MEN IN THE DEMOGRAPHIC TRANSITION
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Women's fertility is the focus of most demographic analyses, for in most
mammals, and in many preindustrial societies, variance in male fertili-
ty, while an interesting biological phenomenon, is irrelevant. Yet in
monogamous societies, the reproductive ecology of men, as well as that
of women, is important in creating reproductive patterns. In nineteenth-
century Sweden, the focus of this study, male reproductive ecology
responded to resource conditions: richer men had more children than
poorer men. Men’s fertility also interacted with local and historical fac-
tors in complex ways to have significant impact on population growth.
As a result, “the” demographic transition was local, and locally
reversible, in Sweden. Results cannot be simply translated from nine-
teenth-century studies to current attempts to promote fertility decline,
because today, male and female resource-fertility curves differ in shape,
not only in magnitude. When we translate studies of fertility decline, it
is important to study individual fertility and to discern whether, in any
particular case, male and female patterns are similar.

key worDs: Demographic transition; Sex differences; Reproductive
patterns; Life history strategy.

The period in western Europe and North America when family sizes fell
dramatically, called “the” demographic transition, is of central interest
today—population growth is an increasing political and environmental
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problem, and if we understand what causes family sizes to fall, perhaps
we can enhance the transition to smaller families around the world in a
humanitarian fashion. The causes (not correlates) of the demographic
transition are, however, little understood, despite more than thirty years
of concentrated effort by thoughtful demographers in several countries
(e.g., Schofield and Coleman 1986). We do know that the phenomenon
is not unitary, but seems to respond to externalities like economic con-
ditions, and typically proceeds locally, and reversibly (e.g., Lockridge
1983; Low 1989a).

Central to most analyses is the study of women'’s age-specific fertili-
ty. After all, female fertility is at the heart of population growth; in most
mammals, and in many preindustrial societies, variance in male fertili-
ty, while an interesting biological phenomenon, isn’t relevant—one can
hunt 90% of the bucks in a deer population, and all females will still
conceive. Here I argue that when the two sexes show different resource-
fertility correlations and divorce exists, we should pay attention to the
individual reproductive patterns of both men and women, rather than
relying simply on aggregate population patterns.

In most mammals, including many preindustrial human populations,
males, while having the same average number of offspring as females,
experience more variance in reproductive performance. This difference
is most pronounced in polygynous systems; however, Clutton-Brock
(1983) notes that variance can also be high in monogamous systems
because the zero-success class has so much impact (Falconer 1981)—any-
thing increasing the size of the failure class is important in monogamous
systems as well as polygynous systems (e.g.,, Low 1988). Typically,
resources, status, and power co-vary with reproductive success for
males; for females, survivorship (number of reproductive years) is most
important (e.g., Clutton-Brock et al. 1982; Le Boeuf and Reiter 1988).
Because male variance is high, great expenditure and risk-taking may be
profitable (e.g., Low 1988, 1989a, 1989b, 1990a, 1990b). In most societies
for which there is information (reviewed by Low 1993a), men use
resources to gain reproductive advantage, but this merely increases the
variance in men’s reproductive success; what happens to men'’s repro-
duction, as in most other mammals, may have little effect on women'’s
fertility.

In monogamous societies, if these wealth/status correlations still hold,
and if family wealth remains men’s wealth, then men’s wealth or status
will affect fertility patterns. The correlations between wealth and/or sta-
tus and numbers/survivorship of offspring, and the impact such corre-
lations have on variance, are seldom considered in demographic analy-
ses. Sometimes the correlations are assumed to have disappeared during
the demographic transition. Data from current western technological
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societies look more ambiguous: Mueller and Short (1983) report some
significant positive findings, some significant negative findings, and
some studies showing nonsignificant trends between wealth and fertili-
ty. Daly and Wilson (1983) found that women'’s fertility correlated with
husband’s income in 1970 census data, and there is some evidence that
men in industrial “monogamous” societies remarry more than do
women, with resulting increased variance in men'’s reproduction—effec-
tive polygyny (Essock-Vitale 1984). On the other hand, Vining (1986),
using proxy measures such as education (rather than income), argues for
a negative correlation between wealth and fertility—although he has
neither resource measures nor lifetime fertility data. Several workers
have found generaily positive trends between status and fertility within
a single class, but significant differences among classes (Freedman and
Thornton 1982; Hughes 1988; Symons 1974).

A paradox exists: within societies, even current ones, when a correla-
tion exists between wealth or power and reproduction, that correlation
is usually positive for men. I argue that it may not be positive for
women who earn their own income. And when we look at aggregate
multinational data (e.g., Birdsall 1980), comparing total fertility rate
(TFR, the number of children a woman would have if she had average
age-specific fertility at all ages, and completed her reproductive career;
this measure ignores both infant and adult female mortality), and
GNP/ capita {gross national product per capita), we see a negative cor-
relation: on average, the total fertility rates of poor countries are greater
than those of richer countries. Only if we understand sex differences,
and the connections between individual life histories and the population
patterns, will we be able to make intelligent decisions about aid as it
might impact wealth and fertility. It is of some interest, therefore, to
explore ecological correlates of men’s patterns of fertility during the
demographic transition, to see if the resource-reproduction correlations
seen in traditional societies disappear.

The problem is complicated by both evolutionarily novel events and
techniques of data handling. Several factors are relevant (Low 1993b):
serial monogamy in modern industrial societies (which may change
reproductive variance); the difficulties of inference from census data; the
evolutionary novelty of cheap, effective birth control; the differing
responses to wealth and status in men and women; the particular diffi-
culties women face in market-economy employment and in caring for
children. What happens to populations is the statistical sum of what
happens to individual lifetimes—and thus family fertility, survivorship,
and mobility—as a result of familial resources and effectiveness of
investment by parents in individual children. If individuals respond dif-
ferently to external shifts in resources (e.g., because the shifts benefit
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some while costing others), then what happens to population numbers
depends on what proportion of the population comprises different kinds
of families. If these responses differ systematically between the sexes in
ways that may interact with other (e.g., wealth) differences, we need to
know about men’s, as well as women'’s, reproductive patterns.

SWEDEN IN THE DEMOGRAPHIC TRANSITION

Nineteenth-century Sweden provides excellent records for such analysis,
because both the Lutheran Church and the government kept copious
and careful records on everything from birth, death, and marriage, to
occupation and land ownership, to literacy (priests gave catechism
exams yearly). Sweden was largely agricultural, with emerging indus-
trialization (Mendels 1981), and a large part of the labor force worked
part-time or at home. The family could function as a form of economic
enterprise (see also Flandrin 1979; Habakkuk 1955). Such proto-
industrialization tended to develop in regions like Sweden, which com-
bined an underemployed, land-poor population with access to urban
markets (e.g., Tilly 1978). In Sweden it was probably related to land
enclosure and inheritance changes during the nineteenth century (Jérberg
1972, 1975).

As in most western industrial nations today, marriage in Sweden fol-
lowed the “European” pattern (Hajnal 1965), with women marrying for
the first time in their early to mid-twenties, and men in their late twen-
ties (see Low et al. 1991:29). At marriage the new couple typically set up
their own independent household; a relatively high proportion of indi-
viduals never married (Low 1989a, 1990a; Low and Clarke 1991). Formal
divorce was essentially unknown. From 1686 to 1810, the nobility prac-
ticed “fideicommiss,” or male primogeniture, with the constraint that
the eldest son must continue the practice {Inger 1980; Malmstrom 1981).
Until 1845 in Sweden, sons inherited twice as much as daughters; after
that date, daughters had equal inheritance rights—although in practice
sons had first choice of the land and goods that were to be their inher-
itance, and sons could purchase their sisters’ inheritance from them
(Inger 1980; Lo-Johansson 1981). This meant that disputes occasionally
arose over the value of the exchanged inheritance items; purchasing
needed land from a sibling could prove economically onerous, but also
siblings sometimes complained that they did not receive fair value (com-
mon elsewhere in Europe; see Habakkuk 1955).

Even after the shift from fideicommiss, and establishment of equal
inheritance laws for both sons and daughters, inheritance biased by
birth order was often evident (see Gaunt 1987; Low 1989a, 1990a), and
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a bias toward the first son was perhaps more evident in the northern
areas. Available land records (Low 1990a) suggest that land over-
whelmingly went to the firstborn son surviving to adulthood. Legal
agreements in which a father ceded his land to one (usually the eldest)
of his sons before his death, typically in return for room, food, and cer-
tain other rights, were common. But as Gaunt (1987) noted, during the
nineteenth century the payments delivered to the retiring father
increased in size, and receiving a farm became an economic burden.
Indeed, default was common, and contemporary jokes abounded about
arsenic as “retirement medicine” (Gaunt 1977, 1983). Thus, some tension
was evident both within and between generations over resources.

MATERIALS AND METHODS

Within-parish methods are described in detail elsewhere (Low and
Clarke 1991, 1992; Low 1989a, 1991; Clarke and Low 1992); they include
the calculation of actual number of biological children born to an indi-
vidual, and the number of those children alive at age 10 (when many
children in nineteenth-century Sweden began to work and live outside
their natal home). Here, I summarize pertinent information only briefly.
The sample comprised all men married between 1824 (when the com-
puterized records begin) and 1840 in the four parishes, and all their
male biological descendants (female data are summarized in Low 1991;
Low and Clarke 1991) up to the termination of records (1922 in Gull-
holmen, 1896 elsewhere). Biological descendants were defined as those
whose parenthood, through birth or baptismal records, could be reliably
established; it is thus a conservative estimate, since some records might
be lost, and some fathers of illegitimate children might not acknowledge
them. Women did not typically own resources/land /businesses (Low
1989a, 1990a; Low et al. 1991; Low and Clarke 1992); thus, as in earlier
analyses, I define wealth by father’s wealth for children and unmarried
daughters, by own wealth for adult men, and by husband’s wealth for
married women.

The parishes differed in many ways, and conditions changed through
time during the sample; men’s marital and lifetime reproduction
responded. An individual can only control some of the factors influenc-
ing his or her reproductive life. In this study, some extrinsic factors were
related to the family into which one was born, others to an external,
broader economy. Familial factors, such as the occupation(s) of one’s
father, whether or not he owned land, and one’s order of birth into a
family clearly influenced an individual's life (Low and Clarke 1992).
Factors external to the family, such as the basis of the regional economy
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(in this sample, forestry, agriculture, mining, fishing, etc.) and other
resource fluctuations, could also influence an individual’s reproductive
success (Low and Clarke 1993).

Reproductive patterns varied through time and among parishes
(Lockridge 1983; Low and Clarke 1991; Low et al. 1991; see also Reskaft
et al. 1992). So did wealth: what made a man “rich” in Gullholmen
would only be a mediocre occupation in Nedertorned. On the other
hand, land was less productive in Nedertorned. In one parish (Tuna)
land ownership information is available (Low 1990a); in others only
occupational information is available (Low 1989; Low and Clarke 1991,
Low et al. 1991). Thus, it is important to analyze lifetime reproductive
success relative to that of the reproductive competitors present at the time in
each parish. To explore the effects of wealth on lineage success in this
society most broadly, to ask about “better” versus “worse” strategies,
one must subsume temporal and spatial differences without ignoring
them (Low and Clarke 1992).

To make broad comparisons possible without ignoring this variation
among parishes and through time, I will follow Low and Clarke (1992)
and compare each individual’'s wealth as “richer” (owned land and/or
had occupational status of upper middle class, lower middle class, or
bonder [farmer]) versus “poorer” (occupational status of torpare [cottar]
or proletariat and no land ownership record). Each adult man’s lifetime
reproduction is compared with the median for (1) all men reaching
“maturity” (23 years) in any decade in any parish and (2) all men mar-
rying in each decade in each parish. Thus I compare any man'’s lifetime
reproduction with the median for his parish and decade of maturation
or marriage, as appropriate. Statistical analyses compare the entire sam-
ple, stratifying by class. Reproductive measures are thus compared for
richer versus poorer individuals, with comparisons stratified by parish
and decade. In this way, changes through time and differences among
parishes can be integrated.

RESULTS AND DISCUSSION

Resources and Men’s Reproduction

Access to resources was important to men’s reproductive success in
nineteenth-century Sweden, although the particulars differed among the
parishes (below). Individuals might be better off because they owned
land (Low 1990a; Low and Clarke 1991, 1992, 1993), because they had
higher status or a more stable occupation (Low 198%9a; Low and Clarke
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1991, 1992, 1993), or, within a family, simply because they were born
first and therefore had higher reproductive value to their parents
(because they start their reproductive careers earlier; e.g., Fisher 1958;
Keyfitz 1985; also Low 1991). Men with “better” occupations were more
likely to marry (Low and Clarke 1991), and married men had signifi-
cantly more (acknowledged) children than unmarried men, and signifi-
cantly more children surviving to age 10 (Low 1990a; Low and Clarke
1991). Richer men married younger women (higher reproductive value;
Fisher 1958) than poorer men did, and they had larger families (Low
1989a, 1990a; Low and Clarke 1991, 1992).

Where land ownership records were available, we found that
landowners were more likely to marry than non-landowners, and they
married younger women (Low 1990a). Married men who owned land
had more children than married men without land (Low 1990a). Within-
parish analyses suggested that for women, age at marriage was more
important in determining lifetime reproduction than either husband’s or
father’s occupation (Low 1989a, 1990a; Low and Clarke 1991). However,
women who married richer men tended to marry earlier, and more
inclusive analyses (Low and Clarke 1992) showed that when “richer”
versus “poorer” women were compared, richer women showed higher
age-specific fertility at all ages than poorer women. Both sons and
daughters born to wealthier fathers had a greater likelihood of surviv-
ing, remaining in the parish, marrying, and having more than the medi-
an number of children, than children born to poorer fathers (Low and
Clarke 1992).

Males were less likely to migrate than females, both as children and
as adults; again, particulars differed among the parishes (Clarke and
Low 1992). Much of the patterns reflected the importance of resources.
People in Locknevi (in which resource constriction occurred; Low 1989a,
Low and Clarke 1991) were most likely to migrate. Children of farmers,
with a possibility of inheriting land, were the least likely to move
(Clarke and Low 1992). Individuals born late to large families were more
likely to migrate than those born before them (Clarke and Low 1992).
The ultimate influence of migration on the reproductive lives of dis-
persers is unknown.

The four parishes in which men'’s patterns are examined here are scat-
tered from south to north in Sweden, and they varied greatly in their
economic bases (see Low and Clarke 1991).

Gullholmen. Gullholmen Parish is an island where most people
earned a livelihood by fishing; the catches could vary considerably from
year to year. Its small population rose steadily during the nineteenth
century (Swedish Demographic Database, unpublished statistics) but
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was always less than 1,000 individuals (Low and Clarke 1991). Because
the island was small, however, density was the highest of any parish.
Perhaps related to the uncertainties of fish catches, and the costs associ-
ated with commercial fishing, people married late. Nonetheless, the life-
time family size of married individuals was the highest of the four
parishes (Low and Clarke 1991). In this parish, there was little variation
in occupational status. Men’s occupation was correlated with probabili-
ty of marrying but not with survivorship; only in generation 1 was
occupation related to a man’s lifetime fertility. Land ownership records
were not analyzed.

Locknevi. In Locknevi Parish, in Sméland, geographic constraints lim-
ited farming (Gerger and Hoppe 1980): only in the central valley were
the fields sufficiently fertile for farming. A small ironworks in the south-
western part of the parish provided supplemental income for some
farmers until the 1880s. In the early 1800s, a few very large landowners
held large estates and employed agricultural day workers (statare).
These large estates were divided and sold off (Gerger and Hoppe 1980),
and their rich owners moved out of the parish, so landholdings became
progressively smaller even as more (marginal) land came into cultiva-
tion. Population growth stagnated in the later part of the nineteenth cen-
tury (Low and Clarke 1991). Thus resource holdings shifted from being
relatively uneven, with some very large holdings, to more even but less
valuable holdings. During the early periods, strong correlations existed
between men’s occupations and their reproductive success; when the
rich landowners moved, these differences became muted (Low 1989a).

Tuna. The population of Tuna Parish, in Medelpad, nearly tripled
during the nineteenth century (Low and Clarke 1991). Tuna was large-
ly a farming parish, though forest and mining industries were also pres-
ent in the early 1800s. As in Locknevi, many men worked in the iron
foundry as well as farmed (see Ostergren 1990; Sundin and Tedebrand
1981); Tuna experienced rapid industrialization from 1850 onward (Nor-
berg and Rolén 1979). Tuna’s economy was more diverse (forestry, iron-
work, mixed crop agriculture) than that of more southern parishes like
Locknevi. Perhaps as a result of this diversity, and the availability of
nonmarket alternatives (hunting, fishing), neither population measures
nor reproductive patterns corresponded with market economic fluctua-
tions in Tuna Parish (Low and Clarke 1993; also see Jorberg 1972,
Sundin 1976). Landowners had larger families—and less variance in
their reproduction—than others, no matter what the times. Perhaps land
ownership provided a buffer against hard times, over and above the
nonmarket alternatives.
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Nedertorned. Nedertorned, the northernmost study area, was a farm-
ing parish in an area of poor land and short growing seasons. Through-
out the first half of the nineteenth century, the Finnish habit of feeding
infants on cow’s milk rather than nursing was common (Brindstrom
1984) and had a negative impact on infant survival (Lithell 1982; Low
1991; Low et al. 1991). In the mid-nineteenth century, the central
Swedish government established a bureaucratic outpost in Haparanda,
resulting in a more varied economic environment. The population of
Nedertorned rose steadily during the nineteenth century (Low and
Clarke 1991). Brandstrém (1984) found fertility differences related to
men’s occupations: richer men had larger families. In a smaller, more
restricted sample, Low and Clarke (1991) found the same trend, but at
nonsignificant levels.

Inheritance, Men'’s Status, and Men’s
Reproduction

Throughout the study period, as expected in a society with heritable
wealth, “richer” men, those with land or a high-status occupation, tend-
ed to have “richer” sons (n = 2065, ¥% = 1261.5, d.f. = 1, p < 0.00001). Fur-
ther, richer men, though they tended to come from larger families, came
from families with fewer brothers than poorer men (n = 1690, d.f. =
1688, t = 6.98, p < 0.00001). This suggests that if there are fewer com-
petitors within a family for the resources required to become established
and seek a wife, one may have a better chance. This appears to be a
problem for men rather than women (see Low 1991).

Richer men (whether their fathers were rich or poor) were more like-
ly to marry than poorer men (n = 2646, x? = 13.72, p = 0.0002). Father’s
wealth was not related to probability of marrying (n = 2095, ¥ = 1.52,
p = 0.217). A man’s own status was not related to his age at marriage
(richer 27.56 years vs. poorer 27.37 years; n = 1419, d.f. = 1417, ¢t = 0.563,
p = 0.574). However, richer men married younger women (25.5 years vs.
26.2 years) than poorer men (n = 1414, t = 2.105, p = 0.035). In contrast,
sons of richer men married earlier (26.9 years vs. 27.9 years) than sons
of poorer men (n = 1435, t = -3.21, p = 0.001), but there was no differ-
ence in the age of women these men married (25.03 vs. 25.5 years; p =
0.26). Thus, as in individual parish analyses with other measures (Low
1991, 1990a; Low and Clarke 1991, 1992), richer men married women of
higher reproductive value. The “head start” of father’s wealth did not
persist through a man’s lifetime, except as it affected a man’s likelihood
of becoming rich himself. Thus, sons of rich men were more likely to
become rich than sons of poor men—but poor men’s sons who nonethe-
less became rich did better reproductively.
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The fact that richer men, in general, married younger women suggests
that they might have had more children in their lifetimes than poorer
men. They did, but the pattern is of interest in the context of the demo-
graphic transition. Richer men waited longer to have their first child;
they had an average delay from marriage to birth of firstborn of 16
months, compared with 8 months for poorer men (n = 1261, d.f. = 1259,
t = 3.003, p = 0.0027). They were thus older when their first child was
born, though their wives were not. Richer men were, on average, 28.13
years old, compared with 26.87 years for poorer men, when their first
child was born (n = 866, d.f. = 864, t = 3.59, p = 0.003). However, they
also experienced an average of 22.77 fertile years (see Low 1989a, 1990a)
versus 19.32 years for poorer men (n = 2040, d.f. = 2038, t = 437, p =
0.00001) and thus were older when their last child was born (37.76 vs.
36.37; n = 866, d.f. = 864, t = 2.55, p = 0.011).

As a result of these differences, richer men indeed had more children
than poorer men. Such patterns are often hard to discern because the
fertility in one area may be persistently higher than in another (see Low
and Clarke 1991 for summary fertility in this sample). But if we compare
each man'’s fertility to the median fertility for all men in the same parish
either reaching age 23, or marrying, in the same decade, the pattern is
clear (Figure 1a). Richer men had higher fertility than poor men,
whether one compares adult men by parish and decade of maturation
(n=1337,df.=2,%2=218,p 8

0.00001) or married men by parish and decade of marriage (n = 1130,
df. =2, %? =117, p = 0.003).

The relative advantage of wealth varied over the course of the study
period, perhaps as a result of historical particulars (Low and Clarke
1993). Figure 1b shows the reproductive success of richer versus poorer
men (not including G1, all of whom were married) reaching age 23 in
each decade, compared with all other men reaching maturity in the
same home parish. Richer men reaching maturity in the 1840s were
much better off reproductively than comparable poorer men. Poorer
men reaching maturity in the 1850s fared better than richer men; richer
and poorer men who reached maturity in the 1860s did about equally
well, and in the 1870s and 1880s, richer men again did better. Even
though the overall pattern favored the success of richer men, there were
better and worse times and places for richer versus poorer men (see also
Low 1989a; Low and Clarke 1991, 1992, 1993).

A man’s lifetime pattern was a product not only of his father’s status
but his own abilities to gain wealth; wealthy men had richer—and poor-
er—sons, and some men were able to acquire wealth in spite of being
born to a poor father. The 426 richer men of generation 1 showed a life-
time fertility of 4.83 + 0.16, and the poorer men 3.98 + 0.19 (d.f. = 717,
t = 3.38, p = 0.0008). However, the fertility differences interacted with
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Figure 1. (a) Richer adult men were more likely to father at least the
median number of children (compared with other men who reached
maturity in the same decade in the same parish) than poorer men. They
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children who survived to age 10. (b) These general patterns were mod-
ified by external conditions: richer men who matured before 1850 and
in the 1870s and 1880s showed a considerable advantage over poorer
men; poorer men who matured during the 1850s had a reproductive
advantage over richer men.
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differences in the inheritance and marriage patterns of these men’s chil-
dren (Figure 2). The richer men sired 626 children, of whom 592 sur-
vived to adulthood with known status: 259 richer sons (44.8%) and 37
(5.9%) poorer sons, and 191 richer daughters (35.1%) and 105 poorer
daughters (37.3%). Poorer generation 1 men sired 369 children, of whom
351 survived to adulthood with known status: 49 richer sons (13.9%),
131 poorer sons (37.3%), 6 daughters who married richer men (1.7%),
and 165 daughters who remained poorer (47%).

When the status of children is ignored, the overall sex ratio of chil-
dren born in generation 2 is almost exactly equal: 111.6 sons:100 daugh-
ters (richer fathers) and 111.4:100 (poorer fathers). But both richer and
poorer fathers tended to concentrate wealth in their sons {(cf. Hartung
1982), even in this monogamous, relatively egalitarian society. The ratio
of richer adult sons to daughters was 135.6:100 for richer fathers and
816.7:100 for poorer fathers. Poorer fathers produced richer adult sons
(partly through inheritance concentration, partly through sons’ initia-
tive) at more than eight times the rate their daughters became richer
(overwhelmingly through marriage). Still, poorer fathers were limited:
the ratio of richer:poorer sons of poorer fathers was 37.4:100, compared
with 700:100 richer:poorer sons of richer fathers. Daughters of richer
men could more easily marry richer men (182:100 richer:poorer daugh-
ters of richer fathers vs. 3.6:100 richer:poorer daughters of poorer
fathers).

Thus, although these families did not show the male bias in production
of the two sexes that occurs in other samples (e.g., Voland 1984), they
show a strong sex bias in investment in the two sexes, which differed
between richer and poorer men. In particular, poorer fathers’” wealth
became distributed as though wealth would make a significant differ-
ence in their sons’ reproduction. And the reproduction of “richer” sons
of “poorer” fathers was dramatically higher than other categories; a
majority had the median (16.3%) or more than the median (51%) num-
ber of children. Perhaps a sense of upward mobility—the comparison of
trend in one’s resources—is as important in fertility patterns as the
absolute amount of resources. Johnson and Lean (1985), reviewing rele-
vant studies, found that couples assess their income relative both to
their parents’ income and to that of others in their social-economic
group. Similarly, Freedman and Thornton (1982) have shown that, in the
United States, families make deliberate decisions about family size in
response to their judgment of available resources, and that there is a cor-
relation between income and deliberately chosen family size. When acci-
dental pregnancies are considered, the picture becomes less clear. Other
studies suggest that when income is judged as favorable relative to that
of others, fertility is increased (e.g., Turke 1990).



A. Males born to poorer fathers

Figure 3. Some paths (heavy lines) were more likely than others for
sons (generations 2—4) born to richer or poorer fathers. Reproductive
comparisons are relative to all men who reached age 23 in the same
decade in the same parish for unmarried individuals, and relative to all
individuals marrying in the same parish during the same decade for
married individuals. Statistically significant differences are highlighted
by asterisks. Extrinsic factors (indicated by dotted lines) could matter,
for example, in probability of out-migrating or marrying (see also Low
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There are subtleties in the impact of wealth on lineages. It is obvious
from Figure 2 that although the “richer” fathers of generation 1 had far
more children than the “poorer” fathers, this pattern was not uniformly
reflected in the lifetime reproduction of their children. All children of
richer fathers had relatively high fertility, whether they themselves
ended up richer or poorer. Richer generation 1 men averaged 4.7 grand-
children (3.44 in richer households); poorer men averaged 4.13 (0.77 in
richer households). In this sample there is no singular pattern of fertili-
ty decline among the rich followed by a subsequent fertility decline
among the poor. Fertility declined in some parishes but not others dur-
ing this period (Low 1989a, 1990a; Low and Clarke 1991; Low et al.
1991). Even when fertility fell, richer men were reproductively better off
than others.

Resources and Men's Lifetimes

These patterns reflect differences that begin early in life and persist
for men (Figure 3). Low and Clarke (1992) analyzed the effects of wealth
and status over lifetimes of men born into G2-G4. Males born to poor
fathers were 7% more likely to migrate before age 15 than were sons of
rich men (Low and Clarke 1992). As adults, sons of rich men were very
likely (91%) to become wealthy themselves, whereas sons of poor men
were likely to stay poor (89%). As adults, poor sons of rich men were

Figure 3 (continued)

1989a; Clarke and Low 1992; Low and Clarke 1992). These greatest-
likelihood pathways simply track the percentage at each comparison
point of all individuals in the sample who followed one or another fate.
This is a visual representation, and the numbers diminish at each junc-
ture, so the percentages will not always suggest the results of the sta-
tistical analysis (e.g., a statistical difference may be great, while the per-
centage is small, or vice versa, because numbers are large or small). (a)
Sons born to poorer fathers were likelier to leave the parish before age
15 than sons of richer fathers (15% vs. 8%); for sons of poorer men who
stayed, there was an 89% chance they would be poor and a 40% chance
they would migrate out as adults. For such men who stayed, they were
likely never to marry (57%) and to have fewer than the median number
of children (97%) compared with all adults. (b) Sons born to richer
fathers, once they reached 15, had an excellent chance of becoming rich-
er themselves (91%). These men were more likely to stay as adults
(69%). Their chance of marrying was about 48%. Those who married
tended to have the median or greater number of children (59%), com-
pared with other married individuals; those who did not marry were
likely to have fewer than the median number of children (55%), com-
pared with all adults (modified from Low and Clarke 1992).
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6% more likely to migrate than poor sons of poor men (see Clarke and
Low 1992 on the influence of skills and resource liquidity on migration).

Of men who stayed in their birth parish, probability of marrying var-
ied with own and father’s status (Low and Clarke 1992). Poor sons of
poor fathers were most likely to remain unmarried (57%); 97% of those
poor, unmarried men had fewer than the median number of children.
Rich sons of rich fathers had an approximately equal chance of marry-
ing or not (48% vs. 52%), and once married had a 59% chance of having
the median or greater number of children. Rich sons of rich fathers who
did not marry were, like poor sons of poor fathers, more likely to have
fewer than the median number of children. Ninety-seven percent of
poor sons had this fate; 55% of rich sons did (Figure 3).

Low and Clarke (1992) found two less likely but interesting paths. The
few men who were able to attain wealth even though born to a poor
father had an 84% chance of marrying, and once married, a 66% chance
of having at least the median number of children (see Figure 2). On the
other hand, poor sons of rich fathers did not fare quite so badly as the
poor sons of poor fathers. Poor sons of the rich still had a greater prob-
ability of marrying (54% vs. 46%). Perhaps these men benefited from
their relationship within a wealthy family in ways not measured by
their occupational status.

Thus, the most likely life paths for men varied. Sons born to poor
fathers were most likely to remain poor themselves, never to marry, and
to have fewer than the median number of children. Sons of rich men
were most likely to become rich themselves. Their chances of marrying
or not were about equal; if they married, they were likely to have at
least the median number of children; if they did not marry, they were
likely to have fewer than the median number. A man’s lifetime fertility
was influenced by his, and his father’s, wealth. After a one-generation
lag, lineage increase through daughters as well as sons may have been
greater for rich men than for poor men (Low and Clarke 1992).

Legitimacy and Status

Rates of illegitimacy varied from 2% to 7% in the study parishes (Low
et al. 1991; Low and Clark 1991). The father’s status of illegitimate chil-
dren was never given as “upper middle class”; lower-status men were
consistently named as the fathers, just as conceptions during betrothal
were a lower-class phenomenon. Illegitimate children had the same sur-
vival rates as legitimate children, but they tended to disappear from the
sample when their mothers left the parish before the children were inde-
pendent (Low and Clarke 1991). Clearly, these children stood to inherit
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less. One possibility, of course, is that richer men never fathered chil-
dren out of wedlock. However, two-thirds of the illegitimate children’s
fathers were not identified, and there is a possibility that richer men
who did father illegitimate children escaped identification. If this was
true, then the fertility of richer men is underestimated.

Men’s Status and Children’s Survivorship

In earlier within-parish studies (Low 1989a, 1990a, 1991; Low and
Clarke 1991, 1992, 1993; Clarke and Low 1992), comparisons of within-
family survivorship by father’s occupation showed little pattern. Within
any parish, the children of upper-middle-class men, for example, did not
survive significantly better than the children of farmers or cottars. Since
Sweden has had social mechanisms in place to insure egalitarian treat-
ment perhaps longer than any other European country, this is the out-
come we would hope for. But since very subtle differences would be
easily swamped by changes from decade to decade (see Low and Clarke
1992), a broader comparison may be useful. Children of richer men did
indeed survive better to age 10 than children of poorer men (all gener-
ations, n = 1160, d.f. = 1158, t = 2.69, p = 0.007), and with less variance
in that survivorship (n = 1160, d.f. = 419,739, F = 1.26, p = 0.003). These
subtle differences were undetectable in the smaller samples (Low 1989a,
1990a; Low and Clarke 1991, 1992).

These results contrast with the patterns of other European nations
before the demographic transition. In some cases, the practice of send-
ing children to be raised by wet nurses resulted in a very short inter-
birth interval—but high infant mortality—for richer classes. However, as
Hrdy (1993) has shown, the effects were not uniform. In her study,
women of the richest families (who could afford the best wet nurses)
did in fact profit reproductively, but the next strata who practiced wet-
nursing suffered lower family sizes because of high infant mortality and
long interbirth intervals. I have found no evidence of wet-nursing in the
Swedish sample for the nineteenth century.

Individual Variation and Population Patterns

Fertility patterns in noncontraceptive (“natural fertility”) societies
make some ecological sense (e.g., Bentley et al. 1993). Wrigley and
Schofield (1981), in their extensive analysis, noted that marriage rates
and age at marriage in pre-transition England correlated with various
cost-of-living indices, suggesting that individual fertility decisions
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responded to economic costs. Such correlations of population patterns
with external conditions suggest that individual fertility is shaped by
natural selection to respond to ecological conditions such as fluctuations
in resources. If so, it should be no surprise that the nineteenth-century
European decline in fertility called “the” demographic transition was in
fact variable, and dependent on local resource conditions (Lockridge
1983; Low et al. 1992). When resources are relatively ineffective in low-
ering children’s mortality or enhancing their competitive success, fertil-
ity will be high but variable (as among many traditional, pre- and proto-
industrial societies; see review by Low and Clarke 1992; Low 1993a).

Even today, fertility declines are likely to be local, and locally
reversible, rather than singular events with singular causes. But they
may proceed by very different paths, and our ability to predict fertility
shifts will depend on a number of factors, especially (1) how much
parental investment assists individual children, and (2) in societies with
high divorce rates, whether the two sexes respond differently to levels
of resource availability. Perhaps the relative costs and benefits of chil-
dren themselves are influential (e.g., Becker and Barro 1988; Easterlin
1978; Turke 1988).

Consider proposition 1: when resources become constricted, repro-
ductive responses may vary, even within families. In a resource-
constriction period, we might find very unequal investment in children
within a family, with heightened investment in sons (whose success will
be more dependent on resources than will daughters’), especially older
(closer to reproduction) sons. Even the richest family’s wealth could be
dissipated through continued even distribution of investment in many
children. Unequal investment, even in the face of legal mandates for
equal inheritance, is unsurprisingly common (Hartung 1982), certainly
in the Swedish data (Figure 2; Low 1989, 1990a, 1991; Low and Clarke
1991, 1992; Low et al. 1991). This can be not only inheritance, but even
childhood care; Voland (1984) found that elder sons of farmers provid-
ed an exception to the general rule of male-biased mortality in child-
hood. Similarly Kishor (1993) found that sex differences in expected eco-
nomic and kinship returns affected excess female mortality in India. The
implications of sex differences (proposition 2) are explored more fully
below.

Focusing on individuals in the demographic transition leads us to
reconsider the phenomenon first described by MacArthur and Wilson
(1967:145-150): when any conditions (in their case, increased population
density) increase the importance of competitiveness among offspring,
then parents are favored who shift from production of large numbers of
offspring to increased investment in fewer offspring, in order to produce
highly competitive offspring. This is true whether one considers cases in
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which investment enhances survivorship directly, or cases such as those
proposed by Tilly (1978) in which survivorship shifts are considered to
be exogenous. MacArthur and Wilson argued that, when the density of
conspecific competitors was low, selection favored “productivity,” and
competitive efficiency of offspring was relatively unimportant to their
eventual success; in more competitive environments, selection favored
the production of more competitive (better nourished, better taught) off-
spring—at the cost of number of offspring. Parents should shunt
resources into offspring investment, even at the expense of offspring
numbers—net lifetime reproduction was enhanced not by high fertility,
but by lowered fertility—producing fewer but better-invested offspring.
Unless there is a net increase in total resources, the allocation of avail-
able resources must be to fewer children (e.g.,, Rogers 1990, 1991).
Rogers (1992) has modeled this process and concludes that optimal
reproduction for a resource-rich parent may be less than the maximum
possible number (see also Low 1993a; Low et al. 1992). Thus, under cer-
tain conditions we do expect to see real fertility shifts. Yet within each
stratum, families with more resources are still likely to be better off
reproductively (see Hughes 1988:91; Low and Clarke 1993).

Human parents have far more options than parents in other species.
Human complexity, and conscious decision, can (as many demogra-
phers and economists have subtly appreciated) add special dimensions.
For instance, not just amount of resources held but also the economic
liquidity of those resources may influence an individual’s success. In a
deteriorating environment, a farmer’s land may be less easily converted
than alternative resources held by the upper- and lower-middle class.
Under these circumstances, ownership of land, usually a valuable
resource, may limit migration options (Clarke and Low 1992).

When increased investment in individual children enhances their abil-
ity to survive, marry, and reproduce, net lineage success can be
enhanced by shifting more resources into investment in particular chil-
dren (education, savings, health insurance, resource gifts, etc.). In many
societies there is a strong sex difference in a child’s ability to convert
investment into marriage and a new generation. Thus several strategies
are open to wealthier parents: a few, superbly invested children; more
children, evenly and relatively well invested; and more children with
uneven investment, perhaps by sex. This argument converges on sever-
al demographic models; it differs in maintaining that not primarily finan-
cial, but genetic lineage (reproductive) returns have shaped patterns of
human fertility, and that financial considerations are most important in
their influence on fertility and sometimes survivorship. Different predic-
tions arise and can be tested; indeed, Boone (1986), Borgerhoff Mulder
(1988), Hughes (1986), Mueller (1991), Turke (1989, 1990), Voland (1984,
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1989, 1990), and Voland and Engel (1990) have begun just such tests.

The conceptual contribution of a behavioral ecological approach to
demographic work is this: if we consider not only monetary but repro-
ductive currencies, previously perplexing fertility patterns of some soci-
eties may become understandable, and we will expect the sorts of com-
plexity we see—all individuals in a population are not affected equally
by shifts in resources. The perceived lack of generalizability of some ear-
lier models may be due not to flaws in the postulated relationships but
to the difficulties of trying to explain patterns partly based on repro-
ductive “decisions” by considering only the value of children in mone-
tary (rather than lineage) currencies (cf. Becker’s 1981 work). Following
this logic, complexities across human societies in either the ecological or
the social environment that result in increased effectiveness of parental
investment should result in more investment, at the expense of fertility
itself (Low et al. 1992; Low 1993a).

Men, Women, Resources, and Demographic
Transitions

It is not surprising that wealth differentials promote fertility differen-
tials, even in western societies like nineteenth-century Sweden, which
were/are socially monogamous and attempt to be egalitarian. And
unequal investment leads us to the problem of proposition 2 stated
above: that men and women, like other male and female mammals, have
probably used resources differently: men largely, though seldom exclu-
sively, as mating effort, women as parental effort. These two kinds of
expenditure have different return curves (Low 1993a), and as a result,
the effect of “own” wealth on fertility appears to be positive for men
and nonlinear for women (Figure 4). This has profound effects on just
what happens to fertility in demographic transitions, and on our
attempts to forge policy relative to fertility and population growth.

Wealthier men, whether they inherit or earn their wealth, can use that
wealth in mating effort and in parental effort that is generalizeable (Low
1978), yielding higher fertility. Men at the low end of the socioeconom-
ic scale may lack the resources to attract a mate, yet this may simply
mean that they channel most of their effort into mating effort—gaining
copulations—and a minimum into (nongeneralizable) parental invest-
ment (Trivers 1972).

I know of no studies with real data on the variance in reproductive
success (RS) of poor men; most are anecdotal. Studies that actually mea-
sure lifetime success are, often by necessity, rather narrowly focused
(Mueller 1991). Many studies attempting to consider the lifetime fertili-
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Fertility Measure

Resource Measure

Figure 4. (a) Comparisons of aggregate data across countries (e.g.,
Birdsall 1980; Dixon-Mueller 1993) typically show fertility declining
with wealth per capita. But these measures typically ignore both infant
and maternal mortality, and there are complexities. (b) Within societies,
or within strata in societies, wealthier men show higher fertility than
poorer men (e.g., Irons 1979; Low 1993a), perhaps responding to their
predictions of their own future success compared with that of others
(Freedman and Thornton 1982; Johnson and Lean 1985). (c) When
women are active in a market economy and providing their own
resources, very poor (Rank 1989) and richer, better-educated (Kasarda
et al. 1986) women suffer reduced fertility. Thus, accurate predictions
about fertility must be based on knowledge of the family and market
structures.

ty problem are methodologically flawed (e.g., Vining 1986). Other stud-
ies, ones that are not asking questions about lifetime fertility or are
specifically about men versus women, also have methodological prob-
lems that would prohibit this type of assessment (e.g., Dixon-Mueller
1993; United Nations 1976). Two difficulties are most common: either
fertility itself is not measured (e.g., Vining), or fertility is measured but
men who never marry are excluded from the analysis! These are pre-
cisely the individuals whose lifetimes make the principal difference in
wealth-fertility correlations (see Low 1988)—and in most societies, more
poor men than rich fail to marry, so systematic bias is likely.
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The proximate correlates between wealth and fertility still hold.
Pérusse (1993) has shown that richer men have greater sexual access
than poorer men. At the less-studied “low” end of the socioeconomic
scale, both sexes probably suffer lowered fertility through lowered
access to resources, though for somewhat different functional reasons.
My prediction would be that poor men’s mean RS is low but has a high-
er variance than that of poor women.

Women experience more conflict between resource-garnering and fer-
tility than men, whether they gather food for themselves and their chil-
dren (Blurton Jones 1986, 1987, 1989; Hurtado et al. 1992) or become
highly educated and earn salaries in the marketplace (e.g., Kasarda et al.
1986), since more of women’s effort is directed to parental, not mating,
effort. And when women are single parents, or provide the bulk of
resources (Lancaster 1989) in a market economy, this conflict will be
exacerbated. When monetary resources become central to children’s suc-
cess, women’s shift from traditional maternal investment patterns to
market employment has a negative impact on fertility (e.g., Farooq and
DeGraff 1988; Mueller and Short 1983). This may show up as a correla-
tion with industrialization, but the apparent link to industrialization
appears to be an example of a general phenomenon: technological
advances may require more education or training (e.g., Knodel et al.
1990) and thus more investment to produce each competitive child. Such
education (or other required skills} is seldom free; thus we might expect
fertility declines frequently to start among the rich (who have the most
to invest in competitiveness and, as noted above, typically the largest
family sizes). Women’s work can affect fertility in another way. Turke
(1989) argues that, as family and kinship networks are weakened (e.g., by
spatial disruption), fertility will fall. Older children and non-descendant
relatives initially constitute a resource for mothers—nepotistic effort.
When that resource declines, as when other caretakers also enter the mar-
ket, children pose an increased cost to their parents (especially mothers),
a cost no longer defrayed by kin help—and women’s fertility will
decline.

In societies like nineteenth-century Sweden, in which wealth was typ-
ically men’s wealth and divorce was virtually unknown, women’s
resource-fertility patterns look like men’s (Low and Clarke 1993). In
western industrialized nations today, in which women are a large part
of the labor force (with the conflicts noted above) and divorce is preva-
lent, the wealth-fertility correlation for women is probably not linear
(Figure 4, curve c). Rank (1989) found that at low socioeconomic levels,
women on welfare have fewer children—their age-specific fertility is
lower at all ages—than women not on welfare. These welfare recipients
specifically cited the need for resources to invest in their existing chil-
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dren as their reason for avoiding further pregnancies (Rank 1989). These
women were seeking resources explicitly as parental investment. Both
their mean reproductive success and the variance in that reproduction
are low. Thus, women at the low end of the socioeconomic scale in mar-
ket economies, many of them single mothers, find themselves in situa-
tions in which children require considerable investment. They are like-
ly, as Rank (1989) found, to have low fertility deliberately, in an attempt
to break out of the poverty cycle.

Women who reach high socioeconomic status through their own work
also have low fertility (e.g., Kasarda et al. 1986), since they experience
more conflict between efforts at earning and parental effort. And this
result may transfer to developing nations: one of the strongest correlates
with fertility decline in developing nations is women’s participation in
the labor force (Rodriguez and Cleland 1981). About half the difference
between rural and urban fertility in developing nations is due to wom-
en’s educational and employment opportunities in the cities.

Thus there are important sex differences in correlations between
resources and fertility (Figure 4). Men’s reproductive patterns appear to
vary more linearly with resource control than do women’s patterns; this
difference between the sexes is greatest when resources are abundant. If
the results of this study are representative, men’s reproductive patterns
are likely to have significant influence on the population fertility out-
comes of demographic transitions in monogamous societies, including
most developing countries. In human populations in general, as in this
study, male fertility typically increases with income within socioeco-
nomic groups (see Figure 4, curve b). When a child’s eventual effective-
ness in obtaining resources requires more (especially monetary) parental
investment in individual children (western European industrialization,
Thai labor markets requiring costly education), we predict fertility
decline, but when it does not (many protoindustrial and other labor
markets using unskilled labor), we do not.

Thus, the difference in men’s versus women’s fertility responses to
own versus others’ (father’s, spouse’s) wealth may be important. The
general pattern that, across countries, as resources (measured as GNP)
increase, fertility (ineasured as women’s total fertility rate, not counting
within-society variance, maternal or infant death) declines (Birdsall
1980; Figure 4, curve a) may be the result not of industrialization but of
a complex of non-covarying factors. When the fertility of all adult men
is considered, as resources increase, fertility increases (Hughes 1988;
Low and Clarke 1993; also see Figure 4, curve b). When women’s in-
come and fertility become more independent from men’s, as is common
today, the pattern is likely to be nonlinear (Figure 4, curve c). Further,
increasing GNP may be a correlate of cultural/technological/economic
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changes that result in a competitive requirement for increasing invest-
ment in individual children (sons more often than daughters) to ensure
their success (Low and Clarke 1992)—and increased investment, by even
a few families, will raise the stakes for all competing families in the pop-
ulation (Rogers 1990; Turke 1989). Some of the “mixed” nature of data
on fertility and income in current societies may arise here.

Thus, the level of investment required to produce successful offspring
will vary with environment, and specifically with the investment thresh-
old required for a child’s success—often a correlate of competition, and
in this sense, precisely analogous to the proper use of MacArthur and
Wilson's (1967) concept. If poorer parents cannot substantially enhance
their children’s success, then we might expect larger families and con-
centration of resources in one or a few children, with others living with
the family or leaving early (behavioral ecologists would call this an
“alternate strategies” situation). Couples at the high end of the socio-
economic “ladder” might do better by investing more per child to allow
them to be competitive with their peers {(e.g., education, clothing, status
acquisitions). The required investment may limit the number of children
they can afford (see Rogers 1992 for a formal assessment with simple
assumptions). Within subgroups, however, those with more than suffi-
cient resources may be able to support additional children and still pro-
vide all with adequate investment. Further, because of the differences in
impact of resources for the two sexes, we may find differential treatment
of sons and daughters by richer versus poorer families (an extreme
would be the class-related sex-preferential infanticide reported in Dicke-
mann 1979). When women raise children alone, the problems are exac-
erbated for them.

In this study, men’s resources positively influenced their lifetime
reproductive success, both through production of and investment in
children. Sex biases in investment existed (e.g., sons virtually always
inherited any land), and the effect of investment was generally greater
for sons than for daughters (Low and Clarke 1992). Sons of richer men
were more likely to stay in the parish, to inherit wealth, to be rich as
adults, to marry, and thus to continue wealth-fertility disparities into the
next generation. Clearly, historical events complicate the picture, but the
generally positive wealth/status-fertility relationship appears to hold
not only for traditional societies but also through the demographic tran-
sition in nineteenth-century Sweden. External conditions that influence
competitiveness influence the relative potency of investment versus pro-
duction, and that potency differs for men versus women. Perhaps a
reexamination of existing data in this broader, behavioral ecological per-
spective would be useful.
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As ever, many people helped with discussion and criticism: special thanks to
Alice Clarke, University of Michigan and Norwegian Institute of Nature Study;
Sarah Hrdy, University of California, Davis for discussions of infant mortality;
Jane Lancaster, University of New Mexico; Gun Stenflo of the Swedish Demo-
graphic Database in Umed, Sweden; and Kathy Welch, University of Michigan.

Bobbi S. Low is Professor of Resource Ecology at the School of Natural Resources and
Environment. Her background is in behavioral and evolutionary ecology and her current
research interests are human sex differences in risk-taking and resource use.
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