, relative to women, in the 
population? Intuition might suggest that rates of violent crime would skyrocket, marriages would 
destabilize, and many children would be born out of wedlock. Intriguingly, however, the 
opposite has been observed. When the population ratio of men to women increases, homicide 
rates drop, people are more likely to get and stay married, and children are more often born into 
intact homes [1-2]. What explains these patterns?  

Ecological Sex Ratios 

Although ecological sex ratios (SRs) have been investigated extensively in non-human 
species, SRs play a crucial role in humans, as well. Many factors can produce SR imbalances, 
including wars (which kill more men than women), sex-differentiated migration patterns, and 
infanticide practices favoring one sex over the other. SR imbalances also exist among racial and 
ethnic subgroups (e.g., African Americans in the U.S., for whom a relatively large proportion of 
men are currently imprisoned). Some of the SR effects in humans mirror those observed in other 
species. For example, across a range of non-human animal species, male-skewed SRs are 
associated with higher levels of male intrasexual competition, as well as higher levels of mate-
guarding [3]. We review evidence for similar outcomes in humans below. 

Abstract 

The ratio of men to women in a given ecology can have profound influences on a range of 
interpersonal processes, from marriage and divorce rates to risk-taking and violent crime. 
Here, we organize such processes into two categories – intersexual choice and intrasexual 
competition – representing focal effects of imbalanced sex ratios. 
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Some of the most immediate consequences of SRs can be found in the domain of mating. 
Imbalances in the number of reproductively viable males to females (the operational sex ratio) 
fundamentally change mating market dynamics. Members of the overrepresented sex experience 
heightened competition in attracting the attention of potential mates, whereas members of the 
underrepresented sex experience greater flexibility in choosing high quality partners and thus 
greater ability to assert their own romantic partner preferences. Pressures produced by SR skew 
have important implications for interactions between the sexes, as indicated by alterations in 
mating strategies and intersexual choice, and for interactions among members of the same sex, 
mainly in the form of increased intrasexual competition (Figure 1).  

 

Figure 1. Primary Effects of Ecological Sex Ratio Skew on Intersexual Choice and Intrasexual 
Competition: Female-skewed sex ratios are associated with relatively lower population 
rates of committed pair-bonds and energy devoted toward parenting, and higher 
population rates of direct male aggression (e.g., violent crime and homicide). Male-
skewed sex ratios are associated with higher population rates of pair-bonding and energy 
devoted toward parenting, and lower rates of direct male aggression. 

 

Sex Ratios and Intersexual Choice 

What effects do SR imbalances have on people’s mating strategies? When SR skew 
exists, members of the more abundant sex often alter their mating strategies to match the 
preferences of the scarcer sex [4]. For example, when men are abundant, they shift their energy 
away from seeking multiple sexual partners, toward maintaining committed long-term 
relationships and parenting. This likely occurs because the rarity of women decreases the 
frequency of mating opportunities for men, and increases women’s ability to assert preferences 
for monogamous pair-bonding which, on average, are stronger in women than men. Such 
changes amplify the reproductive benefits of partner and paternal investment, relative to those of 
mate quantity [5]. At a population level, this leads to increased marriage rates, members of both 
sexes having fewer sexual partners, marriage at younger ages, lower divorce rates, and fewer 
children born out of wedlock [2]. 
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Conversely, when women are especially abundant, they display greater willingness to 
engage in casual sexual relationships, shifting their behavior toward the mating preferences of 
men, for whom the reproductive benefit of engaging with multiple partners (relative to 
maintaining monogamous pair-bonds) increases [6]. For example, female-skewed SRs are 
associated with decreased marriage rates and paternal investment in offspring, increased rates of 
teen pregnancy, less prioritization of committed relationships, and greater importance placed on 
signs of physical attractiveness such as symmetry in potential partners [2].  

Shifts in mating strategies have been observed under conditions of natural [5] and 
experimentally manipulated [6] sex ratio skew, and are independent of many other ecological 
factors such as life expectancy, infant mortality rate, and wealth [7]. Effects of SR skew may be 
especially pronounced among those with relatively low value as a mate [4]. For instance, men of 
low socioeconomic status (SES) are generally less desirable to potential partners and their 
mating opportunities are likely to be limited. In male-skewed ecologies, therefore, low-SES men 
are particularly inclined to reap the relatively higher benefits of pair-bonding and parental care 
[8].   

Sex Ratios and Intrasexual Competition 

In addition to intersexual choice, SR skew affects the way people regard members of 
their own sex. In particular, members of the more abundant sex display heightened signs of 
intrasexual competition, whereas such competition is relaxed among members of the scarcer sex.  

Increased competition often takes the form of aggression, status striving, and risk-taking. 
For example, men and women faced with heightened competition due to experimentally 
manipulated SR skew behaved more violently toward a same-sex partner [6] and displayed 
higher levels of risky decision-making, operationalized as low levels of choice diversification 
[9]. Evidence for heightened violence at the population level in humans, however, has been 
mixed. Although one analysis suggested that an abundance of men is associated with higher 
prevalence of rape and homicide [10], most of the existing evidence suggests that in male-
skewed ecologies, male-male violence declines [11], as does male mortality from violence and 
risk-taking [1,8]. Thus, while some evidence suggests heightened violence in male-skewed 
ecologies, most evidence suggests reduced rates of violence.  

One explanation may involve the degree of SR skew. Some evidence in non-human 
animals suggests that although male-skewed SRs can increase aggression up to a point, once the 
degree of skew becomes high enough (above 2 males for every female), costs of aggressive 
behavior increase due to the high number of intrasexual rivals [3]. This level of SR skew is 
uncommon in humans, however. Thus, a more plausible explanation may be that experimental 
studies documenting evidence for increased aggression provide only a single behavioral outlet 
(aggression) through which people can compete, and they involve relatively low-cost forms of 
“violence” [6]. Outside the lab, where violence can be very costly, non-aggressive means of 
competition may take precedence. As noted above, for example, one overarching response to 
male-skewed SRs involves men focusing their efforts on parenting and maintenance of long-term 
pair bonds. In so doing, men reduce their need to compete directly over access to new mates 
(although they may still devote significant effort to guarding current mates from rivals).  

Heightened aggression is likely to be observed primarily among men who choose not to 
enter into long-term pair bonds or who fail to succeed in doing so. Thus, in ecologies marked by 
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male-skewed SRs, increased competition and aggression may be observed among unmated men, 
while at the same time overall rates of competition, violence, and risk-taking decline because 
more men enter into stable families. Indeed, responses to SR skew are highly strategic, and 
contingent on individual differences (e.g., one’s romantic relationship status, mate value, and 
age). Men with relatively low mate value (e.g., low SES men) may be especially likely to display 
heightened direct competition and aggression if they are unmated, but also greater devotion to a 
pair-bonded relationship, should they succeed in procuring a mate.  

Conclusion 

Although evolutionary psychology is often viewed as focusing on phenomena assumed to 
be invariant across time, people, and cultures (“psychological universals”), several lines of 
research demonstrate the important role of ecological contingencies [12]. Humans display 
enormous flexibility, calibrating their behavior in a facultative manner to variables in the local 
environment [13]. Ecological SRs reflect a key variable to which men and women adjust their 
mating behavior. Those adjustments are highly strategic and are aimed at enhancing reproductive 
success given features of the mating environment and of the individual person. This last insight 
helps answer our opening question about the consequences of having “too many men”—although 
SR skew might increase competition and violence among some members of the population, 
overall levels of those same behaviors might decline. Identifying individual differences and 
situational factors that moderate SR effects, as well as proximate cognitive mechanisms that 
underlie those effects, provides a fertile ground for future research. Future work would also 
benefit from delineating more clearly the specific social cues and population boundaries that 
people use to assess SRs (Box 1).    
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Box 1. Unanswered Questions about Ecological Sex Ratios 

• What specific cues and population boundaries do people use to assess sex ratios? 
o Do people base their assessments on immediate interaction partners, their 

local communities, or broader social/ecological borders?  
o How should researchers navigate difficulties associated with analysis of 

data aggregated at population levels (e.g., problems can arise when 
inferring individual processes from regionally aggregated data)? [7] 

• What degree of sex ratio skew is required to affect behavioral outcomes? 
o Few systematic analyses of this question exist in humans. Do minor 

imbalances in sex ratios affect behavior, or are larger and more obvious 
imbalances required? 

• When should various types of sex ratios (e.g., adult sex ratio vs. operational sex 
ratio) be distinguished theoretically and empirically? 

o The ecological literature focuses primarily on adult sex ratios, but these 
sometimes include non-reproducing individuals less relevant for mating 
dynamics (e.g., the elderly, sexual minorities). 

• On what key ecological, cultural, and individual difference factors are sex ratio 
effects contingent? 

o Relatively little work has been done to address this question, but 
preliminary evidence supports certain factors (e.g., mate value, social 
status, conflict levels) and not others (e.g., life expectancy, wealth). 

• When do sex ratios have effects beyond those immediately predicated on mating 
dynamics? 

o What other downstream behaviors and cognitions are influenced by sex 
ratio skew? Some evidence suggests, for example, that sex ratios affect 
distal outcomes including investment behavior, consumer spending, career 
choices, and health decisions. 
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