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Abstract

Fertility is among the most consequential household choices, shaping not only fam-
ily life but also the size, age structure, and productive capacity of future popula-
tions. This chapter reviews economic theories of fertility through a sequence of sim-
ple and tractable benchmark models that isolate central mechanisms and provide
a common framework for comparing theories across fertility outcomes and insti-
tutional settings. We first examine how the opportunity cost of parental time, the
quantity–quality trade-off, changes in survival and health, and reproductive control
can account for the decline from high to lower fertility, the baby boom and bust, and
changes in fertility cyclicality. We then turn to persistently low fertility in advanced
economies, emphasizing bargaining within couples, parenting norms, labor-market
institutions and family policies, childlessness, delayed childbearing, and reproduc-
tive technologies. Finally, we consider fertility in developing countries and its in-
teraction with long-run economic growth, focusing on customary institutions, fam-
ily planning, and models with endogenous population. We conclude by identifying
promising avenues for future research.
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1 A Primer on Economic Models of Fertility

There are few forces that shape the long-run trajectory of an economy as profoundly

as fertility. By shaping the size, growth rate, and age structure of the population, fer-

tility has implications for labor supply, human capital accumulation, public finances,

economic growth, and welfare. Its consequences depend on the stage of demographic

change. Declining fertility can initially raise the working-age share of the population,

while persistently low fertility eventually contributes to population aging and greater

pressure on pension and healthcare systems. These contrasting effects have motivated

a large literature on the determinants of fertility and the scope for policy.

The goal of this chapter is to provide an overview of economic theories of fertility

through a sequence of simple and tractable benchmark models. Rather than repro-

ducing the original formulations, these models isolate the mechanisms shaping fertility

choices and trace their demographic and macroeconomic implications.1

Economic models of fertility can be organized along three main dimensions: the out-

come studied, the mechanism emphasized, and the economic environment in which

fertility is chosen. First, they study different fertility outcomes. Some focus on the num-

ber of births or surviving children, while others examine desired versus realized fertility,

the timing and spacing of births, completed family size, childlessness, or births within

and outside marriage. These outcomes are not interchangeable. For example, a decline

in child mortality may reduce the number of births without changing the number of

surviving children, while delayed childbearing may reduce completed fertility even if

desired family size remains unchanged. The appropriate model therefore depends on

the fertility margin under study.

Second, theories differ in the mechanisms that drive fertility choices. The main his-

torical traditions provide a useful guide. In the Malthusian framework, fertility responds

positively to income and feeds back into population growth and living standards (Malthus,

1798). Becker (1960) recast fertility as a household choice, distinguishing the number of

children from expenditures on their quality. Becker and Lewis (1973), Willis (1973), and

Becker and Tomes (1976) formalized the quantity–quality trade-off: greater investment

per child raises the shadow price of an additional child, while a larger family raises the

cost of increasing investment per child. Becker and Barro (1988) and Barro and Becker

(1989) subsequently embedded fertility in dynastic models, making the size and welfare

of future generations endogenous. Later work has incorporated survival and health,

1For broader surveys, see Hotz et al. (1997), Balbo et al. (2013), Doepke and Tertilt (2016), Greenwood
et al. (2017), and Doepke et al. (2023).
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reproductive control, bargaining within households, social norms, labor-market insti-

tutions, public policies, and biological constraints such as age-related infertility. Much

of the literature can therefore be understood as studying how these forces alter the costs

and benefits of childbearing or households’ ability to translate fertility preferences into

realized births.

Finally, fertility decisions are studied in different model environments. Some models

are static and treat the household as a single decision maker, whereas collective and bar-

gaining models allow partners to have distinct preferences and potentially conflicting

fertility interests (Chiappori, 1992; Doepke and Kindermann, 2019). Other approaches

embed fertility in dynamic life-cycle models, heterogeneous-agent economies, or the-

ories of long-run economic growth. The relevant institutional setting also varies: while

many theories were developed to explain fertility patterns in high-income countries,

others emphasize features that are particularly important in developing economies, in-

cluding customary law, family-planning institutions, and imperfect fertility control.

The three dimensions—the fertility outcome, the economic mechanism, and the mod-

eling environment—organize the remainder of the chapter. The benchmarks that fol-

low are deliberately not canonical reproductions of the original models. We often im-

pose logarithmic preferences, linear technologies, identical children, simplified time

constraints, and static timing to obtain transparent closed-form solutions. These as-

sumptions may add to, omit, or modify elements of the original contributions. The re-

sulting models should therefore be interpreted as tractable representations of particular

mechanisms rather than as canonical formulations of the cited theories. Throughout,

we relate them to the original studies and to other chapters in this Handbook.

2 From High to Low Fertility: Economic Explanations

A recurring feature of economic development is a shift from high to lower fertility, al-

though the timing and pace of this shift have differed substantially across countries and

historical periods (Doepke et al., 2023; Gobbi et al., 2026). Understanding why house-

holds choose fewer children as incomes rise and women’s labor-market opportunities

and reproductive technologies improve has been a central question in the economics of

fertility. Rather than offering a comprehensive account of fertility decline, this section

uses simple benchmark models to isolate several prominent economic mechanisms.
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(b) Within the United States
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Figure 1: Negative Fertility–Income Relationship

Notes: Panel 1a plots the total fertility rate against the logarithm of GDP per capita across countries
in 1970, following Doepke et al. (2023), Figure 2. Panel 1b plots selected U.S. birth cohorts from
Jones and Tertilt (2008), Figure 4. Fertility is measured using children ever born in U.S. Census data.
Income is proxied by occupational income scores (OIS).

2.1 Negative Fertility-Income Relationship

Historically, one of the most robust empirical regularities has been the negative rela-

tionship between fertility and income, both across countries and across households

within countries.2 Figure 1 illustrates both relationships: Panel 1a shows the relation-

ship across countries at different levels of development, while Panel 1b shows the fertility–

income gradient within the United States. Across cohorts, fertility declines as income

rises. Within cohorts, richer households consistently have fewer children than poorer

households, a pattern that has remained remarkably stable over time.

Becker (1960) introduced fertility into the standard economic framework by model-

ing the number of children as a choice variable that enters parents’ utility and requires

resources. His original framework distinguishes the number of children from expendi-

tures on their quality. We will return to the notion of child quality in the next section.

2There are important exceptions. Doepke et al. (2023) show that, among OECD countries, the negative
cross-country relationships between fertility and income have reversed since the 1980s. At the household
level, Kim et al. (2024) document a positive association between fertility and family income in South
Korea.
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Following Becker, we assume that households can perfectly control fertility. Parents de-

rive utility from both consumption goods (c) and children (n). Consumption requires

monetary resources, while children require parental time, denoted by ℓ. In our exposi-

tion, we choose standard log preferences. Under these preferences, income and substi-

tution effects of a higher wage exactly offset each other, implying that optimal fertility

is independent of income. To generate the negative fertility–income relationship ob-

served in the data, we introduce subsistence consumption.3 This yields the following

decision problem:4

max
c,n

u(c, n) = θ ln(c+ c̄) + (1− θ) lnn

s.t. c = (1− ℓ)w

n = ϕℓ

0 ≤ ℓ ≤ 1, 0 < θ < 1,

where w denotes the wage rate and ϕ captures parenting productivity. Solving for opti-

mal fertility yields

n∗ = (1− θ)ϕ
(
1 +

c̄

w

)
.

This simple decision problem generates a negative fertility–income relationship. When

wages are low, market work yields little consumption above subsistence, so parental

time is relatively inexpensive in terms of foregone consumption. As wages rise, the op-

portunity cost of parental time increases, leading parents to allocate more time to mar-

ket work and reduce fertility. Thus, higher wages reduce fertility even in this simple

static framework.5

2.2 Quantity-Quality Tradeoff

A second key mechanism emphasizes parental investments in children. Parents value

both the number and quality of children. Because investments in child quality must be
3Becker (1960)’s original framework predicts that higher income raises both the desired number of

children and expenditure per child. The negative fertility–income relationship in the raw data therefore
does not arise directly from the income effect in his framework. Becker also discusses differences in
contraceptive knowledge across income groups as one possible explanation for why actual fertility may
decline with income. See Jones et al. (2010) for a detailed discussion of alternative modeling choices that
can generate a negative fertility–income relationship.

4See also Greenwood et al. (2005) and Strulik (2008) for fertility models with subsistence consumption.
5The literature proposes alternative mechanisms that generate different fertility–income relationships.

For example, Córdoba and Ripoll (2016) argue that intergenerational financial transfers are crucial for
producing a negative income–fertility gradient. Bar et al. (2018) show that the ability to outsource child-
care leads to a positive fertility-income relationship among very high-income households in the U.S.
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made for every child, parents face a trade-off between having more children and invest-

ing more in each child. This distinction between child quantity and quality originates

in Becker (1960) and was subsequently formalized and extended by Becker and Lewis

(1973), Willis (1973), and Becker and Tomes (1976). It has since become a cornerstone

of the demographic and macroeconomic literature and is widely used to study fertility

behavior, human capital accumulation, and the demographic transition. The bench-

mark below is deliberately simpler than the original formulations.6

To capture this mechanism, we introduce child quality, q, into parental utility along-

side consumption, c, and fertility, n. Children are identical and child quality depends

on an innate component a > 0 and parental investment s, commonly interpreted as

schooling or other quality-enhancing inputs. δ > 0measures the productivity of parental

investment. Parents solve:

max
c,n,s

θc ln c+ θn lnn+ θq ln q

s.t. c+ sn = (1− ℓ)w

n = ϕℓ

q = a+ δs

0 ≤ ℓ ≤ 1, s ≥ 0, θc + θn + θq = 1

The formulation makes the two components of the cost of children explicit. Becausen =

ϕℓ, each child requires 1/ϕ units of parental time and therefore entails an opportunity

cost w/ϕ. In addition, each child receives investment s. After substituting for ℓ, the

resource constraint becomes

c+ n

(
w

ϕ
+ s

)
= w.

Thus, greater investment per child raises the cost of having an additional child, while

a larger family raises the total cost of increasing investment per child. This is the cen-

tral quantity–quality interaction emphasized in the original literature. Optimal parental

6Our benchmark is a deliberately simplified version of the original quantity–quality models. Becker
and Lewis (1973) use a general utility function and derive the interaction from a nonlinear budget con-
straint in which the shadow price of quantity rises with quality and vice versa. Becker and Tomes (1976)
additionally distinguish parental investment from endowed quality and study heterogeneity in endow-
ments across children. We instead assume identical children, logarithmic preferences, a common ex-
ogenous endowment, a linear quality technology, and an explicit time cost of fertility in order to obtain
transparent closed-form solutions.
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investment s∗, child quality q∗, and fertility n∗ are given by:

s∗ =
1

θn − θq

(
θqw

ϕ
− θna

δ

)
, q∗ =

θq
θn − θq

(
δw

ϕ
− a

)
n∗ =

θn − θq
1− θq

(
δϕ

δ − aϕ
w

)

An interior solution with positive parental investment requires θn > θq and θqδw >

θnaϕ. Under these conditions, optimal investment in child quality s∗ increases with

wages, implying that child quality q∗ also rises with income. In contrast, the optimal

number of children n∗ declines with wages. The model therefore generates the canoni-

cal quantity-quality trade-off: higher-income parents choose fewer children but invest

more in each child. Chapter 6 of this Handbook provides a detailed overview of the

quantity-quality theory of fertility and reviews the empirical literature testing its impli-

cations, including studies using twin births to identify the causal impact of fertility on

children’s education and health.

2.3 Longevity and Insurance from Children

Rising incomes over the past two centuries have been accompanied by substantial in-

creases in life expectancy. Longer lifespans extend the expected retirement period and

thus alter the incentives to save, invest in human capital, and have children. The effect

of rising longevity on fertility, however, is theoretically ambiguous and depends on how

individuals finance consumption in old age—through personal savings, support from

children, or public pension systems.

Longevity and Old-Age Consumption We begin by examining how improvements in

old-age survival affect fertility when individuals rely on personal savings to finance re-

tirement. To capture this mechanism, we extend the baseline model to two periods.

Parents allocate lifetime resources between current consumption, c, and old-age con-

sumption, cold. The parameter π ∈ [0, 1] denotes the probability of surviving to old age
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and therefore captures life expectancy. The household’s problem is

max
ℓ,c,cold

θ(ln c+ π ln cold) + (1− θ) ln(n)

s.t. c+ πcold = (1− ℓ)w

n = ϕℓ

0 ≤ ℓ ≤ 1, 0 < θ < 1.

Optimal fertility is given by

n∗ = ϕ
1− θ

1 + πθ
.

An increase in longevity raises the expected utility from future consumption, induc-

ing parents to allocate more resources to old-age consumption. Because resources are

limited, this reallocation reduces fertility, i.e., ∂n∗/∂π < 0. In this framework, longer

life expectancy lowers fertility by increasing the value of future consumption relative

to childbearing. This mechanism features prominently in models linking the demo-

graphic transition to economic growth, including Zhang et al. (2003), Cervellati and

Sunde (2005), and Soares (2005).7

Social Security and Old-Age Insurance from Children A second strand of the liter-

ature emphasizes the role of social security. When formal financial markets or public

pension systems are underdeveloped, as was the case historically in Western Europe

and in many developing economies today, children serve as a primary source of old-age

support (Boldrin and Jones, 2002; Boldrin et al., 2015). In this setting, fertility partly re-

flects an insurance motive. To illustrate this mechanism, suppose that parents receive

a transfer v > 0 from each child in old age rather than financing retirement through

savings:

max
ℓ,c

θ(ln c+ π ln cold) + (1− θ) ln(n)

s.t. c = (1− ℓ)w

cold = vn

n = ϕℓ

0 ≤ ℓ ≤ 1, 0 < θ < 1

7Hwang and Kim (2023) distinguishes between expected and unexpected changes in life expectancy
and shows how the timing and predictability of longevity gains affect fertility responses.
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Optimal fertility is then

n∗ = ϕ
1− θ + θπ

1 + θπ
.

In contrast to the previous model, an increase in life expectancy now raises fertility,

i.e., ∂n∗/∂π > 0. When children provide old-age consumption, a longer expected re-

tirement increases the value of having offspring. This mechanism also implies that the

expansion of public pension systems can reduce fertility by substituting for the insur-

ance role of children. To see this, suppose old-age consumption is supplemented by a

public pension ψ,

cold = vn+ ψ.

Implicit differentiation yields ∂n∗/∂ψ < 0: more generous pensions crowd out the in-

surance value of children and reduce fertility. Quantitative models built around this

mechanism, such as Ehrlich and Kim (2007) and Boldrin et al. (2015), argue that the

expansion of social security systems during the twentieth century contributed to the

observed fertility decline.

These mechanisms highlight that the effect of rising longevity on fertility is not uni-

versal but depends critically on the institutional environment governing old-age sup-

port. More broadly, public policies beyond pension systems, such as cash transfers,

housing programs, and childcare subsidies, can shape the economic incentives sur-

rounding fertility decisions. Chapter 8 of this Handbook reviews the empirical evidence

on how such social policies influence fertility and family formation.

2.4 Child Mortality

Declining mortality is one of the defining features of the demographic transition. Im-

provements in health, sanitation, and medical technology dramatically increased the

survival chances of children over the past two centuries. A natural question is how these

changes affected fertility decisions. Demographers have long argued that declining

child mortality reduces fertility because parents no longer need to have as many chil-

dren to achieve a desired number of surviving offspring. Economists have formalized

this intuition in models of fertility choice (Eckstein et al., 1999; Strulik, 2004; Doepke,

2005).

To illustrate this mechanism, consider a simple extension of the baseline model in

Section 2.1 that introduces a survival probability for children. Parents make decisions
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based on the expected number of surviving children and solve

max
c,n,ℓ

θ ln c+ (1− θ) ln sn

s.t. c = (1− ℓ)w

sn = ϕℓ

0 ≤ ℓ ≤ 1, 0 < θ < 1

where s ∈ (0, 1) denotes the exogenous probability that a child survives. Thus, sn rep-

resents the net fertility rate, that is, the expected number of surviving children. Solving

the problem yields the optimal fertility choice

n∗ =
ϕ(1− θ)

s
,

which implies ∂n∗/∂s < 0. An increase in child survival (i.e., a decline in child mortality)

therefore reduces the number of births required to achieve a given number of surviving

children, leading to lower fertility.

However, this mechanism alone cannot account for the magnitude of fertility decline

observed during the demographic transition. In the simple model above, net fertility sn∗

remains constant. As emphasized by Doepke (2005), similar results arise in extended

Barro–Becker frameworks (Barro and Becker, 1989). Additional mechanisms, such as

the quantity–quality trade-off, child labor considerations, or old-age security motives,

are required to generate the substantial declines in both gross and net fertility docu-

mented in the data.

2.5 Contraception and Premarital Sex

The spread of modern contraception coincided with profound changes in sexual behav-

ior and marriage patterns. Together, these developments reshaped fertility decisions by

altering both the risks associated with sexual activity and the social and economic con-

sequences of childbearing.

In 1900, only about 6% of unmarried women engaged in premarital sex. By the 2000s,

roughly three quarters of young women in the United States were sexually active be-

fore marriage (Greenwood and Guner, 2010). This shift, often referred to as the sex-

ual revolution, occurred alongside major advances in contraception and rising educa-

tional attainment. Despite improved contraceptive technologies, the incidence of out-

of-wedlock births among unmarried teenage girls rose from roughly 3% in 1920 to about
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7.5% in 2000 (Fernández-Villaverde et al., 2014).

Explaining why teenage childbearing rose despite safer contraception poses an im-

portant theoretical puzzle. Improved contraception has two opposing effects. On the

one hand, it reduces the probability that sexual activity results in pregnancy. On the

other hand, safer sex lowers the expected cost of premarital sexual activity and may

therefore increase the number of teenagers who choose to become sexually active. As

a result, improvements in contraception may initially increase out-of-wedlock births

before eventually reducing them.

To illustrate this mechanism, consider a simple model inspired by Greenwood (2019).

A teenage girl chooses whether to engage in premarital sex. Let V0 denote lifetime utility

if she does not experience an out-of-wedlock birth and Vb the utility if she does, with

V0 > Vb. Sexual activity yields enjoyment ℓ (libido) but may result in pregnancy. Let

κ ∈ [0, 1] denote the probability of safe sex, capturing the effectiveness of contraception

and knowledge about its use. If the girl abstains, she obtains utility UA = V0. If she

engages in premarital sex, her expected utility is

US(κ) = ℓ+ κV0 + (1− κ)Vb.

Therefore, the girl chooses sexual activity ifUS(κ) > UA. We can define a threshold libido

level ℓ∗ at which the girl is indifferent:

ℓ∗ = (1− κ)(V0 − Vb).

As contraception becomes more effective (higher κ), the threshold ℓ∗ falls, implying that

more girls engage in premarital sex. Whether this leads to more or fewer out-of-wedlock

births depends on the quantitative effects of safer sex and increased sexual activity. Sup-

pose libido ℓ is uniformly distributed on [0, ℓ̄]. The share of girls engaging in premarital

sex is

p(κ) ≡ Pr(ℓ ≥ ℓ∗(κ)) = max

{
0, 1− (1− κ)(V0 − Vb)

ℓ̄

}
.

The fraction of girls experiencing an out-of-wedlock birth equals the fraction who en-

gage in premarital sex multiplied by the probability that pregnancy occurs:

b(κ) = (1− κ)p(κ).

10



Out-of-wedlock births therefore depend on two opposing forces:

db(κ)

dκ
= −p(κ)︸ ︷︷ ︸

safer sex

+ (1− κ)
dp

dκ
.︸ ︷︷ ︸

increased sexual activity

Improved contraception reduces pregnancy risk but simultaneously encourages sexual

activity. Figure 2 illustrates these opposing forces. Panel 2a shows that the share of girls

engaging in premarital sex rises with contraceptive effectiveness as the expected cost of

sexual activity falls. Panel 2b shows the resulting hump-shaped pattern in nonmarital

births. At low levels of contraceptive effectiveness, the increase in sexual activity domi-

nates the reduction in pregnancy risk, causing nonmarital births to rise. At higher levels,

the decline in pregnancy risk dominates, and nonmarital births fall.

(a) Share of Girls Having Premarital Sex
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(b) Share of Girls with Nonmarital Births
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Figure 2: The Effect of Contraceptive Effectiveness

Notes: We simulate the model as contraceptive effectiveness, κ, varies from 0 to 1. Libido ℓ is uni-
formly distributed on [0, ℓ̄]. Panel 2a plots the share of girls who engage in premarital sex, p(κ), and
Panel 2b plots the fraction who experience a nonmarital birth, b(κ) = (1 − κ)p(κ). The model is
parameterized with V0 − Vb = 2.35 and ℓ̄ = 2.5.

Several studies develop related mechanisms. Greenwood and Guner (2010) explain

the joint rise in contraceptive effectiveness and nonmarital childbearing in the United

States. Fernández-Villaverde et al. (2014) emphasize the role of changing social norms,

showing how declining stigma increased premarital sexual activity. Di Nola et al. (2025)

show that welfare-state institutions, including sex education policies, also shape teenage

pregnancy outcomes. Chapter 13 of this Handbook reviews recent trends in teenage

childbearing, their consequences, and the role of policy.

More broadly, reproductive technologies can affect fertility through several margins

beyond teenage premarital births. In addition to reducing the probability of concep-

tion conditional on sexual activity, they may alter sexual behavior, marital fertility, and
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the timing of marriage and motherhood. Their empirical effects therefore vary across

outcomes and institutional settings. For example, Bailey (2010) finds that the pill accel-

erated the decline in marital fertility after 1960, while Myers (2017) shows that access to

abortion enabled many women to postpone marriage and motherhood.

2.6 The Baby Boom and Baby Bust

The mid-twentieth century brought a striking reversal to the long-run decline in fer-

tility. After falling for decades, fertility rose sharply in many industrialized countries,

including the United States, Canada, Australia, and parts of Western Europe, in what

became known as the baby boom, before declining again during the subsequent baby

bust. Although often associated with the years following World War II, the timing and

magnitude of the boom varied across countries, motivating a large literature seeking to

explain its causes.

Relative Income Hypothesis A classic explanation is the relative income hypothesis

proposed by Easterlin (1961). According to this view, fertility depends not simply on cur-

rent income, but on income relative to material aspirations formed during childhood.

To capture this idea, we augment the benchmark model with a consumption reference

c−1, representing the standard of living in the parental household. Let χ > 0 measure

the strength of these aspirations, so that the reference level is χc−1 (Abel, 1990; Campbell

and Cochrane, 1999). The household solves

max
c,n

θ ln(c− χc−1) + (1− θ) lnn

s.t. c = (1− ℓ)w

n = ϕℓ

0 ≤ ℓ ≤ 1, 0 < θ < 1

Optimal fertility is

n∗ = (1− θ)ϕ

[
1− χ

(
w

c−1

)−1
]
.

Fertility therefore increases with relative income w
c−1

. When wages are high relative to

childhood living standards, fertility rises. Easterlin argued that the relatively small co-

horts born during the Great Depression entered the expanding postwar labor market
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with modest consumption aspirations. Their unusually high relative income encour-

aged childbearing and contributed to the baby boom. When the much larger baby boom

cohorts later entered the labor market, greater cohort competition weakened their rela-

tive economic position and contributed to the subsequent baby bust.

Chapter 7 of this Handbook reviews evidence for earlier cohorts and presents new

cohort-level data suggesting that relative income may also help explain today’s low fer-

tility rates.

Productivity in the Home Greenwood et al. (2005) propose that the 20th-century evo-

lution of women’s labor supply and fertility, including the baby boom and the sub-

sequent bust, was driven by what is now termed the second industrial revolution in

the household. Rapid technological progress introduced labor-saving household ap-

pliances, such as running water, electricity, washing machines, and dishwashers. These

innovations significantly lowered the time required for housework, thereby altering the

fundamental trade-off between market work and parenting and shaping the fertility dy-

namics of the mid-century.

Recall the baseline model from Section 2.1. Optimal fertility is

n∗ = (1− θ)ϕ
(
1 +

c̄

w

)
.

Technological improvements in the household can be interpreted as an increase in par-

enting productivity ϕ.8 Over the twentieth century, both wages w and household pro-

ductivity ϕ increased. These changes generated two opposing forces: higher wages re-

duced fertility in the benchmark model, while technological innovation in the home

increased fertility by lowering the effective cost of parenting. During the mid-century

burst of household innovation, the increase in ϕ temporarily offset the effect of rising

wages, generating the baby boom. Once this burst subsided while wages continued to

rise, the wage channel regained dominance, leading to the baby bust.

Medical Progress Another theory of the baby boom emphasizes medical advances

that lowered the health burden of pregnancy and childbirth (Albanesi and Olivetti, 2016).

To capture this mechanism, consider a version of the baseline model with an additional

8See Greenwood (2019) for a more general treatment using a CES home production function.
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time cost κ of pregnancy per birth:9

max
n,ℓ

θ ln(c+ c̄) + (1− θ) lnn

s.t. c = w(1− ℓ− κn)

n = ϕℓ

Optimal fertility is

n∗ =
ϕ(1− θ)

1 + κϕ

(
1 +

c̄

w

)
A decline in κ lowers the effective time cost of a child and therefore raises fertility. Al-

banesi and Olivetti (2016) document a sharp reduction in maternal mortality and mor-

bidity between 1930 and 1960 and show that these improvements can account for a sub-

stantial share of the joint rise in fertility and married women’s labor force participation.

In our simplified framework, rapid medical progress can temporarily offset the negative

fertility effect of rising wages. Once improvements in maternal health slow while wages

continue to rise, the wage effect again dominates, contributing to the subsequent baby

bust.

Part V of this Handbook examines the economics of reproductive health in greater

detail. In particular, Chapter 32 reviews the determinants and policy implications of

maternal health in developed countries.

Labor Market Competition Among Women Doepke et al. (2015) emphasize the role of

labor market dynamics. They argue that the surge in female labor demand during World

War II permanently increased labor force participation among older women. As these

women remained in the workforce after the war, younger cohorts faced stronger labor

market competition. Reduced employment opportunities encouraged younger women

to leave the labor force earlier and start families sooner, contributing to the postwar

baby boom.

9As in Albanesi and Olivetti (2016), we represent the maternal health burden associated with preg-
nancy and childbirth as a time cost that reduces the mother’s available time. See Greenwood (2019,
Chapter 2) for an alternative formulation in which childbirth-related health shocks reduce mothers’ sub-
sequent labor-market productivity.
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2.7 Income Risk and the Cyclicality of Fertility

The cyclical response of fertility is theoretically ambiguous. A recession reduces house-

hold income, which tends to lower fertility, but it may also reduce the opportunity cost

of maternal time, which tends to raise fertility. In many severe downturns, including

the Great Depression, the income effect appears to have dominated and fertility de-

clined. Consistent with this procyclical pattern, Jones and Schoonbroodt (2016) develop

a general-equilibrium model with dynastic altruism, an age-structured population, and

aggregate productivity shocks, in which fluctuations in household income generate pro-

cyclical fertility.

The postwar U.S. experience, however, reveals a change in the sign of this relation-

ship. Coskun and Dalgic (2024) document that fertility was countercyclical during the

1960s but became procyclical around the mid-1970s and increasingly so thereafter. They

relate this shift to rising female labor-force participation and earnings, together with

gender differences in employment cyclicality. As women’s earnings became more im-

portant to household finances, withdrawing maternal labor from the market became

particularly costly during downturns, when women’s relatively stable income provides

insurance against shocks to male earnings.

To illustrate a reduced-form version of these forces, consider a model in which fer-

tility decisions interact with uninsurable income risk and the gender composition of

earnings. Women earn an acyclical wage wf and choose market hours, while men work

full time. Let µm(s) denote mean male earnings in aggregate state s ∈ {B,R}, where

B denotes a boom and R a recession. Further, assume that µm(B) > µm(R), reflecting

the empirical pattern that men tend to work in more cyclical occupations than women

(Coskun and Dalgic, 2024). Finally, σ2
m indexes the underlying volatility of male earn-

ings. Expected household consumption conditional on state s is

E[c|s] =
(
1− n

ϕ

)
wf + µm(s).

Households cannot fully insure against male income risk. To capture the insurance role

of women’s earnings in reduced form, assume that the pass-through of male earnings

risk to household consumption increases when women devote more time to parenting:

Var(c|s) = σ2
m

(
κ0 + κ1g(s)

n

ϕ

)
, g(s) ≡ µm(s)

wf

κ0, κ1 > 0.

The term in parentheses measures the household’s exposure to male earnings risk. Con-
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sumption risk therefore rises with the underlying volatility of male earnings, the time

devoted to parenting, and the household’s reliance on male rather than female earn-

ings. To retain tractability, preferences over consumption take a mean–variance form

and households derive utility from consumption and children:

u(c(s), n) = θ ln
(
E[c|s]− 1

2
Var(c|s)

)
+ (1− θ) lnn

= θ ln

[(
1− n

ϕ

)
wf + µm(s)−

1

2
σ2
m

(
κ0 + κ1g(s)

n

ϕ

)]
+ (1− θ) lnn,

Assuming an interior solution, optimal fertility is

n∗ = (1− θ)ϕ · wf + µm(s)− a

wf + bµm(s)
wf

,

where a ≡ 1
2
σ2
mκ0 and b ≡ 1

2
σ2
mκ1 capture risk exposure.

Two forces determine fertility in this framework. First, children require maternal time,

so their opportunity cost increases with the female wage wf . Second, when women re-

duce market work to care for children, households become more exposed to uninsur-

able male income risk. This risk-exposure channel is stronger when income volatility

σ2
m and relative male income g(s) = µm(s)/wf are high. Holding mean income fixed,

higher income risk reduces fertility: ∂n∗(s)/∂σ2
m < 0. Consistent with this prediction,

Chabé-Ferret and Gobbi (2025) show that declines in aggregate economic uncertainty

can substantially increase fertility. They estimate that the lower uncertainty faced by

women born in 1910 relative to those born in 1933 can account for an increase in com-

pleted fertility of 0.4–0.6 children.

The model also captures how the cyclical behavior of fertility depends on female

wages.10 Whenwf is low, households rely heavily on male earnings and the relative male

income g(s) is high. Because male income is higher in booms, the model implies greater

exposure to income risk in booms. If this risk-exposure channel outweighs the positive

income effect, fertility is countercyclical (Butz and Ward, 1979; Buckles et al., 2021). As

female wages rise, households become less dependent on male earnings and the risk-

exposure channel weakens. The positive income effect of a boom can then dominate,

making fertility procyclical.

Figure 3 illustrates this mechanism. At low female wages, fertility is lower in booms

10More generally, the relationship between female wages and the cyclicality of fertility need not be
monotonic in this reduced-form model. The sign of the fertility response to mean male earnings de-
pends on w2

f − bwf + ab. The parameterization in Figure 3 is chosen to illustrate the transition from
countercyclical to procyclical fertility over the relevant range of female wages.
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than in recessions; at higher female wages, the reverse is true. The model therefore pro-

vides a simple explanation for why fertility has become more procyclical as women’s la-

bor force participation and earnings have increased. In addition to this state-contingent

response, the full dynamic model of Coskun and Dalgic (2024) generates a precaution-

ary effect on the average level of fertility. Because childbearing reduces mothers’ labor

earnings, households may choose fewer children ex ante to preserve women’s labor-

market attachment and earnings in future downturns, when female income is particu-

larly valuable as insurance against shocks to male earnings.11
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Figure 3: Fertility in Booms and Recessions as a Function of wf

Notes: Simulating optimal fertility choices in booms (s = B) and recessions (s = R). Male earnings
are given by µm(B) = 35 and µm(R) = 17. The remaining parameters are set to θ = 0.2, ϕ = 1.5,
σ2
m = 1, κ0 = 8, κ1 = 56.

3 Understanding Persistently Low Fertility

In most advanced economies, fertility has fallen persistently below replacement and

childlessness has become increasingly common. At the same time, women’s educa-

tional attainment now matches or exceeds that of men in many countries, reshaping

household dynamics and labor market opportunities. Competition over children’s fu-

ture prospects has intensified, reinforcing quantity–quality trade-offs. New medical

11Our static mean–variance benchmark is designed to illustrate the cyclical mechanism and does not
fully capture this forward-looking precautionary response. Mean–variance approximations can attenuate
or eliminate precautionary effects that depend on higher-order curvature in expected utility.
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technologies, such as assisted reproductive technologies, have also altered the biolog-

ical and economic constraints of childbearing. These developments call for new theo-

retical mechanisms that shape low-fertility environments.12

3.1 Bargaining over Fertility

The models considered so far adopt a unitary representation of the household: the

household behaves as if its members shared a common objective. Collective household

models instead allow partners to have distinct preferences and require only that house-

hold allocations be Pareto efficient (Chiappori, 1992; Chiappori and Mazzocco, 2017).13

This distinction is especially important for fertility because a birth generally requires

both partners’ consent, while the costs and benefits of childbearing may be distributed

unequally between them. Doepke and Kindermann (2019) formalize this idea. We il-

lustrate their central mechanism using a simplified two-stage bargaining model. Two

partners bargain over the decision to have a child b ∈ {0, 1}. Each partner g ∈ {f,m}
derives utility from consumption cg and receives a utility gain from having a child vg:

ug(cg, b) = cg + bvg.

Market wages are wf for women and wm for men. Having a child entails a consump-

tion cost ϕ. If the couple cooperates, joint consumption exhibits economies of scale,

captured by α > 0, so that:

cf + cm = (1 + α)(wf + wm − ϕb).

Under full commitment, partners can commit ex ante to future transfers. A child is

born (b = 1) whenever the joint benefit exceeds the total cost:

vf + vm ≥ ϕ(1 + α).

If this condition holds, transfers can be arranged such that both partners are better off

and disagreement never arises.

The outcome changes under limited commitment. Suppose the couple decides whether

to have a child in the first stage but cannot commit to future transfers. After the fertility

12Chapter 16 of this Handbook examines the economic consequences of persistently low fertility in
advanced economies and discusses policies designed to address these challenges.

13See Blundell et al. (2005) for an extension of the collective framework to households with children
and public consumption.
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outcome is realized, consumption is negotiated in a second stage, with the gains from

cooperation split equally between the partners. Without a child, each partner’s outside

option is to consume their own income: ūf (b = 0) = wf and ūm(b = 0) = wm. If a

child is born, the childcare costs are divided according to fixed shares λf and λm, with

λf + λm = 1 and λf > λm, implying a larger domestic burden for the mother.14 Recent

work emphasizes that such asymmetries may arise from persistent gender norms and

mismatches in expectations about household roles.15 With a child, the partner’s outside

options are:

ūf (b = 1) = wf + vf − λfϕ, ūm(b = 1) = wm + vm − λmϕ. (1)

Because the mother bears a larger share of the childcare cost, having a child imposes a

larger burden on her. Anticipating this outcome, she evaluates fertility not only based

on the utility gain vf , but also on the costs she will bear once the child is born. Since the

father cannot commit ex ante to compensate her for this larger burden, she may veto

the birth.

Formally, each partner agrees to have a child only if

vf ≥
(
λf +

α

2

)
ϕ, vm ≥

(
λm +

α

2

)
ϕ. (2)

Fertility therefore operates as a veto decision: a child is born only if both participation

constraints are satisfied. Together, the two individual constraints reproduce the full-

commitment condition, vf + vm ≥ (1 + α)ϕ, but the converse does not hold. The joint

benefit of a child may exceed its total cost even though the individual constraint of one

partner is violated. If childcare costs fall disproportionately on the mother (high λf ),

her participation threshold is higher, and she may oppose a birth that would be benefi-

cial from the household’s joint perspective. Limited commitment can therefore reduce

fertility below the full-commitment benchmark.

Chapter 9 of the Handbook documents widespread disagreement over desired fertility

and reviews how parenting costs, bargaining within couples, limited commitment, and

asymmetric information shape fertility outcomes.

14Our benchmark model treats these shares as fixed. Xi and Zhou (2026) instead endogenize the di-
vision of childcare and the norm governing it within a limited-commitment bargaining model. When
women’s relative wages rise faster than the norm adjusts, childcare remains disproportionately concen-
trated on mothers, raising the shadow price of children and reducing fertility.

15For example, Goldin (2025) argues that highly educated women increasingly prefer partners with
more egalitarian views of childcare and household responsibilities, while many men continue to hold
more traditional expectations. Anticipating an unequal distribution of parenting costs within couples
raises the effective burden borne by women and can reduce fertility.
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3.2 Status Concerns and Parenting Norms

In many high-income countries, parenting has become increasingly intensive, with grow-

ing expectations that parents devote substantial time and resources to their children’s

education and development (Doepke and Zilibotti, 2019). Such parenting norms may

reinforce the quantity–quality trade-off and contribute to persistently low fertility.

One way to formalize these pressures is through status concerns or comparison mo-

tives: parents value not only their child’s quality, but also how it compares relative to a

social benchmark (Kim et al., 2024). Consider a standard quantity–quality model aug-

mented with comparison motives:

max
c,n,s

θc ln c+ θn lnn+ θq ln
(
q − χq̃

)
s.t. c+ sn = (1− ℓ)w

n = ϕℓ, q = δs

0 ≤ ℓ ≤ 1, θc, θn, θq > 0, θc + θn + θq = 1

0 ≤ χ < 1, q − χq̃ > 0.

The term ln(q − χq̃) captures status concerns: parents value their child’s quality q rela-

tive to a benchmark q̃, determined by the behavior of other parents. The parameter χ

measures the strength of comparison motives.16

Taking q̃ as given, optimal per-child investment s∗ and fertility n∗ are:

s∗ =
θqδw + θnϕχq̃

δϕ(θn − θq)
, n∗ =

ϕwδ(θn − θq)

(1− θq)
(
δw + ϕχq̃

) .
A higher benchmark quality q̃ induces parents to invest more per child and have fewer

children, with comparison motives governing the strength of this channel.

In equilibrium, the benchmark quality must be consistent with individual choices,

implying q̃ = q under the simplifying assumption of identical households, yielding

qeq =
θqδw

ϕ
(
θn(1− χ)− θq

) , neq =
ϕ
(
θn(1− χ)− θq

)
(1− θq)(1− χ)

.

As comparison motives strengthen, status competition increases investment per child

and reduces equilibrium fertility.

Because each household takes the social benchmark as given, it does not internalize

16Assume that θn(1− χ) > θq, which ensures the existence of an interior equilibrium.
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how its own investment raises the standard faced by other parents—a form of external-

ities. The resulting equilibrium can therefore feature excessive status-oriented invest-

ment and inefficiently low fertility. Kim et al. (2024) and Mahler et al. (2025) show that

taxes on status-oriented investments can potentially restore the socially efficient allo-

cation. Ho and Wang (2024) find that a ban on private tutoring and a cap on education

costs increases fertility in a heterogeneous-agent model with endogenous marriage and

fertility.

Parenting norms are only one of several social and cultural forces that shape fertil-

ity. Nakakuni et al. (2026) review theoretical and empirical research on a broader range

of social norms affecting fertility. Chapter 10 of this Handbook examines how fertility

norms are transmitted and diffuse across individuals, families, and regions. Chapter

12 focuses on son preference and gender bias, including dowry systems, patrilineal in-

heritance, and expectations about old-age support, and discusses their implications for

stopping behavior, birth spacing, and prenatal selection.

3.3 Family Policies and Labor Market Institutions

Persistently low fertility in many advanced economies has renewed interest in pro-natal

family policies, such as childcare subsidies, tax benefits, cash transfers, and parental

leave. While such policies can increase fertility, their effects vary widely across coun-

tries and policy designs (Olivetti and Petrongolo, 2017; Doepke et al., 2023; Hart et al.,

2024). Their effectiveness depends in part on the broader institutional environment,

particularly on whether labor market structures and workplace practices allow parents

to combine parenting and careers.

Structural models provide a useful framework for studying these interactions by dis-

tinguishing short-run responses, such as the timing of births, from long-run outcomes

such as completed fertility and welfare effects (Erosa et al., 2010). In standard fertility

models, transfers raise fertility by relaxing the household resource constraint. Consis-

tent with this prediction, Adda et al. (2017) and Cruces and Rodrı́guez-Román (2025)

find that child benefits increase fertility in the short run, with smaller effects on com-

pleted fertility. In a heterogeneous-agent life-cycle model for the United States, Zhou

(2025) shows that transfers raise fertility primarily among low-income households, but

may also reduce investment per child, increasing inequality.

Beyond financial incentives, workplace flexibility is central to the compatibility of ca-

reers and children (Goldin, 2014). Rigid schedules, long hours, or limited control over

working time make it difficult to reconcile careers and parenting (Guner et al., 2026). To
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illustrate this mechanism, consider a version of the baseline model that includes leisure

and an additional time cost of children arising from workplace inflexibility:

max
c,n,ℓ,h

θ ln c+ γ lnn+ (1− θ − γ) ln(1− h− ℓ− ηwn)

s.t. c = wh,

n = ϕℓ,

0 ≤ h, ℓ ≤ 1.

The term ηwn captures the additional time burden of raising children in inflexible jobs,

where η > 0 measures the severity of workplace frictions. These frictions may reflect

rigid schedules, minimum-hours requirements, or expectations of long working hours.

Optimal fertility is given by

n∗ =
γ

1/ϕ+ ηw
,

which shows that greater labor-market inflexibility (higher η) reduces fertility by in-

creasing the effective time cost of children.

Quantitative models confirm the importance of these mechanisms. Guner et al. (2024)

study split-shift schedules in Spain and find that eliminating this fixed daily cost of work

raises fertility by about 6%. They also show that reducing employment risk among tem-

porary workers can increase both fertility and female employment. For Korea, Kim and

Yum (2025) emphasize minimum-hours requirements and barriers to entering or re-

entering stable career tracks. Removing these barriers increases completed fertility and

changes the effects of parental leave reforms.17

3.4 Childlessness and the Extensive Margin of Fertility

Many fertility models treat the number of children as a continuous choice and therefore

abstract from the discrete decision of whether to become a parent. It is useful to dis-

tinguish between the extensive margin (whether to have any children) and the intensive

margin (how many children to have conditional on becoming a parent). This distinc-

tion has become increasingly important because childlessness can reach 30% in some

female cohorts in advanced economies (Gobbi, 2013).

Baudin et al. (2015) document two key patterns. First, conditional on having chil-

dren, fertility declines with education. Second, childlessness is U-shaped in education:

17Yamaguchi (2019) builds a structural model incorporating dual labor markets in Japan and studies
the effects of parental leave policies on fertility.
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Figure 4: Intensive and Extensive Margins of Fertility

Notes: The data come from the 5% sample of the 1990 U.S. Census. The sample includes women
aged 45 and older. Fertility is measured by children ever born. Education is grouped into seven
categories: (1) No schooling; (2) Primary schooling; (3) Less than high school; (4) High school degree,
(5) Some college; (6) Four-year bachelor’s degree; (7) More than a four-year bachelor’s degree.

it is highest among the least and the most educated women. Figure 4 illustrates these

patterns using data from the 1990 U.S. Census.

Baudin et al. (2015) refer to childlessness among the least educated women as “social

sterility”: these women are biologically capable of having children, but cannot afford to

do so. At the top of the education distribution, high wages raise the opportunity costs

of parental time, making childlessness more likely among highly educated women.

To capture these mechanisms, we use female wages wf as a reduced-form measure of

education. We introduce ν > 0, which makes utility well defined at zero fertility, and a

fixed cost of motherhood cf > 0. The household solves

max
c,n,ℓ

θ ln c+ (1− θ) ln(n+ ν)

s.t. c+ cfI(n > 0) = (1− ℓ)wf + wm − τw2
fn,

n = ϕℓ

0 ≤ ℓ ≤ 1, 0 < θ < 1, ν, τ > 0

The term τw2
fn captures career costs associated with motherhood that rise more than

proportionally with female wages.18 Conditional on becoming a parent and assuming

18This specification is motivated by evidence in Goldin (2014) that career penalties are particularly se-
vere in high-paying occupations.
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Figure 5: Childlessness and Fertility when Wages (wf , wm) Vary

Notes: The figure plots optimal fertility along a one-dimensional wage path. Female wagewf rises from
0.05 to 50, while the male wage wm rises from 10 to 50, with observations paired by their position on
the two wage grids. Thus, combined earnings wf + wm rise from 10.05 to 100, while the gender wage
gap closes: the female-to-male wage ratio wf/wm rises from 0.005 to 1. The horizontal axis therefore
captures both rising household earnings and convergence between female and male wages. The re-
maining parameters of the decision problem are θ = 0.45, ϕ = 12, ν = 0.3, cf = 15, and τ = 0.065.

an interior solution, optimal fertility is

n∗
int =

(1− θ)(wm + wf − cf )
wf

ϕ
+ τw2

f

− θν.

Let Uint denote utility evaluated at the optimal interior fertility choice n∗
int. If the house-

hold remains childless, utility is U0 ≡ θ ln(wm + wf ) + (1− θ) ln ν.

Combining the extensive and intensive margins yields

n∗ =

0, if U0 > Uint

n∗
int otherwise.

Figure 5 illustrates the two routes to childlessness. At very low income levels, house-

holds cannot afford the fixed cost cf , leading to childlessness. As income rises, fertility

becomes positive. However, when female wages become sufficiently high, the opportu-

nity cost of time and the wage penalty associated with motherhood dominate, making

childlessness optimal again. The model therefore generates a U-shaped relationship

between education and childlessness, as in the data.

Chapter 15 of this Handbook examines the extensive margin in greater depth, includ-

ing the roles of economic constraints, delayed childbearing, partnership dynamics, and
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changing family norms.

3.5 Delayed Childbirth and Infertility Risk

Rising female education and labor force participation have strengthened incentives to

invest in careers before having children. Delaying childbirth allows women to accumu-

late experience and raise future earnings, but also increases the risk of infertility at older

ages. Figure 6 documents the rise in the mean age at first birth and the growing use of

assisted reproductive technology (ART) for six OECD countries.

(a) Mean Age at First Birth
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Figure 6: Delayed Childbearing and ART Use

Notes: ART stands for assisted reproductive technology. Data for mean age at first birth come from
the OECD database. Data for the share of births using assisted reproductive technology are collected
from ESHRE for European countries and the CDC for the United States.

To capture the trade-off between career investment and fertility risk, consider a two-

period model in which a woman has children either early or late, but not in both periods.

Having children requires parental time ℓ, with n = ϕℓ. For simplicity, consumption

receives the same utility weight θc > 0 in both periods, while θn > 0 is the utility weight

on children. If the woman has children early, she reduces market work in period 1 but

works full time in period 2. Her value is

VE = max
0<ℓE<1

{
θc ln

[
w(1− ℓE)

]
+ θc lnw + θn ln(ϕℓE)

}
.

If she postpones childbearing and works full time in period 1, her period-2 wage rises

to (1 + ρ)w, where ρ > 0 is the return to early career investment. However, postpon-

ing childbirth involves infertility risk: in period 2, childbearing is successful only with
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probability pn < 1, so the value of postponement is19

VL = max
0<ℓL<1

{
θc lnw + θc ln

[
(1 + ρ)w(1− ℓL)

]
+ θn ln(pnϕℓL)

}
.

The first-order conditions imply that optimal parental time is the same under early and

late childbearing:

ℓ∗E = ℓ∗L =
θn

θc + θn
.

Substituting these choices into the two value functions, all terms common to the two

alternatives cancel, leaving

VL − VE = θc ln(1 + ρ) + θn ln pn.

The first term is the utility gain from higher future earnings, while the second captures

the cost of infertility risk. The woman is indifferent between early and late childbearing

when VL = VE, which yields the threshold

p∗n =
1

(1 + ρ)θc/θn
.

Women delay childbirth whenever pn > p∗n. A higher return to early career investment,

ρ, lowers the threshold probability required for postponement. The woman is therefore

willing to delay childbearing even when the probability of successful late childbearing

is lower. Reproductive technologies that raise pn also make postponement more attrac-

tive. ART may therefore both mitigate age-related infertility and strengthen incentives

to delay childbearing.

More elaborate models add uncertainty, option values, and marriage-market interac-

tions. de la Croix and Pommeret (2021) model childbearing as an irreversible invest-

ment with an option value when motherhood increases income risk. Sommer (2016)

shows that uninsurable earnings risk can induce precautionary postponement and re-

duce completed fertility as conception probabilities decline with age. Low (2024) stud-

ies how women’s human capital and reproductive capacity jointly shape marriage-market

sorting. Chapter 29 of this Handbook reviews the effects of ART on education, careers,

marriage, and fertility.

19For tractability, fertility utility depends on expected rather than realized fertility.
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4 Fertility in Developing Countries and Economic Growth

The demographic transition, the shift from high fertility and mortality rates to low lev-

els of both, originated in Northern Europe in the late eighteenth century and has since

spread across the world (Delventhal et al., 2024). Yet many canonical theories of fertility

decline were developed from the historical or contemporary experience of high-income

countries. This section turns to mechanisms that are particularly salient in developing

economies, including customary institutions, imperfect fertility control, and the inter-

action between fertility and economic growth.

4.1 Fertility in Developing Countries

Across the world, lower fertility is generally associated with higher human capital and

GDP per capita and with lower child and maternal mortality, broadly consistent with

the theories discussed in Section 2. These variables, however, explain much less of the

within-country variation in fertility declines over the past half century. For example, fer-

tility declines have been substantially smaller than predicted by improvements in eco-

nomic and health conditions in Sub-Saharan Africa, whereas declines in Latin America

and East Asia have been substantially larger than predicted. Gobbi et al. (2026) argue

that family institutions mediate how fertility responds to economic and health improve-

ments. In Sub-Saharan Africa, for example, statutory law often coexists with custom-

ary law, a system of locally rooted rules and norms historically developed within ethnic

communities. Customary law regulates areas such as marriage and divorce (bride price

and polygyny), inheritance and land rights, and dispute resolution within communities.

Customary Law: Polygyny Polygyny is a form of marriage in which one man is mar-

ried to multiple women at the same time. It has historically been practiced in many

societies, particularly in parts of Sub-Saharan Africa, the Middle East, and Asia, and is

often governed by customary law. Today, polygyny remains prevalent in several Sub-

Saharan African countries.

To understand the effect of polygyny on fertility, consider a man with income y who

chooses consumption c, the number of wives f , and the total number of children n.

Each wife requires the payment of a bride price p. Children are costly to raise, and the

total cost of raising children is assumed to be convex in the number of children and
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decreasing in the number of wives, given by n2

f
. The man therefore solves:

max
c,n,f

θ ln c+ (1− θ) lnn, 0 < θ < 1

s.t. c+ pf +
n2

f
= y,

c > 0, n > 0, f > 0.

Optimal choices are given by:

n∗ = (1− θ)
y

2
√
p

f ∗ = (1− θ)
y

2p
.

Polygyny arises whenever f ∗ > 1, or p < 1−θ
2
y. The model highlights a key trade-off:

additional wives are costly because of the bride price, but they reduce the convex costs

of childbearing by allowing births to be spread across multiple wives. When bride prices

are sufficiently low relative to income, men optimally choose to marry multiple wives.

Tertilt (2005) embeds this mechanism in a richer model linking polygyny, fertility, sav-

ings, and economic development. Under polygyny, competition among men for wives

gives rise to positive bride prices. Since fathers receive these payments when daughters

marry, children, especially daughters, become a profitable investment. This encourages

higher fertility while reducing incentives to accumulate physical capital for old-age sup-

port. In contrast, when monogamy is enforced, bride prices typically become dowries

(i.e., payments from the bride’s family), making children financially costly and encour-

aging lower fertility and higher savings.20 In the calibrated model, banning polygyny

reduces fertility by around 40%, increases savings by about 70%, and more than dou-

bles output per capita.

Customary Law: Impartible Inheritance Inheritance customs likely emerged from a

combination of economic, institutional, and cultural forces. Partible inheritance refers

to systems in which land is divided among all heirs, whereas under impartible inheri-

tance land is transferred to a single heir, typically the eldest son.

From an economic perspective, impartible inheritance was more likely to emerge

where land was the primary source of wealth and small plots of land reduced agricul-

tural productivity (Fontenay et al., 2025). In such settings, partible inheritance gives

20Marriage institutions may themselves evolve endogenously with economic development. For exam-
ple, de la Croix and Mariani (2015) develop a theory in which political conflict among men and women of
different socioeconomic groups leads societies to transition from polygyny to monogamy and eventually
serial monogamy as income and human capital rise.
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households an incentive to limit the number of children to avoid dividing land into in-

efficiently small parcels. Consequently, fertility tends to be higher under impartible in-

heritance, where land is transmitted to a single heir, than under partible inheritance.

To illustrate this mechanism, consider a household with land endowmentL that chooses

consumption c and fertility n:

max
c,n

θ ln c+ (1− θ) ln(ny′i), 0 < θ < 1

s.t. c = (1− ℓ)y

n = ϕℓ

where y denotes parental income and ℓ is the fraction of parental time devoted to par-

enting. Children generate utility through their future income y′i, which depends on the

inheritance system i ∈ {I, P}.

Households rely on subsistence agriculture. First consider what happens under im-

partible inheritance customs (i = I). Land is passed on to a single heir, but all children

work collectively on the family farm. In this case, the children’s future income grows

proportionally with their number. Total future income is thus given by ny′I = A(L)n,

where A(L) captures the productivity of land. The marginal benefit of having children

is therefore constant. Optimal fertility, n∗
I , is given by

n∗
I = (1− θ)ϕ.

Under partible inheritance (i = P ), land is divided equally among all children. Since

farming is more productive on large plots, the fragmentation of land reduces the pro-

ductivity and the total output: ny′P = A(L)nα, where α ∈ (0, 1) captures the extent to

which land fragmentation reduces productivity.

The optimal number of children under partible inheritance n∗
P is thus

n∗
P = (1− θ)ϕ

α

θ + (1− θ)α
.

The two inheritance regimes generate different fertility incentives. Under partible

inheritance, land fragmentation reduces the marginal benefit of additional children.

Since α < 1, fertility is lower under partible inheritance than under impartible inher-

itance, n∗
P < n∗

I . Empirical evidence is consistent with this prediction. Fontenay et al.

(2025) find that women from ethnic groups practicing impartible inheritance in Sub-

Saharan Africa have roughly one additional child. Similarly, Gay et al. (2025) show that
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inheritance customs contributed to regional fertility differences in France and that the

introduction of partible inheritance after the French Revolution contributed to the coun-

try’s early fertility decline.

Contraception and Human Capital Investment Bhattacharya and Chakraborty (2017)

and Strulik (2017) emphasize the effect of contraceptive progress on human-capital ac-

cumulation. By narrowing the gap between desired and realized fertility, better fertility

control reduces unintended births and frees resources for investment in each child. It

can therefore reinforce the quantity–quality trade-off and contribute to long-run devel-

opment.

To illustrate this mechanism, let nd
t denote desired fertility, which is taken as given,

and nt realized fertility. When fertility control is imperfect,

nt = nd
t + ut(1− κt),

where ut > 0 denotes the number of potential unintended births in the absence of ef-

fective fertility control and κt ∈ [0, 1] measures contraceptive effectiveness. Thus, κt = 1

implies nt = nd
t . Each realized child requires ϕ > 0 units of parental time for basic child-

care and receives educational investment et. Normalizing the parental time endowment

to one gives nt(ϕ+ et) = 1. Substituting for realized fertility and solving for et yields21

et =
1

nd
t + ut(1− κt)

− ϕ.

Suppose that human capital evolves according to ht+1 = (1+Aet)ht, withA > 0. The net

growth rate of human capital, gt, is therefore:

gt ≡
ht+1 − ht

ht
= Aet = A

(
1

nd
t + ut(1− κt)

− ϕ

)
.

Figure 7 illustrates these comparative statics for a desired family size of three. As con-

traceptive effectiveness rises, realized fertility approaches desired fertility. The resulting

decline in unintended births frees parental time for educational investment, raising the

net growth rate of human capital. The economy therefore moves from a high-fertility,

low-investment allocation toward one with lower realized fertility and greater invest-

ment per child.

21For educational investment to be nonnegative, et ≥ 0, the fixed childcare time ntϕ must not exceed
the parental time endowment: ntϕ ≤ 1.
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Figure 7: Economic Transition and Contraceptive Effectiveness κ

Notes: The figure plots realized fertility, educational investment per child, and the net growth rate of
human capital as contraceptive effectiveness κt varies from 0.20 to 0.95. The following parameters
are assumed: nd = 3.0, u = 1.75, ϕ = 0.225, and A = 1.15. The lower bound on κt ensures that
educational investment is nonnegative throughout the simulated range.

Cavalcanti et al. (2020) document that about 39% of pregnancies in the developing

world are unplanned, with particularly large gaps between realized and desired fertility

among poorer households. In an overlapping-generations model calibrated to Kenya,

policies that lower monetary and nonmonetary barriers to contraception or improve

its effectiveness reduce unintended fertility, increase investment in children’s human

capital, and raise long-run income.

The empirical effects of family-planning programs are nevertheless more mixed than

this benchmark mechanism suggests. Chapter 20 of this Handbook shows that expanded

access to modern contraception often increases contraceptive use but has only mod-

est effects on fertility, suggesting a potentially important role for social norms, religion,

and family institutions. Chapter 21 examines how political, legal, and institutional con-

straints shape access to abortion and its effects on fertility, health, education, and earn-

ings. We return to the broader relationship between fertility and economic growth in

Section 4.2.

Family Size Norms and Population Control Policies Fertility choices may reflect not

only economic incentives but also pressure to conform to prevailing family-size norms.

Models typically capture this pressure through a utility cost of deviating from a reference

group’s fertility. Some studies define the norm using contemporaneous peers or average

fertility within a social group (Palivos, 2001; Manski and Mayshar, 2003; Ciliberto et al.,

2016), while others emphasize its intergenerational transmission (de Silva and Tenreyro,
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2020; Guo et al., 2026).22

de Silva and Tenreyro (2020), for example, incorporate evolving family-size norms

into a quantitative model of endogenous fertility and human-capital accumulation. Par-

ents value both the number and quality of children but incur a cost when their fertility

deviates from the prevailing norm, which evolves as a weighted average of past fertility

and replacement-level fertility. Calibrating the model to developing countries in 1960,

the authors find that human capital accumulation alone produces only a modest fertil-

ity decline. Population-control policies that promote smaller family norms, by contrast,

substantially accelerate the decline.

Part III of this Handbook examines the determinants of access to family planning,

contraception, and abortion in low- and middle income countries in greater depth.

4.2 Fertility in Theories of Economic Growth

Population plays sharply different roles across theories of economic growth. In the

Malthusian framework, fertility rises with income while land is fixed. Productivity gains

therefore raise living standards only temporarily: higher income increases fertility and

population, which reduces land per person until income returns toward subsistence. In

the long run, technological progress is absorbed primarily by a larger population rather

than by sustained growth in income per capita. See Greenwood (2019, Chapter 2) for a

simple formal treatment of the Malthusian framework.

Most modern growth models break this feedback by treating population growth as ex-

ogenous. In the Solow (1956) model, faster population growth dilutes capital and lowers

steady-state output per worker. Idea-based growth models instead assign population a

potentially growth-enhancing role. In Romer (1990), a larger population expands the

pool of researchers and accelerates idea production. Jones (2022) shows the converse

implication: persistent population decline reduces the future supply of researchers and

may eventually bring idea-driven growth to a halt.23

The contrast is stark. Malthusian theory views population primarily as pressure on

a fixed resource, the Solow model emphasizes capital dilution, and idea-based growth

models view people as producers of new ideas. Yet, with the exception of the Malthu-

sian framework (and the extension in Jones (2022)), fertility is usually taken as exoge-

nous. The models considered next fill this gap by allowing households to choose both

22Nakakuni et al. (2026) review theoretical and empirical research on family-size norms as part of a
broader discussion of social norms and fertility.

23Jones (2022) first considers exogenous population decline and then develops an extension in which
fertility is chosen through the allocation of time between market work and childbearing.
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the number of children and human capital investment, thereby linking population dy-

namics and human-capital accumulation to economic growth.

Growth with Endogenous Fertility and Human Capital Building on the quantity–quality

framework in Section 2.2, a subsequent literature placed fertility at the center of eco-

nomic growth analysis. Early contributions include Becker and Barro (1988) and Barro

and Becker (1989), who develop a dynastic model in which fertility decisions are em-

bedded within an intergenerational altruism framework. In these frameworks, fertility

becomes a forward-looking investment decision that determines both the size and the

human capital of future generations.

To illustrate the core mechanism in a tractable way, we consider a simplified frame-

work in which households choose consumption, the number of children, and educa-

tional investment in each child, while firms produce output using labor in competitive

markets. Parents derive utility from their own consumption, the number of children,

and educational investment per child:

max
ct,nt,et

θc ln(ct − c) + θn lnnt + θh lnht+1, θc + θn + θh = 1

s.t. ct = wt [1− nt(ϕ+ et)]

ht+1 = ht(1 + ψtet)
η, 0 < η < 1.

Here, ct is parental consumption, nt fertility, and et educational investment per child.

Each child requires a fixed amount ϕ > 0 of basic childcare time in addition to educa-

tional time et. The parameter c > 0 denotes subsistence consumption,24 ψt > 0 mea-

sures the productivity of educational investment, and η governs diminishing returns.

Since childcare and education use parental time, the cost of children rises with the wage

rate wt.

Solving the household problem yields the optimal education decision

e∗t =
θhη

θn − θhη
ϕ− θn

ψt(θn − θhη)
,

and optimal fertility

n∗
t =

θn
θc + θn

· 1− c/wt

ϕ+ e∗t
.

These expressions highlight the central quantity-quality trade-off. An increase in the

24The subsistence term ensures that fertility rises with income once subsistence consumption is cov-
ered.
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productivity of education ψt raises the return to investing in children, leading house-

holds to increase educational investment per child, e∗t , while reducing fertility, n∗
t .25 By

contrast, higher wages wt raise income net of subsistence and, when subsistence con-

sumption is covered, tend to increase fertility through an income effect.

Let mt denote the available market time per adult: mt ≡ 1 − nt(ϕ + et). Aggregate

output Yt is produced by competitive firms using total effective labor Ht:

Yt = AtHt, Ht = Ntmtht,

where Nt is the adult population and At denotes total factor productivity. Output per

worker is given by

yt =
Yt

Ntmt

= Atht,

so that improvements in human capital translate into higher future income. With linear

production, the wage per unit of market time is wt = Atht. Fertility chosen in period t

determines the size of the next adult generation Nt+1 = ntNt, while educational invest-

ment determines its human capital ht+1. Next period’s output per worker is

yt+1 = At+1ht+1 = At+1ht(1 + ψte
∗
t )

η.

Fertility thus affects aggregate output through the size of the next generation, while ed-

ucational investment raises output per worker through human-capital accumulation.

In this benchmark, the shift from child quantity to child quality is driven by a rise in

the productivity of education, ψt. An increase in total factor productivity At alone raises

wages and, through the income effect, tends to increase rather than reduce fertility.

Figure 8 illustrates the impact of changes in the productivity of education ψt. Panels

8a–8c show that a higher ψt increases investment in child quality and reduces fertility,

reflecting the quantity–quality trade-off. The resulting increase in human capital raises

next-period output per worker, yt+1, implying that improvements in the productivity of

education translate into economic growth.

Richer dynamic models develop these mechanisms in several directions. Becker et al.

(1990) generate poverty traps through the interaction of fertility and human-capital ac-

cumulation, while Galor and Weil (1996, 2000) embed the quantity–quality trade-off in

theories of the demographic transition and long-run growth. de La Croix and Doepke

(2003) show how fertility differentials across households can transmit income inequality

25An interior household solution requires wt > c, θn > θhη, ψt >
θn

θhηϕ
. Within this region, a rise in the

productivity of education increases educational investment per child and reduces fertility.
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Figure 8: Quality and Quantity of Children and Economic Growth

Notes: We simulate the model as the productivity of education ψt ranges from 20 to 40. The model
is parameterized as follows: θc = 0.08, θn = 0.32, θh = 0.60, ϕ = 0.06, c = 0.2, η = 0.5 and ht = 1. We
restrict the calibration to an interior solution of the household problem.

into aggregate human-capital accumulation, and Manuelli and Seshadri (2009) extend

the framework to incorporate health capital.

The Demographic Transition Around the World Recent quantitative models embed

endogenous fertility into theories of long-run growth to explain differences in the tim-

ing and speed of the demographic transitions across countries. Delventhal et al. (2024)

develop a framework, in which households choose both the number of children and ed-

ucational investment, generating a standard quantity-quality trade-off. The economy

combines a land-intensive ancient sector with a modern sector that relies more heavily

on skilled labor. Production and medical technologies originate in a frontier economy,

calibrated to Great Britain, and diffuse across countries, with the speed of diffusion de-

clining with geographic distance from the frontier.

The model generates a three-stage demographic transition. In the first stage, the

economy is in a Malthusian regime characterized by high fertility and high mortal-

ity, stagnant productivity and medical knowledge, and low educational investment. In

the second stage, improvements in medical technology reduce mortality, while fertil-

ity remains initially high, generating a temporary surge in population growth. Finally,

continued technological progress raises the demand for skilled labor and the returns

to human capital. Parents respond by having fewer children and investing more in

each child, moving the economy toward a low-fertility, high-human-capital regime. The

model replicates cross-country differences in the timing of fertility decline, the faster

pace of later transitions, and the accompanying rise in educational attainment. De-
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spite a vast literature on the determinants of fertility transitions and the link to eco-

nomic growth (Chatterjee and Vogl, 2018), important questions remain about how de-

mographic change contributes to economic development and why these mechanisms

vary across countries.

5 Avenues for Future Research

Over the past century, the economic analysis of fertility has evolved from explaining the

long-run fertility decline to understanding the persistence of very low fertility and its

macroeconomic consequences. The theories reviewed in this chapter highlight the in-

teraction of economic incentives, technology, institutions, and social norms in shaping

fertility behavior. Yet important questions remain about how these forces interact, how

they vary across countries and over time, and how policy can respond. We conclude by

highlighting several promising avenues for future research.

Marriage Markets and Fertility Most childbearing occurs within partnerships, but

marriage formation and fertility are still analyzed separately in much of the literature.

Recent work has begun to bridge this gap by endogenizing marriage and fertility deci-

sions.26 Despite these advances, relatively little work examines how marriage-market

outcomes and fertility decisions interact.27 In addition, most existing models remain

static. Dynamic equilibrium models incorporating marriage markets, fertility, and child

investment therefore remain a promising direction. Early contributions such as Caucutt

et al. (2002) and Greenwood et al. (2003) point the way.

Fertility, Business Cycles, and Stabilization Policies Fertility responds to aggregate

economic conditions (Cumming and Dettling, 2024; Dettling and Kearney, 2026), but

the fertility effects of policy-driven aggregate fluctuations are less well understood. How

do interest-rate changes, fiscal transfers, unemployment insurance, and tax reforms af-

fect conceptions, birth timing, completed fertility, and investment in children? Models

that distinguish temporary postponement from permanent reductions in fertility have

26For example, Kitao and Nakakuni (2026), building on Greenwood et al. (2021), incorporate gender
differences to study the joint decline in marriage and fertility in Japan. Myong et al. (2020) extend the
model of Baudin et al. (2015) by introducing social norms governing marriage and childbearing, while Ho
and Wang (2024) incorporate a quality-of-children margin.

27An exception is Kennes and Knowles (2024), who develop an equilibrium matching model to explain
the rise in births to unmarried women in the United States.
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the potential to link the economics of demographic change to the macroeconomic sta-

bilization literature.

Economics of Fatherhood Fatherhood remains one of the least developed margins of

fertility theory. Most models treat fertility either as a woman’s decision or as the choice

of a representative couple, leaving limited room for heterogeneity in men’s partnership

formation, fertility, and investment in children. Models incorporating male childless-

ness, nonresident fatherhood, child-support obligations, and paternal time investment

could help explain socioeconomic differences in fatherhood and their consequences for

children and inequality. Chapter 14 of this Handbook examines these issues in greater

depth.

Heterogeneous Demographic Transitions and Economic Growth Canonical growth

models typically generate a common sequence: technological progress raises the re-

turns to human capital, parents substitute from child quantity to quality, and lower fer-

tility is accompanied by rising income per capita. Yet the timing, speed, and economic

consequences of fertility decline vary widely across countries (Delventhal et al., 2024).

In some historical settings, fertility began to fall before sustained economic growth,

while parts of Sub-Saharan Africa have experienced fertility declines without gains in in-

come or human capital (Gobbi et al., 2026; Gobbi and Hannusch, 2026). Understanding

these heterogeneous paths could clarify when fertility decline is a cause, a consequence,

or merely a correlate of economic development.

Welfare and Policy with Endogenous Population Policy evaluation is especially chal-

lenging when fertility is endogenous. Family policies affect not only the allocation of re-

sources among existing households but also the size and composition of future genera-

tions. Fertility choices may create fiscal, human-capital, and idea-production external-

ities that households do not internalize, while policies that alter who will exist raise dif-

ficult questions about the appropriate social-welfare criterion. Quantifying these exter-

nalities and clarifying the relevant welfare criterion are essential for evaluating pronatal

policies, family-planning programs, and other interventions that shape population dy-

namics.
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