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Abstract

This paper challenges the consensus that when one spouse retires, the other is more likely
to retire as well because of their complementarities in leisure. We show theoretically that
when pension replacement rates are low and households depend heavily on home production,
one spouses retirement can instead increase the other spouses labor supply, as they substitute
toward market work to offset lost earnings rather than toward shared leisure. Using a regression
discontinuity design in rural China, we find that when husbands become pension-eligible, their
wives labor supply rises substantially. Eligibility pushes men out of higher-wage formal jobs
into home production while their pension replaces only a small share of lost income. These
results reconcile conflicting evidence across labor and development economics and highlight how
pension design can unintentionally place a greater burden of old-age security on women.

1 Introduction

In many countries, generous pensions make retirement a choice. In settings with limited benefits and
weak safety nets, eligibility can instead constrain continued employment. When eligibility forces
exit from formal work without adequate replacement, older couples either accept a lower living
standard or reallocate labor within the household. The question of how a couple jointly make
retirement decisions is of particular relevance for pension policy design. As behavioral responses to
retirement incentives often occur at the household level, ignoring such interdependence may leave
significant welfare losses overlooked.
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Much of the existing evidence comes from high-income countries, where researchers have doc-
umented that spouses often synchronize their retirement decisions. In the United States, early
studies found strong correlations in retirement timing between husbands and wives (Hurd, 1988;
Blau, 1998), with nearly one-third of dual-earner couples leaving the labor force within a year of each
other. Similar patterns of joint retirement have since been reported in Denmark (García-Miralles
and Leganza, 2024), Norway (Kruse, 2021), Switzerland (Lalive and Parrotta, 2017), Australia
(Atalay et al., 2019), the Netherlands (García and van Soest, 2022), and Germany (Moghadam
et al., 2024). Another evidence from Norway also shows that retirement incentives can generate
spillovers within couples: when one spouse becomes eligible for early retirement, the other spouse
is more likely to exit the labor force at the same time through disability benefits (Johnsen et al.,
2022).

A common interpretation of joint retirement is based on the theory of leisure complementarity.
In this view, couples derive greater utility from spending time together than from separate leisure,
providing a natural explanation for their tendency to coordinate retirement. This framework,
formalized in collective household models (Chiappori, 1992; Gustman and Steinmeier, 2000, 2009),
has served as the foundation for a wide range of structural and reduced-form analyses (Michaud
and Vermeulen, 2011; Atalay et al., 2019; Stancanelli and Soest, 2012; Lalive and Parrotta, 2017;
Kruse, 2021; García-Miralles and Leganza, 2024; Michaud et al., 2020). Home production, as
evidence suggests, is also a particularly pronounced channel for coordinated retirement behavior.
This is reflected through the observed pattern of complementarity in non-market time. Time-use
studies reveal asymmetric patterns: wives’ retirement reduces husbands’ home-production time, but
not vice versa (Stancanelli and Soest, 2012). Moreover, retirement does not rebalance housework,
since increases concentrate among women and single men rather than married men at their own
retirement (Ciani, 2016). Additional studies report much smaller cross-effects of retirement or
statistically insignificant spousal spillovers on wives’ home production (Bonsang and Van Soest,
2020).

Taken together, the literature suggests that joint retirement cannot be explained solely by leisure
complementarities. While some studies highlight coordinated leisure, others show that retirement
often reallocates time toward home production, with limited evidence of more equal sharing of core
household chores. Importantly, this evidence comes largely from high-income settings and may not
generalize to poorer countries, where non-market time is more closely tied to home production and
family care rather than leisure. This gap highlights the importance of examining how retirement
behavior responds to institutions in lower-income settings with limited pensions.

Therefore, what will happen if a household member is displaced from the labor force by pension
eligibility but endowed with inadequate pension replacement? We examine the effects of pension
eligibility on household labor reallocation in rural China, where there is a unique design with
staggered ages: men face exit and pension eligibility at 60 while women face exit at 50 but eligibility
at 60. As shown in Figure 1, pension eligibility coincides with the statutory retirement age only for
men, whereas women retire at 50 but cannot claim benefits until 60. The rules restrict access to
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formal employment after the retirement age but do not bar informal work. This 10-year gap differs
from urban China and from most other countries, giving us a built-in laboratory to separate access-
loss effects from pure transfer effects, and to map each to testable predictions for intra-household
labor reallocation.1

Figure 1: Labor Market Transitions under the New Rural Pension Scheme

50 60
Male

50 60
Female

Formal/Informal Work, Contributing

No Formal Work, Pension Eligible

Formal/Informal Work

Informal Work, Not Contributing

No Formal Work, Pension Eligible

This figure illustrates the labor market transitions and pension eligibility timeline for rural residents
under the NRPS. Both genders become pension-eligible at age 60, but face different formal employment
constraints. Women typically exit formal employment at 50 but may continue informal work without
pension contributions until age 60.

Our approach has two parts. First, we develop a theoretical framework that embeds age-based
retirement constraints in a model with a CES aggregator over spouses non-market time. Following
(Gronau, 1977; Chiappori, 1992), the framework captures how couples reallocate time between
market work and home production when borrowing constraints and modest pensions restrict late-
life consumption smoothing. We model pension eligibility as a discrete decline in formal earnings
plus a small transfer, implying that spousal labor supply rises when leisure complementarities are
weak and home production is an effective substitute.

Second, we implement an empirical strategy inspired by our model. We estimate using regres-
sion discontinuity design (RDD) and double regression discontinuity design (D-RDD) that exploits
the age cutoffs for couples, allowing separate identification of own-eligibility effects and partner
spillovers under standard RDD logic. Using CHARLS (2011-2018) (Zhao et al., 2014), we document
a reversal of joint-retirement patterns: when husbands reach pension eligibility age, wives increase
labor supply. This adjustment offsets the household income shortfall from husbands’ mandated
exit from formal jobs. At the threshold, wives’ participation rises by 5.3-5.4 p.p., accompanied by
a reallocation toward agricultural production. The response is larger in couples where husbands
ever had a non-agricultural employed experience before 60 (our proxy for formal employment),
underscoring the importance of earnings loss. Consistent with this mechanism, husbands’ labor
supply shift from non-agricultural to agricultural activities, highlighting home production as a key
margin for smoothing consumption.

1We observe a small number of rural pension enrollees contributing after the statutory retirement age. This
reflects implementation timing: in some counties, individuals with fewer than 15 years until retirement were allowed
to make up contributions to meet the 15-year contribution requirement, even though post-retirement contributions
are typically not permitted.
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Our study contributes to the emerging literature on retirement and household labor supply
in low-income settings with weak social protection. While much of the existing evidence on joint
retirement comes from OECD countries with generous pensions and flexible labor markets, our
findings highlight how, in poorer contexts, pension eligibility can lead to labor reallocation within
couples rather than coordinated exits. By documenting spousal asymmetries and the role of home
production in rural China, we provide new evidence on how couples adapt to retirement shocks
when formal insurance mechanisms are limited.

This pattern echoes the long-standing literature on the Added Worker Effect, a phenomenon
first documented empirically during the Great Depression (Woytinsky, 1942; Humphrey, 1940) and
later debated by Long (1958). The theoretical foundation is provided by Mincer (1962), show-
ing that married women’s labor supply responds more strongly to transitory than permanent in-
come changes. Building on this framework, Lundberg (1985) emphasized how liquidity-constrained
households respond through spousal labor supply adjustments, while Layard and Nickell (1986)
demonstrated how labor market institutions and rigidities shape these household responses. Mod-
ern evidence confirms substantial spousal responses across diverse contexts: Stephens Jr (2002)
documents 3-5 percentage point increases in wives’ labor supply following husbands’ job displace-
ment in the United States, Bredtmann et al. (2018) find effects ranging from 3 to 17 percentage
points across European countries with stronger responses where welfare scheme is less generous,
and Gong (2011) shows the effect is strongest among liquidity-constrained Australian households.
In our rural Chinese context, this added-worker mechanism emerges directly from retirement policy
design. When husbands face mandatory retirement at age 60 without adequate benefit replacement,
wives expand agricultural and home business activities to stabilize household consumption.

The paper unfolds as follows. Section 2 sets the stage by examining China’s rural pension sys-
tem, revealing a critical distinction: in this context, pension eligibility and conventional understand-
ing of retirement are fundamentally different concepts, a divergence that drives our entire story.
Section 3 develops our theoretical framework, showing how institutional context shapes household
behavior and generates opposing predictions from standard models. Section 4 introduces our data
from CHARLS and presents descriptive evidence of couples’ divergent retirement paths. Section 5
outlines our regression discontinuity strategy and identification assumptions. Section 6 reports the
main results, showing wives increase labor supply when husbands reach eligibility while men show
minimal response to wives’ eligibility. Section 7 dives deeper into the mechanisms at work, using
heterogeneity analysis and time-use data to trace exactly how households reallocate labor across
sectors and activities. Section 8 calculates welfare implications using structural estimates. Section
9 concludes with implications for pension reform in developing countries.
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2 Institutional Background

The architecture of China’s social welfare system, including pensions, is fundamentally shaped by
the hukou (household registration) system.2 Pension enrollment is tied to hukou status, employ-
ment, and place of work, producing a dual system in which urban residents enjoy far more generous
protection than their rural counterparts. According to official 2020 statistics, urban employee pen-
sioners received average monthly benefits of about 2,900 yuan, while rural pensioners received only
170 yuan − a seventeen-fold gap.3 By comparison, monthly income differences between urban and
rural residents were roughly 3,653 yuan versus 1,428 yuan, just a three-fold gap.4 This disparity
implies replacement rates below 20% in rural areas, compared with about 80% in urban areas.5

As a result, inequality between urban and rural residents widens at retirement, and for many ru-
ral households, retirement from a formal job brings financial strain, making continued work or
intra-household labor reallocation essential.

The New Rural Pension Scheme (NRPS) was introduced in 2009 to expand coverage to rural
residents historically excluded from formal pension systems,6 and covering all counties across the
country in 2012. Enrollment is voluntary for all rural hukou holders aged 16 or older who are not
covered by the urban employee pension system. Participants choose fixed annual contribution levels
between 100 and 500 yuan, but benefits are largely driven by a government-financed basic pension,
initially set at 55 yuan per month in 2009 and raised to 88 yuan by 2018. Individuals already aged
60 at the programs inception received benefits immediately without any contributions.

The generosity of the NRPS is extremely limited. Benefits fall short of subsistence levels and
are similar across most provinces, functioning instead as a minimal transfer. The design contrasts
sharply with the contributory, earnings-linked urban employee pension.

Hukou-based pension rules in China separate retirement from pension eligibility for rural women
but not for rural men or the urban population, illustrated by Figure 1. Most rural women must
retire from formal employment at age 50 yet cannot claim pension benefits until age 60, creating a
ten-year coverage gap. By contrast, rural men retire and become pension eligible at the same age
at 60, mirroring the urban employee system. For men, this simultaneity produces a double shock
at age 60, the loss of access to formal employment alongside the onset of a minimal pension.7

These institutional features imply that rural residents can extend working lives only by shifting
into informal sectors after formal retirement. Some evidence (Giles et al., 2011) suggests that

2The hukou system categorizes citizens as rural (agricultural) or urban (non-agricultural), historically determining
access to pensions, healthcare, education, and employment. Although reforms have relaxed some restrictions, hukou
remains central to rural-urban inequality in welfare entitlements (Wang, 2005; Cheng and Selden, 1994; Wu and
Treiman, 2004; Chan and Zhang, 1999; Chan, 2009).

3See https://www.stats.gov.cn/sj/zxfb/202509/t20250928_1961404.html and https://www.nhc.gov.cn/
lljks/c100157/202110/b365898ae2a4406d91e1b1ecd10ca911.shtml.

4See https://www.stats.gov.cn/xxgk/sjfb/zxfb2020/202101/t20210118_1812464.html
5For comparison, OECD replacement rates are about 70-80% (Chen et al., 2021; Wang, 2006).
6Before 2009, fragmented local pension systems existed with similar age requirements but relied primarily on

personal contributions with limited local government support. These were automatically integrated into the NRPS
upon its introduction.

7In some localities, it is technically possible to keep contributing after the retirement age, but benefits are delayed.

5



rural elderly work significantly longer than their urban counterparts, frequently remaining active
in agriculture well into their 70s. Other studies emphasize household-level adjustments: some
literature (Lei et al., 2012) suggests that intergenerational transfers partially compensate for weak
pensions, while further evidence (Ning et al., 2016) indicates that receiving NRPS pensions does not
reduce, and may even increase, elderly labor supply. Taken together, these findings underscore how
weak benefits and rigid rules can sustain elderly labor force participation and possibly drive intra-
household reallocation, in contrast to OECD settings where pension eligibility typically facilitates
labor force exit.

3 Conceptual Framework

We model a rural Chinese household’s labor allocation when facing husband’s mandatory retirement
at age 60.8 The household allocates time across formal work, informal work, and non-market
activities (which includes leisure, care work or home production). Individuals are subject to age-
based employment constraints and pension benefits.

Building on the household production and time allocation framework in Becker (1965); Gronau
(1973, 1977) and the collective household perspective from Chiappori (1992); Rogerson and Walle-
nius (2019); Michaud et al. (2020), we incorporate population heterogeneity in formal job access.
We provide a unitary household model with pooled resources with comparative statics that match
the collective benchmark under standard pooling.
Household Structure A household (husband h, wife w) allocates each spouse’s unit time among
formal Fi, informal (incl. agriculture) Ii, and non-market Si:

Fi + Ii + Si = 1, i ∈ {h,w}.

Informal opportunities always pay r > 0. Formal job provides a higher return w̄ > r before
eligibility, and formal workers lose that access after pension eligibility age. Let s ∈ {pre, post}
denote the state relative to eligibility. A transfer of B > 0 arrives post.

Household Types. Only a fraction p ∈ (0, 1) of rural households have obtained formal employ-
ment experience. In pre, both market activities (formal, informal) are potentially accessible to the
husband in a subset of households (Type H); in post, the formal activity is not accessible to him
(loss of access). In Type L households, the husband never obtained formal job opportunity in either
state. In our sample, most spouses are within five years of each others age, so by the time husbands
reach 60, their wives have already passed their own retirement age. Therefore wives operate only
in informal employment around the relevant states and their market return is a constant r > 0.9

8Our model focuses on the husband’s mandatory retirement as the household’s main earner, but we also discuss
potential effects at the wife’s retirement age in the Results section.

9This {L,H} type heterogeneity captures the data documented in Section 2: not all rural men work in formal
employment before 60, and those who do experience a sharp income loss at retirement. The parameter p entails both
factors from the labor market structure (availability of formal jobs) and may also reflect individual characteristics
(education, location, and skills).
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• Type H (access loss): w(pre) = w̄, w(post) = r

• Type L (no access change): w(pre) = w(post) = r.

We use w(s) to denote the husband’s accessible market return in state s ∈ {pre, post}; the wife’s
accessible return is r > 0 throughout.

Preferences and aggregator. Preferences are modeled on a unitary household level, U(C, Sh, Sw) =

α logC + ϕ logG(Sh, Sw), where

G(Sh, Sw) =
[
γSρ

h + (1− γ)Sρ
w

]1/ρ
,

with elasticity σ ≡ 1/(1 − ρ) > 0 and weights α, ϕ > 0, γ ∈ (0, 1). Under linear returns and no
frictions, each spouse specializes in the accessible activity with highest return.

Two-stage budgeting and the CES unit cost. Under linear returns and specialization, we
can apply the standard full-income transformation: each spouse inelastically supplies one unit of
time to market at their best accessible return (husband at w(s), wife at r), and then buys back
non-market time at prices (w(s), r).

This delivers full income Y (s) = w(s) + r + B(s) and a unit cost Π(w(s), r) for the CES
composite (G). Cost-minimizing production of one unit of G under prices (w, r) yields the CES
unit cost

Π
(
w(s), r

)
=

[
γσw(s)1−σ + (1− γ)σr1−σ

] 1
1−σ

,

so the household chooses (C,G) from

max
C,G

α logC + ϕ logG s.t. C +Π
(
w(s), r

)
G ≤ Y (s).

Cobb-Douglas in (C,G) implies

C∗(s) =
α

α+ ϕ
Y (s), G∗(s) =

ϕ

α+ ϕ

Y (s)

Π
(
w(s), r

) . (1)

By Shephards lemma (cost shares inside G),

S∗
h(s) =

ϕ

α+ ϕ
Y (s)

γσ

Π(w(s), r)1−σ w(s)σ
, S∗

w(s) =
ϕ

α+ ϕ
Y (s)

(1− γ)σ

Π(w(s), r)1−σ rσ
, (2)

and L∗
i (s) = 1− S∗

i (s). Indirect utility is

V
(
w(s), r, B(s)

)
= (α+ ϕ) log Y (s)− ϕ log Π

(
w(s), r

)
+K. (3)

A compact derivation of Π and (2) appears in Appendix A (Deriving the CES unit cost).
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3.1 Main Theoretical Predictions

Define g ≡ w̄/r > 1 and R ≡ B/w̄ ∈ [0, 1]. Formal-informal wage ratio. g ≡ w̄/r measures the
formal wage premium. Higher g means larger earnings shortfall when formal access is removed;
Replacement rate R ≡ B/w̄ measures how well the pension compensates for lost formal earnings.

Proposition 1 (Added-Worker Threshold in Type H Households). For Type H households with
w(pre) = w̄ > r and w(post) = r, and U(C,Sh, Sw) = α logC + ϕ logG(Sh, Sw) with G(Sh, Sw) =[
γSρ

h+(1−γ)Sρ
w

]1/ρ and σ ≡ 1/(1−ρ) > 0. The wife’s market time adjustment ∆Lw ≡ L∗
w(post)−

L∗
w(pre) satisfies

∆Lw > 0 ⇐⇒ R < R∗(σ; g, γ),

where
R∗(σ; g, γ) =

g + 1

g
· γσ + (1− γ)σ

γσg 1−σ + (1− γ)σ
− 2

g
.

Moreover, the threshold exhibits the following comparative statics:

(i) R∗ is strictly increasing in g for all σ ≥ 1 and γ ∈ (0, 1);

(ii) R∗ is increasing in σ when γ = 1
2 (and in a neighborhood thereof).

When the husband loses access to high-paying formal employment (w̄) at age 60, the household
faces two competing forces: (a) the income decline (smaller Y ) pushes the wife to increase market
work; (b) the shadow price of the non-market composite G, given by Π(w, r), falls as w drops
from w̄ to r, increasing the relative attractiveness of home time. The pension B provides partial
insurance. The threshold R∗(σ; g, γ) is the replacement rate at which these two forces cancel out.
When R < R∗, the income effect dominates and the wife increases labor supply; when R > R∗,
the price effect dominates and she reduces work. The threshold rises with g, implying that a larger
income gap would require a higher replacement rate to suppress the added-worker response. When
σ is high (more substitutable non-market time, more flexible division of labor), the wife can more
easily “fill in,” expanding the added-worker region where R < R∗. 10

Corollary 1 (Sectoral Reallocation). Under Type H, in post state the husband supplies zero formal
hours and any market time is informal/agricultural. Wife’s added labor also appears in infor-
mal/agricultural activities where access constraints do not bind.

Proposition 2 (Pure Transfer in Type L Household). If accessible market returns are unchanged
across states (in particular, w(pre) = w(post) and wife’s accessible return remains r), then eligibility
operates as pure transfer:

C∗(post)− C∗(pre) = α

α+ ϕ
B > 0, L∗

i (post)− L∗
i (pre) < 0 (i ∈ {h,w}),

and the relative split of (Sh, Sw) is unchanged.
10Detailed derivations can be found in Appendix A.
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When formal access is removed (Type H), the shadow price of G falls via Π, but the household
loses formal earnings. If pension B is too small relative to exposure g and substitutability σ, the
income shortfall dominates and the wife increases market work (Prop. 1). When access is unchanged
(Type L, or wife’s own eligibility), eligibility simply relaxes the budget constraint and both spouses
reduce market work proportionally (Prop. 2). However, a primary test of this pure transfer effect
is through household consumption, which should unequivocally increase.

Heterogeneity in ϕ and response magnitude Changing ϕ does not move the decision bound-
ary R∗(σ; g, γ) nor the sign predictions in Proposition 1; the magnitude of the household labor
allocation response is scaled by ϕ. The income/transfer channel becomes stronger as ϕ rises, in-
dependently of σ; the price (relative-wage) channel has a larger absolute impact when ϕ is larger,
except in the Cobb-Douglas case σ = 1 where this channel vanishes. Since Lw = 1 − Sw, the
magnitude of ∆Lw scales accordingly. Finally, the marginal propensity to consume out of the
transfer is MPCC = α/(α + ϕ), which decreases in ϕ. More analysis and a proof can be found in
the appendix A.8.

3.2 Visualization

To visualize heterogeneity in formal-sector exposure among Type H households, suppose their
formal wage premia g = w̄/r lie in an interval [gL, gH ]. We treat gL and gH as lower and upper
bounds of this exposure range.
We use decision maps to summarize the model’s prediction for the sign of the wife’s labor response
at the pension cutoff. Figure 2 plots the decision boundaries in the (σ,R) space for Type H
households. The two curves represent the threshold R∗(σ; g) at the lower and upper bounds of
the formal wage premium range [gL, gH ]. These envelopes partition the parameter space into three
regions: below the lower curve (green), the income effect dominates and wives increase labor for
all exposure levels; above the upper curve (red), the price effect dominates and wives reduce labor
regardless of g; in the intermediate zone (orange), the response depends on the household’s specific
formal wage premium. The vertical dashed line marks the Cobb-Douglas case (σ = 1), where the
price channel vanishes and only the income channel operates.
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Type H households: Wife’s labor response regions

Lower envelope: R∗(σ; gL)

Upper envelope: R∗(σ; gH)

Figure 2: Type H households (husband loses formal access at eligibility). The two curves are
decision-boundary envelopes R∗(σ; gL) and R∗(σ; gH) from Proposition 1.

Figure 3 illustrates how the threshold replacement rate R∗(g) varies with the formal wage premium
g at two levels of substitutability (σ = 1.2 vs. σ = 0.8). Households facing larger income shocks
require higher pension replacement to avoid triggering the added-worker response. When the
husband’s formal wage premium is high (g large), the loss from mandatory retirement is substantial,
raising the threshold R∗, below which the income effect dominates.

When spouses can flexibly reallocate household tasks, the added-worker region expands because
wives can more easily step in to offset the husband’s earnings loss. This comparative static directly
maps to our empirical strategy in Section 6, where we split the sample by husbands’ pre-retirement
employment sector to proxy for variation in g.

To provide a more complete picture, Figure 4 shows labor response in both types of households
(L and H). The left panel (Type H: access loss) reproduces the map in Figure 2. The right panel
(Type L: transfer-only) is uniformly red: with no access change, eligibility acts as a pure income
effect and the wifes labor falls for any R > 0.
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Figure 3: Decision boundaries R∗(g) at fixed σ.
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Figure 4: Decision Map for Household type L and H.

These visualizations together illustrate the core trade-off in Type H households: the income loss
from leaving formal employment (stronger when g is high) competes with the reduced shadow price
of non-market time. When replacement rates are low (R small), the income shortfall dominates,
inducing wives to increase labor supply (green regions). As R rises, the transfer smooths consump-
tion and weakens the insurance motive, eventually allowing both spouses to reduce market work
(red regions). The heterogeneity captured by these decision maps with stronger spousal responses
predicted among high-g couples guides our empirical strategy in Section 6.
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Two-period extension Appendix B develops a minimal two-period extension with savings/borrowing.
It delivers a sufficient statistic condition for the wife’s response, nesting our static threshold and
rationalizing larger spousal responses when liquidity is tight.

4 Data

Our analysis draws on the China Health and Retirement Longitudinal Study (CHARLS), a nation-
ally representative biennial survey of Chinese residents aged 45 and older. CHARLS is part of the
international family of Health and Retirement Studies, designed to be comparable with the HRS
in the U.S. and similar surveys worldwide (Zhao et al., 2014).

The baseline national survey, conducted between 2011 and 2012, interviewed roughly 17,700 in-
dividuals from about 10,200 households, sampled from 150 counties and districts across 28 provinces.
The survey employed a multistage, stratified probability-proportional-to-size (PPS) sampling de-
sign: counties/districts were chosen in the first stage, villages or urban communities in the second,
and within each household, one age-eligible respondent (45+) was randomly selected, with spouses
automatically included regardless of age. Follow-up interviews were carried out in 2013, 2015, and
2018, with response rates consistently above 80%.

CHARLS collects rich information on demographic characteristics, family structure, employ-
ment, pension participation, health, income, consumption, and time use. For this paper, we pri-
marily use the detailed modules on labor supply in agricultural and non-agricultural work, pension
eligibility and receipt, and time spent, including caregiving and household activities. Our analysis
uses the 2011, 2013, 2015, and 2018 survey waves.
Sample Construction

We focus on couples both enrolled in the New Rural Pension Scheme (NRPS) or its successor,
the Urban-Rural Pension Scheme.11 To ensure comparability, we restrict the sample to married
or cohabiting individuals aged 45 to 75 whose spouses also fall within this age range, and exclude
anyone simultaneously enrolled in the urban employee pension system or never worked for at least
three months during their lifetime.

This focus on rural pension enrollees is motivated by three considerations. First, the rural
pension system provides substantially lower replacement rates (around 20%) than urban schemes,
making it particularly informative for analyzing labor supply responses when benefits alone cannot
sustain retirement (Chen et al., 2021). Second, the uniform eligibility age of 60 for both genders
provides cleaner identification than urban pensions, which impose gender- and occupation-specific
retirement ages. Third, rural residents typically remain in the labor force longer than their urban
counterparts, with participation rates exceeding 70% for men aged 60 to 65, allowing adjustments
at pension eligibility to be more readily observed (Giles et al., 2011).

Following the retirement spillovers literature (Lalive and Parrotta, 2017; García-Miralles and
Leganza, 2024), we restrict attention to individuals aged 45-75 to capture behavior in the 15 years

11We also include individuals enrolled in the Old Rural Pension Scheme in 2011 and 2013, as they faced identical
retirement and pension eligibility ages and were automatically converted to the NRPS.
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before and after eligibility. We pool observations across survey waves and treat the data as repeated
cross-sections for our regression discontinuity design (Battistin et al., 2009; García-Miralles and
Leganza, 2024).
Variable Construction

Labor Force Participation: We classify an individual as participating in the labor force if they
report engaging in agricultural work, wage employment, self-employment, or unpaid family business
work during the past year. This definition adopts a low threshold to capture the intermittent and
seasonal nature of rural work, while excluding purely nominal participation.

Sectoral Employment: We distinguish between agricultural work (farming on own land or as
hired labor) and non-agricultural work (wage employment or self-employment in non-farm activ-
ities). This distinction is central, as age-based retirement rules and formal employment barriers
primarily constrain non-agricultural work.

Pension Receipt: Pension receipt is identified through self-reported rural pension benefit take-
up. As shown in Figure 5, coverage rises sharply from near zero to roughly 50% at age 60, providing
strong first-stage variation for our identification strategy.

Time Allocation: For mechanism analysis, we use detailed data on weekly hours devoted to:
(i) agricultural work on own farm,12 (ii) non-agricultural work, (iii) grandchild care, (iv) elderly
parent care, and (v) leisure activities. 13 To accommodate zeros in time (and later in income),
we estimate effects in proportional terms using the inverse hyperbolic sine (IHS) transformation
(Burbidge et al., 1988).

Income Measures: We construct monthly income from employment, as well as household-level
measures of food consumption, agricultural production, and home business activities.

Control Variables: We control for both spouses years of education. All specifications include
province-by-year fixed effects to capture regional heterogeneity and policy timing.

To probe the participation mechanism, we examine heterogeneity. Propositions 1 and 2 predict
stronger spousal insurance where retirement entails a larger earnings loss. We classify husbands
by whether they report any non-agricultural employment experience before age 60 and split the
sample accordingly. This partition proxies exposure to formal employment in rural China context14

and mirrors exposure-based subgrouping by former sector in displacement settings (Jacobson et al.,
1993).
Acknowledging Data Limitations

Several limitations merit discussion. First, while CHARLS maintains high response rates, attri-
tion may be non-random with respect to health and mobility. Second, survey quality issues remain:
pension enrollment, income, non-agricultural employment experience and time-use questions have
relatively low response rates; the 2015 wave omits time spent on eldercare; in some cases, husbands
report answers while wives do not. We address these challenges by inferring missing responses

12We exclude work on others farms, as it was not collected in the 2015 and 2018 waves.
13Because daily leisure time was reported in ranges (e.g., < 2 hours or ≥ 2 hours), we use the reported number of

days per week of light-intensity physical activity instead.
14Balancing Workers Protection and Labor Market Flexibility in China. World Bank Group, 2021
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from other questions related to labor force participation and by focusing on couples who are both
enrolled in the program. Third, employment and income measures rely on recall over the past year,
potentially introducing measurement error that would attenuate our estimates.

4.1 Descriptive Statistics

Table 1: Descriptive statistics by gender
Spouse’s Age 45–59 60–75 Difference RDD Coefficient Std. Error
Panel A: Male
Education 6.82 5.12 1.70 0.13 0.15
Spouse’s Education 4.31 2.14 2.17 0.05 0.14
Self report health 3.20 3.37 -0.17 0.01 0.05
Number of parents 1.01 0.24 0.77 0.04 0.04
Number of grandchildren 2.49 3.05 -0.55 0.02 0.10
Support from children 1,994.43 2,810.27 -815.83 -444.46 308.70
Observations 6,803 4,428 11,231
Panel B: Female
Education 4.57 2.25 2.32 0.15 0.16
Spouse’s Education 7.17 5.10 2.07 0.17 0.18
Self report health 3.35 3.50 -0.15 -0.04 0.05
Number of parents 1.09 0.27 0.81 0.03 0.04
Number of grandchildren 2.35 3.07 -0.72 -0.04 0.10
Support from children 1,909.72 1,778.71 131.01 -137.21 266.53
Observations 5,874 5,413 11,287

Self-report health ranges 1 (very good) to 5 (very bad). Support from children is the financial support received from all children per year.
Mean values and t-test differences are reported. Coefficient and standard error are referred to the spouse’s pension eligibility age (dummy
variable) of the quadratic Double RDD. Standard errors clustered at the individual level. Standard errors in last column. * p < .1, **
p < .05, *** p < .01.

Table 1 reports descriptive statistics for individuals by spouses age relative to pension eligibility,
with men shown in the upper panel and women in the lower panel. Columns 1-3 present mean
values and t-tests for differences between those whose spouse is younger than 60 and those whose
spouse is 60 or older. Columns 4 and 5 provide regression discontinuity (RDD) estimates testing
whether observed characteristics are balanced at the eligibility threshold.

Several patterns emerge. First, education levels decline sharply with age, reflecting Chinas rapid
educational expansion. For example, men with spouses aged 45-59 average 6.82 years of schooling
compared with 5.12 for those with spouses aged 60-75; the gradient is even steeper for women
(4.57 vs. 2.25 years). Second, and crucial for identification, predetermined characteristics show no
evidence of discontinuity at age 60. The balance tests in the 4th column confirm that education,
health, and family structure are continuous across the threshold for both men and women. This
validates the RDD continuity assumption necessary for causal inference (Hahn and Kuersteiner,
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2002; Lee and Lemieux, 2010).

Figure 5: Percentage of Rural Pension Scheme Enrollees Receiving Pension

Figure 5 further illustrates the first stage: pension receipt rises sharply at age 60, jumping from
near zero to about 50% for both genders. The uniform eligibility rule explains the nearly identical
discontinuity for men and women. Although immediate take-up is incomplete due to administrative
delays and limited awareness, the discontinuity is large enough to generate strong identification.

4.2 Descriptive Evidence

Figure 6: Labor Force Participation Rate by
Age

Figure 7: Labor Force Participation Rate by
Spouse’s Age

Figures 6 and 7 provide visual evidence for our central hypothesis. Figure 6 shows that labor force
participation (LFP) declines gradually with an individuals own age, with no visible discontinuity
at the age-60 pension eligibility threshold. This indicates that own eligibility has little immediate
effect on labor force exit. By contrast, Figure 7 displays clear and asymmetric discontinuities at the
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spouses eligibility age: wives LFP rises sharply when husbands turn 60, while husbands LFP shows
only a modest decline when wives become eligible. These patterns highlight husbands pension
eligibility as the primary trigger for household labor supply adjustments in rural China, contrary
to the joint retirement patterns emphasized in the OECD literature, but consistent with evidence
on strong spousal spillovers from men to women.

5 Empirical Strategies

Following prior work (Battistin et al., 2009; García-Miralles and Leganza, 2024), we pool individu-
als from CHARLS for the period 2011-2018. This approach is well suited to regression discontinuity
designs (RDD), which depend on the validity of the assignment rule rather than the panel struc-
ture of the data. In our context, pension eligibility is determined solely by age, a predetermined
characteristic that individuals cannot manipulate, ensuring the credibility of the design.

We implement a regression discontinuity (RDD) design to estimate the causal effect of an
individuals own or their spouses pension eligibility on labor supply outcomes. The framework builds
on the potential outcomes approach (Rubin, 1974; Imbens and Lemieux, 2008; Seibold, 2021) and
is adapted to capture spousal spillovers, allowing us to identify how one partners eligibility status
influences the others labor supply decisions.

Let Yi(1) and Yi(0) denote the potential labor supply outcomes for individual i if their spouse
is eligible or ineligible for a pension, respectively. We define the treatment variable Di as:

Di =

1 if Ai ≥ ā

0 if Ai < ā
(4)

where Ai is the individual’s age and ā is the pension eligibility threshold (60 years in our context
for male). The observed outcome is expressed as:

Yi = Yi(0) + [Yi(1)− Yi(0)]Di (5)

Our parameter of interest is the average treatment effect at the threshold:

τ = E[Yi(1)− Yi(0)|Ai = ā]. (6)

To estimate this effect, we assume that the conditional expectation of the potential outcomes is
continuous in Ai at ā:

E[Yi(0)|Ai = a] = f0(a), (7)

E[Yi(1)|Ai = a] = f1(a), (8)
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where f0(·) and f1(·) are continuous functions. Under these assumptions, τ can be identified as:

τ = lim
a↓R

E[Yi|Ai = a]− lim
a↑ā

E[Yi|Ai = a]. (9)

To account for heterogeneity, we specify the following model:

Yi = α+ τDi + f(Ai − ā) + βXi + δ(Di ×Xi) + εi, (10)

where:

f(Ai − ā) =

K∑
k=1

θk(Ai − ā)k +
K∑
k=1

ϕkDi(Ai − ā)k. (11)

Here, Xi is a vector of covariates, β captures their direct effects, and δ allows for heterogeneous
treatment effects. The function f(·) is a flexible polynomial that controls for the running variable
on either side of the threshold.

We estimate Equation (10) using local linear regression within a bandwidth h around the
threshold taking into account both the bias and the variance (Imbens and Kalyanaraman, 2012;
Imbens and Wager, 2019):

τ̂ = arg min
τ,α,β

∑
i:|Ai−ā|≤h

(Yi − α− τDi − β(Ai − ā)− γDi(Ai − ā))2K(
Ai − ā

h
), (12)

where K(·) is a kernel function.
Unlike previous studies that focus on the impact of ones own retirement, we also implement a

regression discontinuity design around the spouse’s pension eligibility age:

Yi = α+ γ × 1(Aj ≥ āj) + fj(Aj) + fj(Aj)× 1(Aj ≥ āj) + ηij , (13)

where Aj is the age of individual i’s spouse, āj is the spouse’s pension eligibility age, and Aj ≥ āj

represents the spouse’s pension eligibility indicator. The function fj(·) describes how labor force
participation evolves with the spouse’s age relative to their pension eligibility age.

Based on our theoretical model, a spouses pension eligibility may influence the optimal timing
for exiting the labor market given the current rural pension system in China. Some studies argue
that rural pensions in China may not encourage elderly individuals to withdraw from the labor
market (Ning et al., 2016). This leaves room to explore the spillover effects of the spouse’s pension
eligibility that could affect labor supply decisions.

Therefore, we also estimate the effect using a double regression discontinuity (D-RDD) design
(Stancanelli and Soest, 2012; Lalive and Parrotta, 2017) and allow interactions between the running
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variable and the treatment indicator:

Yi =α+ γ11(Ai ≥ ā) + γ21(Aj ≥ ā)

+ f1(Ai − ā) + f2(Aj − ā) + f1(Ai − ā)× 1(Ai ≥ ā)

+ f2(Aj − ā)× 1(Aj ≥ ā) + βXi + εij .

(14)

This model includes an RDD specification for both partners compared to the previous model, where
γ1 and γ2 represent the effect of own and spousal pension eligibility.

We estimate this model using local linear regression within a bandwidth h around the threshold:
15

τ̂ = arg min
τ,α,β

∑
i:|Ai−ā|≤h,|Aj−ā|≤h

(Yi−α− τ1Di− τ2Dj −β1(Ai− ā)−β2(Aj − ā))2K(
Ai − ā

h
,
Aj − ā

h
),

where K(·) is a bivariate kernel function.
The D-RDD serves as a robustness check to the main results using simple RDD specification

and analyze the complex dynamics of household retirement decisions.

6 Results

6.1 Main Finding: Asymmetric Response

Our theoretical framework in Section 3 makes predictions in Proposition 1 and Corollary 1 that
when pension eligibility coincides with mandatory exit from formal employment, households will
reallocate labor to insure against the income shock.

We start by documenting the main finding. Table 2 reports results from the traditional single
RDD specification that conditions on own or spousal pension eligibility.

The results are clear and reveal an explicit gender asymmetry. As shown in Panel A, when a hus-
band reaches pension eligibility, his wife’s labor force participation increases by 5.3 p.p. (p<0.05).
In contrast, wife’s own pension eligibility has small and statistically insignificant effect on her labor
supply. This near-zero response is consistent with the pure transfer prediction of Proposition 2,
as her access to formal labor markets is already constrained. This asymmetry overall points to a
spousal insurance mechanism as predicted in Proposition 1.

For men in Panel B, the effects of either their own or their wife’s eligibility are small and not sta-
tistically significant in our specifications. These findings are robust to various model specifications,
as confirmed by the Double RDD estimates in Table 11 and Table 12. 16

15In this double-RDD setting, bandwidth choice is non-standard because imposing a bandwidth for one spouse
simultaneously selects the partner. For comparability across specifications, we adopt a fixed bandwidth around each
cutoff and apply a triangular kernel.

16We exclude same-age couples in Table 12 to provide a robustness check because own and spousal eligibility coincide
most frequently when the age gap is zero, which can possibly induce mutual contamination and bias estimates.
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Table 2: Single regression discontinuity design on couples’ labor force participation
(1) (2) (3) (4) (5) (6)

Panel A: Women’s Labor Force Participation
Spouse’s pension eligibility 0.054∗∗ 0.053∗∗ 0.053∗∗

(0.02) (0.02) (0.02)
Own pension eligibility 0.027 0.025 0.018

(0.02) (0.02) (0.02)
Controls No Yes Yes No Yes Yes
Year × Province No No Yes No No Yes
Observations 11,049 10,958 10,956 11,004 10,921 10,919
Ineligible Group Mean 0.787 0.787 0.787 0.781 0.781 0.781
Adj R-squared 0.015 0.014 0.045 0.016 0.016 0.049
Panel B: Men’s Labor Force Participation
Spouse’s pension eligibility -0.019 -0.020 -0.021

(0.02) (0.02) (0.02)
Own pension eligibility -0.014 -0.012 -0.011

(0.02) (0.02) (0.02)
Controls No Yes Yes No Yes Yes
Year × Province No No Yes No No Yes
Observations 10,951 10,872 10,872 10,993 10,905 10,905
Ineligible Group Mean 0.888 0.888 0.888 0.899 0.899 0.899
Adj R-squared 0.029 0.028 0.053 0.030 0.030 0.050

The dependent variable is the individual labor force participation. Variables of interest is the spouse’s or own pension
eligibility. Specifications (2)(3)(5)(6) include own and spouse’s years of education. Standard errors in parentheses, clustered
at the individual level. ∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01.

We also conduct a placebo RDD at women’s mandatory retirement age (50) in Table 13. We
estimate a small decline in wives’ participation and a small increase in husbands participation,
neither statistically significant. The suggests an added-worker response on both sides, yet concen-
trated at husbands’ eligibility, aligning with husbands’ primary-earner role. It is also plausible that
most rural women work in agriculture, less constrained by age-based rules (Giles et al., 2023), so
mandatory retirement from formal jobs at 50 has limited bite for them.

Because the effects above arise primarily at the husbands’ pension cutoff, we center the analysis
on this treatment rather than on wives’ eligibility. Accordingly, the subsequent results use a single-
cutoff RDD at the husband’s age-60 threshold. In Table 3, sectoral patterns are consistent with
this focus: wives’ participation rises by 5.1 p.p. (p<0.05) in agriculture at husbands’ eligibility,
with no significant changes in other sectors, while husbands’ non-agricultural employment falls by
5.2 p.p. This identifies non-agricultural jobs as the margin of loss at retirement and agriculture as
the primary margin of adjustment for wives.
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Table 3: Single regression discontinuity design on couples’ labor force participation by sector
Outcome by Sector Non Agriculture Employed Home Business/Self Employed Agriculture
Panel A: Women’s Labor Force Participation
Spouse’s pension eligibility -0.022 0.015 0.051∗∗

(0.03) (0.02) (0.02)
Controls Yes Yes Yes
Year × Province Yes Yes Yes
Observations 6,318 6,177 10,954
Ineligible Group Mean 0.253 0.170 0.674
Adj R-squared 0.034 0.025 0.043
Panel B: Men’s Labor Force Participation
Own pension eligibility -0.052 -0.030 0.009

(0.03) (0.03) (0.02)
Controls Yes Yes Yes
Year × Province Yes Yes Yes
Observations 6,760 6,055 10,903
Ineligible Group Mean 0.561 0.265 0.696
Adj R-squared 0.072 0.028 0.040

The dependent variable is the individual labor force participation by sector. Variable of interest is the husband’s pension eligibility. Standard errors are
reported in parentheses and clustered at the individual level. ∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01.

6.2 The Mechanism in Action: Sectoral Reallocation

Having identified the sectoral margin, we now ask how couples reallocate labor across subsample.
If households insure against the income shock from formal job loss, we should see shifts out of
formal work and into home production (agriculture and family business). Accordingly, we focus on
the group where adjustments are most likely, defined by husbands who ever held a non-agricultural
employed job before age 60, 17 consistent with Propositions 1 and Corollary 1.

Table 4 supports this prediction, showing sectoral participation at the husbands age-60 cutoff.
Non-agricultural participation falls by 7.1 p.p. (p<0.10) while agricultural participation rises by
8.0 p.p. (p<0.05), consistent with Corollary 1 and a shift from formal employment toward own
production. At the same threshold, wives agricultural participation increases by 7.6 p.p. (p<0.10),
with no significant change in their non-agricultural or home-business participation. This coordi-
nated reallocation within the household aligns with Proposition 1, with agriculture serving as the
primary margin of adjustment.

17Our ”ever non-agr job” split yields a much smaller sample because respondents reported non-agr employment far
less often than agricultural work in the 2011, 2013, and 2015 surveys as you can see from the number of observations
across sectors in Table 3.
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Table 4: Single regression discontinuity design on couples’ labor force participation: husbands ever
non-agricultural pre-60
Outcome by Sector Non Agriculture Employed Home Business/Self Employed Agriculture
Panel A: Women’s Labor Force Participation
Spouse’s pension eligibility -0.011 0.016 0.076∗

(0.04) (0.02) (0.04)
Controls Yes Yes Yes
Year × Province Yes Yes Yes
Observations 2,253 2,109 3,645
Ineligible Group Mean 0.316 0.107 0.671
Adj R-squared 0.126 0.106 0.048
Panel B: Men’s Labor Force Participation
Own pension eligibility -0.071∗ 0.021 0.080∗∗

(0.04) (0.03) (0.04)
Controls Yes Yes Yes
Year × Province Yes Yes Yes
Observations 2,962 2,170 3,727
Ineligible Group Mean 0.812 0.134 0.665
Adj R-squared 0.124 0.066 0.053

The dependent variable is the individual labor force participation. Variable of interest is husband’s pension eligibility. Standard errors are reported
in parentheses and clustered at the individual level. Our ”ever non-agr job” split yields a much smaller sample because respondents reported non-agr
employment far less often than agricultural work in the 2011, 2013, and 2015 surveys. ∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01.

By contrast, in the “never non-ag pre-60” subsample (Table 5, Panel A) we find no significant
spousal response. The apparent 19.1 p.p. rise in husbands’ non-agricultural participation at their
own eligibility is purely descriptive: the outcome is identically zero to the left of the age-60 cutoff,
violating RDD design and mechanically producing a jump once a few men take non-agricultural
jobs after 60. We therefore do not interpret this as a causal RDD effect, and it does not contradict
the insurance mechanism. The same caveat applies to the change in non-agricultural employment
income in Table 8, Panel B.

6.3 Time allocation and home production

Given the larger impacts among couples with husbands likely in formal employment before retire-
ment, we focus next on this subgroup’s response to husbands’ pension eligibility. Table 6 reports
sectoral time adjustments that mirror the participation results. At eligibility, husbands weekly
non-agricultural hours decline by about 26.5 percent, while time on their own farm rises by roughly
33.8 percent (p<0.05). Wives increase time on their own farm by about 27.4 percent (p<0.10) with
no detectable change in non-agricultural hours.18 This pattern where husbands exiting formal work
and shifting into own production as wives expand farm time corroborates the sectoral reallocation
in Table 4.

18The wife’s weekly hours spent on own farm before cutoff is 6.8 hrs/week, husband’s weekly hours before cutoff is
7 hrs/week.

21



Table 5: Single regression discontinuity design on couples’ labor force participation: husbands never
non-agricultural pre-60
Outcome by Sector Non Agriculture Employed Home Business/Self Employed Agriculture
Panel A: Women’s Labor Force Participation
Spouse’s pension eligibility 0.054 0.069 0.065

(0.05) (0.05) (0.06)
Controls Yes Yes Yes
Year × Province Yes Yes Yes
Observations 1,283 1,312 2,058
Ineligible Group Mean 0.150 0.258 0.657
Adj R-squared 0.100 0.149 0.067
Panel B: Men’s Labor Force Participation
Own pension eligibility 0.191∗∗∗ 0.058 0.021

(0.04) (0.05) (0.06)
Controls Yes Yes Yes
Year × Province Yes Yes Yes
Observations 1,354 1,477 2,092
Ineligible Group Mean 0.000 0.408 0.658
Adj R-squared 0.162 0.176 0.118

The dependent variable is the individual labor force participation. Variable of interest is husband’s pension eligibility. Standard errors are reported
in parentheses and clustered at the individual level. Our “ever non-agr job” split yields a much smaller sample because respondents reported non-agr
employment far less often than agricultural work in the 2011, 2013, and 2015 surveys. ∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01.

Table 7 documents shifts in family care at the intensive margin. Husbands substantially increase
time caring for grandchildren (38.4 percent, p<0.05) and for elderly parents (138.2 percent, p<0.01).
Wives reduce time caring for parents by 40.2 percent and increase time caring for grandchildren
by 6.9 percent. Both are not statistically significant. This asymmetry runs counter to leisure-
complementarity predictions that joint retirement equalizes household duties (Stancanelli and Soest,
2012). Instead, husbands added care reflects a reallocation toward home production following exit
from formal employment, while wives maintain existing care responsibilities alongside increased
agricultural work.

These time allocation patterns have two key implications. First, they rule out joint leisure
as the main mechanism in this context. No effect on leisure activities is found for this group in
Table 14 in appendix. 19 Second, they reveal that retirement does not reduce wives’ total work
burden; rather, wives are deployed again to support home production, confirming the added-worker
interpretation of our main results.

19Because the survey does not record exact leisure hours, we proxy leisure using items from the CHARLS Lifestyle
and Health Behaviors module (noting that in 2011 this module lacks questions on the purpose of physical activity).
We found significant increase in leisure activities for the couple whose husbands never work in non-agricultural sector
from Table 15.
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Table 6: Single regression discontinuity design on weekly work time for couples with husbands ever
non-agricultural pre-60

Outcome by Sector Non Agriculture Agriculture
Panel A: Women’s Time Spent on Work
Spouse’s pension eligibility -0.003 0.274∗

(0.20) (0.16)
Controls Yes Yes
Year × Province Yes Yes
Observations 2,114 3,597
Ineligible Group Mean 1.478 2.616
Adj R-squared 0.131 0.080
Panel B: Men’s Time Spent on Work
Own pension eligibility -0.265 0.338∗∗

(0.19) (0.16)
Controls Yes Yes
Year × Province Yes Yes
Observations 2,729 3,687
Ineligible Group Mean 3.881 2.644
Adj R-squared 0.131 0.075

The dependent variable is the inverse hyperbolic sine of individual time spent per week on
work by sector (non agricultural employed work and own farm agricultural work). Variable
of interest is husband’s pension eligibility. Standard errors are reported in parentheses and
clustered at the individual level. ∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01.

6.4 Income effects and consumption responses

The labor reallocation documented above should translate into observable changes in household
income. Table 8 directly test whether the within-household reallocation offsets the income shock
from husbands’ job loss. The top panel restricted to husbands more likely to retire from formal
employment, confirms the mechanism: monthly non-agricultural employment earnings fall sharply
at own eligibility by 80.6 percent (p<0.05). Because coefficients under the inverse hyperbolic sine
transformation can possibly exceed one, we also report an interpretable average treatment effect for
non-agricultural employment income and home business income following previous literature (Chen
and Roth, 2023): θATE% = E[Y post−Y pre]

E[Y pre] . By this measure, reaching eligibility reduces husbands’
non-agricultural employment earnings by about 29.5 percent relative to the control mean.
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Table 7: Single regression discontinuity design on home care for couples with husbands ever non-
agricultural pre-60

Outcome by Care Recipient Grandchildren Parents
Panel A: Women’s Time Spent on Home Care
Spouse’s pension eligibility 0.069 -0.402

(0.23) (0.29)
Controls Yes Yes
Year × Province Yes Yes
Observations 2,248 383
Ineligible Group Mean 1.664 0.992
Adj R-squared 0.079 0.551
Panel B: Men’s Time Spent on Home Care
Own pension eligibility 0.384∗∗ 1.382∗∗∗

(0.19) (0.42)
Controls Yes Yes
Year × Province Yes Yes
Observations 2,187 239
Ineligible Group Mean 0.971 0.963
Adj R-squared 0.096 0.454

The dependent variable is the inverse hyperbolic sine of individual time spent on
home care. Variable of interest is husband’s pension eligibility. Standard errors are
reported in parentheses and clustered at the individual level. ∗ p < .1, ∗∗ p < .05,
∗∗∗ p < .01.

On the offsetting side, household agricultural income and home business income both rise at
husbands’ eligibility by roughly 12.3 percent and 24.1 percent, consistent with couples reallocating
toward home production documented in Tables 4-7,20 though both of them are not statistically
significant.

By contrast, the bottom panel shows that, among husbands less likely to retire from formal
jobs, eligibility significantly reduces household agricultural income by 58.7 percent (p<0.05). This
pattern suggests Type L households rely more heavily on own-farm production at baseline, and
pension eligibility allows them to reduce this labor-intensive activity, consistent with a pure positive
income effect from the transfer. Although their main job income appears to rise at eligibility, this
is driven by a near-zero baseline and is not at odds with our model’s predictions. Taken together
with the sectoral and time use results, the evidence points to a classic added-worker response on
the wife’s side and a formal to informal shift on the husband’s side.

20Because the questionnaire revised the questions on agricultural participation in the agricultural income section
in 2013 and 2015, we focus on the intensive margin for agricultural production revenue. Therefore we directly report
the coefficients for this outcome in Table 3.
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Table 8: Single regression discontinuity design on husbands’ monthly income
Monthly Income Non-Agr Employment Agr Production Home Business
Panel A: Ever Non-agr
Spouse’s pension eligibility -0.806∗∗ 0.123 0.241

(0.35) (0.20) (0.16)
Controls Yes Yes Yes
Year × Province Yes Yes Yes
Observations 3,410 1,495 3,682
Ineligible Group Mean 5.409 6.629 0.407
Adj R-squared 0.051 0.076 0.010
Panel B: Never Non-agr
Own pension eligibility 1.134∗∗∗ -0.587∗∗ 0.224

(0.31) (0.30) (0.30)
Controls Yes Yes Yes
Year × Province Yes Yes Yes
Observations 1,592 915 2,047
Ineligible Group Mean 0.311 7.173 1.381
Adj R-squared 0.075 0.058 0.037

The dependent variable is the inverse hyperbolic sine of monthly income from employment, household agricultural production, and
home business. Variable of interest is husband’s pension eligibility. Standard errors are reported in parentheses and clustered at
the individual level. ∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01.

From what we have done above, we uncover a clear spousal-spillover mechanism. At the hus-
bands’ cutoff, wives’ labor force participation rises by 4 to 5 p.p. on average and the increase is
concentrated in agriculture. Husbands exit non-agricultural work and reallocate toward agricul-
ture, home business/self-employment, and caregiving, with own-production revenues rising precisely
where the income loss from formal-job retirement is larger. In households whose husbands ever work
in non-agricultural sector, the 7.6 p.p. increase in wives’ agricultural participation offsets husbands’
decline in non-agricultural participation at the extensive margin, with hours moving in the same
direction. These magnitudes align with the model under substitutable non-market time: retirement
creates an insurance problem that households address through intra-household reallocation.
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Table 9: Double regression discontinuity design on women’s household weekly consumption
Outcome by Consumption Type Food consumption Per Capita Alcohol/Cigarette consumption
Spouse’s pension eligibility -0.035 -0.101

(0.05) (0.13)
Own pension eligibility 0.085∗ 0.274∗∗

(0.05) (0.13)
Controls Yes Yes
Year × Province Yes Yes
Observations 10,162 10,452
Ineligible Group Mean 4.972 2.701
Adj R-squared 0.096 0.034

The dependent variables are the inverse hyperbolic sine of household food consumption per capita and household alcohol/cigarette consumption.
Variables of interest are the spouse’s and own pension eligibility. Standard errors are reported in parentheses and clustered at the individual level. ∗

p < .1, ∗∗ p < .05, ∗∗∗ p < .01.

Consistent with Proposition 2 serving as a test of the pure transfer effect, wives’ own eligibility
operates mainly as a transfer rather than a change in labor market access. Most rural women have
already exited formal employment even earlier than age 50, so reaching age 60 leaves their labor
supply essentially unchanged (Tables 2, 11) but raises household consumption: food spending per
capita increases by 8.5 percent (p<0.10) and alcohol/cigarette spending by 27.4 percent (p<0.05)
in Table 9. In comparison, the husband’s eligibility produces large labor responses-combining a
negative wage shock from formal-job loss with a modest transfer while generating no comparable
consumption bump for the couple. The asymmetry strengthens our interpretation that the driving
mechanism is income loss at the husband’s cutoff, met by added work from the wife, whereas the
wife’s cutoff delivers a pure transfer that increases consumption without shifting labor.

7 Further Discussions

This section delivers two indicators and interpret them connecting to the results reported in the
previous sections:

(a) a household level welfare-change lower bound based on the income change ∆Y ;

(b) a income shock offsetting decomposition that quantifies how the husbands earnings loss is cov-
ered by the pension and by each spouses reallocation into household production.

7.1 Welfare Implications of Access Loss

Let Y (s) = w(s)+r+B(s) be full income and let Π(w(s), r) be the CES dual. With indirect utility
in (3), the compensating variation (CV) that keeps pre-state utility at post-state prices/income
solves

(α+ ϕ) log
(
Ypost +CV

)
− ϕ log Πpost = (α+ ϕ) log Ypre − ϕ log Πpre,
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hence

CV = Ypre

(
Πpost
Πpre

) ϕ
α+ϕ

− Ypost, Πpre = Π(w̄, r), Πpost = Π(r, r). (15)

The equivalent variation (EV) is

EV = Ypre − Ypost

(
Πpre
Πpost

) ϕ
α+ϕ

. (16)

When the husband loses access to formal jobs, non-market time becomes relatively cheaper
(lower shadow price), so the household substitutes toward G, partially offsetting the utility impact
of lower full income.

Under access loss, Πpost ≤ Πpre so (15) implies

CV ≤ Ypre − Ypost. (17)

An identical bound holds for EV. Thus the income loss is an upper bound on the money-metric
welfare loss. Using the RD estimates, define the reduced-form jump in full income at the cutoff

∆̂Y ≡ ∆̂ynonag wage + ∆̂yag prod + ∆̂yhome biz + ∆̂B.

With ∆Y = Ypost − Ypre, the bound becomes

ĈV ≤
(
− ∆̂Y

)+
, (x)+ ≡ max{x, 0}. (18)

Calibrated CV interval. If (σ, γ) (or their bounds) are known, let t(σ, γ) ≡ (Πpost/Πpre)
ϕ/(α+ϕ) ∈

(0, 1]. Then CV = (Ypre − Ypost) + Ypre(t− 1) and for t ∈ [tL, tU ]:

CV ∈
[
(Ypre − Ypost) + Ypre(tU − 1) , (Ypre − Ypost) + Ypre(tL − 1)

]
.

These income changes provide conservative (worst-case) bounds on welfare effects. The actual
welfare losses are smaller because households successfully reallocate labor, as documented in Tables
4-7.

7.2 Shock-response Decompositions

The husband’s loss of formal employment at age 60 creates a substantial income shock. How do
households insure against this loss? While our unitary model cannot decompose welfare effects
across spouses, we can analyze how the earnings shortfall is offset through observable income
channels. This decomposition reveals the quantitative importance of wives’ labor supply response
documented in our main results.
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Framework. At the husband’s eligibility threshold, his formal (main-job) income falls by |∆yFh | >
0, where ∆ denotes the RD jump at age 60. This loss can be offset through three potential channels:
(i) the pension benefit B, (ii) increased household agricultural income ∆yA, and (iii) increased home
business income ∆yHB. We define the coverage ratio as:

κ =
B +∆yA +∆yHB

S

representing the fraction of formal income loss offset through these channels, with residual shortfall
1− κ.

Allocating agricultural income across spouses. The household agricultural income increase
reflects both spouses’ added hours. To attribute this income across spouses, we assume that within
the household farm, spouses face a common marginal return to labor (efficient allocation under
pooled resources). Under this assumption, each spouse’s contribution to agricultural income is
proportional to their added hours. Using estimates from Table 6, wives contribute 44.1% of added
agricultural hours (1.8632 vs 2.366 hours/week), implying they generate the same fraction of added
agricultural income.21

Welfare Bound, Decomposition and Interpretation. Using RD estimates for households
where the husband ever worked in non-agriculture, we decompose how they absorb the income
shock at the age-60 cutoff. Applying the inverse-asinh transformation as in Chen and Roth (2023)
to the pre-cutoff monthly baselines (1,912.29 yuan for non-agricultural employment, 378.50 yuan for
agriculture income, and 122.11 yuan for home business earnings), we obtain the following changes:
non-agricultural income falls by 29.48% (-563.74 yuan/month) compared to pre-60 employed in-
come, while agricultural income rises by 12.30% (+46.56 yuan) and home business income rises by
50.64% (+61.84 yuan). Including the pension transfer (+120.60 yuan), the total offset is +229.00
yuan/month. The residual income gap of 334.75 yuan/month provides a credible upper bound on
the household’s money-metric welfare loss by equation (17).

These income changes provide conservative (worst-case) bounds on welfare effects. The money-
metric welfare loss is bounded above by the net fall in full income (equation (18)); the actual welfare
loss is smaller because households substitute toward home production when formal access is lost
(Tables 4-7).

Table 10 shows that the offset coming from reallocated labor is almost the same amount as
pension benefit. For agricultural income, we allocate shares across spouses based on their time
contributions; for home business, while we lack gender-specific time data, the income increase
reflects joint household reallocation by both spouses into this sector. The pension provides 21.4%
of the offset. Overall, household labor reallocation (agriculture and home business combined) covers

21This follows directly from linear technology: with common marginal return rA, we have ∆yA = rA(∆Iw +∆Ih),
so the wife’s contribution is rA∆Iw = λw ·∆yA where λw = ∆Iw

∆Iw+∆Ih
.
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19.2% of the loss, rising to 40.6% with the pension. 22

Table 10: Decomposition of the Income Shock Offset (Ever non-agr Group)

Channel Yuan/month % of non-agr loss

Agricultural income (total) +46.56 8.3%
Wife’s share (λw ≈ 44.1%) +20.53 3.64%
Husband’s share (1− λw ≈ 55.9%) +26.03 4.66%

Home business income (household) +61.84 11.0%
Pension benefit +120.60 21.4%

Total offset +229.00 40.6%
Residual income gap 334.75 59.4%

Notes: Percentages in the third column are relative to the nonagricultural income loss.

While households mitigate the shock through substitution into home production, this real-
location itself carries hidden costs. The wife’s increased labor contribution preserves household
consumption by converting non-market time into productive work, a welfare tradeoff cannot be
revealed on a aggregate level.

8 Conclusion

This paper documents a reversal of the joint-retirement pattern commonly observed in richer
economies. In a setting with low replacement rates of pension on pre-retirement income and
rigid age-based hiring rules, a husbands pension eligibility increases his wife’s labor supply. A
distinctive feature of our setting is the staggered exit-and-eligibility ages (male 60; female 50/60).
This institutional timing furnishes a rare design leverage to separate channels: at the husbands
cutoff, we observe an access-loss plus small-transfer shock, whereas at the wifes cutoff we observe a
transfer-only shock. This separation allows us to meaningfully discuss spousal reallocation to the
price component of retirement.

Using a regression discontinuity design on rural pension enrollees in China, we find that when a
husband reaches the age-60 threshold, his wife’s labor force participation rises by 5.3-5.4 percentage
points. Inversely, husbands participation does not respond at wives eligibility. This asymmetry
underscores the role of institutions in shaping couples’ behavior and aligns with evidence of stronger
husband-to-wife spillovers at pension eligibility.

Our analysis indicates that the result is driven by an income-insurance mechanism within cou-
ples. At the husband’s eligibility age, access to formal non-agricultural work effectively ends,
creating a negative earnings shock that the pension does not fully replace. In a low-income, low-
benefit setting, couples respond by raising labor supply to smooth consumption rather than relying

22This decomposition analyzes income flows, not welfare distribution. In our unitary model; The income shares
presented focus on the monetary scope for offsetting income loss.
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solely on pension income. We document three facts that support this mechanism. First, the spousal
response is concentrated among households whose husbands ever work in non-agricultural sector,
where income loss is larger; in this group, wives’ participation rises by 7.6 percentage points. Sec-
ond, the adjustment operates through sectoral reallocation: husbands move out of formal work and
into agriculture and home production, while wives increase agricultural labor. Third, the effect is
asymmetric: a wife’s own eligibility does not elicit a comparable labor response from her husband
and instead functions as a small transfer that modestly raises household consumption. Together,
these patterns point to the loss of the husband’s formal job opportunities as the primary driver of
couples’ labor reallocation, not age or leisure complementarities.

These findings have important implications for pension reform in China and other low and
middle-income countries. Behavioral responses to retirement income incentives often occur at
the household level. Ignoring this interdependence, i.e., treating individuals as isolated decision-
makers, can lead to misguided predictions and suboptimal policy. There are discussions in recent
years in China about raising statutory retirement ages to 63 for men and 55/58 for women (Fang
and Feng, 2018; Deng et al., 2023). Our findings suggest that this could directly improve wives’
welfare by delaying the employment barrier that compels spousal labor increases. However, our
results emphasize that protecting household welfare requires more than extended working lives.
The same concerns apply more broadly across the developing world, where over two billion people
face old age with pensions below subsistence (Barrientos et al., 2003; Cai et al., 2012; Giles et al.,
2011). When pension systems fail to account for low replacement rates and rigid labor markets,
they inadvertently shift old-age support burdens onto spouses, creating gendered consequences
and turning retirement into a household financial crisis. Effective reform, therefore, requires a
comprehensive approach: higher replacement rates, flexible employment for older workers, and
coordination with social assistance to genuinely protect vulnerable families.

Our analysis points out several paths for future work. A collective household model could
unpack how retirement shocks shift bargaining power and resource allocation, enabling richer wel-
fare analysis beyond the unitary framework. More broadly, we bridge evidence from developing
and high-income settings by showing that spousal labor as insurance versus joint leisure is not a
fixed cultural trait but a rational response to incentives. This points to a tipping point in pension
generosity: below it, benefits may intensify financial stress and trigger spousal substitution; above
it, they can support coordinated, dignified retirement. A key design question follows: at what
replacement rate do benefits begin to encourage joint retirement rather than the substitution we
document? Identifying that threshold will require leveraging variation in pension generosity across
places and over time.
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A Model details and proofs

A.1 Glossary of Notations

Glossary of Notations
Symbol Meaning

i ∈ {h,w} husband / wife
s ∈ {pre, post} before vs. after eligibility
Fi, Ii, Si formal, informal/agricultural, non-market time
Li = 1− Si market time
r > 0 informal/agricultural return (both spouses)
w̄ > r husband’s formal return when accessible
w(s) ∈ {w̄, r} husband’s accessible return in state s

B(s) = B · 1{s = post} pension transfer post eligibility
U = α logC + ϕ logG(Sh, Sw) preferences
G = [γSρ

h + (1− γ)Sρ
w]

1/ρ CES non-market aggregator
σ = 1

1−ρ > 0 elasticity of substitution in G

Π(w(s), r) CES unit cost of one unit of G (derived below)
Y (s) = w(s) + r +B(s) full income

A.2 Deriving the CES unit cost and Hicksian time demands

We solve the unit-expenditure problem

min
Sh,Sw

{wSh + rSw : [γSρ
h + (1− γ)Sρ

w]
1/ρ ≥ 1 }.

Let λ be the multiplier. First-order conditions imply

w = λ γ Sρ−1
h

(
γSρ

h + (1− γ)Sρ
w

)1
ρ−1

, r = λ (1− γ)Sρ−1
w

(
γSρ

h + (1− γ)Sρ
w

)1
ρ−1

.

Taking ratios,
Sh

Sw
=

(
γ

1− γ

)σ (w
r

)−σ
.

Plugging into the aggregator at the optimum and using homogeneity yields the unit cost

Π(w(s), r) =
[
γσw 1−σ + (1− γ)σr 1−σ

] 1
1−σ

.

Hicksian time demands per unit of G are

SH
h (1) = γσ Π(w(s), r)σ w−σ, SH

w (1) = (1− γ)σ Π(w(s), r)σ r−σ.
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Combining with G∗(s) = ϕ
α+ϕ

Y (s)
Π(w(s),r) (Cobb-Douglas in the top tier) yields the Marshallian S∗

i (s)

in (2).

A.3 Closed-form allocations and indirect utility

Equation (1) and the Hicksian shares deliver

C∗(s) =
α

α+ ϕ
Y (s), S∗

h(s) =
ϕ

α+ ϕ
Y (s)

γσ

Π(w(s), r)1−σw(s)σ
, S∗

w(s) =
ϕ

α+ ϕ
Y (s)

(1− γ)σ

Π(w(s), r)1−σrσ
,

and L∗
i (s) = 1− S∗

i (s). Indirect utility is (3).

A.4 Proof of Proposition 1 (threshold form)

In Type H, w(pre) = w̄, w(post) = r. Using (2), the wifes non-market time satisfies

Spost
w

Spre
w

=
Ypost
Ypre

(
Π(w̄, r)

Π(r, r)

)1−σ

=
Ypost
Ypre

(
Π(r, r)

Π(w̄, r)

)σ−1

.

Because Lw = 1− Sw, we have ∆Lw > 0 ⇐⇒ Spost
w < Spre

w :

Ypost
Ypre

(
Π(r, r)

Π(w̄, r)

)σ−1

< 1.

Normalize by r: let g = w̄/r > 1, R = B/w̄ ∈ [0, 1]. Then Ypre/r = g + 1, Ypost/r = 2 + gR,
and

Π(r, r)1−σ = γσ + (1− γ)σ =: A, Π(w(s), r)1−σ = γσg 1−σ + (1− γ)σ =: D.

The inequality becomes

2 + gR

g + 1
<

A

D
⇐⇒ R <

g + 1

g
· A
D

− 2

g︸ ︷︷ ︸
=:R∗(σ;g,γ)

.

This yields the if-and-only-if statement with explicit threshold R∗(σ; g, γ).

A.5 Monotonicities of R∗

Increasing in g. Write R∗ = g+1
g

A
D − 2

g with A = γσ + (1 − γ)σ and D = γσg1−σ + (1 − γ)σ.
Differentiation gives

∂R∗

∂g
=

2− A
D

g2
+

(
1 +

1

g

)
Aγσ(σ − 1) g−σ

D2
.

For all g > 1, σ ≥ 1, and γ ∈ (0, 1) the right-hand side is strictly positive (details as in the working
notes), so R∗ is increasing in g.
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Increasing in σ under balanced weights. For γ = 1
2 , one obtains A

D = 2
1+g 1−σ and

R∗(σ; g, 12) =
2

g
· g − g 1−σ

1 + g 1−σ
.

Let t = g 1−σ (so dt/dσ = − ln g · t < 0). Then

∂R∗

∂σ
=

2

g
· g + 1

(1 + t)2
· (ln g) t > 0.

For generic γ ∈ (0, 1), ∂R∗/∂σ is not sign-definite globally; the balanced-weight case (and a neigh-
borhood thereof) delivers the clean monotonicity used in the text.

A.6 Proof of Corollary 1

Linear returns with access constraints imply specialization: once the higher-return formal opportu-
nity is infeasible, the husbands formal hours are zero; any market time flows to informal/agriculture.
The wifes additional market time (when it occurs) must also be in informal/agriculture where access
does not bind.

A.7 Proof of Proposition 2

If w(post) = w(pre) and the wifes accessible return is r in both states, then Πpost = Πpre. From
(1), C∗ rises by α

α+ϕB; from (2), S∗
i rises proportionally with Y , so L∗

i falls for i ∈ {h,w}. Because
the price ratio w/r is unchanged, the intra-G split is unchanged.

A.8 Comparative statics in ϕ

From (2), S∗
w(s) =

( ϕ
α+ϕ

)
· Y (s) · κ(s) with κ(s) independent of ϕ. Therefore

Spost
w

Spre
w

=
Ypost
Ypre

(
Π(r, r)

Π(w̄, r)

)1−σ

,

and the threshold condition in Proposition 1 is independent of ϕ. However, response magnitudes
scale with ϕ:

∂S∗
w(s)

∂Y
=

ϕ

α+ ϕ
· κ(s), ∂S∗

w(s)

∂ log Π
= −(1− σ)S∗

w(s).

Thus a larger ϕ makes the household more sensitive to any given change in Y or Π (amplification).
By CobbDouglas at the top tier, the marginal propensity to consume out of a transfer equals
MPCC = α

α+ϕ , which decreases in ϕ.
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A.9 Money-metric welfare: CV/EV and the upper bound

Indirect utility (3) implies the CV/EV formulas in (15). If access loss reduces the composite price
(Πpost ≤ Πpre), then

CV − (Ypre − Ypost) = Ypre

[(
Πpost
Πpre

) ϕ
α+ϕ

− 1

]
≤ 0,

hence 0 ≤ CV ≤ Ypre − Ypost.

A.10 From inverse-hyperbolic-sine coefficients to level jumps

Let y ≥ 0 be an income component and suppose the RDD is estimated in asinh(y):

asinh(y) = log
(
y +

√
y2 + 1

)
.

Let ȳ0 be the local mean just below the cutoff and β̂ the estimated jump in asinh(y). A consistent
level-scale jump is

∆̂y = sinh
(
asinh(ȳ0) + β̂

)
− ȳ0.

Aggregating across components k ∈ {non-ag wage, ag production, home business, pension} yields
∆̂Y =

∑
k ∆̂yk for use in the conservative welfare bound in Section 7.1.

B Two-Period Life-Cycle Extension

We embed the static pre/post framework in a parsimonious two-period model to clarify how in-
tertemporal smoothing and liquidity shape the spousal response at the husbands eligibility cutoff.
Periods are t ∈ {0, 1} with eligibility at t = 1.

Preferences and aggregator. Preferences retain the Cobb-Douglas in (Ct, Gt) and the intra-G
CES across spouses:

max
{Ct,Gt,Si,t,at+1}

1∑
t=0

βt
[
α logCt + ϕ logGt

]
, Gt =

[
γSρ

h,t + (1− γ)Sρ
w,t

]1/ρ
, σ = 1

1−ρ > 0.

Time: Fi,t + Ii,t + Si,t = 1 for i ∈ {h,w}.

Wages, access, and unit cost. The husband loses formal access at eligibility: wh,0 = w̄ > r,
wh,1 = r; the wifes accessible return is r in both periods. A pension B ≥ 0 arrives at t = 1. The
CES unit cost of Gt is

Πt ≡ Π(wh,t, r) =
[
γσw 1−σ

h,t + (1− γ)σr 1−σ
] 1

1−σ
, Π1 = Π(r, r) ≤ Π0 = Π(w̄, r).
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The key insight is that inter-temporal smoothing capacity shapes the spousal response: when
households can freely borrow or save, they partially absorb the husband’s income shock through the
financial system, dampening the wife’s labor adjustment. By contrast, when liquidity constraints
bind, preventing borrowing against future pension income would amplify the added-worker effect.
This framework thus delivers a condition that nests both the static threshold and predicts stronger
spousal responses precisely when credit markets fail to insure retirement shocks.

Budgets and assets. Let at be assets at the start of t and 1+ rf the gross interest factor. Using
the full-income convention of the main text, period resources are

Yt := wh,t + r +B · 1{t = 1}.

The budget with a borrowing limit at+1 ≥ −b̄ and a2 ≥ 0 is

Ct +ΠtGt + at+1 = Yt + (1 + rf )at.

Let Et := Ct +ΠtGt denote expenditure on (Ct, Gt). Cobb-Douglas implies

Ct =
α

α+ ϕ
Et, Gt =

ϕ

α+ ϕ

Et

Πt
, Et =

α+ ϕ

α
Ct.

Intertemporal margin. If the borrowing constraint is slack, the Euler condition yields

C1

C0
= β(1 + rf ) =⇒ E1

E0
= β(1 + rf ).

If the constraint binds at t = 0 (e.g., a1 = −b̄ with b̄ = 0), then E0 = Y0 and E1 = Y1, so
E1
E0

= Y1/Y0.

Proposition 3 (Dynamic added-worker condition). The wife increases market time at eligibility
(∆Lw > 0) iff

Sw,1

Sw,0
=

E1

E0︸︷︷︸
κ

(Π1

Π0

)σ−1
< 1 .

Hence κ = β(1 + rf ) when smoothing is unconstrained and κ = Y1/Y0 under a binding liquidity
constraint (with no borrowing). Larger σ (greater substitutability across spouses nonmarket time)
and larger formal premium g = w̄/r (which lowers Π1/Π0) both increase the likelihood of ∆Lw > 0.

Proof. Hicksian demands for the CES lower tier imply Sw,t =
ϕ

α+ϕ Et· (1−γ)σ

rσ Πσ−1
t , hence Sw,1/Sw,0 =

(E1/E0)(Π1/Π0)
σ−1. Since Lw,t = 1−Sw,t, ∆Lw > 0 iff Sw,1/Sw,0 < 1. The expressions for E1/E0

follow from the Euler equation and the binding-constraint case.

Static model as a special case. If assets are fixed (or smoothing is infeasible), identify Et with
the static full income Y (s) to recover the threshold as in the main text. Under zero borrowing
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capacity and no assets, Et = Y (st) and κ = Y (post)/Y (pre).
In particular, with g ≡ w̄/r and R ≡ B/w̄,

E1

E0
=

Y (post)
Y (pre)

=
2 + gR

g + 1
, Π0 = Π(w̄, r), Π1 = Π(r, r),

so the condition (Sw,1/Sw,0 < 1) collapses exactly to R < R∗(σ; g, γ) in Proposition 1.

C Additional Results & Robustness Check

Table 11: Double regression discontinuity design on couples’ labor force participation
(1) (2) (3)

Panel A: Women’s Labor Force Participation
Spouse’s pension eligibility 0.045∗ 0.046∗ 0.044∗

(0.02) (0.02) (0.02)
Own pension eligibility 0.025 0.023 0.017

(0.02) (0.02) (0.02)
Controls No Yes Yes
Year × Province No No Yes
Observations 10,820 10,741 10,739
Ineligible Group Mean 0.791 0.791 0.791
Adj R-squared 0.010 0.010 0.044
Panel B: Men’s Labor Force Participation
Spouse’s pension eligibility -0.021 -0.021 -0.021

(0.02) (0.02) (0.02)
Own pension eligibility -0.011 -0.009 -0.008

(0.02) (0.02) (0.02)
Controls No Yes Yes
Year × Province No No Yes
Observations 10,765 10,692 10,692
Ineligible Group Mean 0.902 0.902 0.902
Adj R-squared 0.021 0.022 0.050

The dependent variable is the individual labor force participation. Variables of
interest are the spouse’s and own pension eligibility. Specifications (2) and (3)
include own and spouse’s years of education. Standard errors are reported in
parentheses and clustered at the individual level. ∗ p < .1, ∗∗ p < .05, ∗∗∗

p < .01.
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Table 12: Double regression discontinuity design on couples’ labor force participation
(1) (2) (3)

Panel A: Women’s Labor Force Participation
Spouse’s pension eligibility 0.041 0.042∗ 0.044∗

(0.03) (0.03) (0.03)
Own pension eligibility 0.022 0.020 0.016

(0.02) (0.02) (0.02)
Controls No Yes Yes
Year × Province No No Yes
Observations 9,191 9,125 9,123
Ineligible Group Mean 0.788 0.788 0.788
Adj R-squared 0.010 0.010 0.042
Panel B: Men’s Labor Force Participation
Spouse’s pension eligibility -0.026 -0.026 -0.030

(0.02) (0.02) (0.02)
Own pension eligibility -0.019 -0.017 -0.018

(0.02) (0.02) (0.02)
Controls No Yes Yes
Year × Province No No Yes
Observations 9,158 9,093 9,093
Ineligible Group Mean 0.901 0.901 0.901
Adj R-squared 0.023 0.023 0.050

The dependent variable is the individual labor force participation. Variables of
interest are the spouse’s and own pension eligibility. Specifications (2) and (3)
include own and spouse’s years of education. Same age couples are dropped in
the regression for robustness check. Standard errors are reported in parentheses
and clustered at the individual level. ∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01.
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Table 13: Single regression discontinuity design on couples’ labor force participation at 50
(1) (2) (3)

Panel A: Women’s Labor Force Participation
Own age 50 -0.039 -0.029 -0.036

(0.05) (0.05) (0.05)
Controls No Yes Yes
Year × Province No No Yes
Observations 3,454 3,398 3,392
Ineligible Group Mean 0.839 0.839 0.839
Adj R-squared 0.003 0.002 0.029
Panel B: Men’s Labor Force Participation
Spouse’s age 50 0.030 0.028 0.016

(0.04) (0.04) (0.04)
Controls No Yes Yes
Year × Province No No Yes
Observations 3,416 3,373 3,368
Ineligible Group Mean 0.926 0.926 0.926
Adj R-squared 0.002 0.002 0.014

The dependent variable is the individual labor force participation. Variables of
interest are the spouse’s or own pension eligibility. Own age bracket and spouse’s
age bracket in this table are from 45 to 55. Specifications (2) and (3) include own
and spouse’s years of education. Standard errors are reported in parentheses and
clustered at the individual level. ∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01.
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Table 14: Single regression discontinuity design on couples’ leisure activities: husbands ever non-
agricultural pre-60

Have Leisure Activities Day Spent on Leisure
Panel A: Women’s Time Spent on Leisure
Spouse’s pension eligibility 0.038 0.085

(0.05) (0.32)
Controls Yes Yes
Year × Province Yes Yes
Observations 2,173 2,172
Ineligible Group Mean 0.274 1.518
Adj R-squared 0.046 0.044
Panel B: Men’s Time Spent on Leisure
Own pension eligibility -0.013 -0.015

(0.05) (0.30)
Controls Yes Yes
Year × Province Yes Yes
Observations 2,111 2,111
Ineligible Group Mean 0.217 1.134
Adj R-squared 0.016 0.016

The dependent variable is whether the individual has leisure activities and how many days per week spent on leisure
activities. Variable of interest is husband’s pension eligibility. Standard errors are reported in parentheses and
clustered at the individual level. ∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01.
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Table 15: Single regression discontinuity design on couples’ leisure activities: husbands never non-
agricultural pre-60

Have Leisure Activities Day Spent on Leisure
Panel A: Women’s Time Spent on Leisure
Spouse’s pension eligibility 0.158** 1.147**

(0.07) (0.45)
Controls Yes Yes
Year × Province Yes Yes
Observations 1,246 1,245
Ineligible Group Mean 0.254 1.342
Adj R-squared 0.046 0.062
Panel B: Men’s Time Spent on Leisure
Own pension eligibility 0.127* 0.536

(0.08) (0.48)
Controls Yes Yes
Year × Province Yes Yes
Observations 1,263 1,263
Ineligible Group Mean 0.258 1.440
Adj R-squared 0.020 0.022

The dependent variable is whether the individual has leisure activities and how many days per week spent on leisure
activities. Variable of interest is husband’s pension eligibility. Standard errors are reported in parentheses and
clustered at the individual level. ∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01.
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