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Summary of thesis contents

Evolutionary approaches to fertility decline in humans:

case studies in Japan

Fertility directly affects one’s reproductive fitness, so its decline (i.e., fertility
decline, one of the main features of demographic transition) in modern societies is
one of the most paradoxical phenomena in the evolution of human behavior. In my
PhD thesis, I focus on the fertility decline in modern Japan (except a theoretical
study in Chapter 5) and study various topics that are strongly related to fertility
decline: the effect of socioeconomic status on the number of children and on the
probability of childbirth, the effect of kin on fertility, a cultural norm for the
preference for the number of children, sexual conflict between mother and father over
reproductive decision-making within a couple, and the effect of peer competition and
self-enhancement (i.e., options other than reproduction) on fertility decline. I conduct
these studies by taking several approaches: statistical analysis of survey data,
questionnaire survey at childcare facility to parents, and mathematical modeling.

Chapter 1 is General Introduction. I briefly review evolutionary approaches to
fertility decline in humans. 18 years ago, Borgerhoff Mulder (1998) proposed various
evolutionary hypotheses to explain low fertility rates. However, there has not been a
unified consensus yet on why fertility decline occurs. In this chapter, I also
summarize fertility trends in Japan. The fertility rate in Japan dramatically dropped
after the World War II and it has been kept at a low level despite the economic
growth and high resource availability. In addition, I explain the significance of
analyzing Japanese data.

In Chapter 2, I study factors affecting the number of children. It is generally
recognized that a notable feature of fertility decline is a non-positive relationship
between one’s socioeconomic status and the number of children. In this chapter, first,
I review the existing literature that examined the relationship between them. Some
studies reported positive relationships in men and negative ones in women. However,
it is also reported that the positive relationship in men was often weakened when
childless individuals were excluded from the analyses. It is because childless men
tend to be at lower socioeconomic status and unmarried. I found that there was much
variation in the effects of one’s socioeconomic status on the number of offspring.
Second, I analyze Japanese cross-sectional data in 2010 and studied how household
income and education level, which are measures of one’s socioeconomic status, affect
the number of children. My conclusion is that when the effect of the age at first
marriage was statistically controlled, socioeconomic status did not have significantly
positive effects on the number of children. In the analyses, I found no sex-specific
effects of one’s socioeconomic status.

In Chapter 3, I study factors affecting the probability of childbirth. In order to
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reveal the conditions that could facilitate childbirth, it is necessary to analyze not
only cross-sectional surveys but also panel data that track the same person for a long
period. In this study, I explore factors that influence the probability of childbirth. I
analyze Japanese panel data by a statistical method called Cox proportional hazard
model. Subjects of my analysis are married women and their childbirth records from
2004 to 2009. Contrary to the predictions based on the theory of behavioral ecology, I
found no positive relationships between good parental conditions for childcare, such
as high income, increase in income, or co-residence with parents (i.e., grandparents of
children), and the occurrence of childbirth. I also found that the number of existing
children had a significant impact on the probability of childbirth. The likelihood of
further childbirth by couples with one child was nearly equal to that of childless ones.
However, the corresponding likelihood of couples with two children was about five
times lower than that of childless ones. The total fertility rates in modern developed
societies are quite low and couples prefer having two children. This trend is known as
the two-child norm, but it is a paradoxical phenomenon in terms of fitness
maximization. My result provides new quantitative evidence of this norm.

In Chapter 4, I apply the perspective of sexual conflict between mother and
father (her husband) to the fertility decline. It is predicted that, under serial
monogamy that allows mate changes, the ideal number of children for women should
be smaller than that for men, because the cost of reproduction for women should be
higher than that for men. My reasoning is that if the cost of child-bearing and
child-caring is higher in women than men, and if women, who want a smaller number
of children than their husbands, have gained more power in reproductive
decision-making within a couple owing to the modernization of the society, fertility
decline should occur. Until now, few evolutionary studies have analyzed empirical
data in modern developed societies with such a perspective. My questionnaire survey
in an urban area in Japan revealed that mothers actually experienced greater cost
during childcare than fathers. However, in contrast to my prediction, I found no sex
differences in the ideal number of children within a couple in many cases. About 60%
of parents wanted two children when they were childless. Moreover, my analysis
showed that mothers and their husbands had equal power in their decision-making to
bear children. My results suggest that men may not enjoy the advantage of serial
monogamy in modern developed societies.

In Chapter 5, I study the effect of peer competition and self-enhancement on
fertility decline. To understand fertility decline, it is necessary to explain how
parents allocate their wealth to offspring/themselves and what environmental
conditions lead to a decrease in fertility. In this study, I analyze a wealth-fertility
relationship from the perspectives of peer competition among offspring and
self-enhancement. In urban societies with competitive labor and mating markets,
parental cost for childcare should be larger and fertility should consequently be lower
than that in rural societies. Some examples of self-enhancement are dressing in

designer clothing, acquiring luxury cars, and enjoying leisure activities. These may
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be extreme examples, but it is reasonable to assume that, in modern life styles,
people face attractive options that do not directly enhance their reproductive success.
I assume that parents try to maximize “Happiness”, which is defined as the
combination of biological fitness and self-enhancement. Note that this assumption is
deviated from a purely evolutionary model. My mathematical models predict that
high levels of investment in child quality and self-enhancement reduce fertility.
These results would match the situations observed in modern low-fertility societies.
Chapter 6 is General Discussion. As I described above, I have obtained a
number of results on fertility decline by taking a variety of approaches. I believe that
I have contributed to providing a novel framework and pieces of evidence that are
related to fertility decline. Based on these results, I discuss the relationship between
socioeconomic success and reproductive success. It is expected that parents in modern
developed societies keep high socioeconomic status in order to provide much parental
investment for their children. It is because, in a competitive environment,
lower-quality offspring tend to lose in peer competition in labor and mating markets,
and to result in lower reproductive success. In such an environment, parents should
set a high value on parental investment and would aim to produce a small number of
high-quality children. I also discuss effects of various kinds of sexual conflict on
fertility decline. There are various measures other than family size to study sexual
conflict between parents. I provide new ideas of studies on sexual conflict over
contraception and induced abortion. Additionally, I argue the relationship between
evolutionary biology and social sciences. I believe that evolutionary thinking gives us
a concise and rigid theoretical framework to study human behavior based on fitness
maximization, which enables us to consider “why” questions (i.e., ultimate factors).
Lastly, I give a perspective towards an integrated understanding of fertility decline

and other evolutionarily (mal)adaptive behaviors in humans.
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