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Abstract

This paper studies the nexus among fertility, family structure, and gender income
equality. I document a novel three-way trade-off in cross-country data: simultane-
ously achieving high fertility, low single parenthood, and gender income equality is
unlikely at all levels of economic development. To explain this fact, I develop a uni-
fied theory where the trade-off emerges as an equilibrium outcome. Among various
policy instruments, I show that reducing women’s child-rearing costs stands out as
the unique one that mitigates the trade-off, but the policy costs grow as wages in-
crease. When I calibrate the model to fit Mexico’s experience from 1990 to 2015, I
find that gender-neutral technological progress explains half of rising single parent-
hood and declining fertility, while gender-biased productivity growth and the gender
education gap reversal account for the narrowing gender income and welfare gaps.
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1. Introduction

In the past century, three profound trends underpin the grand gender convergence
(Goldin, 2014) observed in many countries: fertility rates have fallen substantially, mar-
riage and stable dual-parent families have become less common, and gender gaps in
education and income have steadily narrowed.

Although each of these phenomena-fertility, family structure, and gender income
equality—has been studied extensively in isolation or in pairwise combinations, their
mutual interdependence has received far less attention in the literature. This paper ad-
dresses that gap by revealing a fundamental three-way trade-off among them and de-
veloping a unified framework that explains their joint evolution over time, as well as
why policies that target only one dimension may generate unintended spillover effects
on other dimensions.

I start with the empirical analysis. Using large, harmonized datasets covering OECD
countries over four decades, I document a novel three-way trade-off: very few countries
at any time achieve high fertility, widespread dual-parent families, and strong gender
income equality simultaneously. The overlap is only a small fraction of what random
chance would predict, rejecting the random benchmark following the dartboard ap-
proach (Ellison and Glaeser, 1997). This scarcity holds across rich and poor countries
and high- and low-education settings. I confirm the robustness of this finding under dif-
ferent measurements of family structure and gender income gaps using a global panel
of 95 nations from 1990 to 2015 and state-level data from the U.S.

To explain the empirical findings, I develop a model in which men and women meet
in a marriage market. Building on the insights of Becker (1973), I assume that men face
a choice between remaining single (and childless) or entering marriage, where they al-
locate a portion of their income to wives’ consumption and child-rearing. Women, con-
versely, may opt for single motherhood or raise children within a marital union. Moti-
vated by Doepke and Kindermann (2019), fertility decisions within married households
are subject to wives’ veto. Following Choo and Siow (2006), each individual also receives
idiosyncratic taste shocks for marriage, which follow an extreme value distribution.

I characterize the model by demonstrating three key equilibrium outcomes: (1) in-
dividual optimization and marriage market clearing conditions jointly determine the
equilibrium fertility rate and within-household income transfers; (2) the prevalence of

dual parenthood depends on the level of within-household income transfers and the
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gender gap in human capital; and (3) the gender income gap is shaped by both the gen-
der gap in human capital and the endogenous labor supply decisions of women.

The model connects marriage, fertility, and gender income gaps through two sim-
ple yet intuitive mechanisms. First, marriage and fertility are intertwined, as within-
family transfers and marital fertility serve as a two-dimensional price vector to clear the
marriage market—an extension of the one-dimensional case in Choo and Siow (2006).
Second, fertility affects gender income gaps because women shoulder the bulk of the
childcare burden, so higher fertility reduces female labor supply and hence enlarges the
gender income gap.

The equilibrium conditions of the model uncover a fundamental tension in family
and gender economics: there exists a trade-off among high fertility, prevalent dual par-
enthood, and gender income equality, such that achieving any two of these outcomes
often comes at the expense of the third. For example, pro-marriage policies, such as
joint taxation, boost marriage and fertility but result in larger gender income gaps. Gen-
der equality measures, such as pay equity laws, raise women’s earnings and labor supply
but reduce both marriage and fertility. I find that policies that ease women’s childcare
burden—such as widely available, high-quality childcare—are the unique policy instru-
ments to mitigate the tension. But even then, their cost increases disproportionately as
a share of GDP as wages rise, making them harder to sustain as economies grow.

To show the quantitative implications of the model, I calibrate it to Mexico’s expe-
rience from 1990 to 2015—a period of rapid income growth, plunging fertility, rising
single motherhood, and a complete reversal of the gender education gap. The model
matches these trends closely. I find that the welfare gap across genders narrowed sig-
nificantly. In particular, the spousal welfare gap almost halved despite declining within-
marriage transfers from husbands to wives. Decomposition results show that gender-
neutral productivity growth explains half of the decline in fertility and dual parenthood,
while convergence in education and declining gender bias in labor markets drive most
of the progress in gender income and welfare equality. When used to predict future
outcomes through 2040, the model forecasts further declines in both fertility and dual-
parent families alongside continued gender income convergence.

Lastly, I examine the fundamental drivers of the grand gender convergence by ex-
tending the model with intergenerational evolution of the gender human capital gap. 1

integrate an important result from recent empirical literature: relative to dual parent-



hood, boys from single-parent families fare worse than girls. This finding underscores
that shifts in family structures have far-reaching implications for future gender dispar-
ities in human capital, which in turn shape descendants’ marriage rates, fertility deci-
sions, and female labor market outcomes.

In the dynamic model, the co-evolution of fertility, marriage, and gender income
gaps—is driven by two exogenous forces and one propagation mechanism. First, gender-
neutral technological progress increases the opportunity cost of child-rearing and thus
reduces fertility. The model further shows that this decline in fertility leads to lower
within-household income transfers and declining marriage rates. Second, gender-biased
technological progress reduces the economic gains of marriage from the perspective
of women, leading to lower equilibrium marriage and fertility rates. Third, the rise in
single parenthood and the narrowing of gender gaps in human capital create a self-
reinforcing feedback loop across generations, amplifying the direct effect of technolog-
ical progress—a new mechanism consistent with the empirically documented reversal
of the gender education gap.

In sum, this paper delivers a unified view of three defining trends of our time. Fer-
tility, family structure, and gender equality are not independent policy objectives. They
are tightly linked through women’s time, men’s incentives, and the logic of the marriage
market. Policymakers who ignore these connections risk unintended consequences.
Some combinations of social progress may simply be out of reach—not due to politics

or culture alone, but because of deep economic constraints.

Related Literature

This paper contributes to the macro and labor economics literature that has exten-
sively studied the long-run declines in fertility, marriage rates, and gender inequality
(see Greenwood et al. 2017; Doepke et al. 2023 for comprehensive reviews, and Delven-
thal et al. 2021 for long-term data). It makes three contributions to the literature.

First, whereas previous studies typically examine these outcomes individually or in
pairs—e.g., fertility and gender gaps (Galor and Weil 1996; Kim and Yum 2025), marriage
and fertility (Regalia and Rios-Rull 2001; Baudin et al. 2020), or marriage and gender
gaps (Greenwood et al. 2016; Gayle and Shephard 2019)—this paper establishes a novel
three-way trade-off among fertility, marriage, and gender inequality. It also develops
a unified theoretical framework that clarifies the structural tensions connecting these

dimensions and identifies potential policy remedies. This integrated perspective is, to
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the best of my knowledge, absent from the existing literature and constitutes the paper’s
main contribution.

Second, the paper demonstrates that gender-neutral technological progress—by rais-
ing wages symmetrically for men and women—can simultaneously generate the ob-
served declines in fertility, marriage rates, and gender income gaps. This mechanism
complements explanations that rely on explicitly gender-biased technical change, such
as skill-biased technological progress that raises the returns to child quality (Galor and
Weil 2000), the diffusion of household appliances and market substitutes for home pro-
duction that erode the gains from marital specialization (Greenwood et al. 2005b; Bar et
al. 2018; Greenwood et al. 2023), or structural transformation that shifts labor demand
toward female-intensive sectors (Galor and Weil 1996; Cao et al. 2024). Using a quantita-
tive macroeconomic framework, the analysis disentangles the effects of gender-neutral
and gender-biased forces.

Third, relative to the demographic transition literature (e.g., Greenwood et al. 2023),
the paper introduces a new intergenerational feedback channel: declining marriage
rates widen future gender gaps in human capital because boys are more adversely af-
fected by father absence than girls are—a robust finding in micro-level studies (Bertrand
and Pan 2013; Autor et al. 2019; Wasserman 2020; Reeves 2022; Frimmel et al. 2024). To
my knowledge, this is the first macro model to incorporate this gender asymmetry dy-
namically, revealing how changes in family structure, which could be due to technolog-
ical progress or policies, can endogenously perpetuate and amplify gender inequality
across generations.

The paper proceeds as follows. Section 2 presents the empirical evidence. Section
3 develops the static model. Section 4 calibrates the model and reports quantitative

results. Section 5 introduces the dynamic extension. Section 6 concludes.

2. Motivating Facts

This section documents key empirical patterns in the relationship between fertility, fam-
ily structure, and gender income gaps across multiple samples and measures, highlight-

ing a fundamental trade-off among these three outcomes.



2.1 OECD Sample

I construct an unbalanced panel of 37 OECD countries from 1970 to 2014, yielding 721
country-year observations. For each observation, I collect the total fertility rate, the
share of children born out of wedlock, and the gender earnings gap—defined as the dif-
ference between men’s and women’s median earnings, divided by men’s median earn-
ings. I apply linear interpolation for missing data points only when the series contained
observed values on both sides of the gap (i.e., in years both prior to and following the
missing year).

Figure 1 displays time-series trends in these variables for selected countries. Panel (a)
shows that fertility rates have fallen below the replacement level of 2.1 children per
woman in all sample countries. In some nations, fertility stabilizes between 1.5 and
2.0, while in others—particularly in East Asia and Southern Europe—it has dropped to
ultra-low levels near 1.3. Panel (b) reveals a sharp increase in out-of-wedlock births in
most countries (with East Asia as a notable exception); for example, more than 50% of
births in Sweden now occur outside marriage. Panel (c) documents a steady narrowing
of gender earnings gaps over the past four decades, a pattern termed the “grand gender
convergence” by Goldin (2014).

To examine the joint distribution of these outcomes, I dichotomize each variable
at its sample median, creating indicators for “high fertility” (total fertility rate > 1.69),
“dual parenthood” (out-of-wedlock birth share < 31.4%), and “gender earnings equal-
ity” (gender earnings gap < 17.2%). This median-based approach ensures balanced cat-
egories and avoids arbitrary absolute thresholds that could bias the analysis.

Figure 2 presents a Venn diagram of these indicators. Under statistical indepen-
dence, the overlap of all three would be 0.5 x 0.5 x 0.5 = 12.5%, i.e., the random bench-
mark in the dartboard approach (Ellison and Glaeser, 1997). In the data, however, fewer
than 3% of observations achieve all three simultaneously—less than one-quarter of the
independence benchmark—revealing a sharp trade-off among high fertility, dual par-
enthood, and gender earnings equality.

Figure 3 traces countries’ transitions across these categories over time, labeling high
fertility (F), dual parenthood (M), and gender earnings equality (G), with three-letter
ISO codes identifying countries. Many countries start with high fertility and dual par-
enthood but progressively sacrifice one or both to achieve greater gender equality.

Notably, Australia stands out as one of the few countries ever achieved this trinity
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Figure 1: Trends by Country

Notes: Time-series trends for selected OECD countries, 1970-2014. Fertility is the total fertility rate (chil-
dren per woman). The out-of-wedlock birth share is the percentage of births to unmarried parents. The
gender earnings gap is (men’s median earnings — women’s median earnings) / men’s median earnings.

and has among the lowest child-rearing costs relative to per capita GDP (see Table A.1).
This pattern aligns with the finding in Section 3.4: reducing child-rearing costs is the
unique policy lever for alleviating the three-way trade-off.

To assess heterogeneity, I stratify the sample by income and human capital. I split
countries at the median GDP per capita and at the median average years of school-
ing (Barro and Lee, 2013), redefining indicators using subsample medians in each case.
Figure 4 shows that the trade-off persists across both high- and low-income groups and

high- and low-human-capital groups.



High fertility Dual parenthood

17.2%

Gender income equality

6.0%
All other

13.2%

Figure 2: Trade-off Across Countries (OECD Sample)

Notes: Venn diagram of high fertility (total fertility rate > 1.69), dual parenthood (out-of-wedlock birth
share < 31.4%), and gender earnings equality (gender earnings gap < 17.2%), each defined at sample
medians. The sample includes 721 country-year observations from 37 OECD countries, 1970-2014.

2.2 World Sample

The OECD analysis relies on measures that may imperfectly capture family structure
and gender economic equality. Out-of-wedlock births do not necessarily imply absent
fathers, as children may live in stable cohabiting unions. Moreover, the gender gap in
median earnings among workers excludes differences in labor force participation, po-
tentially understating disparities in total labor income.

To address these limitations, I construct a global panel using improved indicators.
First, I use direct measures of children’s living arrangements from Brenoe and Wasser-
man (2025), who harmonize census data from IPUMS International. Their dataset cov-
ers 95 countries—representing 85% of the global population—from 1990 to 2019 and
reports, for each country-year, the share of children living with both biological parents,
mother only, father only, or neither.

Second, I use the female labor income share (“femincshare”) from the World In-
equality Database (Chancel et al., 2022), which measures the proportion of aggregate

labor income (wages, salaries, and other work-related earnings) accruing to women.
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Figure 3: Transition Paths by Country (OECD Sample)

Notes: Temporal transitions in the three categories for each country (F = high fertility, M = dual parent-
hood, G = gender earnings equality). Countries are labeled by three-letter ISO codes. Data cover 37 OECD
countries, 1970-2014.

This variable, expressed as a percentage, is constructed using distributional national
accounts that combine household surveys, tax records, and national accounts for over
180 countries since 1990.

Merging these sources with United Nations fertility data yields a panel of 95 coun-
tries from 1990 to 2015 with 1,130 observations. This dataset provides broader coverage
of development stages than the OECD sample, at the cost of a shorter time span.

I dichotomize each outcome at its sample median: “high fertility” (total fertility rate
> 2.81), “dual parenthood” (share of children living with both parents > 75.9%), and
“gender income equality” (female labor income share > 32.3%). This ensures balanced
categories and facilitates analysis of joint attainment.

Figure 5 presents a Venn diagram of these indicators. Consistent with the OECD ev-
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High fertility Dual parenthood High fertility Dual parenthood

14.7%

Gender income equality Gender income equality

7.2%
All other

9.2% 4.7%

All other

17.2%

(a) High GDP per Capita (b) Low GDP per Capita

High fertility Dual parenthood High fertility Dual parenthood

14.7%

Gender income equality Gender income equality

8.1%
All other

13.1% 4.7%

All other

17.2%

(c) High Years of Schooling (d) Low Years of Schooling

Figure 4: Trade-off by Income and Human Capital Levels (OECD Sample)

Notes: Venn diagram analysis for subsamples split at median GDP per capita (top row) and median av-
erage years of schooling from Barro and Lee (2013) (bottom row). Indicators are redefined at subsample
medians in each case. Data from 37 OECD countries, 1970-2014.

idence, fewer than 5% of observations achieve all three outcomes—Iess than half of the
12.5% expected under independence—confirming a global trade-off among the three

objectives.
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High fertility Dual parenthood

13.4%

Gender income equality

5.8%
All other

13.8%

Figure 5: Trade-off Across Countries (World Sample)

Notes: Venn diagram of high fertility (total fertility rate > 2.81), dual parenthood (share of children living
with both parents > 75.9%), and gender income equality (female labor income share > 32.3%), each de-
fined at sample medians. The sample includes 1,130 country-year observations from 95 countries, 1990-
2015. Data sources: Brenge and Wasserman (2025) for living arrangements, World Inequality Database
for female labor income share, United Nations for fertility.

Stratifying by median GDP per capita and median average years of schooling and re-
defining indicators within each subsample, Figure 6 confirms that the trade-off persists
across both dimensions of development.

Finally, Figure A.2 in the Appendix traces transition paths for all countries in the
World sample, revealing widespread movement away from high fertility and dual par-

enthood toward greater gender income equality.

2.3 U.S. Sample

[ now examine whether the trade-off persists in a more homogeneous institutional, cul-
tural, and economic setting by analyzing variation across U.S. states in 2023.

For each state (including the District of Columbia), I construct the following mea-
sures. First, I compute the share of children living with a single mother as a fraction

of households with children under 18, using 2023 American Community Survey (ACS)
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(b) Low GDP per Capita

High fertility Dual parenthood

23.2%
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0.8%
All other

14.1%

(d) Low Years of Schooling

Figure 6: Trade-off by Income and Human Capital Levels (World Sample)

Notes: Venn diagram analysis for subsamples split at median GDP per capita (top row) and median aver-
age years of schooling (bottom row). Indicators are redefined at subsample medians in each case. Data
from 95 countries, 1990-2015.

data. State-level fertility is measured as live births per 1,000 women aged 15-44, from
CDC Natality files. Gender earnings equality is assessed via the gender gap in median

earnings among individuals aged 16 and over, also from the ACS.
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I dichotomize each outcome at its cross-state median: “high fertility” (births per
1,000 women aged 15-44 > 56.9), “dual parenthood” (single-mother household share <
17%), and “gender earnings equality” (gender earnings gap < 25.6%).

Figure 7 presents the Venn diagram for the 51 jurisdictions. Strikingly, only three
achieve all three outcomes—Iless than 6% of the sample and far below the 12.5% ex-
pected under independence—demonstrating that the trade-off remains sharp even within
a single country. Figure 8 maps joint attainment by state. The three states achieving all
three outcomes—Alaska, Hawaii, and Minnesota—are geographically and demographi-
cally diverse but share relatively high fertility, widespread dual parenthood, and greater

gender earnings parity.

High fertility Dual parenthood

11.8%

Gender income equality

5.9%
All other

19.6%

Figure 7: Trade-off Across U.S. States (2023)

Notes: Venn diagram of high fertility (births per 1,000 women aged 15-44 > 56.9), dual parenthood (single-
mother household share < 17%), and gender earnings equality (gender earnings gap < 25.6%), each de-
fined at cross-state medians. The sample includes 50 states plus the District of Columbia. Data from ACS
2023 and CDC Natality files.

Thus, even within the institutional and cultural uniformity of the United States, the
trade-off among high fertility, dual parenthood, and gender earnings equality remains
stark, underscoring its robustness across levels of aggregation and developmental con-

texts.
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Figure 8: Joint Attainment by U.S. State (2023)
Notes: Map indicating which outcomes—high fertility (F), dual parenthood (M), gender earnings equality

(G)—each state achieves, based on median thresholds. Only Alaska, Hawaii, and Minnesota attain all
three. Data sources as in Figure 7.

3. Model

This section develops a unified framework of fertility, family structure, and gender in-

come equality to theorize the empirical patterns documented in the previous section.

3.1 Setup

Individuals are indexed by gender g € {o, ¢}, with each gender comprising half the

population. Utility depends on consumption ¢ and fertility n:

p—1 L

mqm:(u—ﬁyar+5m%ﬂﬁﬂ e (0,1). (1)

Following Jones and Schoonbroodt (2010) and Carlos Cérdoba and Ripoll (2019), 1
assume p > 1, ensuring that consumption and fertility are substitutes and that utility is
well-defined for childless individuals, u(c, 0).

To focus on between-gender disparities, wages are uniform within each gender: w™
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for men and w? for women.! The gender wage gap at time ¢ is defined as

d
w

e =— 2
ey 2)

so a higher I'* indicates a larger wage disparity.

Single Individuals

Single men supply one unit of labor inelastically, consume their labor income, and re-
main childless. Their utility is

Vs = u(w,0), 3)

where the superscript s denotes “single.”
Single women, however, can bear children without support from the father.? They

choose consumption %%, labor supply /%, and fertility n* to maximize

V= max  u(c®*,n’) (4)

CQ’S,ls,nS

subject to the budget and time constraints
¥ =w¥l*, and I°=1-—yn’

where x > 0 is the time cost per child. Fertility n° € R, is continuous, consistent with
standard models of female labor supply and fertility (e.g., De La Croix and Doepke 2003).
Thus, single women face a simple trade-off between consumption and fertility via en-
dogenous labor supply (Rosenzweig and Wolpin, 1980).

The fertility choice problem in the model is stylized, incorporating two simplifica-

tions to enable a transparent analysis of the core mechanism. First, I abstract from

'Incorporating within-gender human capital heterogeneity would require modeling assortative
matching (e.g., Low 2014, Chiappori 2017), which is beyond the scope of this paper. Notably, relative
to the overall gender earnings gap in the economy, assortative mating does not reduce the within-couple
earning differences. Figure A.1 shows that while the gender earnings gap for young workers hover around
10%, the gap among newly-wed spouses without children lie between 20% to 30%.

2This is a modeling simplification. In reality, child support enforcement exists, but enforcement is
limited: according to the Annie E. Casey Foundation using 2020-2022 Current Population Survey data,
only 23% of U.S. female-headed families with children under 18 received any child support in the prior
year.
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childcare marketization (Bar et al., 2018), in which households purchase childcare ser-
vices in the market as a substitute for parental time. In Section 3.4, however, I examine
policies that reduce childcare costs y for women and demonstrate that such policies can
alleviate the three-way trade-off. Second, I do not explicitly model child human capital
investment decisions—and thus the quantity-quality trade-off (Becker and Lewis, 1973).
Nonetheless, ¢ in the model can be interpreted as encompassing children’s human capi-
tal. Since consumption ¢ and fertility n are substitutes in both preferences and the bud-

get constraint, this formulation captures the essence of the quantity-quality trade-off.

Married Individuals

In marriage, husbands supply one unit of labor inelastically and transfer a share « of
their income to their wives. This transfer captures the economic role of marriage in sup-
porting child-rearing. While individuals take « as given, it is determined in equilibrium
(Section 3.2).

Husbands consume their remaining income and derive utility from shared fertility

n™ and a psychic benefit of marriage \. Their value is

VI = max u<(1 — a)woz,nm> A, 5)

n m

where the superscript m denotes “married.”

Wives choose consumption ¢, labor supply /™, and fertility n™ to maximize

V™M —  max u(cg’m, n™) - A (6)

cg’m JAmonm

subject to
& = qw® +w?l™, and ™ =1-—yn"

Husbands’ transfers generate a pure income effect for wives, increasing both con-
sumption and fertility (both normal goods). However, higher female wages induce a
substitution effect: since consumption and fertility are substitutes (p > 1), rising w?
reduces desired fertility—a mechanism emphasized by Greenwood et al. (2005a). Con-
versely, higher male wages increase fertility via larger transfers. This prediction aligns
with Jakobsen et al. (2022), who document these patterns using Danish registry data.

Moreover, since husbands bear no direct child-rearing costs post-transfer, they pre-
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fer higher n™.3 Wives, bearing the time cost xn™, prefer lower fertility. Consistent with
Doepke and Tertilt (2018), and following Doepke and Kindermann (2019), I assume fer-

tility in marriage requires mutual consent, so wives effectively decide marital fertility.

Marriage Market

The marriage market is competitive. At the start of the period, each individual draws an
idiosyncratic taste shock ¢ for marriage relative to singlehood, distributed Fréchet with

scale 6. By McFadden (1972), the marriage rate for each gender is

1 1
MY = ’ MT = ‘ 7
1+ (VG5 )V T m)o 14 (Vs /Ym0 (7)

Equilibrium requires
MT = M? =M, 8)

with o and n™ acting as market-clearing “prices.”

Unlike Choo and Siow (2006) and related transferable-utility models that use a scalar
transfer, this framework abstracts from within-gender heterogeneity but extends the
standard setup by allowing a vector (o, n™) to clear the market.

From (7), the equilibrium marriage rate M is strictly increasing in V%9 /V?9—the

gains from marriage for each gender.

Aggregate Variables

Aggregate fertility is the weighted average of marital and non-marital fertility:
n=M-n"+(1-M) n’. 9)

The share of children living with both parents is

_ M-a™m

n

D

(10)

3Assuming men bear no childcare costs is not essential; results hold as long as wives shoulder more
childcare responsibility—a robust empirical pattern across countries and time (Kleven et al. 2019, Doepke
et al. 2023).
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Average female labor supply is
B=M-I"+(1-M)-I°=1—xn. (11)

Labor income is y& = w for men and y® = w%1% for women, so the gender income

gap is
yo
yQ - ?°

Equation (12) shows that the gender income gap widens if the wage gap I' increases

Y = (12)

or if women reduce labor supply (i.e., [% falls due to higher fertility).

3.2 Equilibrium Characterization

The equilibrium of the economy is characterized in three steps.
First, for a given marriage rate M, men’s optimal choice yields « as a function of

marital fertility n™:

_P_
p=1 p—1 —1
P

B M i1\ " 153 n™ ’
S (S

Since p > 1, the implicit function theorem implies that a(n™) is strictly increasing

and concave in n™. It equals zero when n™ = 0. Moreover, for fixed n™, a(n™) decreases
with w: higher male income allows a smaller income share to sustain any given level
of marital fertility.

On the other side of the marriage market, the first-order condition for married women

determines n™ as a function of «:

nm . K%)p (wR)P 4 x} =14al". (14)

Equation (14) shows that n™(«) is linear and increasing in the transfer a. Even when
a = 0,n™ > 0 (matching single women’s positive fertility). The function shifts downward
with w?, confirming that the substitution effect dominates the income effect as female
wages rise.

Lastly,  make an additional assumption

Assumption: The psychic benefit of marriage ) is sufficiently large so that the marginal
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man in the equilibrium is willing to transfer a non-negative amount of income to his
wife even without having children.

The assumption is a sufficient condition to ensure the uniqueness of the marriage
market equilibrium. Under this assumption, the marriage market equilibrium is fully
characterized by the following results.

Lemma 1: For any wage pair {w®, w%}, there exists a unique fixed point (a,n™) that
clears the marriage market.

Proof: See Appendix.

Lemma 2: The gains from marriage for women are V¢ /V%* = X - (1 + al'®).

Proof': See Appendix.

Lemma 2 shows that the equilibrium marriage rate M depends on the psychic ben-
efit A and the economic gains from marriage for women, oI""—the product of the trans-
fer share and the gender wage gap. This result-that in a setting without heterogeneities
within gender, marriage rate is increasing in gender wage gap—echoes the classic result
in Becker (1973).

Combined with Equation (23) in the Appendix, Lemma 2 implies that the share of
dual parenthood D (defined in (10)) is strictly increasing in M. Hence, M and D are

interchangeable in the analysis that follows.

3.3 Three-Way Trade-Off

The equilibrium relationships among aggregate fertility n, marriage rate M, female la-

bor supply (%, and gender income gap I'¥ are summarized by three equations:

(A (L +al™))?

M=TV 0 U arw)e =
F”LL)

M=o (16)

12 =1— yn. (17)

These equations reveal the model’s core tensions. Equation (15) shows that higher
gender wage gaps ' support higher marriage rates. But (16) implies that a large '

undermines gender income equality unless female labor supply is high. Yet (17) shows
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that high female labor supply (? requires low fertility.

Thus, for fixed parameters, the model establishes a three-way trade-off among high
fertility, high dual-parenthood (or marriage), and gender income equality, mirroring the
empirical patterns documented in Section 2. This is shown by considering the three

pairwise combinations:

1. High fertility and high dual-parenthood High n implies low [% via (17). To sustain
high M, I' cannot be too low via (15). Thus, ['V is necessarily high via (16).

2. High fertility and gender income equality High n again implies low [%. To achieve
low I'Y, I must be very small via (16). Because « is bounded above by one, a very

small wage gap reduces M via (15).*

3. High dual-parenthood and gender income equality Because « is bounded above,
high M requires large I'” via (15). To offset this and achieve low I'?, I? must be
high via (16). Thus, fertility n is low via (17).

3.4 Policy Remedies

The trade-off documented in this paper has profound policy implications. Many gov-
ernments pursue policies to boost fertility, strengthen family structure, or narrow gen-
der income gaps—often treating these as independent objectives. This analysis shows,
however, that the three outcomes are deeply interconnected. Policies targeting one di-
mension inevitably affect the others. I therefore use the model to evaluate the equilib-
rium effects of three common policy approaches.

First, pro-marriage policies—such as joint income taxation—are often motivated not
only by cultural or religious values but also by evidence that family structure dispar-
ities contribute to persistent gaps in child human capital (Kearney 2023) and income
inequality across demographic groups, e.g., black versus white (Autor et al., 2019). In
the model, such policies increase the psychic benefit of marriage A. A higher X\ raises
the marriage rate M without altering marital fertility n™. Since n™ > n°®, aggregate fer-
tility n increases via a composition effect. This reduces female labor supply and widens

the gender income gap I'Y.

“In reality, the upper bound of transfer o could be much smaller than one due to social norms or
subsistence constraints.
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Second, gender equality policies—such as anti-discrimination laws and pay equity
mandates—aim to reduce labor market misallocation and boost aggregate productivity
(Hsieh et al. 2019), alongside promoting female empowerment. In the model, these
correspond to an increase in w% with w® fixed. Higher female wages reduce both single
and marital fertility (n* and »™) due to substitution between consumption and children.
Lower n™ decreases the equilibrium transfer o, which reduces the marriage rate M. The
resulting shift toward singlehood further lowers aggregate fertility n. However, female
labor supply rises, and combined with higher wages, the gender income gap I'Y narrows.

Third, pro-fertility policies—such as baby bonuses, public childcare, or pushes for
more equal division of childcare responsibilities between genders—are increasingly adopted
to counter population aging, which threatens pension sustainability (Bongaarts 2004)
and long-run growth (Jones 2022). In the model, these reduce the time cost of child-
rearing x. A lower x increases both n° and n™. Higher marital fertility raises the equi-
librium transfer o and marriage rate M, generating a reinforcing composition effect
that further boosts aggregate fertility n. Crucially, female labor supply increases despite
higher fertility—see Equations (20) and (22) in the Appendix. Thus, the gender income
gap 'Y shrinks.

Among marriage, labor market, and family policies, only family policies that reduce
the time cost of children mitigate the three-way trade-off: they simultaneously increase
fertility, strengthen dual-parenthood, and narrow gender income gaps.

One caveat remains. The fiscal cost of such policies is proportional to female wages.
As economies grow and gender discrimination falls—raising w%—these policies become
more expensive. To sustain a given fertility level, their cost rises as a share of GDP. The
intuition is straightforward: the government subsidizes a sector (child-rearing) whose

output is substitutable to market goods and has seen no productivity growth.

4. Quantitative Assessment

To show the quantitative implication of the unified framework, this section calibrates
the model to Mexico’s transition from 1990 to 2015. Mexico is selected for two reasons.
First, it offers a long time series of consistent data. Second, it has experienced rapid
GDP growth alongside a full reversal of the gender education gap—making it an ideal

case to study how structural transformation and gender convergence jointly shape fer-
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tility, family structure, and income inequality. Nevertheless, the model can be flexibly

calibrated to fit other countries using the data collected in Section 2.

4.1 Data and Calibration

I draw the Mexican data from the world sample. Figure 9 plots Mexico’s transition path.
Fertility declines sharply from 3.5 to approximately 2.1 children per woman. The share
of children living with both parents falls from 81% to 75%, while the share with only the
mother present rises from 11% to 19%. Gender income equality improves as women'’s
labor income share increases from 24% to 32%. Over the same period, GDP per capita
rises from about $12,000 to over $18,000 (in 2017 US dollars). Most strikingly, the gender
education gap reverses: in 1990, women aged 25-35 had 0.8 fewer years of schooling
than men; by 2010, the gap closed; and by 2015, women in this age range had 0.1 more
years of schooling.

The model is calibrated by solving for equilibrium year by year. I assume that time-
varying wages {w?, w? } are the sole exogenous drivers. I further decompose these wage

trends into three components:
e A, = w?: gender-neutral productivity,
T gender gap in human capital,
wo7I /w9 . . .
* B, = —7—: gender-biased productivity.

Calibration proceeds in three steps. First, the time cost of children is fixed at y =
0.075 following De La Croix and Doepke (2003). The human capital gender gap I'! is
constructed from average years of schooling using the development accounting frame-
work of Caselli (2005) which utilizes Mincerian return estimates. Second, female labor
supply l? is inferred from observed fertility via Equation (17). Wages {w?, w9 } are then
backed out using GDP per capita and the female labor income share from Figure 9. Fi-
nally, the preference and marriage parameters {3, p, A, 6} are jointly calibrated to match
the observed time paths of fertility and dual parenthood.

Identification of these parameters is intuitive:

1. 5 governs the weight on fertility and targets average fertility levels;
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Figure 9: Mexico’s Transition Path (1990-2015)

Notes: Fertility is total children per woman (United Nations). Dual parenthood is the share of children
living with both biological parents; single-mother share is the share living only with mother (Brenge and
Wasserman 2025). Female labor income share is from the World Inequality Database. GDP per capita is
in 2017 US dollars (OECD). Gender education gap is the difference in average years of schooling for ages
25-35 (Barro and Lee 2013).

2. p determines substitutability between consumption and children and targets the

slope of fertility decline as productivity rises;

3. A captures the psychic benefit of marriage and targets the average dual-parenthood

share;

4. 6 governs dispersion in marriage taste shocks and targets the responsiveness of

dual parenthood to changes in fertility and gender wage gaps.

Table 1 reports the calibrated values. The elasticity of substitution p = 1.50 implies
that rising wages reduce fertility as substitution dominates income effects. The psychic
benefit of marriage A = 1.03 implies a 3% utility premium to marriage beyond resource
exchange via (a, n'™).

Figure 10 displays the calibrated driving forces (4;, B;, I'?) and compares model pre-

dictions with data. Gender human capital convergence (I’ — 1) begins in 1990. The
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Interpretation Value Target Source

x  time cost of children 0.075 De La Croix and Doepke (2003)
A; gender-neutral productivity GDP per capita OECD
B, gender-biased productivity female labor income share World Inequality Database
I'"  gender human capital gap years of schooling Barro and Lee (2013)
B preference weight onn 0.104 fertility level United Nations
c—n substitutability 1.50 fertility trend United Nations

P
A psychic benefit of marriage  1.03  dual parenthood level Brenge and Wasserman (2025)
0

taste shock dispersion 3.40 dual parenthood trend Brenge and Wasserman (2025)

Table 1: Calibration Results

Notes: Time-varying inputs (A;, By, T'?) are constructed directly from data. Preference and marriage pa-
rameters minimize the distance between model and data for fertility and dual parenthood over 1990-
2015.

decline in gender-biased productivity B; starts in the late 1990s. Gender-neutral pro-
ductivity A, rises steadily after the 1994 Peso Crisis. With only four calibrated parame-
ters, the model closely tracks both fertility and dual-parenthood trends.

4.2 Equilibrium Variables

One advantage of the framework here is that it yields estimates of within-marriage trans-
fers and gender-specific utility levels across family structures—quantities that are diffi-
cult, if not impossible, to observe directly in data yet crucial for linking income inequal-
ity to welfare inequality.

Figure 11 reports key equilibrium outcomes from the calibrated model. Figure 11a
shows that within-marriage income transfers «, fall by 1 percentage point as marital
fertility declines. This reduction is small relative to the sharp drop in »n™, because the
narrowing gender wage gap requires husbands to transfer a larger share of their smaller
relative income to sustain fertility via income effects.

Figure 11b reveals that relative to married men, the utilities of single men rise. De-
spite lower within-marriage transfers, married men are relatively worse off due to lower
within-marriage fertility. On the other hand, both single and married women benefit

from wage convergence. For example, while single women’s utilities were initially 43%
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Figure 10: Model Fit: Mexico (1990-2015)

Notes: Solid lines: data. Dashed lines: model. Fertility is total children per woman (United Nations). Dual
parenthood is the share of children living with both biological parents (Brenge and Wasserman 2025).
A, = w@ is gender-neutral productivity (from GDP per capita, OECD). B, = (w¢ /wi2 )/T1 is gender-
biased productivity (from female labor income share, World Inequality Database). T} is the gender hu-
man capital gap (from years of schooling, Barro and Lee 2013). Model calibrated using parameters in
Table 1.

of married men’s in 1990, it rises to 59% by 2015. Notably, even though the transfers
from husbands to wives decline, the husband-wife welfare gap narrows substantially
from 42% to 26%. The decomposition results in the next section reveals that this result

is driven by women’s rising earning power.
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the share of male income transferred to wives within marriage («;). Panel (b) reports utilities of married
men (V9">™), married women (V%™), and single women (V9%) relative to single men (VI5).

4.3 Decomposition

Another advantage of the model is that it can be used to conduct decompositions to
better understand the fundamental drivers of the equilibrium outcomes. Here, I de-
compose changes in fertility n,, dual parenthood D,, gender income gap I'{, and spousal
welfare gap Vtg’m / V9™ into contributions from rising gender-neutral productivity A;,
falling gender-biased productivity B;, and converging human capital gap I'?".>

I conduct the decomposition in a sequential order:

1. Vary only A;, holding B; and I'?* at 1990 levels.
2. Allow 4; and B; to vary, keeping I'? fixed.

3. Allow all three to evolve.

Figure 12 presents the results. Rising A; accounts for 50% of the fertility decline:
higher opportunity costs reduce childbearing. It also explains 50% of the drop in dual
parenthood, as falling marital fertility n™ reduces men’s gains from marriage, shifting
births to single mothers. It contributes 10% to gender income gap convergence via
higher female labor supply. It also contributes negatively to the spousal welfare gap

because within-marriage transfers decline substantially as fertility falls.

SFigure A.3 presents additional results on the decomposition of Vtg’s VS ™ and V@8 jy S,
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Declining B; explains 40% of fertility decline, 40% of dual-parenthood decline, and
the majority of gender income and spousal welfare convergence. This operates through
two channels: (i) higher absolute female wages reduce fertility and marriage while in-
creasing female labor supply and their relative consumption; (ii) rising relative female
wages require larger transfers « to sustain n”, lowering equilibrium marriage rates.

The reversal in I'" accounts for the remainder. By construction, B; absorbs resid-
ual gender wage gaps after I'" is accounted for, so their relative contributions reflect

changes in gender-specific schooling in the data.
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Figure 12: Decomposition of Mexico’s Transition (1990-2015)

Notes: Solid line: data. Dashed lines: counterfactual paths. “A; only”: vary gender-neutral productivity,
fix By, Il at 1990. “A; + B;”: allow both to vary, fix . “All”: full model.
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4.4 Prediction

Lastly, I use the calibrated model to forecast fertility, dual parenthood, and the gender
income gap to 2040. Gender-specific wages {w?, w8} are linearly extrapolated from
1990-2015 trends. The model is then solved period-by-period using fixed parameters.

Figure 13 shows the results. Continued wage growth—especially for women—drives
fertility to 1.5 children per woman by 2040. Dual parenthood falls from 75% in 2015 to
70%. The gender income gap continues to narrow, reaching 60% of male income (down
from 220% in 1990). Fertility data through 2023 provide an out-of-sample check: the
model predicts 1.93 children per woman; actual is 1.91.

This exercise underscores the model’s value. Rather than extrapolating fertility, mar-
riage, or gender gaps in isolation, it treats them as joint endogenous outcomes of gender-
specific wage dynamics. Decomposing wages into A;, B;, and I'" enables refined fore-

casts under alternative assumptions about technological or educational convergence.

5. Dynamic Extension

This section introduces a dynamic extension in which the gender human capital gap

evolves endogenously with the marriage rate. Specifically, the law of motion is

I, =H(M,  where H'(M,) <0. (18)

The key assumption #'(M;) < 0 is motivated by a large empirical literature doc-
umenting that growing up without both biological parents harms boys more than girls
(e.g., Sommers 2001, Bertrand and Pan 2013, Chetty et al. 2016, Autor et al. 2019, Wasser-
man 2020, Reeves 2022, Frimmel et al. 2024). This gender-differentiated impact may
arise from (1) same-gender role model effects, (2) differential sensitivity to parental in-
puts, or (3) varying exposure to alternative institutions such as schools or neighbor-
hoods.

The magnitude is economically significant. For instance, Autor et al. (2019) show
that racial differences in single motherhood explain much of the black-white gender
gap in outcomes. Autor et al. (2023) find that family structure, via socioeconomic status,
accounts for a substantial share of gender disparities in high school performance.

With this dynamic linkage, Figure 14 illustrates the self-reinforcing decline of fertility,
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Figure 13: Model-Based Predictions: Mexico to 2040

Notes: Dashed lines: linear extrapolation of gender-specific wages from 1990-2015. Solid lines: model
predictions using calibrated parameters (Table 1). Fertility in 2023: model predicts 1.93, actual is 1.91
(United Nations).

marriage, and gender income gaps—through two exogenous shocks and one propaga-
tion channel.

The decline unfolds through two exogenous drivers and one reinforcing feedback:

1. Gender-neutral productivity growth (A4, 1) raises the opportunity cost of children,
reducing both single (n°) and marital (n™) fertility. Lower n™ reduces men’s gains
from marriage, lowering M. The resulting composition shift further reduces ag-
gregate fertility n. Freed from childcare, women increase labor supply /¥, narrow-

ing the gender income gap I'?.
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Figure 14: The Dynamic Mechanism

Notes: Red arrows: effects of rising gender-neutral productivity A;. Blue arrow: effects of falling gender-
biased productivity B;. Teal arrow: dynamic human capital effect via M; — F? ' 1 (Equation (18)).

2. Gender-biased productivity decline (B, |) narrows the wage gap I'. From women’s
perspective, lower I'* reduces the economic value of marriage (aI"), lowering M.

The composition effect again reduces n, increases [?, and shrinks I'v.

3. Dynamic propagation via human capital (feedbackloop): Lower M, implies more
children grow up without both parents. Since boys suffer greater human capital
losses, I'}',; falls (Equation (18)). These less-skilled men become less “marriage-
able,” further reducing M and n in the next period—while accelerating I'V conver-

gence.

Figure 14 offers two key insights. First, both gender-neutral and gender-biased tech-
nological changes can simultaneously reduce fertility, marriage rates, and gender in-
come gaps due to their deep interdependence. This perspective complements prior
work emphasizing factor-biased technological change, such as Greenwood et al. (2005b)
and Ngai and Petrongolo (2017). Second, when family structure affects boys’ and girls’

human capital formation differently, current shifts in fertility, marriage, and gender gaps
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may have historical roots. Likewise, today’s technological changes can have persistent
effects across generations. Thus, policymakers addressing any one outcome must there-
fore look beyond immediate spillovers, as highlighted in the first point, and account for

these long-run feedback effects.

6. Conclusion

This paper establishes a fundamental three-way trade-off: societies rarely achieve high
fertility, widespread dual parenthood, and gender income equality simultaneously. Across
OECD countries, a global panel of 95 nations, and U.S. states, the joint attainment of all
three outcomes is only a small fraction of what independence would predict—a scarcity
that persists across income levels, human capital, and institutional settings.

A unified marriage market model explains this empirical regularity. Fertility and
marriage are linked through a two-dimensional price vector—income transfers and mar-
ital childbearing—while women’s disproportionate childcare burden ties fertility directly
to gender income gaps. The result is structural tension: sustaining any two outcomes
often requires sacrificing the third. Pro-marriage policies boost dual parenthood but re-
duce fertility and widen income gaps. Gender equality measures narrow gaps but erode
marriage and fertility. Only policies that ease women’s time cost of child-rearing—such
as high-quality public childcare—advance all three outcomes at once, though their fis-
cal cost escalates with female wages and economic development.

Quantitatively, the model accounts for Mexico’s transformation from 1990 to 2015.
Gender-neutral productivity growth explains half the decline in fertility and dual par-
enthood, while convergence in education and declining labor market bias drive most
of the progress toward gender income and welfare equality. Out-of-sample, the cal-
ibrated framework accurately predicts Mexico’s 2023 fertility and forecasts continued
convergence in gender outcomes alongside further erosion of fertility and family struc-
ture through 2040.

Extending the model dynamically reveals an important self-reinforcing mechanism.
Lower marriage rates disproportionately impair boys’ human capital accumulation, ren-
dering future generations of men less "marriageable.” This feedback loop amplifies the
direct effects of technological progress, accelerating the joint decline in fertility and dual

parenthood while hastening gender convergence—even under gender-neutral shocks.
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Taken together, these findings deliver a cohesive account of three defining trends of
modernity. Fertility, family structure, and gender equality are not independent policy
levers; they are tightly interconnected through women’s time allocation, men’s marriage

incentives, and equilibrium in the marriage market.
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Appendix

A. More Tables and Figures

Country Value Year Data Source

Australia 2.08 2018 Australian Institute of Family Studies

Singapore 2.1 2021 Dollar and Sense (newspaper)

Sweden 291 2020 Swedbank’s Institute for Personal
Finances

Switzerland 3.51 2020 Department of Child Welfare &
Career Services, Zurich

Ireland 3.57 2016 Irish Times

Germany 3.64 2018 Federal Statistical Office

United States 4.11 2015 US Dept. of Agriculture

Japan 4.26 2010 Cabinet Office Policy Office of
Symbiotic Social

Canada 4.34 2017 Statistics Canada, Money Sense

New Zealand 4.55 2018 Bank of New Zealand Baby Budget
Calculator

United Kingdom 5.25 2021 Child Poverty Action Group

Italy 6.28 2021 Consumers Association — Social
Promotion Association

China 6.3 2022 China Child-Rearing Cost Report
2024 Edition

South Korea 7.79 2013 Ministry of Health & Welfare

Table A.1: Child-Rearing Cost Relative to Per Capita GDP by Country

Note: This table is adapted from the China Child-Rearing Cost Report 2024 Edition and other
national sources as listed. The ratio represents the total cost of raising one child to age 18
divided by per capita GDP in the respective data year.
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Figure A.1: Gender Earnings Gaps in the U.S.

Notes: The spousal earnings gap is computed using a sample of women from the American Community
Survey who are aged 18-39, not enrolled in school, childless, and in their first marriage within the past
year to a husband who is also not enrolled in school. The overall gender earnings gap for full-time wage
and salary workers aged 25-34 is drawn from the U.S. Bureau of Labor Statistics’ Annual Highlights of
Women’s Earnings.
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Figure A.2: Transition Paths by Country (World Sample)

Notes: Temporal transitions in the three categories (F = high fertility, M = dual parenthood, G = gender
income equality) for all countries in the world sample, 1990-2015.
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Figure A.3: Additional Results on Relative Utility

Notes: Solid line: data. Dashed lines: counterfactual paths. “A; only”: vary gender-neutral productivity,
fix By, I at 1990. “A; + B;”: allow both to vary, fix ', “All”: full model.



B. Proofs

B.1 Proof of Equation (13)

The value of single men is given by
veg = (1=t wd
The value of married men is given by
vrd = (1= (1 - S5 + ) A

Therefore, taking ratios,

ymo p=1 Ié] e =

v <<1‘“> "o () ) ’

On the other hand, for any equilibrium level of marriage rate M, Equation (7) implies
vmd M\
vsd  \1-M

Combining two conditions, we have
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B.2 ProofofLemmal

Define function

fi(e) = w9 - (% !(<1MM)9§> p (1a)T]> , a € 0,1]

For p > 1, fi(«) is strictly increasing and convex. Moreover, for any equilibrium level of

marriage rate M, the function n™ = f;(«) satisfies men’s optimality condition (13) and
represents the indifference curve of the marginal man. With the assumption that the
marginal man is willing to transfer a non-negative amount of income to his wife even

5



without having a children, f;(«) equals to zero for some « € [0, 1]. Therefore, f;(0) < 0.
Define function

1+al™
fola) = 5 , a€l01]
((kﬁﬁ)x) . (wg)p—l +

For p > 1, f2(«) is strictly increasing, linear, and f»(0) > 0. Moreover, n™ = f,(«) satisfies
women’s optimality condition (14).

Thus, f;(a) = fi(a) — fa(a2) is strictly increasing and convex, with f3(0) < 0. There-
fore, for any equilibrium level of marriage M that balances the supply and the demand,
the associated pair « must be unique as long as it is an interior solution, i.e., « € (0,1) —
the empirically relevant case.

B.3 Proofof Lemma 2

For married women, the first-order condition is

-3 _ G
(1-8)- @@y =L om . (M) (19
%y 5

Substituting (19) into the budget constraint, n™ satisfies

p
n™ - (—<1 — ?ng) = al"w? + wg(l —xn™)

which is equivalent to

_ v\ 7
n'™ - [(%) +wy| = (14 al™)w? (20)
For single women, the first-order condition is
1 - (nf 7% — ? P
(1-0)- (CQ’S)_Z = —/B (n°) — %5 =ns. <—<1 Pyw X) 21)
w®y B

Substituting (21) into the budget constraint, c? satisfies

(%) = w®(1 - xn’)
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which is equivalent to

. [((1 —?w

Take the ratio between (20) and (22) gives

m

On the other hand,
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Combining (23), (24), and (25) gives
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