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Modern societies have undergone changes that affect grandparental and other
extended-kin relationships. Birth rates and conjugal stability have decreased
while life expectancy and residential mobility have increased. State welfare
provisions have largely replaced dependence on kin support in many mod-
ern states. Extended families have become smaller, with children having
fewer siblings, fewer aunts and uncles, and fewer cousins. The breakdown
of traditional family structures has been proclaimed repeatedly. But do
these demographic changes touch deeper family structures? Scientists with
an evolutionary perspective are reluctant to confirm and hesitant to con-
sider the present time unique. Most people have or will have grandchildren,
and all have or had grandparents. With rising life expectancy, more people
will have living grandparents and will be grandparents for a longer portion
of their lives. The plays may change, but the plots remain the same. The
mother-daughter relationship will remain the center of the family. With ris-
ing divorce rates and child custody typically given to mothers, matrilineal
ties are strengthened and men marginalized from the family. The role of the
maternal grandmother might therefore become even more important in the
future than it has been in the past.

Much family research has been done by sociologists, who traditionally
do not address sex differences in human nature. They tend to break fami-
lies at generations (e.g., parents vs. grandparents) and group grandparents as
a homogenous quartet (e.g., Szinovacz 1998). When distinctions are made,
grandmothers and grandfathers may be differentiated, but typically without
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consideration of lineage. Only in rare cases (e.g., Dench & Ogg 2003, Finger-
man 2004, Rossi & Rossi 1990) are grandparents categorically distinguished
into the four types of grandparents, but even when they are, evolutionary
theory provides no guidance about basic sex differences. Evolutionary psy-
chologists heed the advice of Socrates to cut hunted game (meaning nature)
at its joints. From this perspective, the differentiation along sex and lineage
is crucial. There are grandparents and grandparents, and what is good for the
goose may not be good for the gander.

In this chapter, we argue that grandparenthood may trigger psychologi-
cal adaptations with relationship-specific features. Grandparental investment
cannot be understood adequately without consideration of its Darwinian fit-
ness consequences. We similarly cannot understand relationships with aunts
and uncles and nieces and nephews without such consideration. Because par-
ents are mediators of grandparent and grandchild relationships, the evolution-
ary analysis of grandparenthood sheds light on the seemingly universal plight
of in-law relationships, most conspicuous in the conflict between mothers-in-
law and daughters-in-law. Investment in progeny and the emotional closeness
of intergenerational dyads is highly and robustly structured. This structure
is parsimoniously and to a considerable extent accounted for by a few basic
reproductively relevant variables including sex-specific reproductive strategy
and relationship uncertainty (Euler, Hoier, & Rohde, in press).

REPRODUCTIVE STRATEGY AND RELATIONSHIP
UNCERTAINTY AS BASIC DETERMINANTS OF
GRANDPARENTAL INVESTMENT

The reproductive strategy of the female mammal demands high maternal in-
vestment. Maximizing genetic replication generally requires maximizing ma-
ternal investment, whereas for men, with their high reproductive potential,
the opportunity costs of paternal investments are higher. Maternal investment
is thus obligatory and paternal investment more facultative, that is, depending
on circumstances. This asymmetry between the sexes has far-ranging
consequences in the area of intergenerational solidarity as well. The particular
consequences are not always straightforward but are mediated by socioeco-
logical circumstances, like subsistence conditions, mating and kinship system,
division of labor, residence pattern, lineality, resource control, and inheritance
rules (Holden, Sear, & Mace 2003; Leonetti, Nath, Hemam & Neill 2005;
Voland & Beise 2005).

Juvenile humans, relative to other primates, show the highest demand
for parental investment. To be able to fulfill these demands, mothers need
help raising offspring and appear to display features that offset children's
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investment demands (e.g., preferences for mates of high social standing,
resources, and ambition] (Buss 2003). The traditional view is that fathers
provide help in various forms, including time, food provision, protection,
and child socialization. However, even though humans belong to a rare few
primate species where paternal investment occurs at all, the absolute invest-
ments made by fathers are small relative to those made by mothers. Even
among Aka Pygmies, where fathers have been considered most helpful, their
investment pales compared to the investment made by mothers (Hewlett
1991). As to food, the caloric contribution of fathers in hunter-gatherer
societies is not as impressive as once thought. Hunting successes come
unpredictably and are generally shared among the tribe in order to contribute
to the status of the hunter, and even the total calories from hunting are less
than those from gathering. Above all, Pleistocene men were probably just not
around much of the time but were instead roaming and ranging, fighting and
philandering. Babies, however, required constant attention.

Help for mothers may therefore have come dependably from closely
related females, most notably from the mother's mother, less from her sisters,
and some from her preadolescent daughters. Grandmaternal support can
help explain the relatively short human inter-birth interval in natural fertil-
ity populations (Mace & Sear 2005). In ancestral populations, without mod-
ern conveniences such as grocery stores, baby carriages, and baby formula,
the inter-birth interval was probably around 3 years if circumstances were
good. This appears long, but only when compared to the birthrates of historic
times before the modern demographic transition. Compared to other pri-
mates, such a birth interval is rather short (Galdikas & Wood 1990). Help
from maternal grandmothers is assumed to have enabled human mothers to
attain such a short inter-birth interval. In addition to increasing the fertility
of her daughter, grandmother's help may also decrease the mortality of her
grandchildren (Sear & Mace in press).

Grandmothers can help only if they have a surplus of resources, which
they might have if they do not themselves have infants that demand care.
Menopause is a unique feature of human female life history that may have
enabled this balance between female investment in offspring and in grand-
children. The idea of menopause as a reproductive adaptation was first put
forth by Williams (1957) and was later referred to as the "grandmother
hypothesis," not quite correctly so, because Williams was apparently consid-
ering only the older female as a mother, not as a grandmother: "It may have
become advantageous for a woman of forty-five or fifty to stop dividing her
declining faculties between the care of extant offspring and the production
of new ones" (pp. 407-408). Hamilton (1966) expanded on this notion of
"a special value of the old woman as mother or grandmother" (p. 37) but
was reluctant to consider it an adaptation. We could, therefore, distinguish
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between a weak and a strong version of the grandmother hypothesis, the
weak one referring merely to the menopausal cessation of reproduction, the
strong one adding care of grandchildren.

The grandmother hypothesis is intuitively appealing, but debate continues
about if menopause is indeed an adaptation, or only a byproduct or mod-
ern artifact (for a summary see Voland, Chasiotis, & Schiefenhovel 2005).
There are strong data suggesting that grandmaternal help can contribute to
the fitness of the mother and to the survival of the grandchildren (Hawkes,
O'Connell, & Blurton-Jones 1989; Hawkes, O'Connell, Blurton-Jones,
Alvarez, & Charnov 2000, Lahdenpera, Lummaa, Helle, Tremblay, & Rus-
sell 2004), and thus to the inclusive fitness of the grandmother herself. Most
convincing are recent data by Sear and Mace (in press) on the effect of the
presence of kin on child survival rates among natural fertility populations.
The presence of the maternal grandmother contributed to grandchildren's
survival in the majority (10 out of 12) of studies. The presence of the other
three grandparents was overall less beneficial to grandchildren. Surprisingly,
Voland and Beise (2002) even showed that in a historical northern German
population it was better for child survival if the paternal grandmother, that
is, the mother-in-law, was not alive.

To help the adult daughter in her maternal effort is in the inclusive-
fitness interest of a postmenopausal woman, and the best she can offer
her daughter is her time, food acquisition (in subsistence societies), and
child care (in all societies). Her husband, the maternal grandfather, may
be of additional help, but his opportunity costs are higher, which means
that he can be assumed to be generally less inclined than his spouse to
help his daughter. Grandparental resources are limited, and their allocation
must be maximized. How much should be invested in the adult son and
his children? The son is not as burdened with child care as is the daughter,
but he can be aided in his reproductive effort, not by time for child care,
but by the transfer of status and wealth, if socioecological conditions permit
transformation of status and wealth into sexual access. These conditions lead
to the comparably high reproductive variance of men, as seen in traditional
pastoral societies with a mating system of optional polygyny. Ancestral Pleis-
tocene environments, however, were presumably to be not characterized by
extreme sex differences in reproductive variance. Under conditions of rela-
tive pervasive monogamy, be it ecologically imposed, as in the Stone Ages,
or culturally imposed, as in modern societies, time investment in the adult
daughter and her children rather than in the adult son and his children
should be the more desirable option for postmenopausal women. Whether
daughter-biased investment is subsumed under matrilateral bias, allomoth-
ering, or cooperative breeding, the ultimate cause derives from the sex-
specific reproductive strategy of humans.
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The role of paternity uncertainty, or more precisely, grandmaternity and
grandpaternity uncertainty, was first mentioned by Dawkins (1976). Grandpar-
ents throughout human evolutionary history had varying degrees of certainty
in their relatedness to grandchildren. Maternal grandmothers could have been
more certain about their relatedness to grandchildren than could other grand-
parents. The maternal grandfather and the paternal grandmother each have
one link of paternity uncertainty; the paternal grandfather has two links. The
discrepancy between assumed and actual paternity in current Western societ-
ies is less than 3%, rather than the ominous 10%, which appears to be more a
modern myth than a fact (Euler 2004), but it may have well been around 10%
or more in earlier times. Relationship certainty is, therefore, a feature to be
considered when evaluating preferential grandpatemal investment, although
it has, in our judgment, weaker effects than do sex-specific reproductive strat-
egies. For many researchers in evolutionary accounts of grandparenthood (e.g.,
Smith 1991), however, paternity uncertainty is the only factor considered.
The problem with such a monocausal explanation is the observation that,
generally, the maternal grandfather invests more in grandchildren than does
the paternal grandmother. This problem has been specifically addressed by
Laham, Gonsalkorale, and von Hippel (2005) in "Preferential Investment in
More Certain Kin" (see also Beise 2005, pp. 232-233), whose charm is par-
simoniousness. Laham et al.'s "outlet theory" will be discussed in more detail
below. We take the position that sex-specific reproductive strategy and pater-
nity uncertainty are ultimate causes, which contribute to both the obvious
matrilateral bias in human family structures in general and the discriminative
grandparental investment in particular (Euler, Hoier, & Rohde 2001).

THE SOLICITUDE RANK ORDER OF GRANDPARENTS

Grandparent-grandchild relationships may be approached from different
perspectives. The informant may be the grandchild, the linking parent, or the
grandparent. The three information sources appear to be mostly consistent,
although grandparents themselves tend to ascribe the greatest importance
to and express the highest satisfaction with the grandparental role, feel most
closeness to kin, and claim the highest rate of contact (Dench & Ogg 2003).
The informant may be questioned about a plethora of proxies for invest-
ment, including ratings of grandparental solicitude, favorite grandparents and
grandchildren, and contact frequencies. The determinants of grandparental
investments, finally, are not restricted to sex-specific reproductive strategy
and paternity uncertainty. These two variables are important but nevertheless
account for only a fraction of the total variance. We shall present empirical
results that cover some aspect of each of the three avenues.
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