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1. Introduction 
In this chapter, I synthesize what we know about the behavioral ecology of parental care in 

humans, what is yet to be understood, and what advancements are needed to get us 
there. I take a broad comparative perspective, situating humans among other taxa and 

emphasizing patterns of socioecological variation within in our species. From this 

perspective, parental care in humans can be characterized as both remarkable in its reach 
and as highly plastic, with the form and extent of care varying widely across contexts and 

between individuals. At one extreme, many of us will live only a fraction of our life outside 

the sphere of parental influence. At the other, neglect, abandonment and even filicide are 
not uncommon (Box 1). Humans are also distinguished, although not unique, in the extent 

to which childrearing involves alloparental care, a topic discussed in the following chapter 

(Chapter 12 Kramer). The challenge for behavioral ecologists is to make sense of parental 
care strategies as a product of natural selection. In addressing this challenge, studies of 

parental care can be categorized into three main research foci.  

 
First, parental care is studied in terms of life history trade-offs (Stearns, 1992; Chapter 2 

Gurven). Under the rubric of life history theory, ‘parental investment’ can be defined as any 

parental allocation of resources to the benefit of offspring at a cost to that parent’s ability 
to invest in other components of fitness (Clutton Brock, 1991; Trivers, 1972). The term 

‘parental care’ is often used interchangeably with parental investment, but technically has 
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a broader definition encompassing any parental trait that enhances the fitness of offspring, 

and is likely to have originated and/or to be maintained for that function, without 
necessarily being costly to the parent (Clutton Brock, 1991; Royle, Smiseth, & Kölliker, 

2012). Following pioneering research into the evolution of avian clutch size (Lack, 1947), 

some of the earliest studies in human behavioral ecology considered whether variation in 
fertility schedules could be understood in light of a life history trade-off between fertility and 

parental investment per offspring, with mixed success (Blurton Jones, 1986; Lawson & 

Borgerhoff Mulder, 2016). Another major life history trade-off occurs between investment 
in mating and parenting (Magrath & Komdeur, 2003; Stiver & Alonzo, 2009). This trade-off 

has most often been considered in terms of male strategies (e.g. Gettler, McDade, Feranil, 

& Kuzawa, 2011), but is also relevant to females when parenting is combined with the 
demands of retaining an existing mate or attracting a new partner (e.g. Lawson & Mace, 

2009: p.181). 

 
Second, parental care is studied as a conflict trait, with conflicts stemming from the cost of 

care and relatedness asymmetries among family members (Parker, Royle, Hartley 2002; 

Figure 1). Natural selection acts on fitness returns across all, rather than individual, 
offspring, leading to both sibling conflict and parent-offspring conflict over the allocation of 

parental care (Trivers, 1974; Figure 2). Sibling conflict in turn leads to the evolution of 

sibling rivalry, which may be expressed as aggressive behavior, including siblicide (Mock & 
Parker, 1997). Likewise, parent-offspring conflict leads to the evolution of offspring 

strategies to maximize investment, such as begging behavior, and parental 

counterstrategies to limit over investment in individual offspring (Godfray, 1995). 
Furthermore, sexual conflict between mothers and fathers will occur when investment from 

one sex enables the other to reduce investment, freeing resources for allocation into other 

components of fitness (Borgerhoff Mulder & Rauch, 2009; Houston, Székely & McNamara, 
2005). Conflicts over parental care are escalated when paternity is uncertain, lowering 

incentives for fathers to invest in putative offspring, reducing perceived relatedness 

between siblings, and leading to female and offspring strategies to deceive males over true 
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paternity and male counterstrategies to ensure paternity (Smuts 1992; Borgerhoff Mulder & 

Rauch 2009). 
 

In the next two sections, I first contrast human parental care to neighboring species and 

consider the alternative forms that parental care can take. From this base, I then overview 
broad patterns of socioecological variation among humans. These two sections collectively 

review parental care as a life history trait and a conflict trait. I then turn to the third and final 

research foci: the application of ‘parental investment theory’ to variation in care by parental 
and offspring characteristics. Rather than offer an exhaustive review, this section is 

grouped around three offspring characteristics which have received particular attention in 

the literature: birth order, sex and (putative) relatedness between parent and child. I then 
conclude with a brief appraisal.  

 

This chapter adopts the phenotypic and behavioral gambit approach characteristic of 
human behavioral ecology (Nettle, Gibson, Lawson, & Sear, 2013). I focus on evaluating 

the adaptive function of parental care, spilling relatively little ink on the underlying adaptive 

mechanisms that regulate behavior. The genetics and hormonal mediation of parental care 
are active areas of enquiry in human and animal studies, but will not be covered here (see 

Royle & Moore 2019). I also provide only very limited coverage of several related topics 

addressed elsewhere in this book, including alloparental care (Chapter 12; Kramer), the 
coevolution of parental care and fertility rates (Chapter 13, Sear), or the impact of sex 

differences in parental investment on human sex roles (Chapter 9, Scelza). Throughout, I 

integrate citations to classic and recent behavioral ecology literature with research in 
neighboring fields such as economics, demography and sociology that, while typically 

lacking an explicit evolutionary framing, nevertheless test overlapping predictions and 

provide relevant empirical data.  
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2. Human Parental Care in Comparative Context  
2.1 How do humans compare to other taxa? 

In approaching human parental care in comparative context, it is instructive to consider not 

only our closest relatives i.e. the great apes, but also more distant taxonomic groupings 
that share commonalities with human parenting. As mammals, humans inherit a number of 

important characteristics including internal gestation and lactation which together establish 

a substantially higher minimum parental contribution from females relative to males. Like 
most mammals, we are also iteroparous, meaning we have the capacity for multiple 

reproductive bouts across the lifetime, introducing life history trade-offs between current 

and future reproduction (Williams, 1966) and opening up the possibility of sibling 
competition for parental care between offspring of different ages. Humans also exaggerate 

general trends observed among primates as a class of mammal. We have highly altricial 

(i.e. helpless) young and parental care is remarkably extended so that offspring are rarely 
independent until well into the second if not third decade (Kaplan, Hill, Lancaster, & 

Hurtado, 2000). Like other apes, human clutch size is also generally one (i.e. most births 

are singletons), with multiple births very rare and associated with elevated maternal and 
child mortality. Accordingly, twinning is most common among women of relatively high 

phenotypic quality, suggesting that only these mothers are able to afford the physiological 

costs of multiple births (Robson & Smith, 2011; Sear, Shanley, McGregor, & Mace, 2001; 

but see Rickard, Courtiol, & Lummaa, 2012).  
 

Unlike most mammals, including non-human primates, paternal care is relatively high in 

humans, although decidedly variable across and within cultures (Bribiescas, Ellison, & 
Gray, 2012; Gray, & Anderson, 2010; Mattison, Scelza, & Blumenfield, 2014; Sear & 

Mace, 2008) (Box 2). This combination of exceptionally altricial young and biparental care 

means that in some respects humans are more like monogamous songbirds than other 
primates (Black, 1996). Parallels can also be drawn with more distantly related mammal 

species that tend towards monogamy and biparental care, such as canids and some 

rodents (Lukas & Clutton Brock, 2013). Whenever biparental care is observed, male care 
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tends to be less extensive and effective than female care, including in humans (Royle, 

Alonzo & Moore 2016; Sear & Mace 2008). Comparative analyses across taxa have 
concluded selection drives males to join females in caring for young in response to a 

variety of socioecological factors that constrain the availability of further mating 

opportunities and the ability of males to secure them (Gilbert & Manica, 2015; Remes et 
al., 2015; Lukas and Clutton Brock 2013). Ensuring paternity and protecting young from 

infanticidal males can also provide important incentives for males to care for young 

(Kvarnemo 2005; Hopwood, Moore, Tregenza, & Royle, 2015), with some phylogenetic 
analyses suggesting that infanticide protection in particular was an important selective 

force driving the evolution of biparental care among primates (Opie, Atkinson, Dunbar, 

Shultz, & Lovejoy, 2013).  
 

Paternal care can be categorized into direct or indirect forms (Kleiman & Malcolm, 1981). 

Direct care includes behaviors such as carrying, feeding and maintaining proximity to 
offspring, whereas indirect care encompasses more distal behaviors such as protection, 

including from infanticide, and the acquisition and defense of resources (e.g. food stores). 

Such distinctions can of course equally be applied to maternal care, but the distinction has 
been particularly useful in studies of paternal behavior because direct paternal care is often 

absent and indirect forms can be less obvious and more difficult to quantify. Direct 

paternal care is likely traded-off with mating effort (resources devoted to obtaining and 
retaining mates) in many contexts. Hormonal mediation of this trade-off is apparent. 

Across a range of taxa, males have relatively high testosterone when engaging in mating 

effort, and relatively low testosterone when cooperating with a female to raise young 
(Gettler et al., 2011; Lawson, Nuñez-de la Mora, et al., 2017; Magrath & Komdeur, 2003; 

Figure 3). Complicating matters both direct and indirect paternal care have been 

alternatively modelled as either parenting or mating effort, since females will be attracted to 
good fathers (Bribiescas et al., 2012; Hawkes, 1991; Wood & Marlowe, 2014). This makes 

it difficult to quantify trade-offs between mating and parenting effort.  
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One area where humans are distinct from the majority of both mammals and birds is that 

we ‘stack’ offspring (Wells, 2012). Other primates raise offspring to nutritional 
independence before beginning a new pregnancy, while in humans weaned children 

remain highly dependent on parental provisioning setting up novel dynamics whereby 

different forms of care must be supplied to offspring at distinct life stages. Stacking 
offspring extends the scope for birth order to influence the allocation of parental care and 

patterns of sibling competition. Human families are also unusual, at least among primates, 

in the extent to which offspring are recruited into productive roles that subsidize the costs 
of their own care, taking on a variety of subsistence tasks from young ages (Kramer, 2011) 

and providing alloparental care to their younger siblings (Chapter 12 Kramer). In contrast, 

juvenile chimpanzees are nutritionally independent and do not typically provision their 
younger siblings, although mothers may benefit from maintaining social ties with juvenile 

offspring (Stanton, Lonsdorf, Pusey, & Murray, 2017). 

 
2.2 What do humans invest in offspring? 

Parental care in humans takes qualitatively distinct forms from infancy to adulthood (Table 

1). Considering this multidimensionality is important not least because alternative forms of 

care inevitably correspond more or less well to the more narrow definition of parental 

investment i.e. they are both beneficial to offspring and costly to parental fitness 
(Fromhage, 2017; Royle et al., 2012). Likewise, alternative forms of care may be more or 

less subject to dilution between siblings, and so differ in the extent to which they 

encourage sibling and parent-offspring conflict. Some forms of care can also only be 
carried out by parents, while others can be done by alloparents. It is useful to consider 

parental care as constructed of energetic, interpersonal and material dimensions.  

 
Energetic investment is common to any parental activity requiring caloric expenditure but is 

in its purest form in the context of maternal investments in gestation and lactation. The 

duration of breastfeeding is relatively short in humans compared to other primates of a 
similar body size, but is critical in both the transmission of immunity and transfers of 
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maternal body fat and other stored nutrients (Sellen, 2007). Pregnancy and lactation also 

entail substantial energetic costs to mothers (Butte & King, 2005). Despite these costs, 
evidence of maternal depletion (i.e. reduced health with additional pregnancies) is 

surprisingly mixed, perhaps reflecting methodological difficulties in accounting for 

phenotypic differences between high and low fertility mothers (Gurven et al., 2016; 
Hruschka & Hagaman, 2015). Sibling competition over early energetic investments is more 

evident; both breastfeeding duration and interbirth intervals are positively associated with 

survival and nutritional outcomes for young children (Lawson, Alvergne, & Gibson, 2012; 
Sellen, 2007). With the rare exception of surrogacy, gestation must be done by mothers, 

but allomaternal nursing has been documented in many cultural settings to varying 

degrees, often by grandmothers (Hewlett & Winn, 2014). ‘Wet-nursing’ frees mothers to 
invest in the next pregnancy and is particularly important where mothers are not able to 

breastfeed, due to absence or death, but also entails costs to infants, including pathogen 

transmission risk (Hewlett & Winn, 2014).  
 

Interpersonal investments are time-intensive and usually require parent-offspring 

interaction. Included here are parental behaviors associated with attention, affection and 
encouragement, the embodiment of skills and knowledge via teaching and socialization 

(Kline, 2015; Lancy, 2014; Lancy, 2016). Interpersonal investments are also critical in 

monitoring and attending to children’s health (Uggla & Mace, 2016). Interpersonal 
investments have the clear potential to be costly to be parents, both in terms of limited 

time and energy allocation, but also in terms of draining parental emotional capital. There is 

evidence that, even when adjusting for potential socioeconomic confounds, children in 
larger families spend less time with both parents in direct care activities (Lawson & Mace, 

2009), suggesting that at least some interpersonal investments are subject to sibling 

competition. Mehr and Krasnow (2017) argue that infant-directed song evolved to signal 
parental attention to infants, accounting for both the cross-cultural ubiquity of lullabies and 

their soothing impact on children (see also Fancourt & Perkins, 2018). By extension, infant-

direct song may be subject to parent-offspring conflict. Parents may attempt to deceive 
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offspring, falsely implying attention via song while engaging in other tasks, while infants 

respond best to lullabies containing song patterns that honestly signal attention i.e. are 
hard to combine with activities which divert parental attention (e.g. physical exertion, care 

for another child). 

 
Third, material resources (accumulated via parental time and energy) are invested in 

offspring throughout life. In early life, provisioning offspring with food and shelter is 

universally critical. Parental resources are also important in accessing health care and 
formal schooling across childhood and into early adulthood, depending on the extent to 

which such services are available. As young adults, resource transfers are also frequently 

critical in obtaining marriage partners via payments of bridewealth and dowry, with 
payments often coming at substantial economic cost to parents and the wider family 

(Anderson, 2007). Parental bequests are furthermore pivotal in establishing independence 

as offspring disperse and start their own families (e.g. in setting up or buying a first home), 
and at inheritance in later life following parental death (Hrdy & Judge, 1993). The transfer of 

wealth via these channels leads to heritable wealth inequalities across generations 

(Borgerhoff Mulder et al., 2009), and makes the division of parental wealth a key site of 
sibling competition (Gibson & Gurmu, 2011; Goodman, Koupil, & Lawson, 2012; Keister, 

2003).  

 

3. Socioecological Variation 
A fundamental tenet of the behavioral ecological approach is that behavioral variation 

springs from socioecological diversity in the costs and benefits of action (Nettle et al. 

2014). As such, parental care, like all other behaviors, can only be understood by rooting 
our understanding in local context. Here, I identify four key areas where this appreciation of 

context is critical to parental care, paying specific attention to the downstream 

consequences of subsistence.  
 
3.1 Labor contributions 
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Subsistence mode is closely linked to the labor inputs of men, women and children. 

Foragers are characterized by a sexual division in labor; hunting is mostly incompatible 
with intensive mothering, infant carrying and lactation-on-demand, so males typically 

source game while females take on the bulk of direct care duties (Kaplan, Hooper, & 

Gurven, 2009). While women do make substantial economic contributions among foragers 
via gathering and fishing activities, which can be done while caring for children, shifts to 

settlement and farming are accompanied by increasing compatibility of productive work 

and childcare for both sexes. Nevertheless, available data suggest that direct care by 
fathers is minimal among farmers compared to foragers, (Marlowe, 2000). This may reflect 

higher levels of polygyny associated with shifts away from foraging, with some men’s time 

now split between wives and their children, along with escalating male time commitments 
to resource defense and mate-guarding (Marlowe, 2000). Comparative data on childcare 

activities across small-scale societies however is very patchy, and our understanding of 

variable work vs. childcare trade-offs remains limited.  
 

Wage-labor economies vary widely in how much women’s work and childcare are 

compatible and in the extent of father involvement, but women remain the primary 
caregivers everywhere. In the United States, for example, from the 1960s to today, 

women’s participation in the labor force increased dramatically and has been met with an 

increase in father’s involvement in both childcare and household work (Bianchi, 2011). Yet, 
across the same time period, women have also increased time allocation to childcare, and 

still allocate substantially more time to care activities than fathers (Bianchi, 2011; Negraia, 

Augustine, & Prickett, 2018), 
 

Opportunities for children’s work also influences parental care. Hunting takes a long-time 

to become proficient and so children can do little to offset their costs to parents among 
foragers, making them costy to rear (Kaplan et al., 2009). In contrast, among farmers, 

children are more frequently enrolled in tasks requiring less skill, underwriting their costs to 

parents and freeing parental resources for investment in alternative fitness functions, such 
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as increasing fertility (Kramer, 2011). Where there is formal education, children’s work also 

introduces time allocation trade-offs between work and school, although depending on the 
context schooling can trade-off more with children’s leisure time than work (Hedges, Sear, 

Todd, Urassa, & Lawson, 2018, Figure 4). In modern economies, children’s work in and 

outside of the household is minimal, with children spending most of the day in school. 
Schooling also frees up parental time to work rather than supervise children, but formal 

educational is on balance typically a financially costly form of parental investment especially 

when extended into higher education. A lack of juvenile production and the cost of 
educating children makes modern childrearing especially costly (Kaplan 1996). 
 

3.2 Wealth inheritance 

The inheritance of extrasomatic wealth (i.e. resources like land, cattle or cash, not 
contained within the body) is limited in foraging and horticultural societies, but often 

substantial among pastoralists, agriculturalists and modern wage-labor economies 

(Borgerhoff Mulder et al., 2009). This has at least two major consequences with regards to 
parental care. First, wealth inheritance elevates sibling competition and rivalry. This is 

particularly true among males who are frequently the inheriting sex, with many studies 

finding relatively low male reproductive success in the presence of brothers (Borgerhoff 
Mulder, 1998; Low, 1991; Gibson & Gurmu, 2011; Mace, 1996). Material resources vary in 

the extent to which their fitness value is reduced by division among heirs. Among intensive 

agriculturalists, productivity is land-limited and thus inheritance shares are often 
fundamental determinants of adult success. Among horticulturalists and pastoralists, 

wealth is more elastic; with more opportunities to offset the costs of a small inheritance via 

increased labor input or through breeding further cattle, provided environmental resources 
are abundant. When the stakes are especially high, such as when inheritance brings not 

only material goods, but also ascension to roles of political power, sibling competition can 

incentivize siblicide (e.g. Dunbar, Clark, & Hurst, 1995). In contrast, among foragers, who 

lack significant extrasomatic wealth, large sibships appear mostly beneficial via nepotistic 
social affiliations (Draper & Hames, 2000).  
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Second, wealth inheritance as a form of parental care influences mating and marriage 
patterns. Where wealth inheritance is especially relevant to fitness, such as in intensive 

agriculturalists, increased costs to cuckoldry elevates concerns over female infidelity. This 

in turn favors cultural practices that signal female virginity and chastity, including female 
seclusion and incapacitation (Kaplan et al. 2009, Smuts 1992). Such behaviors represent 

both parent-offspring conflict and sexual conflicts. For example, females may pay a fitness 

penalty, such as in the health costs of genital cutting, in order to signal fidelity to males and 
increase their paternity confidence (Howard & Gibson, 2018). In contrast, foraging and 

horticulturalist societies, which have fewer heritable resources, generally allow more sexual 

freedom for women (Scelza, 2013).  
 

Growing concerns of the appropriate allocation of inheritance among agriculturalists and 

pastoralists are also likely to drive shifts from courtship to arranged marriage, and in some 
context may exacerbate parent-offspring conflict over marriage decisions (Box 3). 

Consistent with this notion, arranged marriage is less common in foragers compared to 

subsistence systems where wealth inheritance is more substantial (Walker, Hill, Flinn, & 
Ellsworth, 2011). On the other hand, despite substantial wealth inheritance, modern wage 

labor economies, at least in recent generations, are mostly characterized by courtship or 

‘love’ marriage and typically have relatively unrestricted female sexuality. Nevertheless, 
signals of parent-offspring conflict remain, with several studies suggesting divergence in 

ideal partner choice for parents and children (e.g. Apostolou, 2015; Bovet, Raiber, Ren, 

Wang, & Seabright, 2018; Buunk, Park, & Dubbs, 2008). Some of this work suggests that 
parents have stronger preferences for mate characteristics indicating high potential for 

parental investment (i.e. wealth) and similar cultural background, while offspring place 

more emphasis of traits which may signal heritable fitness, such as physical attractiveness. 
These differences may reflect a divergence in fitness interests, with parents seeking to 

optimize fitness across all descendants, even if it fails to maximize the success of any 

individual offspring. An alternative explanation, not requiring a parent-offspring conflict in 
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fitness interests, is that the greater life experience of parents may mean that they are more 

informed with regard to traits that lead to a more successful long-term relationship, while 
poorly-informed offspring are more likely to be swayed by initial attraction.   
 

 

3.3 Extrinsic risk 

Child mortality is high in most foraging societies; less than 50% of offspring surviving to 
age 15 is common (Walker et al., 2006), and initial transitions to settlement and farming 

only tend to further increase child mortality, probably due to increased opportunities for 

pathogen transmission (e.g. Page et al., 2016). The critical point from a parental care 
perspective is that when mortality is high it is also generally relatively extrinsic – i.e. survival 

depends mostly on external factors, such as ecological vulnerability to subsistence failure, 

natural disasters, unavoidable pathogens, warfare, and luck. Under these conditions, the 
returns to parental investment peak early and parents are thus anticipated to limit 

investment allocations (Pennington & Harpending, 1988). While theoretically sound, direct 

evidence to support this hypothesized role of extrinsic risk as a determinant of parental 
care is limited. Quinlan (2007) found that in a cross-cultural sample of small-scale societies 

the incidence of warfare and famine is inversely correlated with maternal care, as proxied 

by sleeping proximity, response to infant crying and bodily contact with infants. Gibson 
and Lawson (2011) report that the installation of water taps in rural Ethiopia, which 

improved child mortality, was associated with increased parental investment in education. 

There is also suggestive evidence that negative impacts of sibling competition on child 
wellbeing are weakened in contexts of especially high mortality, consistent with the idea 

that extrinsic risk reduces the importance of parental care as a determinant of offspring 

success (Desai, 1995; Gibson & Lawson, 2011; Lawson, Alvergne, & Gibson, 2012).  
 

Socioecological variation in extrinsic risk can also influence parental care among modern 

high-income populations, weakening relationships between parental care and non-
mortality outcomes, such as child health and socioeconomic capital. In this sense, the 
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association between poverty and environmental uncertainty may account for 

socioeconomic gradients in parental care, with wealthier parents spending relatively more 
time in direct childcare activities per child (Lawson & Mace, 2009; Nettle, 2008). There is 

also evidence that parents are attentive to the local returns of their investment when 

deciding how much to invest in offspring. Biroli et al. (2018), for example, report that less 
educated British parents perceive the returns to investing in child health to be lower, and 

that low perceived returns are predictive of both lower health investments and poor child 

wellbeing.   
 

3.4 Runaway parental investment 

Lancy (2008) argues that while gerontocracy is the norm for low-income countries, high-

income countries are characterized by ‘neontocracy’; the needs of children are now 
placed before all others. Shifts towards intensive parenting can be observed in recent 

history within high-income contexts; time spent in direct childcare has doubled over the 

last 50 years in some Western countries, with high socioeconomic status parents most 
likely to adopt especially intensive parenting (Dotti Sani & Treas, 2016, p.1090; Bianchi 

2011). Parents also spend substantially more money on children’s education, postponing 

financial independence; effectively further increasing the length of an already our elongated 
juvenile phase relative to other primates (Kaplan, 1996). Observing delayed transitions to 

adulthood (including timing of education, marriage, and parenthood), public health 

scholars have recently argued that the definition of adulthood should be revised to begin at 
25 rather than 19 years (Sawyer, Azzopardi, Wickremarathne, & Patton, 2018). Mace 

(2007) coins the term ‘runaway parental investment’ to describe this state of affairs, 

arguing that in highly competitive labor and mating markets the value of parental care is 
dictated largely via its impact on relative social status – with seemingly no ceiling effect. 

This remarkable intensification of parental care has no doubt coevolved with a similarly 

remarkable decline in fertility, with a trade-off between offspring number and parental 

investment key to understanding the demographic transition (Kaplan, Lancaster, Tucker, & 
Anderson, 2002).  
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4. Birth order  
4.1 Is it better to be an earlyborn or a laterborn? 

Three main factors predict an earlyborn advantage in parental care. First, by being closer 

to maturity at any given time across childhood than their younger siblings, and thus subject 
to lower mortality risk, earlyborns generally have higher reproductive value (Clutton Brock, 

1991; Jeon, 2008) i.e. expected future reproduction (Fisher, 1930). Second, prioritizing the 

success of early born offspring can enable parents to shorten generation time and 
subsequently increase their relative genetic representation in future generations (Jones & 

Bird, 2015). Third, even if parents equalize care across dependent offspring, earlyborns 

benefit from a period of relatively unrivalled parental attention in early life (i.e. before the 
arrival of younger siblings) (Hertwig, Davis, & Sulloway, 2002). Independent of parental 

behavior, earlyborn offspring also have the upper hand when siblings compete for parental 

care, such as when dividing delivered food, due to their relative physical and cognitive 
maturity (Jeon, 2008; Mock & Parker, 1997).  

 

Other factors predict a laterborn advantage. The ‘terminal investment 
hypothesis’ proposes that a decreasing expectation of future reproduction at older ages 

incentivizes investment in current reproduction (Duffield, Keith Bowers, Sakaluk, & Sadd, 

2017; Williams, 1966). While this is technically an age effect, the close association 
between birth order and parental age means that it may also be construed to predict 

laterborn advantage (but see discussion in Fessler, Navarrete, Hopkins, & Kay Izard, 

2004). Independently of parent care allocation, experience and skill in parenting behaviors 
are also likely to improve with subsequent births (Stanton, Lonsdorf, Pusey, Goodall, & 

Murray, 2014). This may be particularly important in non-human species less able to 

socially learn parenting skills and who instead must rely on trial and error learning in 
parenting offspring. Laterborns may also benefit if older siblings are alloparents or if 

parents benefit from maintaining social ties with elder offspring (Stanton et al., 2017). 
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Finally, laterborns may also benefit materially from having older siblings if they are able to 

use goods (e.g. books, clothes) handed down from their elder brothers and sisters. 
 

4.2 Evidence of biased parental investment by birth order 

Cultural rules privileging first-borns are common, including more elaborate birth 

ceremonies and recognized authority over younger siblings (Rosenblatt & Skoogberg, 
1974). Daly and Wilson (1984) also point out that in the rare practice of filicide (see Box 1), 

the victim is most often a laterborn child, consistent with a preference for early-born 

offspring when harsh ecological conditions favor the sacrifice of one offspring for the 
survival of another. Studies of parental time allocation also suggest modest favoritism of 

earlyborns, although data of this type is mainly confined to modern western populations 

(Lawson & Mace, 2009; Price, 2008). In chimpanzees, mothers care more for earlyborns; 
primiparous mothers nurse, groom and play with infants longer than multiparous mothers 

(Stanton et al., 2014), suggesting that discriminative behavior is not a derived trait. 

However, in chimpanzees differences in mothering behavior have been interpreted as 
compensatory effort; making up for maternal inexperience, with the probability of early 

survival unrelated to birth order (Stanton et al., 2014). In humans, on the other hand, there 

is evidence that low investment in laterborns is consequential for child wellbeing (see 
below).  

 

The most conspicuous example of preferential treatment by birth order is the widespread 
practice of primogeniture among pastoralist and agrarian societies, whereby the oldest 

offspring, typically sons, inherit most or all parental resources i.e. land, cattle, assets. Here, 

older brothers substantially depress male marital and reproductive success (Boone, 1986, 
1988; Gibson & Gurmu, 2011; Low, 1990; Mace, 1996). In some cases, laterborns may be 

encouraged to opt out of the competition all together. In a historical study of Portuguese 

nobility, Boone (1986, 1988) demonstrates higher rates of death in warfare in laterborn 

males, and higher rates of becoming a nun in later-born females. Preferential inheritance to 
earlyborn offspring is however not universal. Equally distributed inheritance, or in rare 
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cases ultimogeniture (i.e. biased inheritance to laterborn offspring) have also been 

documented (Hrdy & Judge, 1993). Ultimogeniture remains poorly understood by 
behavioral ecologists, but may represent a strategy to ensure long-term lineage survival, by 

lowering the number of inheritance divisions over time, in the face of harsh economic 

constraints such as habitat saturation (Beise & Voland, 2008).  
 

4.3 Birth order and wellbeing 

Laterborn children are heavier at birth, a pattern not easily interpreted as consistent with 

the terminal investment hypothesis since children of older mothers are not heavier at birth 
(Fessler et al., 2004). In proximate terms, anatomical shifts in vascular structure with each 

pregnancy may account for the laterborn advantage, making the womb more effective at 

nurturing the fetus (Khong, Adema, & Erwich, 2003). Firstborns have also been observed 
to suffer a penalty in terms of infant survival in high-mortality settings, but more generally 

infant and child mortality are highest for children with many older siblings (Howell, Holla, & 

Waidmann, 2016). Historical studies of European societies and North America confirm 
lower survival of laterborns to and during adulthood (Modin, 2002; Penn & Smith, 2007). 

Late birth order also predicts higher rates of stunting in African national demographic 

surveys, although significant relationships are not always observed (Howell et al., 2016). In 
more high-income settings, late birth order is associated with short stature and lower 

physical fitness (Barclay & Myrskylä, 2014; Lawson & Mace, 2008). Collectively these 

findings indicate a laterborn health disadvantage. However, if we specifically consider wide 
interbirth intervals there is some evidence that older siblings, particularly older sisters, 

increase chances of child survival through alloparenting activities (Helfrecht & Meehan, 

2015; Sear & Mace, 2008). Furthermore, within high-income countries, health costs of late 
birth order seem to have attenuated in recent cohorts as standards of living have 

increased (Myrskylä, Silventoinen, Jelenkovic, Tynelius, & Rasmussen, 2013). The survival 

and health consequences of birth order are clearly context-dependent. 
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In high-income countries, earlyborns outperform laterborns in educational attainment and 

achievement (Lawson, Makoli, & Goodman, 2013; Steelman, Powell, Werum, & Carter, 
2002). These effects appear driven by social rank within the family rather than biological 

birth order, since they are only observed in situations where siblings are living (Kristensen & 

Bjerkedal, 2007). However, the estimated impact of older siblings on education-related 
outcomes is often minor and does not appear to meaningfully impact adult income 

(Lawson et al., 2013) (Figure 5). Evidence for a laterborn disadvantage is also mixed 

among low-income populations where formal schooling has only recently been established 
(Hedges, Lawson, Todd, Urassa, & Sear, in press). This is likely partly attributable to the 

variable role of children’s work in subsistence economies, and the extent to which age 

dictates productivity and appropriateness of children’s work. In rural Tanzania for example, 
domestic tasks are allocated primarily to older daughters freeing up younger girls to attend 

school. In contrast, boys living with older children had the lowest likelihood of school 

enrollment, and in cattle-herding households younger boys take on more labor to support 
older children (Hedges, Lawson, et al., in press).  

 

One area where laterborns may do better is in mental health. Lawson and Mace (2010) 
found that British children with more older siblings were shorter for their age and 

performed relatively poorly at school, yet parents viewed them as having relatively fewer 

mental health difficulties. A recent large-scale within-family analysis also found laterborns 
performed better on cooperative tasks requiring social coordination (Prime, Plamondon, & 

Jenkins, 2017). There may be a social maturation benefit for children interacting with older 

siblings and/or laterborns may benefit from being born into a household environment 
already socially and emotionally prepared for family life, and so conducive to good mental 

health (Lawson & Mace, 2010). Whether these relationships generalize across cultural 

contexts remains to be investigated.  
 

5. Sex-biased parental care 
5.1 Fisherian sex ratios 



Lawson DW. Parental care. (in press). In Koster J, Scelza B, Shenk M (Eds). Human Behavioral Ecology. 
 
 

 18 

Fisher (1930) recognized that, provided that sons and daughters are equally costly to rear, 

natural selection will favor equal distribution of parental investment by offspring sex, and 
thus a 50:50 offspring sex ratio. This is because if one sex becomes less abundant in the 

breeding population, greater production of that sex will be favored because it will, on 

average, out-reproduce the more abundant sex. However, if one sex of offspring has a 
higher mortality rate than the other, mothers may be selected to give birth to more of the 

low-viability sex (Fisher, 1930), or to invest relatively more pre- and/or postnatally in this 

sex (Clutton Brock, 1991). In humans, males are subject to higher neonatal and infant 
mortality than females. This is thought to underlie the slight male-bias in sex ratio at birth 

commonly observed in humans, since it acts to rebalance the Fisherian ratio (Wells, 2000). 

There is also evidence of higher maternal energy allocation to male fetuses during 
pregnancy. Male fetuses have a faster rate of growth and are heavier at birth (Loos, 

Derom, Eeckels, Derom, & Vlietinck, 2001; Maršál et al., 1996) and women carrying a male 

fetus have been reported to have a relatively higher energy intake (Tamimi et al., 2003).  
 

Following Fisher, evolutionary biologists have also recognized broader circumstances in 

which the costs and benefits of rearing sons versus daughters may differ, predicting 
deviations from Fisher’s principle of equal investment (Hamilton, 1967; Trivers & Willard, 

1973). Emerging hypotheses have stimulated a large, complex evolutionary literature on 

sex-biased parental care, encompassing both biases in sex ratio at birth and in post-natal 
care.  
 

5.2 The Trivers-Willard hypothesis 

The Trivers-Willard hypothesis stipulates that sex-biased parental investment will be 
favored when reproductive success of the sexes is differentially influenced by parental 

condition/invested resources (Trivers & Willard, 1973). This is evident, for example, in 

polygynously mating mammal species that have relatively higher variance in male 

reproductive success and where male reproductive success is highly influenced by 
parental social rank or physical condition. Under such circumstances, which likely apply in 
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at least some human populations, the fitness returns on producing a daughter will be 

higher for parents in poor condition, while the returns on producing a son will be higher for 
parents in good condition (Trivers & Willard 1973).  

 

Studies of mammalian sex ratios have produced contradictory results in tests of this 
hypothesis (Brown, 2001; Cameron, 2004; Douhard, 2017). Supportive results include 

studies demonstrating healthier women produce more sons than daughters in rural 

Ethiopia (Gibson & Mace, 2003); that billionaires have more male-biased sex ratios than 
the general population (Cameron & Dalerum, 2009); and that wealthier families in rural 

China produce more sons while poorer families produce more daughters (Luo, Ding, Gao, 

Sun, & Zhao, 2017). However, others report no evidence of sex-ratio biasing by 
socioeconomic status, even in very large samples (Kolk & Schnettler, 2016; Morita et al. 

2017). Reviewing over 400 studies across mammals, Cameron (2004) concluded that 

support is strongest in studies assessing maternal body condition close to the time of 
conception, suggesting the effect is real, albeit highly sensitive to the measure of condition 

considered. If variance in physical health is crucial to the mechanism by which sex ratio is 

altered, this may explain why no effect is often found among well-nourished populations 
where health differences are relatively small. Wells (2000) argues that the higher mortality 

of newborns may itself be understood as a Trivers-Willard mechanism, ultimately making 

unhealthy mothers, who more likely to lose a child, less likely to rear sons (Wells 2000).  
 

Whether post-natal care is predicted to follow a Trivers-Willard pattern has been a point of 

persistent confusion in the literature (Keller, Nesse, & Hofferth, 2001; Veller, Haig, & 
Nowak, 2016). This is because the comparative fitness value of having a son versus a 

daughter can vary independently of the marginal fitness returns of investing in current 

offspring of either sex. Following Trivers-Willard (1973), a mother with poor access to 
resources would achieve higher fitness by rearing a daughter rather than a son. However, 

considering a mother of the same condition with both a son and a daughter already in her 

care, post-natal investments should be biased in favor of the son, because under the 
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Trivers-Willard model, each unit of investment will have a larger impact on male 

reproductive success. Hence, provided males do indeed benefit more from increases in 
investment, a bias in post-natal care favoring males is predicted independent of parental 

wealth (Keller et al. 2001). Complications to this argument arise because the line between 

sex ratio biasing and post-natal care is blurred, such as when drastically lowering parental 
care increases risk of offspring death.  
 

5.3 Are males the preferred sex? 

If a broad generalization is to be made of humans, then the general pattern surely attests 
to widespread care biases favoring sons over daughters. In dowry-practicing cultures 

economic transfers to secure marriage partners for daughters can be substantial, but 

across the ethnographic record preferential wealth inheritance to sons is near-ubiquitous 
(Hartung 1997). Studies of time allocation to childcare report evidence of son favoritism 

across an array of cultural contexts, although differences are often modest and often 

appear driven primarily by discriminatory investment from fathers (e.g. Hassan, Schaffnit, 
Sear, Urassa, & Lawson, in review; Lawson & Mace, 2009; Nettle, 2008; Figure 6). Some 

studies find evidence of sex-matching in preferences, with mothers preferring daughters 

and fathers preferring sons (Nikiforidis, Durante, Redden, & Griskevicius, 2018). Dahl and 
Moretti (2008) present particularly striking evidence of son-preference in the United States: 

women with first-born daughters are less likely to marry the father; parents who have first-

born girls are significantly more likely to be divorced; and after a divorce, fathers are much 
more likely to obtain custody of sons compared to daughters. Across low and high-income 

populations, parental investment in educating daughters has historically lagged behind 

investment in sons. However, this gap has lessened and even reversed in recent cohorts 
(Grant & Behrman, 2010a). Whether relatively high parental investment in sons is profitable 

for parents is less well studied, but there is evidence that males are more likely than 

females to translate educational investment into both high adult incomes and reproductive 

success (Pink, Schaman, & Fieder, 2017).  
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5.4 Where daughters are advantaged  

Preferential treatment of males is not universal. Human behavioral ecologists have 

documented of numerous instances of apparent daughter preference, sometimes going 

against stated preferences (Cronk, 1991; Du & Mace, 2018; Holden & Mace, 2003; 
Quinlan, 2006). Some of these cases fit a Trivers-Willard like pattern with low 

socioeconomic status families favoring daughters. Among the impoverished Mukogodo of 

Kenya, for example, Cronk (1993) found that daughters receive more frequent 
breastfeeding and better medical care than sons. This was interpreted as an adaptive 

strategy because daughters had better marital prospects and reproductive success than 

their brothers, who are not sought after as husbands due to their low social position. In an 
experimental study, Durante et al. (2015) report that in hypothetical investment decisions 

parents prefer daughters over sons when considering economic recessions. Other studies, 

find no evidence of a Trivers-Willard pattern in post-natal parental investment (Hassan et 
al., in review; Keller et al., 2001). 

 

Trivers-Willard is not the only potential explanation for daughter-biased care. Hamilton 
(1964) recognized that selection will favor biased investment in the less competitive/more 

cooperative sex where one sex is more likely to compete or cooperate with parents over 

local resources (Griffin, Sheldon, & West, 2005). Such dynamics have been proposed to 
account for higher investment in daughters in populations where daughters are especially 

active alloparents to younger siblings (Bereczkei & Dunbar, 1997, 2002; Margulis, Altmann, 

& Ober, 1993), and higher investment in sons where they are particularly important in 
contributing calories to the household (Hewlett, 1991). By extension, the compatibility of 

children’s work and some forms of parental care may also influence investment decisions. 

Among agropastoralist populations in rural Tanzania, for example, daughters are more 
likely to be in schools than sons, a pattern potentially attributable to girl’s household work 

being more readily combined with school attendance compared to herding activities for 

boys (Hedges, Borgerhoff Mulder, James, & Lawson, 2016; Hedges, Sear, et al., 2018.)  
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Female educational attainment is now greater than males in most economically developed 

populations with high overall levels of education, dramatically reversing historical trends 
(Grant & Behrman, 2010; McDaniel, 2012). This pattern is poorly understood by social 

scientists, but along with the growing involvement of women in labor force, one important 

explanatory factor appears to be that males from socioeconomically deprived households 
are more vulnerable to educational drop-out due to mental health issues which interfere 

with education (Mcdaniel, 2012). Importantly, this line of explanation does not imply that 

biases in parental care are involved, but rather that observed differences in education are 
caused by unrelated gender differences in development and behavior. Such reasoning 

serves as a good reminder that differences in child outcomes are imprecise proxies for 

parental care. 

 

 

 

6. Relatedness and Parental Care 
6.1. Care by step-parents 

Kin selection theory (Hamilton, 1964) predicts that relatedness will be a critical determinant 
of parental care, leading to a substantial literature addressing situations where non-

biological parents rear children. This occurs under three main scenarios, the first of which 

being step-parent families, where a child lives with one biological parent (usually the 

mother) and one step-parent (usually a father-figure) aware that the child is not their 
biological kin. Behavioral ecologists have reported data from a range of societies indicating 

that father-figures allocate less time to step-children (e.g. Flinn, 1988; Lawson & Mace, 

2009; Marlowe, 1999). Mothers have also be found to allocate less time to childcare in the 
presence of step-fathers, possibly representing a maternal trade-off between parenting 

and mating effort (Lawson & Mace, 2009). Step-parents also often have relatively 

antagonistic relationships with children (e.g. Flinn, 1988; O’Connor & Boag, 2010). Daly 
and Wilson (1985) famously documented that North American children are more likely to 

be the victim of abuse and even homicide in the presence of a step-parent, a finding 
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known as the ‘Cinderella effect’ (Daly & Wilson, 1998; Tooley, Karakis, Stokes, & Ozanne-

Smith, 2006). This effect remains even in well-controlled analyses, although it has been 
suggested that the elevation in the risk of homicide associated with stepparents may have 

been overestimated in Daly and Wilson’s original study (Nobes, Panagiotaki, & Russell 

Jonsson, 2018). 
 

These findings are supportive of kin selection theory, but there are caveats. First, one issue 

is that ‘absent’ (i.e. non-resident) fathers may still be investing in the child, so that less care 
from the step-parent may simply reflect the fact that additional care is not necessary. 

Indeed, if children in step-parent households retain contact with their biological father, 

while receiving care from both their step-father compared to a biological father, it is 
feasible that they receive more not less care in total. We need more studies that integrate 

measures of care from multiple caregivers to explore this possibility. Second, adults in 

different types of family may differ in their general disposition for violence, with step-
parents more generally prone to violent behavior rather than specifically child abuse 

(Temrin, Nordlund, Rying, & Tullberg, 2011). One recent study confirms that men with 

step-children are both more likely to commit child abuse and have greater antisocial 
tendencies, however even taking this account parents are more likely to assault step-

children as opposed to their own biological children (Hilton, Harris, & Rice, 2015).  

 
6.2 Care when paternity is uncertain 

The second scenario under which parents care for non-biological children is when putative 
fathers care for a child where paternity is uncertain or incorrectly assigned. In many taxa, 

males do not abandon young or reduce care when they are cuckolded by other males. In 

species with relatively low risk of cuckoldry this can be explained because when faced with 
uncertain paternity fathers risk the serious cost of deserting their own young. In this sense 

it may take a substantial cuckoldry risk to influence paternal care strategies (Griffin, Alonzo 

& Cornwallis, 2013). Cross-cultural evidence suggests that paternity uncertainty is often 
not trivial in humans (Chapter 9 Scelza), and there is evidence that fathers use multiple 
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cues to estimate kinship in cases of uncertainty (Box 4). Societies estimated to have 

relatively low paternity confidence are characterized by low levels of paternal involvement 
and inheritance from paternal relatives (Gaulin & Schlegel, 1980; Hartung, 1985). Within 

populations there is also evidence that cues of non-paternity predict lower paternal 

investment. For example, men opportunistically sampled at London’s Heathrow airport 
that reported low father-child resemblance or high perceptions of mate infidelity also 

reported lower investment in their children (Apicella & Marlowe, 2004). In rural Senegal, 

children that look and smell less like their putative fathers (as rated by third-party judges) 
receive less care and tend to be in poorer health (Alvergne, Faurie, & Raymond, 2009). In 

Chinese schoolchildren, facial resemblance is positively associated with the quality of 

parent child relations among fathers, but not among mothers, indicating men are especially 
sensitive to relatedness (Yu et al., 2017). In the United States, children reported to look like 

their father receive more investment and have better health in infancy (Tracey & Polachek, 

2018). 
 
6.3 Fostering  

Finally, children may live away from both their biological parents, who may be living or 

dead. Fostering, i.e. permanently or temporarily raising children that are not one’s 

biological offspring, is common in many societies worldwide (Scelza & Silk, 2014; Silk, 
1980). Out-fostering may bring a number of benefits to the biological parents, including 

forming advantageous alliances with other households, alleviating resource scarcity if they 

cannot support all their children, or adjusting the household sex ratio (Franklin & Volk, 
2016; Goody, 1982). Among the Himba, Scelza & Silk (2014) found that out-fostering 

children was associated with higher reproductive success for mothers, but increased risk 

of stunting and being underweight for foster children. The wider literature however reveals 
that in many cases the wellbeing of fostered children is indistinguishable from children 

living with both biological parents (Hedges, Sear, Todd, Urassa, & Lawson, 2019; Lawson 

et al., 2017). Indeed, some studies suggest that fostering can actually facilitate access to 
schooling (Akresh, 2004; Eloundou-Enyegue & Shapiro, 2002; Zimmerman, 2003). 
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Why do foster parents care, and why are foster child outcomes often equal or better that 
of non-fostered children? The most obvious answer is that traditional fostering is almost 

always carried out by close relatives, especially grandparents (Franklin & Volk, 2016; Silk 

1980). Fostering a genetically related child may increase a foster parent’s inclusive fitness. 
It is also consistent with the observation that foster children’s well-being is most likely to 

be unaffected when they reside with close, as opposed to distant relatives (Franklin & Volk, 

2016). In a Sukuma population in Tanzania for example, where one in four children are 
fostered, only children living with distant kin, but not close kin, received lower educational 

investment than children living with their biological parents (Hedges et al., 2019, Figure 7). 

However, genetic relatedness is still higher between biological parents and child, 
compared to grandparents and grandchild, or aunt/uncle and niece/nephew. As such, this 

explanation cannot completely explain why the well-being of fostered and biological is 

often indistinguishable; by the same logic biological children should be prioritized within 
fostering households. 

 

A complementary explanation is that in subsistence contexts where households largely 
produce their own food, children can work to offset their own costs, and may even be 

regarded as an economic asset to the fostering household (Abebe, 2012). Several 

ethnographic accounts of fostering have described households recruiting children in order 
to meet work demands, for example helping older or childless individuals, or assisting with 

farm work (sometimes referred to as ‘purposive fostering’ (Hampshire, Porter, Agblorti, 

Munthali, & Abane, 2015)). A number of time allocation studies also suggest fostered 
children work harder than children living with both biological parents (Assaad, Levison, & 

Zibani, 2010; Bhalotra & Heady, 2001; Fafchamps & Wahba, 2006). In Hedges et al, 

(2019) we found that fostered children in Tanzania were more likely to report doing farm 
work in the previous week than other children, but time allocation to work activities did not 

differ during school days, minimizing trade-offs with school attendance. 
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7. Appraisal  
Over the last fifty years, human behavioral ecologists have studied parental care as (i) a life 
history trait, and thus a fundamental component of reproductive effort subject to trade-offs 

in resource allocation; (ii) as a conflict trait, with conflict dictated by divergence in optimal 

allocations of parental care within the family and (iii) as a behavior strategically guided by 
the costs and benefits of investing in alternative categories of offspring (e.g. by birth order, 

sex or relatedness). This work has transformed our understanding of the human family, 

exposing the fragile mix of cooperation and competition that underlies family relationships. 
I close this chapter with a few recommendations for future research. 

 

The first is to achieve greater rigor in the quantification of parental care. One obvious way 
this can be achieved is via more studies directly measuring parental behavior across its 

multiple dimensions and across all stages of offspring dependency. Problematically, 

variation in parental care is too often assumed from studies only measuring offspring 
outcomes. This introduces opportunities for false inference. For example, a demonstration 

that high fertility is associated with low child survival is consistent with a life history trade-

off between offspring quantity and quality, but diluted parental care is only one possible 
mechanism that could lead to such an association (alternatives include replacement births, 

insurance births, or confounding variables) (Lawson & Borgerhoff Mulder, 2016). Likewise, 

a demonstration that females achieve higher educational attainment or experience less 
growth stunting than males is superficially consistent with daughter-biased care, but 

greater male vulnerability to disease or school drop-out may provide more feasible 

explanations (Mcdaniel, 2012; Wamani, Astrøm, Peterson, Tumwine, & Tylleskär, 2007). To 
date, we have also achieved only a limited understanding of the extent to which alternative 

forms of parenting behavior (Table 1) meet Trivers definition of parental investment i.e. truly 

costly to parents and beneficial to offspring (see also Alonso-Alvarez & Velando 2012). 
Illustrating this point, recent research questions the assumption that time-intensive 

parenting actually benefits children (Milkie, Nomaguchi, & Denny, 2015). This indicates that 

parents may be responding to perceived rather than actual benefits of childcare, or that 
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factors beyond the returns to care drive parental behavior e.g. signaling mate quality or 

commitment to a mate.  
 

Second, shifts in topical focus are overdue. In recent years, the study of family conflict 

(Figure 1) has been extremely active in animal (i.e. non-human) behavioral ecology (Royle 
et al., 2012; Royle, Alonzon, Moore 2016; Smiseth & Royle, 2018). The study of human 

parental care as a conflict trait could also be developed further, especially with respect to 

sexual conflict. In the human literature, sexual conflict is more often discussed in relation to 
mating strategies than parenting behavior per se (e.g. Buss 2017). A shift in the right 

direction is recent work considering the hypothesis that women and men disagree over 

optimal fertility rate, with males preferring strategies of relatively high fertility at the expense 
of parental investment per offspring (Borgerhoff Mulder & Rauch, 2009; Moya, 

Snopkowski, & Sear, 2016). Drawing primarily on Lessells (2012), Table 2 provides 

examples of additional hypotheses regarding sexual conflict over parental care that, to my 
knowledge, have received only limited attention in human behavioral ecology. A thorough 

discussion of how these hypotheses intersect with the existing literature on human 

parenting is beyond the scope of this review, but I hope that highlighting this area will 
stimulate further enquiry. One potential explanation for the slow uptake of recent 

developments in sexual conflict theory is the ‘disco problem’, a term West et al. (2011) use 

in observation that behavioral ecologists working on humans and non-humans have 
operated somewhat separately since the 1970s, and as a result human research is 

relatively isolated from theoretical advances in evolutionary biology (see also Nettle et al., 

2013). Consistent with this explanation, sexual conflict research only really took-off in the 
late 1980s onwards. Whatever the case, future work in this area could offer fresh insights 

into the evolution of human parental care strategies (see also Borgerhoff Mulder & Rauch, 

2009). 
 

Finally, while boosted connections with the non-human animal literature are desirable, 

arguably the biggest gains remain to be made by continuing to draw on human behavioral 
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ecology’s close ties to anthropology via the comparative study of family life across 

cultures. We still know little, for example, about childcare differences between 
monogamous and polygynous families (Lawson & Gibson, 2018), whether birth order 

influences child cognitive and social development in small-scale societies (Draper & 

Hames, 2000), and how relatedness influences sibling relationships and kin recognition in 
societies with high rates of polygyny or fostering (Janowiak & Diderich, 2000). Addressing 

such diversity is critical not just in deriving an accurate natural history of the human family, 

but also in countering stubborn yet widespread assumptions that the nuclear family is 
universally normative and somehow the optimal state for child rearing (Lawson & Uggla, 

2014; Sear, 2018). Moreover, much remains to be learnt about the coevolution of parental 

care patterns and culturally variable beliefs about the family, including diverse kinship 
terminology (Cronk, Steklis, Steklis, Akker, & Aktipis, 2019; Fortunato, 2012; Jordan, 

2011), theories of reproduction (e.g. Hrdy, 2000; Walker, Flinn, & Hill, 2010), and ideas of 

personhood i.e. the point at which an infant or child becomes fully recognized as a person 
(Lancy, 2014). Human behavioral ecology, in collaboration with related approaches to 

cultural evolution and adaptation, is uniquely positioned among the social and natural 

sciences to address these questions. 
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BOXES, TABLES AND FIGURES 

Box 1: Filicide as a parental care strategy 

Filicide, the murder of a child by a parent has been observed throughout human history 
and across cultures (Daly & Wilson, 1984). The terms ‘filicide’ and ‘infanticide’ are 

frequently used interchangeably, but the latter refers specifically to children under 12 

months and includes non-parents as the perpetrator. Most filicides occur early in a 

child’s life. One clear ultimate motivation for fathers is uncertain paternity, with risk of 
death from unrelated males common among primates; killing nursing children brings 

lactating females back into ovulation (Opie et al., 2013). Ethnographies from various 

societies suggest that uncertain paternity is often linked to filicide (Daly & Wilson, 1984). 
However, during infancy mothers are more likely to kill a child than fathers (Bourget, 

Grace, & Whitehurst, 2007; Carolus & Ringen, 2018). Why would a mother kill her own 

child? 

A solution to this puzzle comes from recognizing that human offspring are so costly to 
rear that, during times of scarcity, a poorly timed birth jeopardizes the fitness of parents 

and/or other children. Similarly, young mothers may benefit from abandoning a child if 

forgoing current reproduction enables opportunities more successful reproductive 
attempts later. Indeed, filicide is most common in resource-limited environments and 

among young mothers (Bourget et al., 2007; Hatters Friedman & Resnick, 2007). 

Paralleling these findings, younger single women, with the highest probably of future 
reproduction, are the most likely to undergo modern abortion procedures (Lycett & 

Dunbar, 1999). Qualitative studies indicate that young women frequently report that they 

are unprepared for the transition to motherhood, while when older women more often 
cite responsibility to their dependents as a motivation to terminate a pregnancy (Finer, 

Frohwirth, Dauphinee, Singh, & Moore, 2005).  

In other cases, filicide likely reflects a strategy to avoid sunken cost investment in 

children with low chances of survival. Filicide has been linked with circumstances where 
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the mother lacks support from a partner or extended kin (Carolus & Ringen, 2018; 

Hatters Friedman & Resnick, 2007). Similarly, the presence of severe physical or mental 
disability is acceptable grounds for killing a child in many small-scale populations (Daly & 

Wilson, 1984), and ‘infant euthanasia’ in some modern western nations (Verhagen & 

Sauer, 2005). In some cultures, it is not uncommon for parents to kill one or all children 
born from a multiple birth, consistent with twin births suffering from elevated mortality 

risk and the difficulties mothers face in providing adequate care to multiple infants 

simultaneously (Bill & Hill 1996). Mothers have also been observed to practice selective 
neglect of weak children in contexts of high and uncertain mortality, freeing resources to 

channel into family members whose survival is more likely (Onarheim, Sisay, Gizaw, 

Moland, & Miljeteig, 2017; Scheper-Hughes, 1992).   

Functional accounts of filicide by no means contradict the observation mental health 
issues are often present in the parent, nor does it imply that killing a child can be easily 

interpreted as consistent with fitness maximization in all cases; indeed, a non-trivial 

proportion of filicides are accompanied by suicide (Bourget et al., 2007). However, a 
behavioral ecological perspective provides clues into the underlying motivations behind 

filicide and child neglect across cultures and throughout history, and highlights that 

successful parental care strategies necessarily require balancing multiple life history 
trade-offs (current vs future reproduction; offspring quantity vs. quality). In a harsh and 

uncertain world, sacrificing the wellbeing, if not the life, of one child to safeguard the 

interests of other family members is what it takes to be a successful parent. 
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Box 2: The importance of fathers 

The importance of fathers in childrearing has long been debated across the social 

sciences. Early literature in evolutionary anthropology emphasized the importance of 
paternal provisioning, especially among foragers (Lovejoy, 1981; Mattison, 2017). This 

view has gradually been replaced by an understanding that in many cultural contexts 

children spend substantial proportions of their childhood apart from one or both parents, 

even when parents remain alive, and that such circumstances are not always 
detrimental. An influential paper by Sear & Mace (2008) reviewed studies considering 

whether the absence of alternative kin predicted child survival among small-scale 

societies. In only one third of studies was the presence of a father associated with 
greater likelihood of survival. Related studies of child health have also often found only 

modest evidence that father presence is advantageous (e.g. Lawson, Schaffnit, et al., 

2017). More subtle measures of paternal care than simply absence/presence are clearly 
required (see Boyette, Adam, Lew-levy, & Gettler, 2018), but nevertheless these results 

imply that, while fathers frequently invest in their offspring, paternal care is readily 

substitutable by care from mothers or alloparents in many settings (see Kramer, Chapter 
12).  

Recent research has shifted focus to ask not whether fathers are important, but in what 

contexts are fathers important? Most obviously this will depend on the extent to which 
fathers dominate resource provision or provide unique forms of investment (e.g. training 

in sex-specific subsistence skills), the availability of alloparents, and extent to which child 

wellbeing is determined by extrinsic (i.e. care-independent) factors. Bernardi & Boertien 
(2016), for example, conclude that British children from relatively wealthy families have 

“more to lose” from father absence, because the reduction in household income 

associated with parental separation is larger. In some societies, the importance of 
fathers may not be observed until adolescence and early adulthood as they assist in 

marital arrangements and establishment of independent careers (Scelza, 2010; Shenk & 
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Scelza 2012).  

Behavioral ecologists have also begun to study shifts in paternal behavior in reaction to 
socioecological change within populations over time. While ascribing the causes of 

observed changes is not always straightforward, this approach offers new opportunities 

to understand what factors favor a stronger role for fathers. Schacht et al. (2018), for 
example, document intensified paternal involvement in childcare among the Maya of 

Mexico as they became increasingly market integrated. They interpret this trend as 

driven by reduced time demands from farming, which lowered the opportunity costs of 
direct care, and new incentives to invest in their children’s education via payoffs an 

emerging labor market.  
 
 
 

Box 3: Parent-offspring conflict over marital timing? 

Female marriage under 18 years is common in many low-income nations, especially in 

sub-Saharan Africa and South Asia. In the development sector, this phenomenon is 
referred to as ‘child marriage’ and widely equated to forced marriage. Policy discourse 

frequently presents ‘child marriage’ as the product of parental coercion, especially if 

marrying early is also associated with favorable economic transfers in the form of 
relatively large bridewealth (transferred from a man to his bride’s family) or small dowry 

transfers (transferred from a bride’s parents to her in-laws). By contrast, daughters are 

understood to benefit from delaying marriage longer than is ideal for their parents 
through the extraction of parental investments in human capital (e.g. in schooling). For 

behavioral ecologists this narrative fits a parent-offspring conflict model (Schaffnit, 

Hassan, Urassa, & Lawson, 2019; Trivers, 1974) similar to that observed over age at 
weaning (Figure 2). Yet, we might also anticipate that early marriage benefits daughters 

from a fitness perspective, since earlier age at first reproduction is typically associated 

with higher lifetime reproductive success, even if wellbeing is compromised. 
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In rural Tanzania, Schaffnit et al. (2019) find little support for parent-offspring conflict over 

marital timing. While bridewealth payments are highest for younger brides, women 
report autonomy in partner choice and marital timing, wellbeing is not obviously 

compromised by early marriage, and those that marry early have higher fertility. This 

suggests that early marriage often serves the interests of both parents and daughters. 
There are a number of reasons why a parent-offspring conflict may not fit this context: 

‘child marriages’ take place primarily in late adolescence (16-17 years), divorce is 

common so that women have some scope to leave undesirable marriages, and there 
are a lack of locally-realizable alternatives for young women to achieve social status or 

economic independence outside of marriage. In other cultural contexts however, such 

as in parts of South Asia, where marriage is often much earlier (under 15 years), 
arranged marriage is more prevalent and divorce not normative, we might anticipate 

greater scope for parental coercion and costs of early marriage for girls and young 

women (Schaffnit et al 2019).  

 
 

Box 4: How do we recognize kin? 

Relatedness fundamentally determines the incentives for altruism, including parental 

investment, yet is always uncertain between fathers and children, and between siblings. 

These observations have led to considerable interest in the heuristic cues used to 
estimate relatedness by putative family members. For fathers, perceived sexual fidelity of 

women can be in important in evaluating paternity confidence and investment decisions, 

leading to widespread behavior aimed at regulating female sexuality (Strassmann 1992; 
Smuts 1992; Howard & Gibson 2018). More generally, social cues, i.e. who is said to be 

related, provide easily accessible information. However, such cues are very open to 

strategic deception. Evidence for this comes from the observation that parents of 
newborns are more likely to be informed by others that their child looks like the father 

than like the mother, a behavior consistent with attempts to limit paternity uncertainty 

(Daly & Wilson, 1982).  
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More honest cues of relatedness are available. Most obviously, phenotypic similarity can 

be directly assessed. Humans are apparently quite capable at correcting matching 
fathers and biological children via phenotypic resemblance, particularly facial 

resemblance (Alvergne et al., 2009; Bressan & Grassi, 2004). There is also evidence that 

men in particular are more anxious about facial similarity than women (Yu et al., 2016), 
and are better able to recognize similar faces (Wu, Yang, Sun, Liu, & Luo, 2013). 

Furthermore, phenotypic resemblance has been shown to predict paternal investment 

decisions (see main text). We can also expect siblings to be attentive to cues of 
relatedness, since both shared maternity and paternity are in question. Accordingly,  

facial resemblance has been shown to predict altruistic tendencies between siblings 

(Lewis, 2011). 

One additional type of cue available to putative siblings is contextual information 

regarding shared rearing environments. Both coresidence during childhood and 

‘maternal perinatal association’ i.e. witnessing a child being cared for by own’s mother, 
provide useful information about likely relatedness. Experimental studies demonstrate 

that these cues independently predict both altruistic tendencies and sexual aversion 

among siblings (to safeguard against incest) (Lieberman, Tooby, & Cosmides, 2007). 
Among younger siblings, who may lack cues to maternal perinatal association, most 

weight appears to be placed on coresidence duration in judging relatedness (Lieberman 

et al., 2007).  
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Table 1. Parental care in humans: form, socioecological variation and scope for sibling competition 

Infancy ------------------------- ---- ---- Childhood ----------------------- -----Adulthood 

Form of Parental Care Socioecological Variation Scope for Sibling Competition Exemplary Reference(s) 

Breastfeeding Children are typically weaned earlier in 
high-income countries. High (Sellen, 2007; Wander & 

Mattison, 2013) 

Provisioning (i.e. foraging, 
hunting, food preparation) 

Variation in maternal and paternal roles 
depending on subsistence strategy. 

High, but reduced when children are 
active producers. 

(Kaplan et al., 2009; 
Kramer, 2005) 

Protection, Shelter Variation in physical and social threats, 
some may be extrinsic risks. Low (Opie et al., 2013) 

Health Care (e.g. washing, 
taking to the doctor, etc.) 

Marked variation in access to health 
services and in local health risks. 

High if payments required, less so if 
time-based and or if pathogen risk is 

extrinsic. 
(Onarheim et al., 2017; 
Uggla & Mace, 2016) 

Emotional Closeness / 
Affection / Attention 

Affection and attention exaggerated 
among modern high-income countries. Modest (Lancy, 2014) 

Informal teaching, including 
socialization 

Mode and extent of teaching varies, as 
does the importance of skill accumulation 

in subsistence. 
Modest (Kline, 2014; Lancy, 2016) 

Schooling 
Primary schooling is now almost 
universal, secondary and tertiary 

education less so. 

High, especially if school fees or 
opportunity costs are present. 

(Goodman, Koupil, & 
Lawson, 2012; Hedges et 

al., 2016) 

Marriage Payments 
Often substantial among pastoralists and 

agriculturalists. Some practice 
bridewealth, others dowry. 

High, sex specific 
(Anderson, 2007; 

Borgerhoff Mulder, 1990; 
Mace, 1996) 

Wealth Transfers and 
Inheritance 

Low in subsistence foragers, but 
otherwise often substantial. Some 

practice patrilineal inheritance, others 
matrilineal inheritance 

High, sex specific. 
(Fortunato, 2012; Gibson & 

Gurmu, 2011; Hrdy & 
Judge, 1993; Keister, 2003) 

Child Rearing Assistance 
Proximity to grandparents depends on 

residence system, maternal grandparents 
usually more important. 

High for practical support, low for 
emotional support. 

(Coall, Meier, Hertwig, & 
Wa, 2009; Gibson & Mace, 

2005; Schaffnit & Sear, 
2017) 
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Table 2. How does sexual conflict influence parental care?  
Hypothesis Supporting Evidence / Example Reference(s) 

Parents manipulate each other into 
increasing care via exploiting 
signaling systems. 

In birds, females may reduce egg size in the 
presence of a male and/or deposit yolk androgens 
that modulate offspring begging behavior, altering 
the male’s perception of offspring need, thereby 
increasing male contributions to care. 

(Müller, Lessells, 
Korsten, & von 
Engelhardt, 2007; 
Paquet & 
Smiseth, 2017) 

Parental care from a mate can be 
increased by sabotaging their 
opportunities to invest resources in 
alternative existing or future 
offspring.  

In some polygynous bird species, females have 
been observed preventing their mates from remating 
and killing offspring from his other broods. 

(Hansson, 
Bensch, & 
Hasselquist, 
1997; Sandell & 
Smith, 1996) 

Desertion can be used as a 
strategy to increase parental care 
from a mate, leaving them ‘holding 
the baby’. 

In penduline tits, desertion by one or both sexes is 
common. Females increase the chance of being 
able to desert first by hiding eggs in nesting material 
during laying. 

(Valera, Hoi, & 
Schleicher, 1997) 

‘Self-handicapping’, making care 
less possible, can be used to 
incentivize the other mate to care.  

Females may strategically over exert themselves by 
producing large clutches that leave her unable to 
successfully care for a clutch alone, incentivizing 
male care. 

(Houston, 
Székely, & 
McNamara, 2005) 

Negotiation over repeated bouts of 
parental investment reduces overall 
care provided to offspring. 

In Zebra finches, females rearing offspring alone 
provide greater overall parental investment 
compared to when both parents work together to 
provision offspring. 

(Lessells & 
McNamara, 2012; 
Royle, Hartley, & 
Parker, 2002) 

Task specialization over parental 
care (i.e. mothers and fathers 
provide unique investments) 
reduces sexual conflict and need 
for negotiation behavior. 

Support primarily comes from theoretical modelling. (Lessells, 2012) 
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Figure 1. The three main conflicts over parental care 

Figure adapted from Parker, Royle and Hartley (2002). 
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Figure 2. Trivers’s (1974) theory of parent-offspring conflict  

Optimal allocations of parental investment per offspring are defined by the balance 

between benefits accrued to an individual offspring versus the costs of reduced 
investment in alternative offspring (i.e. siblings). For both parents and offspring, increased 

parental investment has diminishing fitness returns as it begins to saturate an offspring’s 

need. Both parents and offspring also experience equivalent costs to continued 
investment since, assuming full rather than half siblings, parents are equally related to 

offspring as siblings are to each other (each sharing half their genes). However, for 

offspring the individual benefits of continued parental investment are considerably amplified 
because, while a parent only shares half its genes with an offspring, offspring are fully 

related to themselves. Consequently, the optimal level of parental investment is lower for 

parents than for offspring. A classic scenario where we can anticipate this conflict is over 
age at weaning, with young benefitting from continued breastfeeding, while mothers would 

benefit from moving on to the next child. Figure redrawn from Lazarus & Inglis (1986). 
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Figure 3. Testosterone, paternal care and mating effort in rural Gambia. 

Variation in male testosterone has been hypothesized to reflect the hormonal regulation of 
investment in mating versus parenting effort. Consistent with this hypothesis, married men 

have lower testosterone levels than unmarried men (A); and men who sleep in close 

proximity to young children (and who presumably are more involved in direct care) have 
lower testosterone than men who sleep apart from their children (B). However, since men 

in this context all marry around a similar age (C), the association between testosterone and 

marital status are difficult to untangle from general age declines in testosterone. Data 
presented come from a study of 100 men in rural Gambia, see Lawson et al. 2017 for 

details. Error bars are standard errors. Image: Paternal care in action; a study participant 

takes his son out hunting (D). Image credit: David Lawson.  
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Figure 4: Surveying children’s time allocation in rural Tanzania 

Children in many low-income populations spend a considerable amount of time in work 
activities that may offset the costs of child-rearing, but also introduce novel trade-offs 

between investment and work. Image credit: Sophie Hedges. See Hedges et al. 2018. 
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Figure 5. Siblings, education and income in Swedish families.   

Children in larger families perform worse in school tests, have a lower likelihood of entering 

university and earn lower incomes as adults (A). Older siblings appear more detrimental 
than younger siblings to school performance and likelihood of entering university (B-C), 

implying a laterborn disadvantage. However, the number of older vs. younger siblings have 

equivalent relationships with adult family income (D). This suggests that large family size 
rather than birth order has lasting socioeconomic consequences. All data come from a 

sample of over 10,000 families; results adjust for birthweight, gestational age, twin/triplet 

status, mother’s age and marital status, parental socio-economic position and birth year. 
See Lawson et al. (2013) for full details.  
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Figure 6. Sex differences in parental care in rural Mwanza, Tanzania   

Sukuma mothers spend more time engaged in all forms of direct childcare compared to 

fathers. While mothers care equally for sons and daughters, fathers discriminate being 
more likely to engage in several forms of direct care with their sons. Similar patterns have 

been documented in other populations (see main text). Presented data come from surveys 

of over 800 children and their primary caregivers, and present the proportion of parents 
that reported providing material resources over past 3 months, and alternative forms of 

direct care over past two weeks. See Hassan et al. (in review) for full details. 
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Figure 7. Fostering and child schooling in rural Mwanza, Tanzania 

Fostering is very common among Sukuma families in rural Tanzania. Children living with 
close kin (mostly grandparents) had very similar levels of school enrollment, educational 

achievement and progression to secondary school as children living with their biological 

parent(s). However, children living with more distant kin have poorer educational outcomes 
across all three measures. Data come from a survey of over 1,000 children, 95% 

confidence intervals are shown. See Hedges et al. (in review) for full details.  



Lawson DW. Parental care. (in press). In Koster J, Scelza B, Shenk M (Eds). Human Behavioral Ecology. 
 
 

 44 

 
REFERENCES 
 
Abebe, T. (2012). AIDS-affected children, family collectives and the social dynamics of care 

in Ethiopia. Geoforum, 43(3), 540–550. 
http://doi.org/10.1016/j.geoforum.2011.10.010 

Akresh, R. (2004). Adjusting Household Structure: School Enrollment Impacts of Child 
Fostering in Burkina Faso (IZA Discussion Paper No. 897). 

Alonso-Alvarez, C. & Velando, A. (2012). Benefits and costs of parental care. In: The 
Evolution of Parental Care (N.J. Royle, P.T. Smiseth & M. Kölliker, eds), pp. 40–61. 
Oxford University Press, Oxford.  

Alvergne, A., Faurie, C., & Raymond, M. (2009). Father–offspring resemblance predicts 
paternal investment in humans. Animal Behaviour, 78(1), 61–69. 
http://doi.org/10.1016/j.anbehav.2009.03.019 

Anderson, S. (2007). The Economics of Dowry and Brideprice. Journal of Economic 
Perspectives, 21(4), 151–174. Retrieved from 
https://pubs.aeaweb.org/doi/pdfplus/10.1257/jep.21.4.151 

Apicella, C. L., & Marlowe, F. W. (2004). Perceived mate fidelity and paternal resemblance 
predict men’s investment in children. Evolution and Human Behavior, 25(6), 371–378. 
http://doi.org/10.1016/J.EVOLHUMBEHAV.2004.06.003 

Apostolou, M. 2015. Parent-Offspring Conflict over Mating: Domains of Agreement 
and Disagreement. Evolutionary Psychology: 1-12. 

Assaad, R., Levison, D., & Zibani, N. (2010). The Effect of Domestic Work on Girls’ 
Schooling: Evidence from Egypt. Feminist Economics, 16(1), 79–128. 

Barclay, K., & Myrskylä, M. (2014). Birth order and physical fitness in early adulthood: 
Evidence from Swedish military conscription data. Social Science & Medicine, 123, 
141–148. http://doi.org/10.1016/J.SOCSCIMED.2014.11.007 

Beise, J., & Voland, E. (2008). Intrafamilial resource competition and mate competition 
shaped social-group-specific natal disperal in the 18th and 19th century Krummhörn 
population. American Journal of Human Biology, 20, 325–336. 

Bereczkei, T., & Dunbar, R. I. M. (1997). Female-Biased Reproductive Strategies in a 
Hungarian Gypsy Population. Proceedings: Biological Sciences. Royal Society. 
http://doi.org/10.2307/50361 

Bereczkei, T., & Dunbar, R. I. M. (2002). Helping‐at‐the‐Nest and Sex‐Biased Parental 
Investment in a Hungarian Gypsy Population. Current Anthropology, 43(5), 804–809. 
http://doi.org/10.1086/344374 

Bernardi, F., & Boertien, D. (2016). Understanding Heterogeneity in the Effects of Parental 
Separation on Educational Attainment in Britain : Do Children from Lower Educational 
Backgrounds Have Less to Lose ?, 32(6), 807–819. 
http://doi.org/10.1093/esr/jcw036 

Bhalotra, S., & Heady, C. (2001). Child Farm Labour: The Wealth Paradox. 
Bianchi, S. M. (2011). Family Change and Time Allocation in American Families. The 

Annals of the American Academy of Political and Social Science. Sage Publications, 



Lawson DW. Parental care. (in press). In Koster J, Scelza B, Shenk M (Eds). Human Behavioral Ecology. 
 
 

 45 

Inc.American Academy of Political and Social Science. 
http://doi.org/10.2307/41328577 

Biroli, P., Boneva, T., Raja, A., & Rauh, C. (2018). Parental Beliefs about Returns to Child 
Health Investments. Working Papers. Retrieved from 
https://ideas.repec.org/p/hka/wpaper/2018-008.html 

Black, J. (1996). Partnerships in birds: the study of monogamy. Oxford: Oxford University 
Press. 

Blurton Jones, N. (1986). Bushman birth spacing: A test for optimal birth interval. Ethology 
and Sociobiology, 7(91–105). 

Boone, J. L. (1986). Parental Investment and Elite Family Structure in Preindustrial States : 
A Case Study of Late Medieval-Early Modern Portuguese Genealogies Parental 
Investment and Elite Family Structure in Preindustrial States : A Case Study of Late 
Medieval-Early Modern, 88(4), 859–878. 

Boone, J. L. (1988). Parental investment, social subordination, and population processes 
among the 15th and 16th century Portuguese nobility. In T. P. Betzig L, Borgerhoff 
Mulder M (Ed.), Human Reproductive Behaviour: A Darwinian Perspective (pp. 201–
220). Cambridge: Cambridge University Press. 

Borgerhoff Mulder, M. (1990). Kipsigis women’s preferences for wealthy men: evidence for 
female choice in mammals? Behavioral Ecology and Sociobiology, 27(4). 
http://doi.org/10.1007/BF00164897 

Borgerhoff Mulder, M. (1998). Brothers and sisters: How sibling interactions affect optimal 
parental allocations. Human Nature, 9, 119–162. 

Borgerhoff Mulder, M., Bowles, S., Hertz, T., Bell, A., Beise, J., Clark, G., … Wiessner, P. 
(2009a). Intergenerational wealth transmission and the dynamics of inequality in small-
scale societies. Science (New York, N.Y.), 326(5953), 682–8. 
http://doi.org/10.1126/science.1178336 

Borgerhoff Mulder, M., Bowles, S., Hertz, T., Bell, A., Beise, J., Clark, G., … Wiessner, P. 
(2009b). Intergenerational wealth transmission and the dynamics of inequality in small-
scale societies. Science (New York, N.Y.), 326(5953), 682–8. 
http://doi.org/10.1126/science.1178336 

Borgerhoff Mulder, M., & Rauch, K. L. (2009). Sexual conflict in humans: Variations and 
solutions. Evolutionary Anthropology: Issues, News, and Reviews, 18(5), 201–214. 
http://doi.org/10.1002/evan.20226 

Bourget, D., Grace, J., & Whitehurst, L. (2007). A Review of Maternal and Paternal Filicide. 
Journal of the American Academy of Psychiatry Law, 35, 74–82. Retrieved from 
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.578.7431&rep=rep1&type
=pdf 

Bovet, J., Raiber, E., Ren, W., Wang, C., & Seabright, P. (2018). Parent-offspring conflict 
over mate choice: An experimental study in China. British Journal of Psychology. 
http://doi.org/10.1111/bjop.12319 

Boyette, Adam, H., Lew-levy, S., & Gettler, L. (2018). Dimensions of Fatherhood in a 
Congo Basin Village: A Multimethod Analysis of Intracultural Variation in Men’s 
Parenting and Its Relevance for Child Health. Current Anthropology, (December). 
http://doi.org/10.1086/700717 



Lawson DW. Parental care. (in press). In Koster J, Scelza B, Shenk M (Eds). Human Behavioral Ecology. 
 
 

 46 

Bressan, P., & Grassi, M. (2004). Parental resemblance in 1-year-olds and the Gaussian 
curve. Evolution and Human Behavior, 25(3), 133–141. 
http://doi.org/10.1016/j.evolhumbehav.2004.03.001 

Bribiescas, R. G., Ellison, P. T., & Gray, P. B. (2012). Male Life History, Reproductive 
Effort, and the Evolution of the Genus Homo. Current Anthropology, 53(S6), S424–
S435. http://doi.org/10.1086/667538 

Brown, G. R. (2001). Sex-biased investment in nonhuman primates: can Trivers &amp; 
Willard’s theory be tested? Animal Behaviour, 61(4), 683–694. 
http://doi.org/10.1006/ANBE.2000.1659 

Butte, N. F., & King, J. C. (2005). Energy requirements during pregnancy and lactation. 
Public Health Nutrition, 8, 1010–1027. 

Buss, D. M. (2017). Sexual conflict in human mating. Current Directions in Psychological 
Science, 26(4), 307-313. 

Buunk, A. P., Park, J. H., & Dubbs, S. L. (2008). Parent-Offspring Conflict in Mate 
Preferences. http://doi.org/10.1037/1089-2680.12.1.47 

Cameron, E. Z. (2004). Facultative adjustment of mammalian sex ratios in support of the 
Trivers-Willard hypothesis: evidence for a mechanism. Proceedings. Biological 
Sciences, 271(1549), 1723–8. http://doi.org/10.1098/rspb.2004.2773 

Cameron, E. Z., & Dalerum, F. (2009). A Trivers-Willard Effect in Contemporary Humans: 
Male-Biased Sex Ratios among Billionaires. PLoS ONE, 4(1), e4195. 
http://doi.org/10.1371/journal.pone.0004195 

Carolus, C., & Ringen, E. (2018). Marital status and infanticde. In Encyclopedia of 
Evolutionary Psychological Science. 

Clutton Brock, T. H. (1991). The Evolution of Parental Care: Princeton University Press. 
Retrieved from 
http://books.google.com/books?hl=en&lr=&id=uRS2WusqW8kC&pgis=1 

Coall, D. A., Meier, M., Hertwig, R., & Wa, M. (2009). Original Research Article 
Grandparental Investment : The Influence of Reproductive Timing and Family Size, 
463(December 2008), 455–463. http://doi.org/10.1002/ajhb.20894 

Cronk, L. (1991). Preferential parental investment in daughters over sons. Human Nature, 
2(4), 387–417. http://doi.org/10.1007/BF02692198 

Cronk, L. (1993). Parental Favoritism toward Daughters. American Scientist. Sigma Xi, The 
Scientific Research Honor Society. http://doi.org/10.2307/29774922 

Cronk, L., Steklis, D., Steklis, N., van den Akker, O. R., & Aktipis, A. (2019). Kin terms and 
fitness interdependence. Evolution and Human Behavior, 40(3), 281-291. 

Dahl, G. B., & Moretti, E. (2008). The Demand for Sons. Review of Economic Studies, 
75(4), 1085–1120. http://doi.org/10.1111/j.1467-937X.2008.00514.x 

Daly, M., & Wilson, M. (1984). A sociobiological analysis of human infanticide. In H. G & S. 
Hrdy (Eds.), Infanticide: comparative and evolutionary perspectives (pp. 201–214). 
New York: Aldine de Gruyter. 

Daly, M., & Wilson, M. (1985). Child abuse and other risks of not living with both parents. 
Ethology and Sociobiology, 6(4), 197–210. http://doi.org/10.1016/0162-
3095(85)90012-3 

Daly, M., & Wilson, M. (1998). The truth about cinderella. Yale University Press. 



Lawson DW. Parental care. (in press). In Koster J, Scelza B, Shenk M (Eds). Human Behavioral Ecology. 
 
 

 47 

Daly, M., & Wilson, M. I. (1982). Whom Are Newborn Babies Said to Resemble? Ethnology 
and Sociobiology, 3(2), 69–78. Retrieved from 
https://www.martindaly.ca/uploads/2/3/7/0/23707972/daly___wilson_1982_who_bab
ies_resemble.pdf 

Desai, S. (1995). When Are Children from Large Families Disadvantaged? Evidence from 
Cross-National Analyses. Population Studies, 49(2), 195–210. 
http://doi.org/10.1080/0032472031000148466 

Dotti Sani, G. M., & Treas, J. (2016). Educational Gradients in Parents’ Child-Care Time 
Across Countries, 1965-2012. Journal of Marriage and Family, 78(4), 1083–1096. 
http://doi.org/10.1111/jomf.12305 

Douhard, M. (2017). Offspring sex ratio in mammals and the Trivers-Willard hypothesis: In 
pursuit of unambiguous evidence. BioEssays, 39(9), 1700043. 
http://doi.org/10.1002/bies.201700043 

Downey, D. B. (2000). Number of Siblings and Intellectual Development: The Resource 
Dilution Explanation. American Psychologist, 56, 497–504. Retrieved from 
http://eric.ed.gov/?id=EJ628839 

Draper, P., & Hames, R. (2000). Birth order, sibling investment, and fertility among 
Ju/’Hoansi (!Kung). Human Nature, 11(2), 117–156. http://doi.org/10.1007/s12110-
000-1016-0 

Du, J., & Mace, R. (2018). Parental investment in Tibetan populations does not reflect 
stated cultural norms. Behavioral Ecology, 29(1), 106–116. 
http://doi.org/10.1093/beheco/arx134 

Duffield, K. R., Keith Bowers, E., Sakaluk, S. K., & Sadd, B. M. (2017). A dynamic 
threshold model for terminal investment. Behavioural Ecology and Sociobiology, 
71(12), 185. http://doi.org/10.1007/s00265-017-2416-z 

Dunbar, R. I. M., Clark, A., & Hurst, N. L. (1995). Conflict and cooperation among the 
Vikings: Contingent behavioral decisions. Ethology and Sociobiology, 16(3), 233–246. 
http://doi.org/10.1016/0162-3095(95)00022-D 

Durante, K. M., Griskevicius, V., Redden, J. P., & Edward White, A. (2015). Spending on 
Daughters versus Sons in Economic Recessions. Journal of Consumer Research, 
42(3), 435–457. http://doi.org/10.1093/jcr/ucv023 

Eloundou-Enyegue, P. M., & Shapiro, D. (2002). Will economic crises in Africa weaken 
rural-urban ties? Insights from child fosterage trends in Cameroon. Rural Sociology, 
67, 278–298. 

Fafchamps, M., & Wahba, J. (2006). Child labor, urban proximity, and household 
composition. Journal of Development Economics, 79, 374–397. 
http://doi.org/10.1016/j.jdeveco.2006.01.005 

Fancourt, D., & Perkins, R. (2018). The effects of mother – infant singing on emotional 
closeness , affect , anxiety , and stress hormones, 1, 1–10. 
http://doi.org/10.1177/2059204317745746 

Fessler, D. M. T., Navarrete, C. D., Hopkins, W., & Kay Izard, M. (2004). Examining the 
Terminal Investment Hypothesis in Humans and Chimpanzees: Associations Among 
Maternal Age, Parity, and Birth Weight. http://doi.org/10.1002/ajpa.20039 

Finer, L. B., Frohwirth, L. F., Dauphinee, L. A., Singh, S., & Moore, A. M. (2005). Reasons 



Lawson DW. Parental care. (in press). In Koster J, Scelza B, Shenk M (Eds). Human Behavioral Ecology. 
 
 

 48 

U.S. women have abortions: quantitative and qualitative perspectives. Perspectives 
on Sexual and Reproductive Health, 37(3), 110–8. 
http://doi.org/10.1363/psrh.37.110.05 

Fisher, R. A. (1930). The genetical theory of natural selection: a complete variorum edition. 
Oxford University Press. 

Flinn, M. V. (1988). Step- and genetic parent/offspring relationships in a Caribbean village. 
Ethnology and Sociobiology, 9, 335–369. 

Fortunato, L. (2012a). The evolution of matrilineal kinship organization. Proceedings. 
Biological Sciences, 279(1749), 4939–45. http://doi.org/10.1098/rspb.2012.1926 

Fortunato, L. (2012b). The evolution of matrilineal kinship organization. Proceedings. 
Biological Sciences, 279(1749), 4939–45. http://doi.org/10.1098/rspb.2012.1926 

Franklin, P., & Volk, A. A. (2016). Evolutionary Paradox: Adoption. In T. K. Shackelford & V. 
A. Weekes-Shackelford (Eds.), Encyclopedia of Evolutionary Psychological Science. 
Springer International Publishing. http://doi.org/10.1007/978-3-319-16999-6 

Fromhage, L. (2017). Parental Care and Investment. ELS, 1–7. 
http://doi.org/10.1002/9780470015902.a0021907.pub2 

Gaulin, S. J. C., & Schlegel, A. (1980). Paternal confidence and paternal investment: A 
cross cultural test of a sociobiological hypothesis. Ethology and Sociobiology, 1(4), 
301–309. http://doi.org/10.1016/0162-3095(80)90015-1 

Gettler, L. T., McDade, T. W., Feranil, A. B., & Kuzawa, C. W. (2011). Longitudinal 
evidence that fatherhood decreases testosterone in human males. Proceedings of the 
National Academy of Sciences of the United States of America, 108(39), 16194–9. 
http://doi.org/10.1073/pnas.1105403108 

Gibson, M. A., & Gurmu, E. (2011). Land inheritance establishes sibling competition for 
marriage and reproduction in rural Ethiopia. Proceedings of the National Academy of 
Sciences of the United States of America, 108(6), 2200–4. 
http://doi.org/10.1073/pnas.1010241108 

Gibson, M. A., & Lawson, D. W. (2011). “Modernization” increases parental investment 
and sibling resource competition: evidence from a rural development initiative in 
Ethiopia. Evolution and Human Behavior, 32(2), 97–105. 
http://doi.org/10.1016/j.evolhumbehav.2010.10.002 

Gibson, M. A., & Mace, R. (2003). Strong mothers bear more sons in rural Ethiopia. 
Proceedings. Biological Sciences, 270 Suppl 1(Suppl 1), S108-9. 
http://doi.org/10.1098/rsbl.2003.0031 

Gibson, M. A., & Mace, R. (2005). Helpful grandmothers in rural Ethiopia: A study of the 
effect of kin on child survival and growth. Evolution and Human Behavior, 26(6), 469–
482. http://doi.org/10.1016/j.evolhumbehav.2005.03.004 

Gilbert JDJ, Manica A (2015). The evolution of parental care in insects: a test of current 
hypotheses. Evolution, 69:1255-1270.  

Godfray, H. C. J. (1995). Signaling of need between parents and young: parent-offspring 
conflict and sibling rivalry. The American Naturalist, 146(1), 1–24. 

Goodman, A., Koupil, I., & Lawson, D. W. (2012). Low fertility increases descendant 
socioeconomic position but reduces long-term fitness in a modern post-industrial 
society. Proceedings. Biological Sciences / The Royal Society, 279(1746), 4342–51. 



Lawson DW. Parental care. (in press). In Koster J, Scelza B, Shenk M (Eds). Human Behavioral Ecology. 
 
 

 49 

http://doi.org/10.1098/rspb.2012.1415 
Goodman, A., Koupil, I., & Lawson, D. W. (2012). Low fertility increases descendant 

socioeconomic position but reduces long-term fitness in a modern post-industrial 
society. Proceedings of the Royal Society B: Biological Sciences, 279(August), 4342–
4351. http://doi.org/10.1098/rspb.2012.1415 

Goody, E. N. (1982). Parenthood and Social Reproduction: Fostering and Occupational 
Roles in West Africa. Cambridge: Cambridge University Press. 

Grant, M. J., & Behrman, J. R. (2010a). Gender Gaps in Educational Attainment in Less 
Developed Countries. Population and Development Review, 36(1), 71–89. 
http://doi.org/10.1111/j.1728-4457.2010.00318.x 

Grant, M. J., & Behrman, J. R. (2010b). Gender Gaps in Educational Attainment in Less 
Developed Countries. Population and Development Review, 36(1), 71–89. 
http://doi.org/10.1111/j.1728-4457.2010.00318.x 

Gray, P. B., & Anderson, K. G. (2010). Fatherhood: Evolution and human paternal 
behavior. Harvard University Press. 

Griffin, A. S., Sheldon, B. C., & West, S. A. (2005). Cooperative breeders adjust offspring 
sex ratios to produce helpful helpers. The American Naturalist, 166(5), 628–32. 
http://doi.org/10.1086/491662 

Griffin, A. S., Alonzo, S. H., & Cornwallis, C. K. (2013). Why do cuckolded males provide 
paternal care?. PLoS biology, 11(3), e1001520. 

Gurven, M., Costa, M., Trumble, B., Stieglitz, J., Beheim, B., Rodriguez, D. E., … Kaplan, 
H. (2016). Health costs of reproduction are minimal despite high fertility, mortality and 
subsistence lifestyle OPEN. http://doi.org/10.1038/srep30056 

Hamilton, W. D. (1964). The genetical evolution of social behaviour. II. Journal of 
Theoretical Biology, 7(1), 17–52. 

Hamilton, W. D. (1967). Extraordinary sex ratios. Science, 156, 477–488. 
Hampshire, K. R., Porter, G., Agblorti, S., Munthali, A., & Abane, A. (2015). Context 

matters: Fostering, orphanhood and schooling in sub-Saharan Africa. Journal of 
Biosocial Science, 47, 141–164. http://doi.org/10.1017/S0021932014000169 

Hansson, B., Bensch, S., & Hasselquist, D. (1997). Infanticide in great reed warblers: 
secondary females destroy eggs of primary females. Animal Behaviour, 54(2), 297–
304. http://doi.org/10.1006/ANBE.1996.0484 

Hartung, J. (1985). Matrilineal inheritance: New theory and analysis. Behavioral and Brain 
Sciences, 8(04), 661. http://doi.org/10.1017/S0140525X00045520 

Hartung, J. (1997). If I had to do it over. In L. Betzig (Ed.), Human Nature (pp. 344–348). 
New York: Oxford University Press. 

Hassan, A., Schaffnit, S., Sear, R., Urassa, M., & Lawson, D. (n.d.). Do Parents Favour 
Sons? A Study of Sex-biased Parental Investment in Rural Tanzania. 

Hatters Friedman, S., & Resnick, P. J. (2007). Child murder by mothers: patterns and 
prevention. World Psychiatry : Official Journal of the World Psychiatric Association 
(WPA), 6(3), 137–41. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/18188430 

Hawkes, K. (1991). Showing off: tests of an hypothesis about men’s foraging goals. 
Ethology and Sociobiologyology, 12(1), 29–54. 

Hedges, S., Borgerhoff Mulder, M., James, S., & Lawson, D. W. (2016). Sending children 



Lawson DW. Parental care. (in press). In Koster J, Scelza B, Shenk M (Eds). Human Behavioral Ecology. 
 
 

 50 

to school: Rural livelihoods and parental investment in education in northern Tanzania. 
Evolution and Human Behavior, 37(2). 
http://doi.org/10.1016/j.evolhumbehav.2015.10.001 

Hedges, S., Lawson, D. W., Todd, J., Urassa, M., & Sear, R. (in press). Sharing the load: 
the influence of co-resident children on the intra- household allocation of work and 
schooling in north-western Tanzania. Demography. 

Hedges, S., Sear, R., Todd, J., Urassa, M., & Lawson, D. (2018). Trade-offs in children’s 
time allocation: Mixed support for embodied capital models of the demographic 
transition in Tanzania. Current Anthropology. 

Hedges, S., Sear, R., Todd, J., Urassa, M., & Lawson, D. W. (2019). Earning their keep? 
Fostering, children’s education and work in north-western Tanzania. Demographic 
Research. 41, 263-292. 

Helfrecht, C., & Meehan, C. L. (2015). Sibling effects on nutritional status: Intersections of 
cooperation and competition across development. American Journal of Human 
Biology, 00(January), n/a-n/a. http://doi.org/10.1002/ajhb.22763 

Hertwig, R., Davis, J. N., & Sulloway, F. J. (2002). Parental investment: How an equity 
motive can produce inequality. Psychological Bulletin, 128(5), 728–745. 
http://doi.org/10.1037/0033-2909.128.5.728 

Hewlett, B. S. (1991). Demography and Childcare in Preindustrial Societies. Journal of 
Anthropological Research, 47(1), 1–37. http://doi.org/10.1086/jar.47.1.3630579 

Hewlett, B. S., & Winn, S. (2014). Allomaternal Nursing in Humans. Source: Current 
Anthropology, 55(2), 200–229. http://doi.org/10.1086/675657 

Hilton, N. Z., Harris, G. T., & Rice, M. E. (2015). The step-father effect in child abuse: 
Comparing discriminative parental solicitude and antisociality. Psychology of Violence, 
5(1), 8–15. http://doi.org/10.1037/a0035189 

Holden, C. J., & Mace, R. (2003). Matriliny as daughter-biased investment. Evolution and 
Human Behavior, 24(2), 99–112. 

Hopwood, P. E., Moore, A. J., Tregenza, T., & Royle, N. J. (2015). Male burying beetles 
extend, not reduce, parental care duration when reproductive competition is 
high. Journal of evolutionary biology, 28(7), 1394-1402. 

Houston, A.I., Székely, T. & McNamara, J. M. (2005). Conflict between parents over care. 
Trends in Ecology & Evolution, 20, 33–38. 

Howard, J., & Gibson, M. (2018). Is there a link between paternity concern and female 
genital cutting in West Africa? Evolution and Human Behavior. 

Howell, E. M., Holla, N., & Waidmann, T. (2016). Being the younger child in a large African 
Family: a study of birth order as a risk factor for poor health using the demographic 
and health surveys for 18 countries. BMC Nutrition, 2(1), 61. 
http://doi.org/10.1186/s40795-016-0100-8 

Hrdy, S. B. (2000). The optimal number of fathers. Evolution, demography, and history in 
the shaping of female mate preferences. Annals of the New York Academy of 
Sciences, 907, 75–96. Retrieved from 
http://www.ncbi.nlm.nih.gov/pubmed/10818622 

Hrdy, S. B., & Judge, D. S. (1993). Darwin and the puzzle of primogeniture. Human 
Nature, 4(1), 1–45. http://doi.org/10.1007/BF02734088 



Lawson DW. Parental care. (in press). In Koster J, Scelza B, Shenk M (Eds). Human Behavioral Ecology. 
 
 

 51 

Hruschka, D. J., & Hagaman, A. (2015). The physiological cost of reproduction for rich and 
poor across 65 countries. American Journal of Human Biology, 27(5), 654–659. 
http://doi.org/10.1002/ajhb.22707 

Janowiak, W., & Diderich, M. (2000). Sibling solidarity in a polygamous community in the 
USA: unpacking inclusive fitness. Evolution and Human Behavior, 21(2), 125–139. 

Jeon, J. (2008). Evolution of parental favoritism among different-aged offspring. Behavioral 
Ecology, 19(2), 344–352. http://doi.org/10.1093/beheco/arm136 

Jones, J. H., & Bird, R. B. (2015). The marginal valuation of fertility, 35(1), 65–71. 
http://doi.org/10.1016/j.evolhumbehav.2013.10.002.The 

Jordan, F. M. (2011). A Phylogenetic Analysis of the Evolution of Austronesian Sibling 
Terminologies. Human Biology, 83(2), 297–321. http://doi.org/10.3378/027.083.0209 

Kaplan, H. (1996). A theory of fertility and parental investment in traditional and modern 
human societies. 

Kaplan, H., Hill, K. I. M., Lancaster, J., & Hurtado, A. M. (2000). A Theory of Human Life 
History Evolution : Diet , Intelligence , and Longevity. Evolutionary Anthropology. 

Kaplan, H., Lancaster, J. B., Tucker, W. T., & Anderson, K. G. (2002). Evolutionary 
approach to below replacement fertility. American Journal of Human Biology : The 
Official Journal of the Human Biology Council, 14(2), 233–56. 
http://doi.org/10.1002/ajhb.10041 

Kaplan, H. S., Hooper, P. L., & Gurven, M. (2009). The evolutionary and ecological roots of 
human social organization. Philosophical Transactions of the Royal Society of London. 
Series B, Biological Sciences, 364(1533), 3289–99. 
http://doi.org/10.1098/rstb.2009.0115 

Keister, L. A. (2003). Sharing the Wealth: The Effect of Siblings on Adults’ Ownership of 
Wealth. Demography, 40(3), 521–542. http://doi.org/10.1353/dem.2003.0026 

Keller, M. C., Nesse, R. M., & Hofferth, S. (2001). The Trivers–Willard hypothesis of 
parental investment: No effect in the contemporary United States. Evolution and 
Human Behavior, 22(5), 343–360. http://doi.org/10.1016/S1090-5138(01)00075-7 

Khong, T. Y., Adema, E. D., & Erwich, J. J. H. M. (2003). On an anatomical basis for the 
increase in birth weight in second and subsequent born children. Placenta, 24(4), 
348–53. http://doi.org/10.1053/PLAC.2002.0922 

Kleiman, D. G., & Malcolm, J. R. (1981). The evolution of male parental investment in 
primates. In D. J. G. and P. H. Klopfer (Ed.), Parental care in mammals (pp. 347–387). 
New York: Plenam. 

Kline, M. A. (2015). How to learn about teaching: An evolutionary framework for the study 
of teaching behavior in humans and other animals. Behavioral and Brain Sciences, 38, 
1–71. http://doi.org/10.1017/S0140525X14000090 

Kolk, M., & Schnettler, S. (2016). Socioeconomic status and sex ratios at birth in Sweden: 
No evidence for a Trivers-Willard effect for a wide range of status indicators. American 
Journal of Human Biology, 28(1), 67–73. http://doi.org/10.1002/ajhb.22756 

Kvarnemo, C. (2005). Evolution and maintenance of male care: is increased paternity a 
neglected benefit of care?. Behavioral Ecology, 17(1), 144-148. 

Kramer, K. L. (2005). Children’s Help and the Pace of Reproduction: Cooperative Breeding 
in Humans. Evolutionary Anthropology: Issues, News, and Reviews, 14(6), 224–237. 



Lawson DW. Parental care. (in press). In Koster J, Scelza B, Shenk M (Eds). Human Behavioral Ecology. 
 
 

 52 

http://doi.org/10.1002/evan.20082 
Kramer, K. L. (2011). The evolution of human parental care and recruitment of juvenile 

help. Trends in Ecology & Evolution, 26(10), 533–540. 
http://doi.org/10.1016/J.TREE.2011.06.002 

Kristensen, P., & Bjerkedal, T. (2007). Explaining the relation between birth order and 
intelligence. Science (New York, N.Y.), 316(5832), 1717. 
http://doi.org/10.1126/science.1141493 

Lack, D. (1947). The Significance of Clutch-size. Ibis, 89(2), 302–352. 
http://doi.org/10.1111/j.1474-919X.1947.tb04155.x 

Lancy, D. (2014a). Babies Aren’t Persons”: A Survey of Delayed Personhood. In Different 
Faces of Attachment: Cultural Variations on a Universal Human Need (pp. 66–112). 
Cambridge: Cambridge University Press. Retrieved from 
https://books.google.com/books?hl=en&lr=&id=xqYdBAAAQBAJ&oi=fnd&pg=PA66&
dq=babies+aren%27t+persons&ots=ettl857j9n&sig=U4L9vUzyotJveRQPk_2-
9wRMZIE#v=onepage&q=babies aren’t persons&f=false 

Lancy, D. (2014b). Babies Aren’t Persons”: A Survey of Delayed Personhood. In Different 
Faces of Attachment: Cultural Variations on a Universal Human Need (pp. 66–112). 
Cambridge: Cambridge University Press. 

Lancy, D. F. (2008). The anthropology of childhood. Cherubs, chattel, changelings. New 
York: Cambridge University Press. 

Lancy, D. F. (2016). Teaching: Natural or Cultural? (pp. 33–65). Springer, Cham. 
http://doi.org/10.1007/978-3-319-29986-0_2 

Lawson, D. ., & Uggla, C. (2014). Family Structure and Health in the Developing World : 
What Can Evolutionary Anthropology Contribute to Population Health Science? In M. 
A. Gibson & D. W. Lawson (Eds.), Applied Evolutionary Anthropology: Darwinian 
Approaches to Contemporary World Issues (pp. 85–118). Springer. 

Lawson, D., & Gibson, M. A. (2018). Polygynous marriage and child health in sub-Saharan 
Africa: What is the evidence for harm? Demographic Research, 39, 177–208. 
http://doi.org/10.4054/DemRes.2018.39.6 

Lawson, D. W., Alvergne, A., & Gibson, M. A. (2012). The life-history trade-off between 
fertility and child survival. Proceedings of the Royal Society B: Biological Sciences, 
279(1748). http://doi.org/10.1098/rspb.2012.1635 

Lawson, D. W., & Borgerhoff Mulder, M. (2016). The offspring quantity-quality trade-off 
and human fertility variation. Philosophical Transactions of the Royal Society B: 
Biological Sciences, 371(1692), 20150145. http://doi.org/10.1098/rstb.2015.0145 

Lawson, D. W., & Mace, R. (2008). Sibling configuration and childhood growth in 
contemporary British families. International Journal of Epidemiology, 37(6). 
http://doi.org/10.1093/ije/dyn116 

Lawson, D. W., & Mace, R. (2009). Trade-offs in modern parenting: a longitudinal study of 
sibling competition for parental care. Evolution and Human Behavior, 30(3), 170–183. 
http://doi.org/10.1016/j.evolhumbehav.2008.12.001 

Lawson, D. W., & Mace, R. (2010). Siblings and childhood mental health : Evidence for a 
later-born advantage. Social Science and Medicine, 70, 2061–2069. 
http://doi.org/10.1016/j.socscimed.2010.03.009 



Lawson DW. Parental care. (in press). In Koster J, Scelza B, Shenk M (Eds). Human Behavioral Ecology. 
 
 

 53 

Lawson, D. W., Makoli, A., & Goodman, A. (2013). Sibling Configuration Predicts Individual 
and Descendant Socioeconomic Success in a Modern Post-Industrial Society. PLoS 
ONE, 8(9). http://doi.org/10.1371/journal.pone.0073698 

Lawson, D. W., Nuñez-de la Mora, A., Cooper, G. D., Prentice, A. M., Moore, S. E., & 
Sear, R. (2017). Marital Status and Sleeping Arrangements Predict Salivary 
Testosterone Levels in Rural Gambian Men. Adaptive Human Behavior and 
Physiology, 3(3). http://doi.org/10.1007/s40750-017-0066-z 

Lawson, D. W., Schaffnit, S. B., Hassan, A., Ngadaya, E., Ngowi, B., Mfinanga, S. G. M., 
… Borgerhoff Mulder, M. (2017). Father absence but not fosterage predicts food 
insecurity, relative poverty, and poor child health in northern Tanzania. American 
Journal of Human Biology, 29(3). http://doi.org/10.1002/ajhb.22938 

Lazarus, J., & Inglis, I. R. (1986). Shared and unshared parental investment, parent-
offspring conflict and brood size. Animal Behaviour, 34(6), 1791-1804. 

Lessells, C. (2012). Sexual Conflict. In The evolution of parental care (pp. 150–170). 
Lessells, C. M., & McNamara, J. M. (2012). Sexual conflict over parental investment in 

repeated bouts: negotiation reduces overall care. Proceedings. Biological Sciences, 
279(1733), 1506–14. http://doi.org/10.1098/rspb.2011.1690 

Lewis, D. M. G. (2011). The sibling uncertainty hypothesis: Facial resemblance as a sibling 
recognition cue. Personality and Individual Differences, 51(8), 969–974. 
http://doi.org/10.1016/J.PAID.2011.08.002 

Lieberman, D., Tooby, J., & Cosmides, L. (2007). The architecture of human kin detection. 
Nature, 445(7129), 727–731. http://doi.org/10.1038/nature05510 

Loos, R. J., Derom, C., Eeckels, R., Derom, R., & Vlietinck, R. (2001). Length of gestation 
and birthweight in dizygotic twins. The Lancet, 358(9281), 560–561. 
http://doi.org/10.1016/S0140-6736(01)05716-6 

Lovejoy, C. O. (1981). The Origin of Man. Science, 211, 341–350. 
Low, B. S. (1990). Occupational status, landownership, and reproductive behaviour in 19th 

Century Sweden: Tuna Parish. American Anthropologist, 92, 457–468. 
Low, B. S.. (1991). Reproductive Life in 19th-century Sweden - an evolutionary 

perspective on demographic phenomena. Ethology and Sociobiology, 12, 411–448. 
Lukas, D., & Clutton-Brock, T. H. (2013). The evolution of social monogamy in 

mammals. Science, 341(6145), 526-530. 
Luo, L., Ding, R., Gao, X., Sun, J., & Zhao, W. (2017). Socioeconomic status influences 

sex ratios in a Chinese rural population. PeerJ, 5, e3546. 
http://doi.org/10.7717/peerj.3546 

Lycett, J. E., & Dunbar, R. I. M. (1999). Abortion rates reflect the optimization of parental 
investment strategies. Proceedings of the Royal Society B - Biological Sciences, 
266(2355–2358). Retrieved from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1690462/pdf/10643080.pdf 

Mace, R. (1996). Biased parental investment and reproductive success in Gabbra 
pastoralists. Behavioral Ecology and Sociobiology, 38(2), 75–81. 
http://doi.org/10.1007/s002650050219 

Mace, R. (2007). The evolutionary ecology of human family size. In L. Barrett & R. Dunbar 
(Eds.), Oxford Handbook of Evolutionary Psychology (pp. 383–398). Oxford: Oxford 



Lawson DW. Parental care. (in press). In Koster J, Scelza B, Shenk M (Eds). Human Behavioral Ecology. 
 
 

 54 

University Press. 
Magrath, M. J., & Komdeur, J. (2003). Is male care compromised by additional mating 

opportunity? Trends in Ecology & Evolution, 18(8), 424–430. 
Magrath, M. J. L., & Komdeur, J. (2003). Is male care compromised by additional mating 

opportunity? Trends in Ecology and Evolution, 18(8), 424–430. 
http://doi.org/10.1016/S0169-5347(03)00124-1 

Margulis, S. W., Altmann, J., & Ober, C. (1993). Sex-biased lactational duration in a human 
population and its reproductive costs. Behavioral Ecology and Sociobiology, 32(1), 
41–5. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/12286204 

Marlowe, F. (2000). Paternal investment and the human mating system. Behavioural 
Processes, 51(1–3), 45–61. http://doi.org/10.1016/S0376-6357(00)00118-2 

Marlowe, F. W. (1999). Male care and mating effort among Hadza Foragers. Behavioral 
Ecology and Sociobiology, 46, 57–64. 

Maršál, K., Persson, P.-H., Larsen, T., Lilja, H., Selbing, A., & Sultan, B. (1996). Intrauterine 
growth curves based on ultrasonically estimated foetal weights. Acta Paediatrica, 
85(7), 843–848. http://doi.org/10.1111/j.1651-2227.1996.tb14164.x 

Mattison, S. (2017). Male-Provisioning Hypothesis. In Encyclopedia of Evolutionary 
Psychological Science. 

Mattison, S. M., Scelza, B., & Blumenfield, T. (2014). Paternal Investment and the Positive 
Effects of Fathers among the Matrilineal Mosuo of Southwest China. American 
Anthropologist, 116(3), 591–610. http://doi.org/10.1111/aman.12125 

Mcdaniel, A. (2012). Women ’ s Advantage in Higher Education : Towards Understanding 
A Global Phenomenon, 7, 581–595. 

McDaniel, A., & Buchmann, C. (2015). Gender Inequality in Educational Attainment. In 
Emerging Trends in the Social and Behavioral Sciences (pp. 1–14). Hoboken, NJ, 
USA: John Wiley & Sons, Inc. http://doi.org/10.1002/9781118900772.etrds0142 

Mehr, S. A., & Krasnow, M. M. (2017). Parent-offspring conflict and the evolution of infant-
directed song. Evolution and Human Behavior, 38(5), 674–684. 
http://doi.org/10.1016/J.EVOLHUMBEHAV.2016.12.005 

Milkie, M. A., Nomaguchi, K. M., & Denny, K. E. (2015). Does the Amount of Time Mothers 
Spend With Children or Adolescents Matter? Journal of Marriage and Family, 77(2), 
355–372. http://doi.org/10.1111/jomf.12170 

Mock, D., & Parker, G. A. (1997). The evolution of sibling rivarily. New York: Oxford 
University Press. 

Modin, B. (2002). Birth order and mortality: a life-long follow-up of 14,200 boys and girls 
born in early 20th century Sweden. Social Science & Medicine (1982), 54(7), 1051–
64. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/11999502 

Morita, M., Go, T., Hirabayashi, K., Heike, T., & Study Group, J. E. and C. (2017). Parental 
Condition and Infant Sex at Birth in the Japan Environment and Children’s Study: A 
Test of the Trivers–Willard Hypothesis. Letters on Evolutionary Behavioral Science, 
8(2), 40–44. http://doi.org/10.5178/lebs.2017.63 

Moya, C., Snopkowski, K., & Sear, R. (2016). What do men want? Re-examining whether 
men benefit from higher fertility than is optimal for women. Philosophical Transactions 
of the Royal Society of London. Series B, Biological Sciences, 371, 20150149. 



Lawson DW. Parental care. (in press). In Koster J, Scelza B, Shenk M (Eds). Human Behavioral Ecology. 
 
 

 55 

Müller, W., Lessells, C. K. M., Korsten, P., & von Engelhardt, N. (2007). Manipulative 
signals in family conflict? On the function of maternal yolk hormones in birds. The 
American Naturalist, 169(4), E84-96. http://doi.org/10.1086/511962 

Myrskylä, M., Silventoinen, K., Jelenkovic, A., Tynelius, P., & Rasmussen, F. (2013). The 
association between height and birth order : evidence from 652 518 Swedish men, 1–
7. http://doi.org/10.1136/jech-2012-202296 

Negraia, D. V., Augustine, J. M., & Prickett, K. C. (2018). Gender Disparities in Parenting 
Time Across Activities, Child Ages, and Educational Groups. Journal of Family Issues, 
39(11), 3006–3028. http://doi.org/10.1177/0192513X18770232 

Nettle, D. (2008). Why do some dads get more involved than others? Evidence from a 
large British cohort. Evolution and Human Behavior, 29(6), 416–423.e1. 
http://doi.org/10.1016/J.EVOLHUMBEHAV.2008.06.002 

Nettle, D., Gibson, M. a., Lawson, D. W., & Sear, R. (2013). Human behavioral ecology: 
current research and future prospects. Behavioral Ecology, (Grafen 2006). 
http://doi.org/10.1093/beheco/ars222 

Nikiforidis, L., Durante, K. M., Redden, J. P., & Griskevicius, V. (2018). Do Mothers Spend 
More on Daughters While Fathers Spend More on Sons? Journal of Consumer 
Psychology, 28(1), 149–156. http://doi.org/10.1002/jcpy.1004 

Nobes, G., Panagiotaki, G., & Russell Jonsson, K. (2018). Child homicides by stepfathers: 
A replication and reassessment of the British evidence. Journal of Experimental 
Psychology. http://doi.org/10.1037/xge0000492 

O’Connor, A., & Boag, S. (2010). Do Stepparents Experience More Parental Antagonism 
Than Biological Parents? A Test of Evolutionary and Socialization Perspectives. 
Journal of Divorce & Remarriage, 51(8), 508–525. 
http://doi.org/10.1080/10502556.2010.504101 

Onarheim, K. H., Sisay, M. M., Gizaw, M., Moland, K. M., & Miljeteig, I. (2017). What if the 
baby doesn’t survive? Health-care decision making for ill newborns in Ethiopia. Social 
Science & Medicine, 195, 123–130. 
http://doi.org/10.1016/J.SOCSCIMED.2017.11.003 

Opie, C., Atkinson, Q. D., Dunbar, R. I. M., Shultz, S., & Lovejoy, C. O. (2013). Male 
infanticide leads to social monogamy in primates. Proceedings of the National 
Academy of Sciences, 110(33), 13328–13332. 
http://doi.org/10.1073/pnas.1307903110 

Page, A. E., Viguier, S., Dyble, M., Smith, D., Chaudhary, N., Salali, G. D., … Migliano, A. 
B. (2016). Reproductive trade-offs in extant hunter-gatherers suggest adaptive 
mechanism for the Neolithic expansion. Proceedings of the National Academy of 
Sciences of the United States of America, 113(17), 4694–9. 
http://doi.org/10.1073/pnas.1524031113 

Paquet, M., & Smiseth, P. T. (2017). Females manipulate behavior of caring males via 
prenatal maternal effects. Proceedings of the National Academy of Sciences of the 
United States of America, 114(26), 6800–6805. 
http://doi.org/10.1073/pnas.1619759114 

Parker, G. A., Royle, N. J., & Hartley, I. R. (2002). Intrafamilial conflict and parental 
investment: a synthesis. Philosophical Transactions of the Royal Society of London. 



Lawson DW. Parental care. (in press). In Koster J, Scelza B, Shenk M (Eds). Human Behavioral Ecology. 
 
 

 56 

Series B, Biological Sciences, 357(1419), 295–307. 
http://doi.org/10.1098/rstb.2001.0950 

Penn, D. J., & Smith, K. R. (2007). Differential fitness costs of reproduction between the 
sexes, 104(2). 

Pennington, R., & Harpending, H. (1988). Fitness and fertility among Kalahari !Kung. 
American Journal of Physical Anthropology, 77(3), 303–19. 
http://doi.org/10.1002/ajpa.1330770304 

Pink, K. E., Schaman, A., & Fieder, M. (2017). Sex Differences in Intergenerational Income 
Transmission and Educational Attainment: Testing the Trivers-Willard Hypothesis. 
Frontiers in Psychology, 8, 1879. http://doi.org/10.3389/fpsyg.2017.01879 

Price, J. (2008). Parent-Child Quality Time: Does Birth Order Matter? Journal of Human 
Resources, 43(1), 240–265. http://doi.org/10.3368/jhr.43.1.240 

Prime, H., Plamondon, A., & Jenkins, J. M. (2017). Birth order and preschool children’s 
cooperative abilities: A within-family analysis. British Journal of Developmental 
Psychology, 35(3), 392–405. http://doi.org/10.1111/bjdp.12180 

Quinlan, R. J. (2006). Gender and Risk in a Matrifocal Caribbean Community: A View from 
Behavioral Ecology. American Anthropologist, 108(3), 464–479. 
http://doi.org/10.1525/aa.2006.108.3.464 

Quinlan, R. J. (2007). Human parental effort and environmental risk. Proceedings. 
Biological Sciences / The Royal Society, 274(1606), 121–5. 
http://doi.org/10.1098/rspb.2006.3690 

Remeš, V., Freckleton, R.P., Tökölyi, J., Liker, A., Székely, T. (2015). The evolution of 
parental cooperation in birds. Proc Natl Acad Sci USA, 112:13603-13608. 
Rickard, I. J., Courtiol, A., & Lummaa, V. (2012). Why is lifetime fertility higher in twinning 

women? Proceedings. Biological Sciences, 279(1738), 2510-1; discussion 2512-4. 
http://doi.org/10.1098/rspb.2012.0191 

Robson, S. L., & Smith, K. R. (2011). Twinning in humans: maternal heterogeneity in 
reproduction and survival. Proceedings of the Royal Society of London B: Biological 
Sciences, 20110573. 

Rosenblatt, P. C., & Skoogberg, E. L. (1974). Birth order in cross-cultural perspective. 
Developmental Psychology, 10(1), 48–54. http://doi.org/10.1037/h0035566 

Royle, N. J., Alonzo, S. H., & Moore, A. J. (2016). Co-evolution, conflict and complexity: 
what have we learned about the evolution of parental care behaviours?. Current 
opinion in behavioral sciences, 12, 30-36. 

Royle, N. J., Hartley, I. R., & Parker, G. A. (2002). Sexual conflict reduces offspring fitness 
in zebra finches. Nature, 416(6882), 733–736. http://doi.org/10.1038/416733a 

Royle, N. J., & Moore, A. J. (2019). Nature and Nurture in Parental Care. Genes and 
Behaviour: Beyond Nature‐Nurture, 131-156 

Royle, N., Smiseth, P., & Kölliker, M. (2012). The evolution of parental care. (R. NJ, S. PT, 
& K. M, Eds.). Oxford: Oxford University Press. 

Sandell, M. I., & Smith, H. G. (1996). Already Mated Females Constrain Male Mating 
Success in the European Starling. Proceedings of the Royal Society B: Biological 
Sciences, 263(1371), 743–747. http://doi.org/10.1098/rspb.1996.0111 

Sawyer, S. M., Azzopardi, P. S., Wickremarathne, D., & Patton, G. C. (2018). The age of 



Lawson DW. Parental care. (in press). In Koster J, Scelza B, Shenk M (Eds). Human Behavioral Ecology. 
 
 

 57 

adolescence. The Lancet Child & Adolescent Health, 2(3), 223–228. 
http://doi.org/10.1016/S2352-4642(18)30022-1 

Scelza, B. A. (2013). Choosy But Not Chaste: Multiple Mating in Human Females. 
Evolutionary Anthropology: Issues, News, and Reviews, 22(5), 259–269. 
http://doi.org/10.1002/evan.21373 

Scelza, B. A., & Silk, J. B. (2014). Fosterage as a System of Dispersed Cooperative 
Breeding: Evidence from the Himba. Human Nature, 25(4), 448–464. 
http://doi.org/10.1007/s12110-014-9211-6 

Schacht, R., Davis, H. E., & Kramer, K. L. (2018). Patterning of Paternal Investment in 
Response to Socioecological Change, 6(October), 1–12. 
http://doi.org/10.3389/fevo.2018.00142 

Schaffnit, S. B., Hassan, A., Urassa, M., & Lawson, D. W. (2019.). Parent-offspring conflict 
unlikely to explain “child marriage” in northwestern Tanzania. Nature Human 
Behaviour. 3:346-353 

Schaffnit, S. B., & Sear, R. (2017). Support for new mothers and fertility in the United 
Kingdom: Not all support is equal in the decision to have a second child. Population 
Studies, 71(3), 345–361. http://doi.org/10.1080/00324728.2017.1349924 

Scheper-Hughes, N. (1992). Death Without Weeping. Berkley and LA: University of 
California Press. 

Scelza, B. A. (2010). Fathers' presence speeds the social and reproductive careers of 
sons.Current Anthropology, 51(2), 295-303. 

Sear, R. (2018). Family and fertility: does kin help influence women’s fertility, and how does 
this vary worldwide? Population Horizons. 

Sear, R., & Mace, R. (2008). Who keeps children alive? A review of the effects of kin on 
child survival. Evolution and Human Behavior, 29(1), 1–18. 
http://doi.org/10.1016/j.evolhumbehav.2007.10.001 

Sear, R., Shanley, D., McGregor, I., & Mace, R. (2001). The fitness of twin mothers: 
evidence from rural Gambia. Journal of Evolutionary Biology, 433–443. 

Sellen, D. W. (2007). Evolution of infant and young child feeding: implications for 
contemporary public health. Annual Review of Nutrition, 27, 123–48. 
http://doi.org/10.1146/annurev.nutr.25.050304.092557 

Shenk, M. K., & Scelza, B. A. (2012). Paternal investment and status-related child 
outcomes: Timing of father's death affects offspring success.Journal of Biosocial 
Science, 44(5), 549-569. 

Silk, J. B. (1980). Adoption and Kinship in Oceania. American Anthropologist, 82, 799–
820. 

Smiseth, P., & Royle, N. (2018). The resolution of conflict in families. Current Opinion in 
Insect Science, 28, 8–12. http://doi.org/10.1016/J.COIS.2018.03.007 

Smuts, B. (1992). Male aggression against women. Human Nature, 3(1), 1-44. 
Stanton, M. A., Lonsdorf, E. V., Pusey, A. E., & Murray, C. M. (2017). Do juveniles help or 

hinder? Influence of juvenile offspring on maternal behavior and reproductive 
outcomes in wild chimpanzees (Pan troglodytes). Journal of Human Evolution, 111, 
152–162. http://doi.org/10.1016/J.JHEVOL.2017.07.012 

Stanton, M. A., Lonsdorf, E. V, Pusey, A. E., Goodall, J., & Murray, C. M. (2014). Maternal 



Lawson DW. Parental care. (in press). In Koster J, Scelza B, Shenk M (Eds). Human Behavioral Ecology. 
 
 

 58 

Behavior by Birth Order in Wild Chimpanzees (Pan troglodytes): Increased Investment 
by First-Time Mothers. Current Anthropology, 55(4), 483–489. 
http://doi.org/10.1086/677053 

Stearns, S. C. (1992). The evolution of life histories. Oxford: Oxford University Press. 
Steelman, L. C., Powell, B., Werum, R., & Carter, S. (2002). Reconsidering the Effects of 

Sibling Configuration: Recent Advances and Challenges. Annual Review of Sociology, 
28(1), 243–269. http://doi.org/10.1146/annurev.soc.28.111301.093304 

Stiver, K. A., & Alonzo, S. H. (2009). Parental and Mating Effort: Is There Neccessarily a 
Trade-Off? International Journal of Behavioural Biology, 115(12), 1101–1126. 

Tamimi, R. M., Lagiou, P., Mucci, L. A., Hsieh, C.-C., Adami, H.-O., & Trichopoulos, D. 
(2003). Average energy intake among pregnant women carrying a boy compared with 
a girl. BMJ (Clinical Research Ed.), 326(7401), 1245–6. 
http://doi.org/10.1136/bmj.326.7401.1245 

Temrin, H., Nordlund, J., Rying, M., & Tullberg, B. S. (2011). Is the higher rate of parental 
child homicide in stepfamilies an effect of non-genetic relatedness? Current Zoology, 
57(3), 253–259. http://doi.org/10.1093/czoolo/57.3.253 

Tooley, G. A., Karakis, M., Stokes, M., & Ozanne-Smith, J. (2006). Generalising the 
Cinderella Effect to unintentional childhood fatalities. Evolution and Human Behavior, 
27(3), 224–230. http://doi.org/10.1016/J.EVOLHUMBEHAV.2005.10.001 

Tracey, M. R., & Polachek, S. W. (2018). If looks could heal: Child health and paternal 
investment. Journal of Health Economics, 57, 179–190. 
http://doi.org/10.1016/j.jhealeco.2017.11.007 

Trivers, R. (1972). Parental investment and sexual selection. In B. Campbell (Ed.), Sexual 
Selection and the Descent of Man (pp. 136–179). Aldine. 

Trivers, R. L. (1974). Parent-Offspring Conflict. American Zoologist, 14, 249–264. 
Trivers, R., & Willard, D. (1973). Natural selection of parental ability to vary the sex ratio of 

offspring. Science, 179(4068), 90–92. 
Uggla, C., & Mace, R. (2016). Parental investment in child health in sub-Saharan Africa: a 

cross-national study of health-seeking behaviour. Royal Society Open Science, 3, 
150460. 

Valera, F., Hoi, H., & Schleicher, B. (1997). Egg burial in penduline tits, Remiz pendulinus : 
its role in mate desertion and female polyandry. Behavioral Ecology, 8(1), 20–27. 
http://doi.org/10.1093/beheco/8.1.20 

Veller, C., Haig, D., & Nowak, M. A. (2016). The Trivers–Willard hypothesis: sex ratio or 
investment? Proceedings of the Royal Society B: Biological Sciences, 283(1830), 
20160126. http://doi.org/10.1098/rspb.2016.0126 

Verhagen, E., & Sauer, P. J. J. (2005). The Groningen Protocol — Euthanasia in Severely Ill 
Newborns. New England Journal of Medicine, 352(10), 959–962. 
http://doi.org/10.1056/NEJMp058026 

Walker, R., Gurven, M., Hill, K., Migliano, A., Chagnon, N., De Souza, R., … Yamauchi, T. 
(2006). Growth Rates and Life Histories in Twenty-Two Small-Scale Societies. J. 
Hum. Biol, 18, 295–311. Retrieved from www.interscience. 

Walker, R. S., Flinn, M. V, & Hill, K. R. (2010). Evolutionary history of partible paternity in 
lowland South America. Proceedings of the National Academy of Sciences of the 



Lawson DW. Parental care. (in press). In Koster J, Scelza B, Shenk M (Eds). Human Behavioral Ecology. 
 
 

 59 

United States of America, 107(45), 19195–200. 
http://doi.org/10.1073/pnas.1002598107 

Walker, R. S., Hill, K. R., Flinn, M. V., & Ellsworth, R. M. (2011). Evolutionary History of 
Hunter-Gatherer Marriage Practices. PLoS ONE, 6(4), e19066. 
http://doi.org/10.1371/journal.pone.0019066 

Wamani, H., Astrøm, A. N., Peterson, S., Tumwine, J. K., & Tylleskär, T. (2007). Boys are 
more stunted than girls in sub-Saharan Africa: a meta-analysis of 16 demographic 
and health surveys. BMC Pediatrics, 7(1), 17. http://doi.org/10.1186/1471-2431-7-17 

Wander, K., & Mattison, S. M. (2013). The evolutionary ecology of early weaning in 
Kilimanjaro, Tanzania. Proceedings. Biological Sciences / The Royal Society, 
280(1768), 20131359. http://doi.org/10.1098/rspb.2013.1359 

Wells, J. C. K. (2000). Natural Selection and Sex Differences in Morbidity and Mortality in 
Early Life. J. Theor. Biol, 202. Retrieved from http://www.idealibrary.com 

Wells, J. C. K. (2012). Ecological volatility and human evolution: a novel perspective on life 
history and reproductive strategy. Evolutionary Anthropology, 21(6), 277–88. 
http://doi.org/10.1002/evan.21334 

West, S., El Mouden, C., & Gardner, A. (2011). Sixteen common misconceptions about 
the evolution of cooperation in humans. Evolution and Human Behavior, 32, 231–262. 

Williams, G. (1966). Natural selection, the costs of reproduction, and a refinement of 
Lack’s principle. American Naturalist, 100(916), 687–690. 

Williams, G. C. (1966). Adaptation and natural selection. Princeton, NJ: Princeton 
University Press. 

Wood, B. M., & Marlowe, F. W. (2014). Toward a Reality-Based Understanding of Hadza 
Men’s Work. Human Nature, 25(4), 620–630. http://doi.org/10.1007/s12110-014-
9218-z 

Wu, H., Yang, S., Sun, S., Liu, C., & Luo, Y.-J. (2013). The male advantage in child facial 
resemblance detection: behavioral and ERP evidence. Social Neuroscience, 8(6), 
555–67. http://doi.org/10.1080/17470919.2013.835279 

Yu, Q., Zhang, Q., Chen, J., Jin, S., Qiao, Y., & Cai, W. (2016). The Effect of Perceived 
Parent-Child Facial Resemblance on Parents’ Trait Anxiety: The Moderating Effect of 
Parents’ Gender. Frontiers in Psychology, 7, 658. 
http://doi.org/10.3389/fpsyg.2016.00658 

Yu, Q., Zhang, Q., Jin, S., Chen, J., Shi, Y., & Li, Y. (2017). The effect of perceived facial 
resemblance on parent-child relationship. Personality and Individual Differences, 116, 
359–365. http://doi.org/10.1016/J.PAID.2017.05.016 

Zimmerman, F. J. (2003). Cinderella goes to school: The effects of child fostering on 
school enrollment in South Africa. Journal of Human Resources, 38(5), 557–590. 

 


