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ABSTRACT

This paper models fertility as the outcome of gender-biased technological progress interacting with endogenous social norms
governing childcare. When rising female wages outpace norm adjustment, the inherited norm makes reallocating childcare toward
fathers costly, so mothers bear a disproportionate burden and the shadow price of children rises. In cross-country data, fertility falls
faster where women’s relative standing rises, especially where norms are tighter or more rigid. Calibrated to South Korea (1976
2016), the model shows that strong, slow-adjusting norms deepen the decline. Despite smaller short-run effects, male childcare
subsidies yield larger long-run gains than female subsidies by accelerating convergence to egalitarian norms.

JEL Classification: J12, J13, O11

1 | Introduction

Fertility has fallen below the replacement rate in much of
the world, straining fiscal sustainability and slowing economic
growth (Jones 2022). The challenge is sharpest in economies that
risk getting old before they get rich, where catching-up prospects
depend on demographic momentum that is no longer there. Why
has fertility fallen so far so fast, where is it headed, and which
policies actually work? These are first-order questions for both
researchers and policymakers.

This paper develops a quantitative overlapping-generations
model in which fertility is shaped by the interaction between
gender-biased technological progress and the social norm gov-
erning the gender division of childcare. Households bargain over
fertility and childcare under the limited-commitment framework
of Doepke and Kindermann (2019). We extend that framework
by letting parents trade off two costs when they choose how
to allocate childcare time: the standard opportunity cost in
lost market earnings, and a utility loss for deviating from the
prevailing childcare norm. When men have traditionally done

little childcare, a rise in women’s relative wages makes a more
equal split cheaper in monetary terms, but the departure from
tradition carries the social disapproval that parents internalize.
The norm therefore drives a wedge between the childcare allo-
cation households actually choose and the allocation that would
minimize the opportunity cost alone, and that wedge raises the
shadow price of children. As a result, the norm shapes both
fertility and labor supply in equilibrium.

The model’s central novelty is that the norm itself is endogenous,
shaped by the past practices of older cohorts and their ongoing
re-evaluation of them. Building on Bisin and Verdier (2001), we
let the prevailing norm at any point in time be the population-
weighted average of opinions expressed by all cohorts past
childbearing age. Each older cohort forms its expressed opinion
in a re-evaluation stage that depends on the current economic
environment and on its own past childcare practice. The norm
therefore evolves through two channels. New cohorts entering
the fertile period adopt childcare arrangements that may diverge
from established practice, and those choices feed into the norm
in subsequent periods. We call this the between-cohort channel,

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the

original work is properly cited.

© 2026 The Author(s). International Economic Review published by Wiley Periodicals LLC on behalf of The Economics Department of the University of Pennsylvania and

the Osaka University Institute of Social and Economic Research Association.

International Economic Review, 2026; 00:1-20
https://doi.org/10.1111/iere.70100


https://doi.org/10.1111/iere.70100
mailto:zhouls@hku.hk
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1111/iere.70100
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fiere.70100&domain=pdf&date_stamp=2026-08-20

often labeled cohort replacement in the sociology literature
(Brooks and Bolzendahl 2004). Older cohorts also re-evaluate
the situation each period in light of current wages, shifting the
opinions they express even though their own past behavior is
fixed. We call this the within-cohort channel, often labeled the
social-structural channel. The relative weight of the two channels
depends on the size of each cohort, which is itself an endogenous
outcome of past fertility decisions.

Strong social pressure on young couples and reluctant re-
evaluation by older cohorts together create cultural inertia. When
technology calls for a reallocation of childcare time, that inertia
keeps the household away from the new cost-minimizing point
and pushes a disproportionate share of the burden onto one par-
ent. Since fertility requires the consent of both parents, this added
burden depresses the realized number of children. The same logic
produces the non-monotonic fertility path discussed in Feyrer
et al. (2008) and Doepke et al. (2023): an initial drop while the
norm lags behind technology, followed by a recovery as the norm
catches up. The same channels determine how deep the initial
decline runs and how long it persists, both of which depend on
the strength of social pressure and the pace of norm adjustment.

We then take model predictions to international data. Our empir-
ical counterpart for women’s relative economic standing is the
female labor income share from the World Inequality Database
(WID), together with a labor-income-based proxy for the relative
female wage. Fertility falls more rapidly where this standing rises
faster: a one-percentage-point faster annual rise in the female
labor income share is associated with about a 0.06 children-per-
woman faster annual fertility decline. The gradient is markedly
steeper for countries above the median of the tightness-looseness
index of Uz (2015). A panel of ten-year within-country differences
shows a similar within-country pattern and shows the gradient
is also steeper where cross-cohort gender-role attitudes have
changed less, measured from the 2002 and 2012 International
Social Survey Programme (ISSP) Family and Changing Gender
Roles modules. The pattern is similar after residualizing the
labor-market measure with respect to log GDP per capita and
controlling for service-sector expansion.

To quantify the mechanism, we calibrate the model to South
Korea between 1976 and 2016. Gender-specific wage paths are
chosen to match the observed trajectories of GDP per capita
and the gender wage gap. Preference parameters are disciplined
primarily by the initial fertility level and its subsequent trend, and
the relative productivity of women in childcare is disciplined by
the first observed gender gap in childcare time. The strength of
social pressure is calibrated to the persistence of the gender gap
in childcare time reported in Park (2021), based on the Korean
Time Use Survey (KTUS). The stubbornness parameter, which
governs how heavily older cohorts weight their own past practice,
is calibrated to the share of within-cohort change in the overall
evolution of expressed gender-role attitudes, measured from the
Korean General Social Survey (KGSS).

The calibrated model assigns a substantial role to social norms in
shaping the fertility consequences of gender-biased technological
change. To see this most clearly, we trace the response of fertility
to the observed change in the gender wage gap under two
scenarios. In the first, the social norm is held fixed at its initial

level; in the second, the norm adjusts to its new long-run value.
The fertility decline in the first scenario is roughly twice as large
as in the second.

We then run five counterfactual experiments. The first varies
the pace of gender-biased technological change, which drives
gender wage convergence. Faster wage convergence accelerates
the fertility decline, because the slow-moving norm cannot keep
pace with the rapid change in wages. The second and third
counterfactuals vary the degree of stubbornness and the strength
of social pressure, one at a time. Both produce the expected
pattern: weaker social pressure or faster re-evaluation by older
cohorts dampens the fertility decline, speeds up the convergence
of the norm, and lifts fertility along the transition path. The
fourth counterfactual asks what the Korean transition would have
looked like under US parameters. The US calibration yields lower
social pressure and lower stubbornness than the Korean one, and
feeding those parameters into the Korean economy produces a
substantially milder fertility decline.

The fifth counterfactual studies gender-specific childcare sub-
sidies. Subsidizing female childcare delivers a large immediate
increase in fertility but reinforces traditional roles, so the boost
erodes as the wage gap continues to narrow. Subsidizing male
childcare produces a smaller short-run effect because the norm
initially resists the shift, but it pushes the norm toward a more
egalitarian steady state and ultimately delivers larger fertility
gains. These predictions line up with the recent evidence in Lee
and Lee (2025) and Kleven et al. (2026).

1.1 | Related Literature

This paper contributes to a growing literature on the effects of
technological change on fertility and female labor supply. The
closest studies are Goldin (2025), Doepke and Kindermann (2019),
Myong et al. (2021), and Fogli and Veldkamp (2011).!

Goldin (2025) links lowest-low fertility to the combination of
rapid per-capita GDP growth and slowly evolving cultural norms,
with generational and gender conflicts as the underlying drivers.
Our broad reading aligns with this view: low fertility reflects the
gap between fast-moving technology and slow-moving norms.
We build on Goldin’s argument in three directions. We provide a
tractable model in which the gender norm evolves endogenously
through both within-cohort and between-cohort channels. We
derive fertility decisions and intra-household bargaining from
explicit micro-foundations rather than from gender-specific fer-
tility desires. Finally, we show in cross-country data that the
link between rising female economic standing and fertility
decline is steeper in societies with more rigid gender norms, a
pattern that survives controlling for the GDP-growth channel that
Goldin emphasizes.

Doepke and Kindermann (2019) show that countries with
more equitable childcare divisions exhibit smaller gender gaps
in desired fertility and higher realized birth rates, and they
rationalize the pattern with a limited-commitment bargaining
model. We adopt their three-stage household structure and add
an endogenous social norm to the first stage, allowing the model
to speak to how economies adjust over time. A complementary
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fact comes from Doepke and Tertilt (2018), who find that
women’s desired fertility lies systematically below men’s across
developing countries. This is exactly the equilibrium pattern in
our calibrated model, in which women are the binding party in
the fertility-bargaining stage.

looseMyong et al. (2021) study fertility and marriage in East
Asian societies and jointly estimate the effects of two norms:
the stigma of out-of-wedlock births, and the gender division of
childcare. Using South Korean data, they find that the latter
has the larger quantitative effect on fertility, which is why we
focus on the childcare norm and set aside marriage and fertility-
level norms in the baseline model.> Myong et al. (2021) treat
the childcare norm as exogenous and estimate it directly. We
instead micro-found its formation, which allows us to project
future fertility paths and to study counterfactuals defined in
terms of the structural parameters of norm formation. Real
households face many overlapping norms at once, and recent
methodological work by La Ferrara et al. (2026) on social-norm
complementarities is a natural complement to the structural
approach we pursue here.

Our paper also speaks to the broader literature on the evo-
lution and transmission of social norms, including Bisin and
Verdier (2001), Bisin and Verdier (2011), and Giuliano and
Nunn (2021), and to the role of culture in fertility transi-
tions, including Spolaore and Wacziarg (2022) and Beach and
Hanlon (2023). Baudin (2010) uses a Bisin-Verdier framework
to study how cultural transmission, in particular the contrast
between traditionalist and modernist preferences, shaped the
post-Industrial-Revolution fertility transition. We complement
that work by focusing on the gender division of childcare
and its consequences for fertility. Methodologically, the Bisin-
Verdier framework emphasizes parents’ forward-looking social-
ization decisions during the child-rearing period. We instead
abstract from forward-looking socialization and let older cohorts
solve a per-period opinion-expression problem. This formu-
lation allows for frequent generational interaction, instanta-
neous reactions to technological shocks, and a tractable transi-
tion path.

Finally, our work complements the literature in which social
learning drives the rise in female labor force participation and
the changing patterns of marriage in the face of technological
progress, including Fernandez et al. (2004), Ferndndez and
Fogli (2009), Fogli and Veldkamp (2011), Fernandez (2013), and
Bertrand et al. (2021). These papers focus on how individuals
learn about the consequences of female labor force participa-
tion for child outcomes, and how that learning is transmitted
vertically across generations and horizontally across neighbor-
hoods or peer groups. Our work focuses instead on norms
surrounding childcare, on their effect on household decisions,
and on their endogenous evolution through within-cohort and
between-cohort adjustments.

The remainder of the paper proceeds as follows. Section 2
develops the model and derives its core predictions. Section 3
presents the cross-country evidence. Section 4 describes the
calibration to South Korea. Section 5 reports the counterfactual
exercises, and Section 6 concludes.

2 | Model

We now develop an overlapping-generations economy in which
parents bargain over fertility and childcare under the influence
of a social norm, and in which that norm is itself endogenous to
the childcare practices of past cohorts.

Households face overlapping norms in reality, over marriage,
desired family size, and the gender division of childcare. Our
analysis focuses on the norm governing the gender division of
childcare for two reasons. In the East Asian societies that anchor
our quantitative exercise, Myong et al. (2021) jointly estimate the
effects of a marriage norm (the stigma of out-of-wedlock births)
and a childcare-division norm in South Korean data, and find
the latter to be the quantitatively dominant force on fertility. The
childcare-division norm is also the one that interacts most directly
with gender-biased technological change, since it constrains how
households can reallocate childcare time as relative wages move.>

2.1 | Household Problem

The economy is populated by women and men who live until
age J. Each cohort consists of women and men of equal mass.*
Within a cohort, agents of the same gender are homogeneous.
Individuals consume their labor income at every age, but the
bargaining problem we focus on takes place at age J, the period
in which couples form and make fertility decisions.

A couple consists of a woman and a man, indexed by gender g €
{@, 8}. The couple chooses individual consumption ¢, gender-
specific childcare time I8, and the number of children n, which
is shared. Time is indexed by ¢. Gender-specific market wages
w? are exogenous and reflect technological forces that shift labor
demand differentially across genders, in the spirit of Ngai and
Petrongolo (2017).°

Preferences over consumption and fertility take the form

1-p _
n 1
us(ct,n)=c¥+vy-

BErE p>0, @

where y is the weight on fertility and p governs its curvature.

Each child requires a fixed total time input ¢, supplied by the two
parents through a CES production function:

ot -1\ 51
ng=(B-07 +1-p-H7)", o>l @
where 3 governs the relative productivity of mothers in childcare
and o governs the substitutability of maternal and paternal time.

2.1.1 | Bargaining Structure

We adopt the three-stage limited-commitment timing of Doepke
and Kindermann (2019). The couple first commits to a childcare
allocation, then bargains over fertility under disagreement (the
min rule), and finally bargains over consumption through Nash
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bargaining. The first stage is the natural place to introduce the
social norm, since the norm operates directly on how childcare
time is split between the parents. The remaining two stages
translate that allocation into a realized fertility level and a
consumption split.

First Stage: Childcare Arrangement. Conditional on having n
children, the couple chooses a childcare allocation and commits
to it.> The problem is

2

- I°
min W I+ wlld + 1w - (l—d —77:> , 3)

subject to the childcare constraint (2). The first two terms in (3)
are the opportunity cost of childcare in units of consumption
goods. The third term is a utility loss from deviating from the
prevailing social norm 7,, which the couple takes as given. The
parameter A measures the intensity of social pressure. The factor
w? scales the psychic cost so that the female-to-male wage ratio
w? /w?, rather than the wage levels, determines the childcare
allocation. We denote the solutions by lf (n) and lf(n).

Second Stage: Fertility. The couple then chooses fertility under
disagreement. Realized fertility equals the lower of the two
spouses’ desired levels,

n, = min{n/, n%}. 4)

Unlike consumption, fertility cannot easily be contracted upon or
reversed, so each spouse retains effective veto power. The min rule
encodes this veto. With cf(n) denoting the consumption levels
that emerge from the third stage, each gender’s ex-ante desired
fertility is

nf =argmax us(ci(n),n). (5)

Equations (4) and (5) together imply that any factor that widens
the gender gap in desired fertility lowers realized fertility. A
childcare norm that holds the allocation away from the cost-
minimizing point is such a factor, and this is the channel that
drives the model’s main result.

Third Stage: Consumption. After childbirth, the couple imple-
ments the agreed childcare arrangement I¥(n) and bargains over
consumption c$(n). Conditional on having n children, each
gender’s outside option is

—g g g nl"p—l
u(")=wt(1—l[("1))+7'ﬁ, p>09 (6)

which corresponds to consuming the residual labor income
after childcare. Following Doepke and Kindermann (2019), the
disagreement state is interpreted as a continuing relationship in
the spirit of the separate-spheres model of Lundberg and Pollak
(1993): the couple stays together and both partners derive utility
from the child, but consumption-allocation bargaining breaks
down. Childcare follows the ex-ante commitment I¥(n), and the
couple loses the returns to scale in joint consumption.

If the couple cooperates, the Nash bargaining problem is

1/2

max (ug(cg, n) — ﬁg(iq))l/2 . (ud(cd,n) —ﬁd(n)) , (D

c?,c8
subject to the budget constraint
¢ +ed =+ [w - Fm)+w'd-m)),  (®)

where o captures the economies of scale that come with coopera-
tion. Following Doepke and Kindermann (2019), we assume equal
bargaining power for the two spouses.

2.2 | Endogenous Social Norm

The novel ingredient of the model is that the prevailing childcare
norm 7), is not exogenous. It is the population-weighted average
of the opinions expressed by older cohorts, and those opinions
in turn depend on past childcare practices. The norm there-
fore inherits memory from past household decisions, transmits
social pressure to current parents, and allows older cohorts to
re-evaluate the situation as conditions change.

Formally, the social norm at time ¢ is

J-Jg¢ J-Jg¢

N = Z ¢Jf+j,z /PP Z ¢Jf+j,t =1, ©
j=1 j=1

where 7 ,; is the opinion expressed at time t by the cohort
currently aged J ++Jj,and ¢; it 18 the weight assigned to that
cohort.” The weight equals the share of households of that age
within the subpopulation older than J,

T

. , (10)
Zk:]_f+l Tl t

¢j,t =

where 7, is the population share of age j at time t. Larger cohorts
exert more influence on the prevailing norm, which makes the
cohort weights endogenous to the history of fertility itself.

Following the imperfect-empathy approach of Bisin and Verdier
(2001), each older cohort forms its expressed opinion by solving

2

Q
5 . ; Q. 3 . T é =
Niptj = drgﬂmm w; P +w - B+ - wf - <77 - ld—) , (11)
~N~—~— i
opportunity cost of childcare =

distance to own past practice

where the pair {I°(5),%(n)} lies on the unit isoquant of the
childcare production function and satisfies I°(1)/I¢(5) = 7, that
is,

g

(6@ +a-p)-Em)T )" =1.

The ratio l?ﬁ ; / li ;s the actual childcare practice that this cohort
adopted j periods ago. The psychic cost is again scaled by w? S0
that relative wages, rather than wage levels, are what matter. Each
older cohort picks a desired ratio of female to male childcare time
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on the isoquant, balancing the opportunity-cost objective faced
by current parents against the pull of its own past behavior.

The parameter 3 governs how strongly older cohorts are
anchored by their own past childcare arrangement. Two limiting
cases help fix ideas. When 3 = 0, older cohorts share the same
incentives as current parents: they discard their own history
and minimize the same opportunity-cost objective, on the same
isoquant. The opinion they express then coincides with the cost-
minimizing childcare ratio at current wages, so the prevailing
norm reproduces what young couples would do anyway. When ¢
is large, older cohorts express opinions close to the childcare ratio
they themselves followed j periods ago, regardless of how wages
have moved since. The empirical case lies between these two
extremes, and Section 4 disciplines 1 using cross-cohort variation
in expressed gender-role attitudes.

2.3 | Population Dynamics

The age structure of the economy, {7 j,t}§=1, evolves endogenously,
driven by the realized fertility rate n,. Letting &, = (7, ..., 7;,)"
collect the population shares,

i1 = %, 12)
where II, is a J X J demographic transition matrix. The matrix
has two non-trivial features. The element in the (j + 1)-th row
and j-th column equals one for all j, capturing aging from age j
to age j + 1. The element in the first row and the J;-th column
equals n,/2.1, capturing births from couples currently at the
fertile age, normalized by the replacement level of approximately
2.1 children per couple. Dividing by the sum of the entries keeps
the population shares summing to one over time.

2.4 | Mechanisms

Fertility in the model responds to the interaction between gender-
biased technological progress and the slowly moving social
norm, not to either force in isolation. Technological change that
raises women’s relative wage shifts the cost-minimizing childcare
allocation toward greater male involvement (see Equation 3).
When the prevailing norm still favors traditional roles, it acts
like an adjustment cost: the household ends up at a childcare
allocation between the new cost-minimizing point and the inher-
ited tradition, and the gap between these two allocations raises
the shadow price of children. Figure 1 illustrates the geometry.
Couples therefore want fewer children ex ante, with the strength
of the effect governed by the tightness of the norm 4.

The norm is itself endogenous, shaped by within-cohort and
between-cohort changes, as Equation (9) makes clear. Cohorts
entering fertile age in a higher-female-wage environment may
favor more egalitarian childcare arrangements, and older cohorts,
observing the same wage shift, may revise the opinions they
express, as in Equation (11).

The first source of norm change is a between-cohort effect. New
cohorts enter at age J, and choose childcare contributions that

1%

FIGURE 1 | The childcare allocation problem with social norms.
Notes: The figure illustrates the household childcare problem in the
presence of a social norm. The isoquant ABC traces combinations of male
and female childcare time that produce one unit of childcare. The slopes of
the dashed budget lines reflect the prevailing wage ratio w® /w?. Point A
is the original steady state, where the gender wage gap is large and women
shoulder most of the childcare. Gender-biased technological change shifts
the cost-minimizing point to B, the new long-run equilibrium. With a
binding social norm, the household instead chooses point C, which lies
closer to A and is more costly than B at current wages. The gap between
C and B raises the shadow price of childcare and depresses fertility. As
the norm evolves, the household’s choice converges to B, and fertility
recovers. Lower social pressure (small 1) or lower stubbornness (small
1) brings C closer to B on impact.

may diverge from established practice. Once their behavior enters
the population average, future norms shift toward their preferred
allocation. A cohort that adopts a more egalitarian childcare ratio
incrementally pulls 7, in that direction over the following periods.
This is the cohort-replacement channel familiar from sociology.

The second source is a within-cohort effect. Older cohorts choose
the opinions they express at each date, and that choice depends
both on their own past experience and on their re-evaluation of
current conditions. This is the social-structural channel, whose
strength is governed by the stubbornness parameter .

The relative weight of the two channels is itself endogenous,
because it depends on the population weight ¢;,, which reflects
past fertility decisions. Higher fertility j periods ago produces
a larger cohort of age j today, and a larger cohort of age j
has more influence on the current norm. Fertility, demographic
structure, childcare choices, and expressed opinions therefore all
evolve together.

Even with both channels at work, the social norm typically
adjusts more slowly than wages do. The model accordingly
predicts a non-monotonic fertility response to a positive shock to
women’s relative wage. Fertility falls sharply on impact while the

International Economic Review, 2026

851801 SUOLLILIOD SAIESID 3|edl|dde au AQ P0G a8 S YO ‘B8N JO S3IN 0} ARG 1T UIIUO AB]IA O (SO IPUOD-PUB-SLLIBYLI0O™AB| I A A 1 pUIUO//SA1Y) SOTIPUOD PUE SIS | 8U) 885 *[9Z0Z/0T/2T ] U0 ARIqIT8UIUO AB1IM ‘AISIBAIUN UOIEN N0OS A 00TOZ @RI TTTT OT/I0p/W00"A8| M AReIq1 o UO//SNY WOIJ PBPEOIUMOQ ‘0 ‘YSEZ8IYT



norm still reflects entrenched gender roles, and recovers later as
the norm catches up. Short-run path dependence and long-run
adaptation are two sides of the same mechanism.

These observations yield three testable predictions. The first
concerns the average relationship: economies experiencing faster
gender-biased technological change should display faster fertility
declines. The other two concern heterogeneity in the slope of that
relationship: it should be steeper in tighter norms and steeper in
more rigid norms.

Prediction 1. Economies experiencing faster gender-biased
technological change exhibit more rapid fertility declines.

Prediction 2. The fertility response to gender-biased technolog-
ical change is stronger in economies with tighter social norms
(larger 4).

Prediction 3. The fertility response to gender-biased technologi-
cal change is stronger in economies with more rigid social norms

(larger ).

The advantage of an explicit model of norm formation is that we
can take these predictions to data and quantify the underlying
mechanisms. We examine the predictions in cross-country data in
Section 3, calibrate the model in Section 4, and run counterfactual
experiments in Section 5.

3 | Cross-Country Supporting Evidence

This section asks whether these predictions are visible in interna-
tional data. We organize it as two exercises, both descriptive. The
first is a cross-section that relates the pace of change in women’s
relative standing to the pace of fertility decline, and asks whether
the relationship is steeper where norms are tighter (Prediction
2). The second is a country-year panel that asks whether it is
steeper where norms have changed less across cohorts (Prediction
3). Each exercise reports the average relationship (Prediction 1)
before turning to its moderation prediction.

The empirical counterparts of gender-biased technological
change in our analysis are changes in women’s relative position
in the labor market. We use the female share of labor income
from the WID, together with a labor-income-based proxy for
the relative female wage built from labor income shares and
gender-specific participation rates. Both objects proxy women’s
relative labor-market position, and the inferred wage measure
maps more directly onto the relative-wage variable in the model.?

A note on measurement is in order before we turn to the results.
In the model, 4 and 3 are distinct objects: 1 governs the per-
period utility cost of deviating from the norm, while ¢ governs
how heavily older cohorts weight their own past practice when
forming expressed opinions. Section 4 disciplines them using
time-use data and cross-cohort attitude data. The cross-country
exercise in this section uses proxies. For 1, we use the dispersion-
based tightness-looseness index of Uz (2015). The logic is that in
equilibrium a larger A should produce less dispersion of expressed
opinions, which is what the Uz index captures. For ¥, we
summarize stubbornness by the cross-cohort change in gender-

role attitudes, measured from the two ISSP waves: societies with
larger 3 should display attitudes that change more slowly across
cohorts, so younger generations face more rigid norms.” The
cross-country evidence below should be read as documenting that
the qualitative patterns predicted by the model are visible in the
international data, with the precise quantitative identification of
A and 1 left to Section 4.

3.1 | Norm Tightness
3.1.1 | Data and Variable Construction

The first exercise is a cross-section of economies. Total fertility
rates are taken from the Our World in Data “children-born-per-
woman” series, which combines observations from the Human
Fertility Database with estimates from the United Nations World
Population Prospects. The female labor income share is from the
WID, defined as the share of pre-tax labor income accruing to
working-age women. Labor force participation rates by sex are
from the World Bank’s World Development Indicators (WDI),
and real GDP per capita is from the Penn World Table 10.01. We
retain economies with at least twenty annual observations on the
common-sample intersection of these sources over 1990-2019,
which leaves 62 economies.'

For each economy i, we summarize the pace of change in a
variable by its annual trend, the slope coefficient speed_X; from

Xiyear = @ + speed_X; X year + u; ye,, 13)

estimated separately for each economy over 1990-2019. We
construct speed_tfr, from the total fertility rate, and two measures
of the pace of change in women’s relative standing: speed_finc;
from the female labor income share, and a second slope from an
inferred relative-wage proxy,

finc LFPRS
1 —finc LFPR?’

which backs the relative wage out of the income share and relative
participation."! The control variable speed_gdp, is constructed
analogously from log real GDP per capita.

Norm tightness is measured by the tightness-looseness index
of Uz (2015), which uses the dispersion of individual opinions
to gauge how strongly a society enforces conformity. In a tight
culture, values and behavior cluster because deviations are
sanctioned, which is the empirical content of the social-pressure
parameter A in the model.

Results. Table 1 reports population-weighted least-squares
regressions of speed_tfr, on these measures. Columns (1)-(4)
use the female income share; columns (5)-(8) use the inferred
relative-wage proxy.

Columns (1)-(2) and (5)—(6) report the average relationship, the
cross-sectional counterpart of Prediction 1: economies in which
women’s relative economic standing improves faster experience
faster fertility decline. The coefficient on speed_X is negative and
statistically significant under both measures, and is essentially
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TABLE 1 | Cross-sectional regressions: Female income share, inferred relative wage proxy, and fertility decline

Dependent variable: Annual change in total fertility rate

Female income share

Inferred relative wage proxy

@ ) 3) )] ) ()] @ ®
Speed_X —4.,833%* —6.013%** —14.936™** 3.377 —1.941%** —2.171%* —4,793%** 1.881
(1.611) (1.975) (2.443) (2.772) (0.724) (0.844) (1.239) (1.973)
Speed_X x CTL_DS 0.2421%** 0.0883***
(0.0485) (0.0319)
Speed_X X tight —12.997*** —4.601**
(2.996) (2.039)
Speed_GDP -0.17 -0.02 —-0.04 -0.09 0.04 0.01
(0.17) (0.14) (0.15) (0.16) (0.16) (0.16)
Observations 62 62 62 62 62 62 62 62
R-squared 0.130 0.146 0.403 0.355 0.107 0.111 0.215 0.183

Note: The dependent variable in all columns is the per-economy annual slope of the total fertility rate (TFR) over 1990-2019, estimated from the Our World in Data
children-born-per-woman series, which combines Human Fertility Database observations with United Nations World Population Prospects estimates. Speed_X
denotes the per-economy annual slope of the relevant labor-market measure: the female labor income share from the World Inequality Database (columns 1-4),
or an inferred relative-wage proxy, femincshare/(1 — femincshare) - LFPR™ /LFPR/, where LFPRs are from World Bank WDI (columns 5-8). Speed_GDP
is the per-economy annual slope of log real GDP per capita from Penn World Table 10.01. CTL_DS is the dispersion-based tightness-looseness index of Uz (2015);
larger values denote looser societies. “tight” is a dummy equal to one if CTL_DS is at or below the sample median. Estimation is by population-weighted least
squares. Sample: India and Slovenia are excluded because Uz’s CTL_DS and CTL_C indices give inconsistent rankings for these economies (rank differences of

40 and 32 out of 65, respectively, vs. a maximum of 28 among all other economies). Egypt is excluded due to a 3-fold single-year jump in the WID female income
share between 2009 and 2010 that reflects an underlying methodological revision rather than an economic shift. * p < 0.10."* p < 0.05.* p < 0.01.

unchanged when the per-economy slope of log GDP per capita is
included. The magnitude is modest but economically meaningful.
From column (2), an economy whose female labor income share
rises one percentage point per year faster than another’s sees its
total fertility rate fall about 0.06 children per woman per year
faster, or more than half a child over a decade. The inferred
relative-wage proxy in columns (5)-(6) tells the same story.

Columns (3), (4), (7), and (8) speak to Prediction 2. Columns (3)
and (7) interact speed_X with the continuous Uz (2015) dis-
persion index, which takes larger values in looser societies.
Columns (4) and (8) instead use a dummy for above-median
tightness. Under both income-share and relative-wage measures,
the fertility gradient is significantly steeper in tighter societies.
The interaction is sizable relative to the average effect. From the
dummy specification in column (4), a one-percentage-point faster
annual rise in the female income share is associated with about
a 0.10 children-per-woman faster annual fertility decline in tight
societies, while the corresponding gradient in loose societies is
small and not statistically distinct from zero. Where conformity is
more strongly enforced, a given improvement in women’s relative
standing translates into a sharper fertility decline.

3.2 | Norm Rigidity

3.2.1 | Data and Variable Construction

The second exercise turns from how strongly norms are enforced
to how quickly they change. We move to a country-year panel in

which the pace of change is measured as a ten-year difference.
Measuring norm rigidity requires repeated cross-cohort attitude

data, which we take from the ISSP Family and Changing Gender
Roles modules. We build the panel by combining, at the country-
year level, the fertility, female income share, relative-wage proxy,
and GDP-per-capita series of the previous subsection with the
ISSP attitude data and with sectoral employment shares from
the GGDC 10-Sector Database (Timmer et al. 2015). Sixteen
economies have all of these series and constitute the panel
sample.?

From the 2002 and 2012 ISSP waves, we take responses to the
statement, “A man’s job is to earn money; a woman’s job is to look
after the home and family,” coded +1 for disagree, —1 for agree,
and O for neutral. We define AGenderNorm for each country as
the difference in mean attitude between its 1980s and 1920s birth
cohorts.”® A larger value indicates a society in which gender-role
attitudes have moved further toward egalitarianism across gener-
ations, that is, a less rigid norm. This is the empirical counterpart
of (the inverse of) the stubbornness parameter ¥ in the model.

For each economy and year, speed_X is the change in the female
income share (or in the relative-wage proxy) over the preceding
decade, and the dependent variable is the corresponding ten-year
change in the total fertility rate. All specifications include country
fixed effects and a common year trend.

3.2.2 | Results

Table 2 reports the estimates. Columns (1) and (4) report the
average relationship using ten-year within-country changes, the
panel counterpart of Prediction 1: a faster decade-on-decade rise
in women’s relative economic standing is associated with faster
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TABLE 2 | Panel regressions: Female income share, inferred relative wage proxy, and fertility, with services share controls

Dependent variable: 10-year change in total fertility rate

Female income share

Inferred relative wage proxy

@ () 3 (C)) 5) (6)
Speed_X —5.137%#* —15.124%** —16.413%*** —1.794** —5.044%* —4.785%**
(1.122) (2.215) (2.227) (0.312) (0.569) (0.536)
Speed_X x A GenderNorm 16.108™** 18.086™** 5.619%** 5.628%**
(3.148) (3132) (0.857) (0.850)
A Services share —-0.578 —-0.873 —-0.823 —-1.367* —1.209* —0.980
(0.790) (0.741) (0.714) (0.730) (0.655) (0.660)
Country FE Yes Yes Yes Yes Yes Yes
Year linear trend Yes Yes Yes Yes Yes Yes
SBTC-residualized X No No Yes No No Yes
Observations 192 192 192 192 192 192

Note: Panel of 16 economies with ISSP attitude data and GGDC 10-Sector services-share data. Taiwan is omitted (no WDI LFPR series). The dependent variable
is the 10-year change in the total fertility rate. Speed_X is the 10-year change in (a) the female labor income share from the WID (cols 1-3) or (b) an inferred
relative-wage proxy (cols 4-6). A GenderNorm is the country-level difference in egalitarian gender attitudes between the 1980s and 1920s birth cohorts (ISSP 2002
and 2012 waves). A Services share is the 10-year change in services employment share, computed as the residual of total employment after subtracting agriculture
(AtB) and industry (C+D+E+F = mining, manufacturing, utilities, construction); equivalently, ISIC Rev. 3.1 sectors G-P. Source: GGDC 10-Sector Database 2014
release (Timmer, de Vries & de Vries 2015). All columns use country FE plus a common year linear trend. Columns 3 and 6 use SBTC-residualized X: the residual
from regressing Speed_X within-country on the year trend and log GDP per capita. Standard errors use FE-adjusted degrees of freedom. * p < 0.10.** p < 0.05.***

p <0.01.

fertility decline. The coefficient is negative and significant under
both the female income share and the inferred relative-wage
proxy. From column (1), a ten-percentage-point rise in the female
income share over a decade is associated with about a half-child
decline in the total fertility rate over the same decade. Column (4)
gives the same sign and significance for the proxy.

Columns (2) and (5) speak to Prediction 3, adding the interaction
with AGenderNorm. The interaction is positive under both
measures and most precisely estimated for the inferred relative-
wage proxy. The fertility response is attenuated where gender-role
attitudes have shifted more toward egalitarianism, and steeper
where they have not. The implied heterogeneity is economically
large. At lower values of AGenderNorm, a ten-percentage-point
rise in the female income share over a decade is associated with
a fertility decline on the order of a child, whereas at higher
values of the norm measure the relationship is close to flat.
Columns (3) and (6) report similar estimates after residualizing
speed_X within country on the common year trend and log GDP
per capita, which absorbs variation driven by the broad pace of
development.

All panel specifications additionally control for the ten-year
change in the services employment share. The interaction esti-
mates are essentially unchanged, especially for the inferred
relative-wage proxy, so the heterogeneity is not mechanically
driven by service-sector expansion.

Taken together, the cross-country patterns are consistent with
the model’s mechanism: fertility moves with women’s relative
economic standing, and the strength of the relationship depends
on the social norm. Section 4 now calibrates the model to

South Korean data and uses it to quantify the channels and run
counterfactual experiments.

4 | Calibration

We now apply the model to South Korea and study its fertility
decline over recent decades. South Korea is a useful laboratory:
it has experienced exceptionally fast economic growth and one of
the steepest fertility declines on record since the 1960s, all within
a relatively short window. This section describes the model’s
solution algorithm, the calibration strategy, and the resulting
parameter values.

4.1 | Model Solution

We outline the algorithms for the steady state and for the
transition path in turn.

4.1.1 | Steady State

The steady state is computed by iterating to a social norm that is
consistent with household choices.

1. Guess an initial social norm 7.

2. Given 7, solve the childcare problem (3) subject to the
constraint (2) to obtain the optimal childcare functions [%(n)
and I3(n).

3. Use I?(n) and I9(n) to compute each gender’s outside option
utility ﬁg(n) for g € {Q, 3}
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4. Solve the Nash bargaining problem for consumption c#(n)
and utility u8(n), conditional on n.

5. Determine each gender’s desired fertility, n8=
argmax, uf(n). Realized fertility is n = min{n®, nd}, with
associated childcare arrangements [¥(n) and [é(n).

6. Compute the implied norm, % = I°(n)/1é(n). Update 5 and
repeat until |n — 7| < € for a small tolerance € > 0.

4.1.2 | Transition Path

Starting from any initial state, we compute the dynamics by
forward iteration.

1. Given the current norm 7,, solve the static household
problem to obtain n,, I?(n,), and [9(n,).

2. Update the population distribution from 7z, and n, to &, via
Equation (12).

3. Combine m,,, with the history of childcare arrangements
{l?_j, lf_j};;éf and Equations (9) and (11) to compute tomor-
row’s norm 7,,,. Return to step 1 for the next period.

The result is a joint trajectory of fertility, the childcare norm, and
the population structure.

4.2 | Identification Strategy

We calibrate the model to match key data moments from South
Korea over 1976-2016. The parameters to be calibrated are

LI s Vo4, ¢,.B,0,a.
N——
demographics

preferences technologies

A subset of these parameters is taken directly from the literature.
The economies-of-scale parameter o is set to 1.2, following
Doepke and Kindermann (2019). The time cost per child ¢ is set
to 0.15, following de La Croix and Doepke (2003). The elasticity
of substitution between maternal and paternal childcare o is set
to 2.5, following Knowles (2013) and Yum (2023). Each model
period is five years. We set J = 16 (a total lifespan of 80 years) and
J; = 6 (childbearing between ages 25 and 30), in line with South
Korean life expectancy and the mean age at first birth during the
sample period.

The remaining parameters are calibrated jointly to match South
Korea’s transition path. The exogenous gender-specific wage
paths w; and w? are chosen to match the time series of GDP per
capita and the gender wage gap from the OECD database. The
model is then simulated to match three further sets of moments:
the fertility trajectory, the gender gap in childcare time, and
the share of within-cohort changes in the overall evolution of
expressed gender-role attitudes.

Fertility data come from the United Nations. Gender-specific
childcare time is taken from the estimates reported in Park (2021),
based on the Korean Time Use Survey (KTUS); because the first
survey year is 1999, the “initial” childcare gap we target is its 1999

value, while the fertility moments run from 1976. To construct the
within-cohort share, we use the KGSS. For any variable Y, we first
compute the change in its sample average over time, that is, the
gap between Y gt time ANA Y g time- We then identify the cohorts
that have at least N observations both at the start and at the end
of the period, restrict the sample to those cohorts, and compute
how much Y changes in this restricted sample, that is, the gap

—subsample —subsample ) .
between Yy time anNd Yepqiime - The ratio of the within-cohort

gap to the overall gap measures the relative importance of within-
cohort changes. We compute this ratio for two KGSS variables on
gender-role attitudes:

1. SEXROLEI: Opinions on gender roles: It is more important
for a wife to help her husband’s career than to pursue her own
career.

2. SEXROLE2: Opinions on gender roles: A husband’s job is to
earn money; a wife’s job is to look after the home and family.

For both variables, the ratio is around 0.8 over 2006-2016. Within-
cohort change therefore accounts for the bulk of the overall
change in expressed attitudes in South Korea."

Although all parameters jointly affect the model’s moments,
certain moments identify particular parameters more sharply.

* y (the fertility weight) is disciplined primarily by the initial
fertility level in 1976.

* p (the curvature) governs the consumption-fertility tradeoff
and is identified by the fertility response as wages rise.

* B (women’s relative productivity in childcare) is disciplined
by the first observed gender gap in childcare time, since
higher female productivity raises that gap by encouraging
specialization.

* 1 (the stubbornness of opinion expressers) is identified by the
share of within-cohort changes in the evolution of attitudes,
with smaller ¢ implying a larger within-cohort share.

* 1 (the strength of social pressure) is disciplined by the
persistence of the gender gap in childcare time, since higher
A produces more cultural inertia by raising the psychic cost
young couples bear when they depart from the inherited
norm.

4.3 | Calibration Results

Figure 2 shows that the calibrated model captures the broad long-
run decline in fertility and tracks the observed gender childcare
gap in South Korea from 1976 to 2016 closely, although it smooths
the sharp fertility decline of the mid-1980s.

Table 3 reports the calibrated parameters along with the data
moments used to identify them. The calibrated relative produc-
tivity of women in childcare § is close to 0.5, indicating no
substantial comparative advantage in childcare in the model.
The social-pressure parameter A = 0.0065 implies utility losses for
parents of an order of magnitude similar to those in Myong et al.
(2021) and Kim et al. (2024).
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FIGURE 2 | Calibration and model fit. Notes: Solid lines represent data. Dashed lines represent model-simulated values.
TABLE 3 | Calibrated parameters
Parameter Value Data moment Source Model fit
y Fertility weight 3.0 Nig76 = 3.0 United Nations 2.80
o] Childcare substitutability 2.5 Knowles (2013) and Yum (2023)
B Childcare productivity 0.49 M99 = 5.25 Park (2021) 5.16
I Fertility curvature 2.4 Mi976 ~ N1 United Nations See Figure 2
) Stubbornness 0.05 Within-cohort effects KGSS 81%
A Social pressure 0.0065 M1999 ~ M2014 Park (2021) See Figure 2
a Economies of scale 1.2 Doepke and Kindermann (2019)
¢ Time costs per child 0.15 de La Croix and Doepke (2003)
J Total number of periods 16 80 years World Health Organization
Jr The fertile period 6 ages 25-30 Statista

Note: This table presents the calibration results, with parameters chosen to match the South Korean transition path from 1976 to 2016.

To put the role of the social norm in sharper relief, Table 4
compares the childcare gap and fertility across three thought
experiments based on the calibrated parameters.

The first scenario, “old tech. & old norm,” is the 1976 steady state.
The female-to-male wage ratio is low (w?/wd = 0.47), women
shoulder roughly 5.68 times as much childcare as men, and the
social norm is consistent with this allocation (7 = 5.68). Young
couples pick the corresponding childcare ratio and end up with
fertility n = 2.8.

The second scenario, “new tech. & new norm,” is a new steady
state with a higher female-to-male wage ratio (w®/w? = 0.63),
reached by raising the female wage from 0.47 to 0.63 while
holding the male wage fixed. The lower wage gap makes male

childcare less costly relative to female childcare, so the new cost-
minimizing childcare ratio is more egalitarian, I% /I = 2.69, and
the long-run norm settles at the same value, n = 2.69. Fertility
falls slightly to n = 2.66 because the higher female wage raises
the marginal opportunity cost of children; p governs the size of
the fertility response.

The third scenario, “new tech. & old norm,” is the transitional
case in which technology has raised the female-to-male wage ratio
to 0.63 while the norm remains at 7 = 5.68. Constrained by the
inherited norm, young couples settle on a childcare ratio of 5.25,
much closer to tradition than to the new cost-minimizing point.
The unequal allocation depresses women'’s residual labor income
and lowers their desired fertility. Since realized fertility requires
mutual agreement, the result is n = 2.54, well below the long-run

10
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TABLE 4 | Three different cases

0ld tech. & old norm

New tech. & new norm

New tech. & old norm

w? /wé 0.47
7 5.68
1?/18 5.68
n 2.80
An —

0.63 0.63
2.69 5.68
2.69 5.25
2.66 2.54
-0.14 —0.26

Note: w? /w? is the gender wage ratio. 7 is the social norm for the mother’s relative childcare time. [¢ /I8 is the actual relative childcare time chosen by the couple.
n is the fertility rate, in children per couple. An is the change in fertility relative to the “old tech. & old norm” benchmark. “Old” refers to 1976 calibrated values;
“new” refers to the long-run steady state after technological change. In the “new tech.” scenarios the female wage rises while the male wage is held fixed.

desired number of children

- 4

T T T T T
1976 1986 1996 2006 2016
year

FIGURE 3 | Desired Fertility by Gender along the Baseline Transi-
tion. Notes: Model-generated paths of each spouse’s desired number of
children, n‘tg for g € {Q, 8}, in the calibrated baseline. Realized fertility in
the bargaining stage is n, = min{ntg, n?}, and the woman is the binding
party in every period.

equilibrium in the second scenario. A persistent norm therefore
amplifies the direct effects of gender-biased technological change
by close to 90% in this comparison.

4.3.1 | Which Spouse is the Binding Party?

Equation (4) makes the identity of the binding party an empirical
question. Figure 3 plots the model-generated trajectories of n?
and n? along the calibrated baseline transition. The woman
is uniformly the binding party: n{ < n’ in every period, by a
sizable margin, and the same ranking holds across all of the
counterfactual experiments reported in Section 5. The same
pattern appears in the cross-country evidence of Doepke and
Tertilt (2018), who document that women’s desired fertility
lies systematically below men’s across developing countries,
and in the Korean survey evidence reported in Appendix A.2,
where female respondents aged 24-34 report a lower ideal
number of children than male respondents in every survey
year.”

5 | Counterfactual Analysis

Using the calibrated model, we now examine how technological
change, social norms, and policy interventions shape fertility,

childcare, and the social norm itself. To isolate the effects of
technological progress operating through the gender wage gap,
we hold men’s wages w? fixed and let only women’s wages w;
vary. We study five experiments, with results shown in Figures 4—
8. Each figure plots the trajectories of (a) the gender wage
gap, (b) fertility, (c) the realized female-to-male childcare ratio,
and (d) the prevailing social norm, which is itself a normative
female-to-male childcare ratio. The woman is the binding party
in the bargaining stage throughout, so the fertility paths shown
can be read as the trajectory of n}.

51 | Speed of Gender-Biased Technological
Change

The first experiment varies the pace of gender-biased
technological change, which drives gender wage convergence.
Starting from the 1976 steady state with a female-to-male wage
ratio of 0.47, we let it rise to 0.63, the level South Korea reached
by 2016. In the baseline this convergence takes 40 years; in
the fast scenario it takes 15 years. The male wage is held fixed
throughout. Figure 4 reports the results.

In the fast scenario, the gender wage gap (panel a) narrows
sharply, while the social norm (panel d) stays close to its initial
value of 5.68 for several years, because cohort replacement and
re-evaluation by older cohorts are both slow. The mismatch
between fast-moving wages and a slow-moving norm produces
a sharp early fertility drop (panel b): fertility falls to a little
over 8% below its initial level by period three, well before the
baseline trajectory has begun to move much. The childcare
gap and the norm (panels c and d) eventually move further
than in the baseline, since rapid wage convergence puts more
pressure on young couples to deviate from tradition, and the
cumulative effect of these deviations on subsequent norms is
larger.

The pattern is non-monotonic in two senses. Within the
fast scenario, fertility first overshoots downward and then
recovers as the norm catches up. Across the two scenarios,
faster technological change brings forward norm adjustment at
the cost of a sharper short-run fertility decline. Both features
come from the same friction: gender-biased technological
change moves quickly, the inherited norm moves slowly, and
the wedge between actual childcare and the cost-minimizing
allocation determines fertility along the transition.

International Economic Review, 2026

11

851801 SUOLLILIOD SAIESID 3|edl|dde au AQ P0G a8 S YO ‘B8N JO S3IN 0} ARG 1T UIIUO AB]IA O (SO IPUOD-PUB-SLLIBYLI0O™AB| I A A 1 pUIUO//SA1Y) SOTIPUOD PUE SIS | 8U) 885 *[9Z0Z/0T/2T ] U0 ARIqIT8UIUO AB1IM ‘AISIBAIUN UOIEN N0OS A 00TOZ @RI TTTT OT/I0p/W00"A8| M AReIq1 o UO//SNY WOIJ PBPEOIUMOQ ‘0 ‘YSEZ8IYT



FIGURE 4

wage gap
35 4 45 5
1 1 1 1

(a) gender wage gap

(b) fertility change

4 2 0
1 1 1

fertility change (%)
-6
1

-8

4 5 6
1 1 1

childcare gap

3

1 2 3 4 5 6 7
Period

(c) childcare gap

Period

(d) social norm

5 6
1 I

childcare gap
4
1

mmm—— Baseline

Period

EEEEEEN [ast convergence

The role of gender-biased technological change. Notes: Solid lines represent the baseline, in which the female-to-male wage ratio rises

from 0.47 to 0.63 over 40 years. Dashed lines represent the fast-convergence counterfactual, in which the same change occurs over 15 years.

FIGURE 5

wage gap
5 55
1 1 1

35 4 45
1

(a) gender wage gap

(b) fertility change

4 5 6
1 1 1

childcare gap

3

T T T T T T T
1 2 3 4 5 6 7
Period

(c) childcare gap

1 2 3 4 5 6 7
Period

Emmm—— Baseline g

—~© 7
S
o -
(o))
C
251
o
.‘?QO_ L Y}
=N 3
Q
Lo
T T T T T T T T T T
10 1 2 3 4 5 6 7 8
Period
(d) social norm
© -
[oN
©
own
o
[0
(]
O« A
=
o
"
T T T T T T T T T T
8 10 1 2 3 4 5 6 7 8

Period

EmmEEEN 1/2 x baseline

The role of older cohorts’ re-evaluation. Notes: Solid lines represent the baseline case (3 = 0.05). Dashed lines represent the

counterfactual in which the stubbornness parameter is halved to 3 = 0.025.

5.2 | Older Cohorts’ Re-Evaluation

wage convergence at the baseline 40-year transition and keep the
social-pressure parameter at its calibrated value 1 = 0.0065, while

The next experiment loosens the friction on the older side  halving the stubbornness parameter from ¢ = 0.05 to 3 = 0.025.
by reducing how heavily older cohorts anchor their expressed A smaller 1 means older cohorts put less weight on the way they
opinions to their own past childcare practice. We hold the pace of ~ themselves arranged childcare in the past and more weight on
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the opportunity-cost objective faced by current parents, so the
opinions they voice respond more readily to the prevailing gender
wage gap. Figure 5 reports the results.

In the counterfactual, the social norm (panel d) and the childcare
gap (panel c) both adjust somewhat faster than in the baseline

once the wage gap starts to narrow, and end the simulation
at lower levels. Young couples therefore inherit a slightly less
traditional norm at each date and reallocate a bit more childcare
time toward the cost-minimizing point. The fertility decline
(panel b) is correspondingly muted, ending at about 6.0% below
its initial level, compared with 6.4% in the baseline. The size of
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the effect is modest, as one would expect from a partial loosening
rather than the elimination of stubbornness: older cohorts still tilt
their expressed opinions toward their own past practice, just less
so. The quantitative effect is modest because fertility decisions
are driven primarily by the norms facing newly formed house-
holds, which lowering ¥ affects only indirectly. Even with social
pressure on young couples held at its calibrated value, faster re-
evaluation by older cohorts moves the prevailing norm and soft-
ens the fertility response to gender-biased technological change.

5.3 | Social Pressure on Young Couples

The previous experiment removed the friction from the older
side. The natural complement is to keep older cohorts stubborn
and instead reduce the weight young couples put on disagreeing
with them. We hold 3 at its calibrated value 0.05, so older
cohorts continue to express opinions anchored to the childcare
allocations they themselves practiced in earlier decades, and
we halve the social-pressure parameter from A = 0.0065 to A =
0.00325. Figure 6 reports the results.

The opinion-formation rule and the stubbornness parameter
remain unchanged, so incumbent older cohorts initially voice the
same opinions as in the baseline, but young couples now bear
a smaller utility cost for choosing a more egalitarian childcare
allocation. Over time, cohorts with more egalitarian childcare
histories enter the older population, reinforcing the gradual
adjustment in the norm. The narrowing gender wage gap (panel
a) therefore translates more readily into a more egalitarian
childcare allocation, with the childcare gap (panel c) dropping
to about 2.94 over 40 years rather than to 3.46. Those choices
feed into the population average of past behavior over time, so
the prevailing norm itself drifts down (panel d) to about 3.20,
against 3.76 in the baseline, even though older cohorts are no less

stubborn than before. Fertility (panel b) ends about 5.4% below its
initial level, rather than 6.4% below.

This experiment confirms the logic of the previous one. Social
pressure originates in the discrepancy between young couples’
choices and the prevailing norm, so it can be loosened either
by aligning the norm with current economic conditions, as in
Section 5.2, or by reducing the weight young couples place on the
discrepancy, as here. The two experiments differ in interpretation.
Lowering 3 affects how rapidly older cohorts revise the norm
they transmit, whereas lowering A changes the behavior of newly
forming households directly. They yield qualitatively similar
fertility implications because both reduce the norm-induced
wedge, although through distinct margins.

5.4 | US Parameters

The fourth experiment asks what the Korean transition would
look like under two features of the US calibration. We calibrate
the model separately to US data over 1965 to 2015 (Appendix A.1
reports the details), and then run two counterfactuals against the
Korean baseline. The first scales the cumulative increase in the
Korean female-to-male wage ratio over the 40-year horizon by a
factor of 0.8, approximating the smaller change observed in the
US calibration, while retaining the Korean social-norm parame-
ters. The second isolates the norm-parameter channel: it restores
the Korean baseline wage path and replaces the calibrated Korean
social-norm parameters with their US counterparts. The US
calibration features substantially lower social pressure, A = 0.003,
and moderately lower stubbornness, 1 = 0.04, than the Korean
values (1 = 0.0065, ¥ = 0.05). Figure 7 reports the results.

The more modest wage-ratio change implied by the US calibra-
tion moderates and smooths the fertility decline, in line with the
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analysis in Section 5.1, and reduces the cumulative pressure that
young couples place on the norm through cohort replacement.
The childcare gap and the social norm under the scaled US-style
wage path (panels c and d) end the simulation at slightly higher
levels than in the Korean baseline, because the smaller wage-ratio
change generates less norm adjustment. Thus, a less pronounced
technological shift produces a milder fertility decline but leaves
the inherited tradition more nearly intact.

The second counterfactual isolates the US norm parameters while
retaining the Korean baseline wage path. Lower 14 and lower
both reduce the effective norm distortion facing young couples:
the first lowers the weight on the social term directly, while the
second narrows the discrepancy by allowing older cohorts to re-
evaluate. Together they yield a milder fertility decline and a much
faster adjustment of both the childcare gap and the social norm.
The cumulative effect is large enough to move the Korean transi-
tion toward the milder dynamics implied by the US calibration.

5.5 | Gender-Specific Childcare Subsidies

A number of advanced economies have introduced childcare
subsidies and paid parental leave to promote workplace gender
equality and to support fertility (e.g., Duvander and Andersson
2006; Lalive and Zweimiiller 2009; Farré and Gonzalez 2019). Our
framework offers a natural setting in which to study the short-run
and long-run effects of such policies, since subsidies operate on
the same childcare-allocation problem that the social norm does.

We analyze a subsidy that reimburses part of the opportunity cost
of childcare. We interpret the subsidy as financed by a nondis-
tortionary lump-sum tax, which is omitted from the household
first-order conditions because it does not affect marginal choices.
The objective in the childcare-allocation problem (Equation (3))
becomes, for a female-targeted subsidy,

2

2
; — DI 318 S - —
rlrﬁg A -7*w/I® +wl° + Aw; <16 nt>, (14)

and, for a male-targeted subsidy,

2

9
Illglllgl w 1%+ (1 - )wlle +/1wf<§—6 - 77[> . ¢5))

We set % =10% and 7¢ = 7% - w®l?/(w9I9), so that the two
policies have the same initial mechanical subsidy expenditure in
the initial steady state before behavioral responses. In the initial
steady state, the female-to-male childcare-time ratio is approx-
imately 5.7 and the female-to-male wage ratio is 0.47, which
implies a subsidy rate of approximately 26.8% for husbands.
Figure 8 compares both policies to the no-policy baseline.

Both policies raise fertility relative to the baseline (panel b), but
through very different channels and with very different long-run
consequences. A female-targeted subsidy generates an immediate
fertility increase large enough to raise fertility above its initial
level in the short run. The same subsidy, however, lowers the
relative price of mothers’ childcare time and pushes the childcare
gap (panel c) above the no-policy baseline, reinforcing traditional
roles. The norm (panel d) follows. As the gender wage gap

continues to narrow over the rest of the transition, the inherited
allocation becomes increasingly costly, and the early fertility
gain gradually erodes. Nevertheless, fertility under a female-
targeted subsidy remains above the no-policy path throughout
the transition, and the plotted fertility change ends about 1.6
percentage points above the no-policy path.

A male-targeted subsidy works the other way. The short-run
fertility increase is smaller, because the inherited norm initially
resists a sharp shift toward fathers. Over time, however, the
policy narrows the gender gap in childcare time, accelerates the
move toward an egalitarian norm, and the male-targeted policy
overtakes the female-targeted policy after roughly ten years,
ending about 4.1% above the initial fertility level (panel b). Two
forces drive the reversal. The effective shadow price of children
falls progressively under male subsidies as fathers take on more
childcare, while it rises again under female subsidies once the
boost from the subsidy has been absorbed. And faster norm
equalization lowers the long-run shadow price of children when
women’s relative wages are higher, as Figure 1 suggests.

The exercise highlights the importance of embedding fertility-
policy analysis in a setting with evolving norms. Female-targeted
subsidies look more effective in the short run, but male-targeted
subsidies eventually dominate: they accelerate the movement
toward a more egalitarian norm, whereas female-targeted
subsidies slow it.

These predictions are consistent with recent direct evidence. Lee
and Lee (2025) study the introduction of fully paid paternal leave
at a large South Korean conglomerate and document a sharp rise
in male take-up, a breakdown of traditional childcare patterns,
and substantial fertility increases, especially among high-earning
wives.'® Kleven et al. (2026) document that Denmark’s earmarked
paternity leave shifted gender norms and childcare practices,
and Albrecht et al. (2024) model endogenous peer pressure in
leave take-up. Together, these studies provide direct evidence
for several key links in the dynamic mechanism emphasized by
our framework.

6 | Conclusion

Fertility is falling across much of the world, with serious eco-
nomic and demographic consequences. This paper develops a
quantitative model of fertility bargaining in which equilibrium
outcomes emerge from the interplay between gender-biased tech-
nological progress and an endogenous childcare norm shaped
by older cohorts. The norm moves through both within-cohort
re-evaluation and between-cohort replacement. Cross-country
evidence is consistent with the model’s predictions: fertility falls
more rapidly in economies where women’s relative economic
standing improves faster, and the decline is amplified in societies
whose norms are tighter or more rigid.

Calibrated to South Korea over 1976 to 2016, the model captures
the long-run paths of fertility and the gender childcare gap and
makes precise the tension between fast wage convergence and
slow norm adjustment. The counterfactual analyses highlight
the relative speed of wage and norm adjustment as a central
margin. When wage convergence outpaces norm adjustment, the
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resulting norm lag amplifies and front-loads the fertility decline.
Weaker social pressure, faster re-evaluation by older cohorts,
or norm-shifting policies such as subsidies for male childcare
moderate the decline and can raise fertility later in the transition.

While the model is calibrated to South Korea, the mechanism may
also be relevant for developing economies facing the same tension
between gender-biased technological progress and entrenched
norms, which contributes to the getting-old-before-getting-rich
challenge they confront.

Our model also yields a sharp prediction about the childcare time-
allocation channel that we have not tested directly. Conditional
on having children, an exogenous rise in a woman’s relative
wage should shift childcare hours toward the father, with a
weaker response where norms are tighter or more rigid. Holding
other channels fixed, the resulting easing of mothers’ childcare
burdens should attenuate the fertility decline associated with
the wage change. Testing this requires time-use data that record
the childcare-hour margin, such as the Multinational Time
Use Study, the ATUS, or the KTUS, together with plausibly
exogenous variation in relative wages, for instance from gender-
specific labor demand or parental-leave reforms. Combining such
variation with the cross-country differences in tightness and
cross-cohort attitude change used in Section 3 would sharpen the
empirical bite of the mechanism we propose. We see this as a
promising avenue for future research.
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Endnotes

LSee Doepke et al. (2023) for a recent overview.

2For the same reason, we abstract from the status externalities studied by
Kim et al. (2024) and the fertility norm studied by De Silva and Tenreyro
(2020).

3Disentangling the joint effects of multiple, possibly complementary
norms is a promising direction for future work, and the recent
methodological tools in La Ferrara et al. (2026) point toward how this
can be done.

4 Cohort sizes vary over time through endogenous fertility choices.

SAn equivalent formulation is to model structural change through
time-varying, gender-specific labor demand shifters, with equilibrium
wages determined by market clearing. The shifters can be backed
out from observed wages and the hours decisions implied by the
model. Because our focus is on the household-side response to
technological change and on the role of the endogenous norm, we
adopt the simpler exogenous-wage approach. We also abstract from
the reverse-direction story, in which falling fertility and rising female
labor supply themselves drive structural transformation, a possibility
discussed by Kuhn et al. (2024) along the lines of the Rybczynski
theorem.

6Doepke and Kindermann (2019) motivate this commitment by pointing
to the switching costs and advance planning involved in childcare
arrangements (such as securing daycare slots before birth) and to the
interaction with persistent decisions such as residential location.

7By assuming homogeneity within cohorts, we abstract from the
horizontal-socialization channel discussed in Bisin and Verdier (2011).
Recent work by Albrecht et al. (2024) and Lee and Lee (2025) explores
this channel in the context of parental leave taking.

8Internationally comparable gender wage panels would be ideal, but
their coverage is too thin for our sample. Constructing a ten-year
change from the OECD gender wage gap, for example, leaves only
three economies in the sample. The female labor income share and the
inferred relative-wage proxy are available across the full sample.

9Because this measure compares attitudes across birth cohorts, it may
reflect stable differences in cohort fundamentals as well as norm
rigidity, which the cross-country exercise cannot separate.

10Egypt is excluded because the WID female-income-share series exhibits
a threefold single-year jump between 2009 and 2010 that reflects a
revision in the source data rather than an economic change. India and
Slovenia are excluded because the two tightness indices of Uz (2015)
rank them inconsistently (see the note to Table 1).

UThe proxy treats relative labor supply as proportional to relative
participation, abstracting from differences in hours per worker. This
abstraction is less restrictive for the prime-age women whose decisions
drive fertility: for this group, the secular rise in total hours of work is
driven primarily by the extensive margin of participation rather than
by hours per worker (Blundell et al. 2011).

2We follow Herrendorf et al. (2014) in the GGDC sector assignments.
The services employment share is computed as the residual of total
employment net of agriculture (ISIC sections A- B) and industry (ISIC
sections C-F: mining, manufacturing, utilities, and construction).

13 A measure that would be more closely aligned with the identification
of 1, as used in the Korean calibration below, is the ratio between
within-cohort opinion changes and total opinion changes. Constructing
it across countries requires the same birth cohorts to be observed in
both the 2002 and 2012 ISSP waves, which leaves fewer than half of our
economies; we therefore use the cross-cohort difference, available for
the full panel.

“The opinion measures are ordinal rather than cardinal, which com-
plicates the mapping to model objects. We address this in three ways.
First, we calibrate to the ratio of within-cohort to total change, not the
level of opinions. Second, the two attitude variables, together with a
third variant we examine, give consistent ratios near 0.8, which limits

16

International Economic Review, 2026

851801 SUOLLILIOD SAIESID 3|edl|dde au AQ P0G a8 S YO ‘B8N JO S3IN 0} ARG 1T UIIUO AB]IA O (SO IPUOD-PUB-SLLIBYLI0O™AB| I A A 1 pUIUO//SA1Y) SOTIPUOD PUE SIS | 8U) 885 *[9Z0Z/0T/2T ] U0 ARIqIT8UIUO AB1IM ‘AISIBAIUN UOIEN N0OS A 00TOZ @RI TTTT OT/I0p/W00"A8| M AReIq1 o UO//SNY WOIJ PBPEOIUMOQ ‘0 ‘YSEZ8IYT


https://doi.org/10.3886/E251430V1

the role of any single variable’s coding. Third, sensitivity analysis with
target ratios between 0.6 and 1.0 leaves the main quantitative results
essentially unchanged.

SWhile these survey responses are consistent with the model’s predic-
tion, we do not use them as calibration targets. The survey question
(“What is the ideal number of children for a family to have?”) likely
captures respondents’ views about social expectations more than their
own personal fertility plans, in the spirit of the social-desirability bias
documented by Bursztyn et al. (2025). Even when the question asks
about the respondent’s own ideal fertility, such measures are known
to be difficult to interpret relative to the revealed-preference approach
more widely adopted in economics. The reported levels also diverge
sharply from realized fertility.

16Kim and Yum (2025) similarly find, in a life-cycle model without
endogenous norms, that leave policies drawing fathers into leave-
taking, through incentives for joint leave use, raise fertility more
effectively than mandates. The mechanism in our model works through
adifferent channel: the larger long-run effect of male-targeted subsidies
arises because they shift the social norm itself.

7See Greenwood et al. (2005) for a detailed treatment of the US baby
boom. The post-1970s fertility recovery in the United States also reflects
rising immigration from high-fertility origins such as Mexico (Jonsson
and Rendall 2004).
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Appendix
A.1 | Calibration for the United States

This appendix calibrates the model to match the US transition path of fertility and the gender childcare gap from 1965 to 2015. The identification strategy
is the same as in Section 4.2.

Fertility data come from the United Nations. Gender-specific childcare time over 1965-1995 is taken from Gershuny et al. (2005), who use the American
Heritage Time Use Study (AHTUS). For the post-2003 period, it is taken from Milkie et al. (2025), who use the American Time Use Survey (ATUS). The
share of within-cohort changes in the evolution of expressed gender-role attitudes is computed from the General Social Survey (GSS), using the same
procedure as in Section 4.2. We apply that procedure to the variable fefam: “It is much better for everyone involved if the man is the achiever outside the
home and the woman takes care of the home and family.” The within-cohort share is around 0.3 over the 50-year sample, in line with the decomposition
in Brooks and Bolzendahl (2004).

Figure A.1 plots GDP per capita and the gender wage gap, the two inputs into the calibration, in panels (a) and (b), and shows the data and model-
generated paths of fertility and the childcare gap in panels (c) and (d). The model does not capture the post-baby-boom decline and recovery of fertility,
but it tracks the overall decline in fertility and the path of the childcare gap over the sample period."”

Table A.1 reports the calibrated parameters. With the exception of y, which sets the fertility level, § and p are very similar to their South Korean
counterparts in Table 3. The norm parameters are quite different. The US value of 4 is roughly one-half below the South Korean value, indicating
substantially weaker social pressure, and the US value of ¢ is about 20% below the South Korean value, indicating moderately less stubbornness and
more re-evaluation by older cohorts.
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FIGURE A.1 | Calibration and model fit - USA

TABLE A.1 | Calibrated parameters - USA

Parameter Value Data moment Source Model fit
y Fertility weight 3.2 Niges = 2.90 United Nations 2.74
o) Childcare substitutability 2.5 Knowles (2013) and Yum (2023)
B Childcare productivity 0.51 N196s = 4.0 Gershuny et al. (2005) 3.83
) Fertility curvature 2.4 Niges ~ Maois United Nations See Figure A.1
P Stubbornness 0.04 Within-cohort effects GSS 32%
A Social pressure 0.003 1965 ~ Ma015 Gershuny et al. (2005) See Figure A.1
a Economies of scale 1.2 Doepke and Kindermann (2019)
¢ Time costs per child 0.15 de La Croix and Doepke (2003)
J Total number of periods 16 80 years World Health Organization
Js The fertile period 6 ages 25-30 Statista
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TABLE A.2 | Ideal number of children

Survey year Male respondents Female respondents
2006 2.41 2.38
2008 2.52 2.45
2012 2.64 2.41

Note: This table reports the average responses to the question “What is the ideal number of children for a family to have?” (IDLCHDN) in the Korean General
Social Survey (KGSS), broken down by survey year and respondent gender. The sample is restricted to respondents aged 24-34, a ten-year range centered on the
median age at first birth.

A.2 | Ideal Number of Children by Gender

This appendix reports the average responses to the question “What is the ideal number of children for a family to have?” (IDLCHDN) in the Korean
General Social Survey (KGSS), broken down by survey year and respondent gender. The sample is restricted to respondents aged 24-34, a ten-year range
centered on the median age at first birth. Female respondents report a lower ideal number of children than male respondents in every survey year. The
pattern lines up with the model’s prediction that women are the binding party in the bargaining stage, and with the cross-country evidence in Doepke
and Tertilt (2018)
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