
When Time Windows Widen:
Fertility Timing and Women’s Career Trajectories in

Academic Science

Lanfang Deng* Feng Hu† Xuan Jiang‡ Haoqian Zou§

December 9, 2025

Abstract

Female scientists continue to face structural barriers in academia, where tra-
ditional family-support policies often fail to alleviate the time conflicts between
fertility and early-career development. We study a rare preemptive policy inter-
vention in China that extended the eligibility age for a prestigious early-career
research grant from 35 to 40 for women—a stage when biological and profes-
sional timelines frequently collide. Leveraging a uniquely constructed dataset,
we show that the reform shifted behavior among younger women: they de-
layed grant applications and were more likely to prioritize family formation,
leading to slower trajectories in later-stage grant success and research output.
We interpret these patterns as intertemporal trade-offs made more visible by
relaxed institutional constraints. Our findings highlight the importance of de-
signing complementary support mechanisms that recognize scholars’ broader
life-course optimization, especially when flexibility is introduced during high-
stakes career stages.

Keywords: Gender disparities in academia, motherhood penalty, research
grant competition, young scientist grant, age discrimination, NSF China

JEL Codes: J16, I23, J13

*Associate Professor of Economics, South China Normal University, lanfang.d@m.scnu.edu.cn
†Professor of Economics, University of Science and Technology Beijing, feng3hu@gmail.com
‡Assistant Professor of Economics, Jinan University and IZA, jiangxuan@jnu.edu.cn
§Assistant Professor of Finance, Keuka College, hzou1@keuka.edu

1



1 Introduction

Gender disparities in academia remain persistent across countries and disciplines,

particularly during the early-career years when research productivity and family

formation coincide most tightly (Ley and Hamilton, 2008; Pohlhaus et al., 2011;

Ginther et al., 2016; Lerchenmueller and Sorenson, 2018). Traditional family-supporting

policies—such as parental leave or tenure-clock extensions—are reactive by design:

they activate only after childbirth and therefore do not help women manage pre-

birth planning or the structural overlap between their biological clock and early-

career deadlines (Antecol et al., 2018; Malisch et al., 2020). These limitations under-

score the importance of studying preemptive, birth-agnostic, gender-specific poli-

cies that intervene earlier in the career–family timing cycle.

The 2011 reform of the National Natural Science Foundation of China (NSFC)

Young Scientist Grant (YSG) provides an unusually clean setting to study such a

policy. Before 2011, all applicants had to apply before age 35; after the reform,

women became eligible until age 40, while the age limit remained for men. In

China’s natural sciences and engineering fields, securing a YSG is not only advanta-

geous but is frequently required for promotion at research universities. YSG attain-

ment thus plays a gatekeeping role in career advancement. By extending eligibility

for women without increasing the number of available grants, the reform created

a gender-specific expansion in the time window during which women could enter

the early-career funding pipeline. This institutional shift provides a clear quasi-

experimental opportunity to examine how additional eligibility time alters early-

career decisions.

This expansion changed the timing constraints facing younger female scholars.

Before the reform, the fertility window and the YSG application window over-

lapped closely, forcing women to combine childbearing and early-career grant com-

petition within the same narrow period. The additional five years of eligibility re-

laxed this overlap and reduced the immediate cost of postponing YSG applications.
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Younger women could now delay their initial applications and reallocate time to-

ward earlier childbearing without incurring the same career penalties as before.

These adjustments in application and fertility timing had direct implications for

later outcomes: a later start in the YSG sequence reduced opportunities for repeated

attempts, slowed entry into subsequent grant streams such as general grants, and

shifted the trajectory of early-career publications and promotion milestones. Im-

portantly, this setting allows us to observe the process through which women re-

sequence fertility and early-career research effort when timing constraints are re-

laxed.

The key to identification is that the reform fundamentally altered timing con-

straints only for women in natural science and engineering fields, where YSG at-

tainment is evaluated as part of promotion and tenure and where NSFC fund-

ing is essential for sustaining research agendas. Non-STEM fields—such as man-

agement, psychology, and related social sciences—serve as a natural comparison

group. Scholars in these fields may apply for NSFC grants, but NSFC performance

is not central to their evaluation, and alternative funding channels are widely avail-

able. This institutional distinction implies that only women in STEM experienced a

meaningful shift in the overlap between fertility timing and career evaluation. To

estimate the policy’s indirect effects on application behavior, fertility timing, and

the resulting grant and career outcomes, we exploit variation across gender, STEM

versus non-STEM fields, and time. This structure motivates our triple-differences

event-study design, which allows us to trace the full sequence of behavioral re-

sponses to the expanded eligibility window.

Our empirical analysis draws on several novel administrative datasets that al-

low us to jointly observe application behavior, fertility decisions, and downstream

academic outcomes. We use administrative application records from two major

research universities, containing detailed CV information, proposal titles and ab-

stracts, research field classifications, and annual YSG application decisions. We link

these records to administrative fertility data from one of these universities, enabling
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us to directly connect changes in application behavior to changes in fertility timing

for the same individuals. To evaluate downstream consequences, we combine these

data with the universe of NSFC grant records from 1987 to 2021 and publication his-

tories from the OpenAlex database. This linked structure allows us to study the full

decision sequence—from effort allocation and family planning to grant attainment

and early-career research productivity.

We find that, following the age-eligibility expansion of the YSG, early-career

stage female scholars delayed their YSG applications and shifted childbearing ear-

lier relative to their pre-reform trend, whereas men exhibited no comparable fertil-

ity change and did not delay their applications. Specifically, the policy reduced the

likelihood of applying for the YSG for female scholars below 35 by 0.15–0.2, trans-

lating to a 70%–95% reduction compared to the overall mean. Moreover, among the

early-career applicants, female’s proposal similarities (measured by proposal’s ti-

tles and abstracts) increased by 1.0 (1.2%) in terms of word similarity and 1.2 (1.4%)

in terms of content similarity, suggesting that, even among applicants, female’s ef-

fort of application reduced after the reform. The application behavior corresponds

to their fertility patterns: we observed that the first birth planning for female fac-

ulty in natural sciences and engineering fields increased by 25 percentage points

right after the reform in 2011. These shifts reduced younger women’s YSG suc-

cess rates, lowered their access to the upper-level research grants (i.e., the general

grants from NSFC), and delayed the age at which they secured their first major

research award. Over time, these delays corresponded to weaker early-career pub-

lication records—particularly in top-journal work—and slower progression toward

promotion milestones. Taken together, the results suggest that the reform’s effects

on early-career women stem not from intensified competition or changes in fund-

ing availability, but from a reorganization of the timing decisions that structure the

early stages of a scientific career.

Our paper contributes to three strands of existing literature. First, we contribute

to the literature on motherhood penalties and career-family tradeoffs in high-skill
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labor markets, particularly in academia (Mason and Goulden, 2004; Cech and Blair-

Loy, 2019). Kim and Moser (2025) show that women scientists during the U.S. baby

boom era who became mothers reached their peak productivity significantly later

than peers and were far less likely to obtain tenure. Their findings suggest that the

rigid timeline of scientific evaluation, especially in the early career stage, dispropor-

tionately disadvantages mothers. Our study builds on this literature by examining

a policy reform that relaxed an early-career timing constraint, allowing us to ob-

serve how women in science re-optimized the sequencing of fertility and research

activity in response to institutional change. While Kim and Moser (2025) diagnose

the consequences of inflexible timelines, our setting enables a rare causal test of

how adjusting such constraints affects both family formation and research careers.

Beyond academia, our study also contributes to the broader motherhood-penalty

literature that examines how childbirth affects women’s labor market outcomes

across a range of occupations (Bertrand et al., 2010; Goldin, 2014; Kleven et al.,

2019). This literature highlights the large and persistent child penalties in women’s

labor market trajectories. However, in most settings, researchers can observe only

employment or wage changes after childbirth, making it difficult to capture the

full extent of productivity declines and their dynamic nature. Academia, however,

offers an unusually precise environment in which individual-level productivity is

directly observable through publications and grant activity, allowing us to measure

motherhood-related productivity adjustments with far greater accuracy. By lever-

aging this high-resolution setting, our analysis provides insights that complement

and strengthen the broader understanding of child penalties in the general labor

market.

Second, our study contributes to the economics of science by examining how

early-career funding structures shape the allocation of scientific talent and affect

gender gaps in productivity and participation. Recent work shows that gender dis-

parities in science are driven not by per-year productivity differences, but by dif-

ferential career durations and attrition rates (Holman et al., 2018; Charlesworth and
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Banaji, 2019; Huang et al., 2020). The NSFC Young Scientist Grant (YSG) is a career-

critical resource in China, with strict age-based eligibility. The 2011 policy reform

extended the eligibility age from 35 to 40 for women only. We leverage this insti-

tutional change to causally identify how expanding temporal flexibility influences

women’s application behavior, retention in science, and research output. Addition-

ally, our results speak to broader concerns about women’s underrepresentation in

STEM fields (Cheryan et al., 2017; Cimpian et al., 2020; Casad et al., 2021) and the

opportunity cost of underutilized female talent in innovation, as highlighted by

studies on gendered patterns in invention and topic selection (Koning et al., 2021).

Third, we contribute to the literature on institutional policy design under struc-

tural constraints. Policies such as gender-neutral tenure clock extensions have often

backfired, unintentionally benefiting men more than women and exacerbating gen-

der gaps (Antecol et al., 2018; Malisch et al., 2020). In contrast, the NSFC reform

represents a rare example of a gender-specific, birth-agnostic, and preemptive pol-

icy intervention designed to address career–family overlap. Because this type of

reform would be politically or legally infeasible in most Western democracies, the

Chinese setting provides a unique natural experiment to evaluate its causal effects.

Our linked administrative data—combining application records, fertility informa-

tion, grant histories, and publication outcomes—allow us to directly trace the be-

havioral and career consequences of the policy. The evidence suggests that rather

than improving equity through expanded opportunity, the reform nudged younger

women to prioritize fertility over grant competition, contributing to lower grant

success and leadership rates in the long run.

The rest of the paper proceeds as follows. Section 2 provides institutional back-

ground and describes the NSFC reform and its implications for career timing. Sec-

tion 3 introduces the data sources and construction. Section 4 outlines the empirical

strategy. Section 5 presents the main results on application timing, fertility behavior,

and grant outcomes. Section 6 discusses heterogeneity, robustness, and interpreta-

tion. Section 7 concludes by reflecting on policy design implications and directions
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for future research.

2 Background

2.1 Scientific Funding from the NSFC

Established in 1986, the National Natural Science Foundation of China (NSFC) sup-

ports basic research and fosters the development of talented scientists through a

rigorous merit-review system. It is China’s largest sponsor of basic science research

and serves a role similar to that of the U.S. National Science Foundation (NSF). In

recent years, the NSFC has become the world’s largest research funder in terms

of applications received: in 2024, the NSFC received nearly 380,000 applications,

four times the combined total of two major US funding agencies, the NSF and the

National Institutes of Health (NIH), in that year.1

The NSFC has two flagship funding mechanisms—the Young Scientist Grant

and the General Grant. These two programs account for more than 80% of the

NSFC’s total funding, but differ in several key aspects. First, the Young Scien-

tist Grant targets early-career scientists and imposes an age limit on applicants,

whereas the General Grant is open to scientists of all ages. Second, while a sci-

entist can receive only one Young Scientist Grant in their career, there is no limit

on the number of General Grants awarded to a scientist. Third, the average fund-

ing amount of a General Grant is more than twice that of a Young Scientist Grant.

Together, these distinctions highlight the differing objectives of the two programs—

the Young Scientist Grant serves as a stepping stone for young scientists, while the

General Grant provides sustained support for scientists throughout their careers.

1Sources: https://www.nsfc.gov.cn/p1/3381/2824/66854.html, https:
//report.nih.gov/nihdatabook/category/10, https://www.nsf.gov/about/
about-nsf-by-the-numbers. Accessed October 8, 2025.
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2.2 Young Scientist Grant Age-Eligibility Policy

As in many other countries (Shen, 2013; Ceci et al., 2014), Chinese women are more

likely than men to earn undergraduate degrees and comprise nearly 40 percent of

PhD students (Ma et al., 2018). However, their representation declines sharply in

academia, with women comprising only about one-third of STEM faculty. This gen-

der gap widens at higher academic ranks, with women holding a disproportion-

ately small share of more prestigious positions (Gu, 2021). For instance, in 2023, fe-

male scientists accounted for only six percent of members of the Chinese Academy

of Sciences and five percent of members of the Chinese Academy of Engineering.

In 2010, the Central Committee of the Communist Party of China and the State

Council jointly issued a directive advocating for policies to reduce gender inequal-

ity in professional workplaces (Ma et al., 2018). In response, the National Natural

Science Foundation of China (NSFC), in collaboration with the All-China Women’s

Federation, introduced a policy in 2011 aimed at alleviating constraints faced by

early-career women whose childbearing years overlap with critical periods of re-

search development. The policy extended the upper age limit for women applying

for the Young Scientist Grant from 35 to 40, while the age limit for men remained

unchanged at 35. Additionally, the policy allowed female awardees to extend the

duration of their projects during breastfeeding periods, reducing the adverse im-

pact of motherhood on their academic progression.

The policy had an immediate and substantial impact. According to NSFC statis-

tics (Yu and Gao, 2023), the number of female grant applicants surged by 94%

in 2011, the first year of implementation, rising from 13,244 in 2010 to 25,694 in

2011. By comparison, male applicants increased by only 23.2% during the same pe-

riod. The success rate for female applicants also improved significantly, with 5,676

women receiving youth grant funding in 2011—a 106.5% increase from the previ-

ous year—compared to a 33.7% increase for male recipients. Among these female

recipients, 1,829 grants were awarded to women aged 36 to 40, representing 32.2%
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of all female recipients.

These effects persisted over the next decade. From 2011 to 2021, applications

from women aged 36 to 40 more than doubled, generating over 138,000 additional

submissions and about 18,000 grants awarded, accounting for 23.2% of all female

recipients. These additional recipients received approximately 4.05 billion RMB

in funding. The policy has been widely lauded for its success in expanding re-

search opportunities for women balancing family and professional responsibilities

(Ma et al., 2018).

Yet the broader consequences are more ambiguous. Although the policy sub-

stantially benefited the newly eligible women, it is unclear how it affects the younger

female cohort in the long run. Consistent with this uncertainty, as shown in Figure

A1, the gender gap in the Young Scientist Grant success rate continued to widen

between 2009 and 2018, pointing to more complex equilibrium effects than the im-

mediate gains alone suggest.

3 Data and Summary Statistics

Our data are constructed by combining original data from four data sources: 1)

the universe of NSFC-granted projects provided by NSFC’s official website, 2) the

curriculum vitae of researchers in science and engineering disciplines from all 39

“985" project universities along with the Chinese Academy of Science and 10 ran-

domly selected “211" project universities, and 3) the universe of publication from

the OpenAlex. 4) the information on the application for the NSFC from two of these

research universities, as well as the timing of childbirth of all the employees from

one of these two universities.

3.1 NSFC Granted Projects

We first employ publicly accessible data from the official website of the National

Natural Science Foundation of China (NSFC). The dataset documents all approved
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and completed projects funded by the NSFC from 1987 to 2021. The data provides a

comprehensive view of research funding allocation, capturing detailed information

on each funded project, including project identifiers, applicant institution names,

project titles, principal investigator names, 1- to 3-digit discipline codes, project

funding, project category (Young Scientists Fund, General Fund, Key Fund, Major

Fund, etc.), and more. This rich dataset allows for both cross-sectional and longitu-

dinal analyses of funding patterns, including trends in research funding allocation

by factors such as gender, age, institution, and subject area, particularly in the con-

text of the 2011 policy change extending grant eligibility for women, and facilitates

an in-depth understanding of funding outcomes in Chinese academia.

The dataset includes several key variables that allow for a detailed examination

of funding patterns and trends over time. Each funded project is identified by a

unique project ID, and the year records the specific year of funding, enabling a tem-

poral analysis of research support. Regional aspects of funding can be explored

through the Province (province) variable, which indicates the provincial location

of the recipient institution. Information on the institution name now captures both

the applying and currently registered names of the PI’s institutions, respectively,

allowing for longitudinal tracking of institutional funding and the relocation of re-

searchers. The series of subject code variables provides a hierarchical classification

of each project into specific subject areas (level 1 to level 4), supporting subject-

specific funding analysis. The Principal Investigator’s name is recorded for each

project, together with subject code and institution names, enabling us to crosswalk

to the researchers’ CVs and publications. Additionally, each project has a Project

Title that offers insight into the scope and focus of the funded research, providing a

potential opportunity to use text analysis for research focus more detailed than the

subject. Finally, the Funding Status variable indicates whether a project success-

fully received funding, facilitating differentiation between funded and unfunded

applications where relevant.

The dataset also contains metadata on project updates and administrative de-
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tails, which provide information on when the data was last updated. This dataset

enables a detailed examination of the trends and patterns in research funding by

gender, age, institution, and subject area. Additionally, by utilizing this data in com-

bination with policy change indicators, we can assess the impact of the 2011 policy

extending youth grant eligibility for women, allowing for both cross-sectional and

longitudinal analyses of funding outcomes in Chinese academia.

3.2 Curriculum Vitae Data

We semi-automatically collected the resumes of faculty members in science and

engineering disciplines from 39 universities under the “985" Project, the Chinese

Academy of Sciences research institutions, and randomly selected 10 universities

from among the 73 “211" Project universities that are not part of the “985" Project2

These CVs are retrieved by June 2023.

Based on the departmental structure of each university, we manually identified

and screened science and engineering departments. Then, for each confirmed sci-

ence and engineering department, we developed specific web crawler codes accord-

ing to the varying webpage structures of each department’s official website, and col-

lected faculty resumes department by department, saving them by university and

college names. It finally yields over 56,000 original and non-structured resumes of

science and engineering faculty. Due to significant variations in resume formats

across different universities, departments, and even individual faculty members,

we performed data cleaning using a semi-manual approach combined with large

language models, and standardized key information such as faculty members’ age,

gender, hukou registration, work experience, educational background, and promo-

tion history.

2The “985" Project univeristies and “211" Project universites are key higher education initiatives
in China aimed at developing world-class universities and high-level institutions. They represent
the core strength and top-tier research capabilities of Chinese higher education and research, partic-
ularly of the “985" Project universities. The Chinese Academy of Sciences is the highest academic
institution and a comprehensive research and development center in natural sciences in China. And
its subordinate research institutions and universities serve as the primary force for basic research
and high-tech innovation in China, representing the national-level standard of scientific research in
the country.

11



3.3 Administrative Data on NSFC Application and Grant from Two

Schools

First, with the authorization from the science and technology departments of two

research universities, we obtained detailed information on all faculty of these two

universities regarding their applications for NSFC from 2011 to 2025. Specifically,

the application information includes the annual project application numbers, project

application names, project application summaries, the personal characteristics of

the applicants and their research teams (age, gender, title, and department), and

the approval status of the projects. Additionally, we complete the education back-

ground, work experience, and promotion information by merging their CVs. This

dataset is critical for us to examine the application behavior difference between

female and male faculty due to its policy implications. We filled in the years with-

out application records for each faculty of these two universities and defined these

years as unapplied, resulting in a balanced panel data construction for the NSFC

application. Besides the application quantity, we also construct application quality

measures based on the similarity between the words and contents of the pre- and

post-applied project titles and summaries, respectively. We will employ two estima-

tion strategies to analyze the policy impact on female applicants’ behaviors: 1) Dif-

ference in Difference between female and male faculty in STEM; 2) the difference-

in-differences in application behaviors between male and female faculty, further

differenced across STEM and non-STEM disciplines.

3.4 Administrative Data on Fertility Timing from One School

Second, with authorization from the Human Resources department of one of these

two research universities, we obtain detailed fertility information on all histori-

cal faculty and staff members of that university. Specifically, these fertility details

record the year of each faculty and staff member’s marriage, marital status, the

date each child was born, the child’s gender, as well as the department of work
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background information, and the year of employment start. Similar to the applica-

tion data, we will also rely on the CV to supplement the faculty’s other background

data. Due to this data, we can investigate the onset of (first) birth planning of fe-

male faculty in response to the eligibility age of applying NSFC being extended

to 40 years by multiple empirical strategies:1) Difference in difference between fe-

male and male faculty in STEM; 2) the difference-in-differences in outcomes be-

tween male and female faculty, further differenced across STEM and non-STEM

disciplines; 3) the difference-in-differences in onset of (first) birth planning between

male and female, further differenced across STEM faculty and staff. We will report

the estimation results in further detail in a later section.

3.5 Research Outcomes Data

To provide the research output and collaboration networks of the faculty members

mentioned above, along with their CV information, we have collected all articles

published in English from 1980 to 2023 from the OpenAlex database. OpenAlex

serves as a publicly accessible alternative to proprietary academic databases such

as Elsevier’s Scopus and Clarivate’s Web of Science. Each publication record in-

cludes the name of the journal, the title of the article, the publication date, citation

information, the author’s name, and corresponding institutional affiliation, among

other details. To ensure a focus on high-quality, peer-reviewed work, we excluded

conference papers, working papers, books, and other non-peer-reviewed entries,

retaining only peer-reviewed journal articles. We then excluded authors affiliated

with non-academic institutions, such as firms and government agencies, retaining

only those affiliated with Chinese or foreign universities. After collecting all journal

articles, we aggregated the number of publications per scholar over time based on

the author’s name, institutional affiliation, and publication date.

Research quantity output is measured by the average annual number of pub-

lications per scholar. We adopt two measures for the research quality. One is the

average cumulative citations of articles published in the current year up to 2023.
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As Huang et al. (2022) discussed, the number of citations is arguably an accurate

indicator of the paper’s scientific merit, reflecting the wisdom of crowds rather than

the views of a few. The other is the annual publications in a first-tier journal, which

is classified based on the JCR standard.

Using coauthor information from publication records, we constructed a panel

dataset that captures the evolution of scholars’ collaboration networks over time.

The dataset includes each scholar’s name, institutional affiliation, and detailed in-

formation on all academic coauthors. To quantify each individual’s coauthor net-

work for a given year, we construct the network based on the publications of the

past three years (i.e., the current year and the previous two years). This is mainly

due to a significant time lag between paper submission and publication (Ellison,

2002; Doctor et al., 2015). Specifically, for each paper of the given scholar within

this three-year window, we will identify all the co-authors who appeared on any

publication and summarize them. This three-year rolling window ensures that the

coauthor network reflects the dynamic and evolving nature of research collabora-

tions, capturing both ongoing and new connections.

Specifically, for a given scholar, we construct several indicators to capture the

characteristics of the co-author network within each three-year window, including

(1) the average co-authorship frequency at the paper level, which is calculated by

dividing the total frequency of co-authors by the number of papers. 2) We also

measured the co-author size, that is, the number of non-duplicate co-authors in

each three-year window. In addition, we classified the scale of collaborators into

985 project universities, 211 project universities, and other universities based on the

university rankings of these non-repeated co-authors.

3.6 Key Variables Construction

In our study, age and gender are the two primary independent variables. For the

administrative data on applications and fertility timing from the sub-sampled re-

search universities, both age and gender are fully recorded. However, for the grant
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data, age and gender information could only be obtained from CVs. Specifically,

age information for NSFC grants was derived from two sources. Approximately

15,000 scholars (27% of the sample) reported their birth years directly in their CVs.

For the remaining scholars, age was imputed based on the reported year of start-

ing their bachelor’s degree. This imputation follows the assumption that scholars

began primary school at the age of six, in accordance with China’s Compulsory Ed-

ucation Law, effective July 1, 1986, which regulates the primary school enrollment

age.

We acknowledge that using the bachelor’s degree start year as an age proxy

might introduce some measurement error. However, Chinese scholars typically fol-

low a structured educational path without gap years until after their undergraduate

studies. Although rare cases of grade-skipping may exist, these are likely idiosyn-

cratic and involve unobserved parental connections with local schools or govern-

ment authorities. Thus, we argue that using the bachelor’s degree start year is a

reasonable approximation for scholars’ age.3

In terms of gender, we can directly identify the gender both from self-reported

CV information and the CV photos. For the remaining two-thirds, based on the

technique of Bayesian machine learning, we follow Chen (2024) to predict the in-

ventors’ gender according to their names. Essentially, Chen’s algorithm is trained

on a large proprietary dataset that simultaneously contains information on Chinese

names and their corresponding genders. The Bayesian model provides a condi-

tional probability of the name’s gender being male. A “name” is assigned to be

female if the “probability” is less than 0.5. To test its validity, we apply it to predict

the genders of more than 10,000 faculty members, whose actual genders are known

to us. This check turns out to be surprisingly that more than 94.5% predictions are

aligned with the actual cases, which strengthens our confidence in the accuracy of

this algorithm. The final cleaned dataset, which includes scholars’ gender and age,

3Given that our analysis sample is concentrated among scholars born between 1965 and 1976,
identification bias may arise. To address this, we plan to use Propensity Score Matching (PSM) to
adjust age estimations based on self-reported birth years as a reference, and to conduct robustness
checks to mitigate this potential bias.
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consists of 34,202 observations.

3.7 Sample Restriction and Summary Statistics

This study aims to disentangle how the policy of extending the application eligibil-

ity age for female researchers from 35 to 40 affects their probability of securing YSG

by decoupling fertility decisions and application timing. The extension of the eli-

gible age essentially alleviates the previously tightly intertwined conflict between

family planning and grant applications for individuals under the age of 35. To ex-

amine the impact of this policy on application behavior and fertility decisions, we

impose the following two-dimensional sample restrictions: 1) We restrict the em-

pirical sample to decisions made before the age of 35. To ensure the identification

of policy effects, for individuals who were employed before the policy was imple-

mented and remained under 35 after the policy took effect, we retain only their

pre-policy observations to avoid estimation bias caused by confounding pre- and

post-policy states.

In this section, we describe our analysis dataset by comparing application and

success rates between genders and across calendar years. Figure1 illustrates the

trends in the number and share of female applicants and awardees for the Young

Scientists Fund (YSF) of the NSFC from 2007 to 2021, providing insights into the im-

pact of the 2011 policy reform that extended the age eligibility for female applicants

from 35 to 40 years. Although we are subject to a subsample of NSFC applicants,

this trend is highly consistent with the figure reported by NSFC (see Appendix Fig-

ure A2).

Following the 2011 reform, the number of female applicants (gray bars) rose

sharply, reflecting the inclusion of women aged 36 to 40 who became newly eligible

under the revised policy. This growth was accompanied by a steady rise in the fe-

male share of applicants (black line), signaling that more women were participating

in the grant competition. By 2021, the female share of applicants had continued to

grow, underscoring the sustained effect of the policy in reducing barriers for women
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in academia and encouraging their participation in research funding opportunities.
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Figure 1: Female Share and Gender Gap in Young Scientists Grant

However, a notable divergence emerges when comparing the female share of

applicants (black line) with the female share of awardees (purple line). While the

female share of applicants increased steadily over the years, the female share of

awardees remained relatively stable, leading to a widening gap between the two

lines. This disparity indicates that as more women enter the competition, their

success rates have not kept pace with their growing representation. In fact, the

data suggests that the gender gap in success rates may have widened after 2011,

with women facing relatively lower success rates compared to men despite their

increased participation.

This widening gap can be attributed to several factors. First, the expansion of

age eligibility brought a significant number of older female applicants (aged 36–40)

into the pool, intensifying competition among women. While this was a key goal

of the reform, the relatively stable share of female awardees suggests that this in-

creased competition may have diluted success rates for women as a group. Second,

structural barriers and biases in the grant evaluation process may persist, disadvan-

taging female applicants even as their numbers rise. For instance, implicit biases in

assessing research productivity or perceived career interruptions due to family re-

sponsibilities could play a role in limiting women’s success in securing grants.
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Overall, the 2011 policy reform achieved its objective of expanding access to re-

search funding for women, particularly for those in their late 30s. The increase in

both the absolute number and the share of female applicants highlights the suc-

cess of the policy in encouraging female participation. However, the compari-

son between the female share of applicants and awardees points to an important

challenge: the growing participation of women has not translated into equitable

funding outcomes. To address this, targeted interventions may be needed, such

as adjustments in evaluation criteria, mentorship programs for female scholars, or

implicit bias training for reviewers. These measures could help ensure that the

increased representation of women in the applicant pool leads to more equitable

success rates, advancing gender equity in research funding.

Table 1: Summary Statistics of Analysis Sample

Mean Std. Dev. Min Max N
Individual-level Variables
YSG .4316839 .4953215 0 1 23,362
GG .5457581 .4979125 0 1 23,362
#General Grants 1.013055 1.309987 0 11 23,362
Amount of General Grants (10,000 RMB) 56.23074 71.76151 0 522 23,362
Age at First General Grant < 45 .5087321 .4999344 0 1 23,362
Female .2138516 .410032 0 1 23,362
Years of Birth 1978 8.835259 1960 1995 23,362
PhD Foreign .2813539 .4496731 0 1 23,362
BA School Ranking 171.86 239.6184 1 626 23,362
Individual-year-level Variables
General Grant
Publication Count 3.606314 22.62693 0 1892 248,175
First-authored Publication Count .7349532 5.091034 0 383 248,175
Last-authored Publication Count .6943971 3.865681 0 320 248,175

In terms of the YSG grant, the analysis sample summarized in Table 1 shows that

we have information for scholars born between 1960–1995. There are 21% female

scholars and 28% foreign-trained scholars. In these scholars’ careers so far, 43%

have received the YSG, and more than half have received at least one general grant.

Individual-year level publication counts show large variation, where most scholars

produced at least one first-authored and one last-authored paper each year. Our

sample (see Table ??) includes projects funded by the Youth Science Foundation

from 2007 to 2021, classified across several subject codes. Engineering and Ma-
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terials Science represent the largest proportion of funded projects, accounting for

32.34% of the total sample, followed by Information Science (16.55%) and Math-

ematics (15.49%). Other notable fields include Chemistry (10.13%), Earth Science

(9.47%), and Life Science (6.28%). Due to the fact that the NSFC re-categorize its

subject code, Medical Sciences was part of life science before 2010 and separated

out as an individual subject thus accounting for a smaller portion here (2.67%). Ap-

proximately 7.07% of the projects are classified as "Unknown" due to missing sub-

ject code data, particularly from the year 2021. The total number of funded projects

in the sample is 10,750. This distribution highlights the significant emphasis placed

on Engineering, Information Science, and Mathematics within the Youth Science

Foundation’s funding priorities.

Tables 2 and 3 provide summary statistics separately for the STEM and non-

STEM groups. Among scholars in STEM fields (Table 2), approximately 16% have

applied for the YSG at least once, and around one-third applied within a three-year

window surrounding eligibility. A substantial share—about 82%—were under age

35 at the time of application, reflecting the youth-oriented design of the program.

STEM scholars are relatively young overall, with an average age of 30, and 42% are

female. They also demonstrate higher research productivity: the average cumula-

tive publication count is 4.46 papers, including nearly one corresponding-author

publication and about one first-author publication. About 40% of STEM scholars

are married, and 27% have at least one child by the time of observation.

In contrast, the non-STEM group summarized in Table 3 exhibits markedly dif-

ferent characteristics. Application rates are lower, with only 13% ever applying

and fewer than 12% applying within the three-year eligibility window. Research

output is also substantially lower compared to STEM scholars: both annual and

cumulative publication counts are small, and corresponding-author or first-author

publications are considerably less common. The demographic structure of the non-

STEM group differs as well. Women represent a significantly larger share of this

population (74%), and overall research experience appears more limited, as indi-
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cated by lower cumulative publication measures. Marriage and fertility rates are

also substantially lower, with only 1–2% being married or married before age 35.

These contrasts between STEM and non-STEM scholars highlight systematic differ-

ences in career stage, family structure, and research productivity that may influence

both YSG application decisions and grant success.

Table 2: Descriptive Statistics – STEM = 1 Group

Variable Obs Mean Std. Dev. Min Max

Apply yes = 1 11,120 0.159 0.366 0 1
Apply = 1 (three-year window, count) 11,120 0.346 0.830 0 7
Apply = 1 (three-year window, dummy) 9,557 0.122 0.251 0 1
Apply repeat = 1 11,120 0.069 0.254 0 1
Apply = 1 (age < 35) 11,095 0.817 0.387 0 1
Entry year 13,386 2015.969 5.103 1994 2024
Younger cohort 12,327 0.890 0.313 0 1
Age 13,672 30.149 2.822 26 35
Female 13,672 0.419 0.493 0 1
Pubnum 9,047 1.222 2.434 0 26
Pubnum (corresponding author) 9,047 0.286 0.923 0 13
Pubnum (first author) 9,047 0.177 0.580 0 9
Cumulative pubnum 9,047 4.460 8.555 0 126
Cumulative pubnum (cor) 9,047 0.926 2.534 0 38
Cumulative pubnum (first) 9,047 0.908 1.788 0 21
Married before 35 = 1 7,199 0.565 0.496 0 1
Married = 1 7,199 0.398 0.490 0 1
Have child = 1 6,451 0.273 0.493 0 2

Tables 4 and 5 report descriptive statistics for faculty members and staff, show-

ing that the two groups are broadly comparable in terms of demographic compo-

sition and career stage. Both populations consist primarily of early-career individ-

uals, with average ages around 30 and relatively small age variation. The timing

of organizational entry is also similar across the two groups, reflecting parallel re-

cruitment patterns within the institution. Family characteristics show comparable

distributions as well: the proportions married or married before age 35 are close

across faculty and staff, and both groups have relatively low rates of first childbirth

during the observation window. Although the gender composition differs to some

extent—staff roles include a larger share of women—this does not translate into
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Table 3: Descriptive Statistics – STEM = 0 Group

Variable Obs Mean Std. Dev. Min Max

Apply yes = 1 3,750 0.128 0.335 0 1
Apply = 1 (three-year window, dummy) 3,750 0.115 0.231 0 1
Apply = 1 (three-year window, alt) 3,750 0.044 0.206 0 1
Apply repeat = 1 3,750 0.868 0.339 0 1
Apply = 1 (age < 35) 3,750 2016.775 6.825 2000 2024
Entry year 3,750 0.872 0.335 0 1
Younger cohort 3,750 0.340 0.474 0 1
Age 3,750 29.717 2.720 26 35
Female 3,750 0.739 1.083 0 4
Pubnum 2,138 0.043 0.205 0 1
Pubnum (corresponding) 2,138 0.196 0.552 0 3
Pubnum (first author) 2,138 3.188 4.501 0 21
Cumulative pubnum 2,138 0.333 0.665 0 3
Cumulative pubnum (cor) 2,138 1.000 1.868 0 8
Cumulative pubnum (first) 2,265 0.026 0.161 0 1
Married before 35 = 1 765 0.015 0.122 0 1
Married = 1 765 0.008 0.087 0 1
Have child = 1 765 0.573 0.573 0 2

meaningful differences in age structure, marital status, or childbearing patterns.

Taken together, the descriptive statistics indicate that faculty and staff form two

closely aligned cohorts in terms of life-cycle stage, household formation, and insti-

tutional tenure. This comparability suggests that subsequent analyses leveraging

these two groups can be interpreted without concerns about large underlying de-

mographic or career-stage differences. Their broadly similar profiles make faculty

and staff suitable reference populations for examining fertility timing, grant appli-

cation behavior, and early-career dynamics in a unified analytic framework.

Table 4: Descriptive Statistics – Faculty Group

Variable Obs Mean Std. Dev. Min Max

First Child 11,883 0.050 0.218 0 1
Have Child 11,883 0.090 0.287 0 1
Female 11,883 0.416 0.493 0 1
Entry Year 11,535 2016.203 4.977 1999 2024
Age 11,883 30.072 2.779 26 35
Married 11,883 0.485 0.500 0 1
Married before 35 11,883 0.714 0.452 0 1
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Table 5: Descriptive Statistics – Staff Group

Variable Obs Mean Std. Dev. Min Max

First Child 11,638 0.037 0.189 0 1
Have Child 13,409 0.058 0.234 0 1
Female 16,477 0.690 0.463 0 1
Entry Year 15,167 2014.558 5.604 1995 2025
Age 16,477 29.738 2.698 26 35
Married 16,477 0.435 0.496 0 1
Married before 35 16,477 0.575 0.494 0 1

4 Empirical Strategy

To estimate how the 2011 NSFC age-limit reform reshaped young female schol-

ars’ fertility and application behavior—and its downstream implications for grant

success and academic trajectories—we implement a differences-in-differences-in-

difference (DDD) event study design that leverages variation across gender, dis-

cipline, and time. The reform primarily altered the timing constraints of YSG el-

igibility for women in natural science, technology, engineering, mathematics, and

medicine (STEMM), where obtaining NSFC grants is essential for tenure-track ad-

vancement and sustaining research agendas in China’s top-tier universities. In con-

trast, scholars in non-STEMM fields, such as management, economics, psychology,

and other interdisciplinary fields, were eligible to apply for NSFC funding but typ-

ically faced weaker dependence on it due to alternative funding sources and differ-

ent evaluation benchmarks. This structural distinction allows non-STEM fields to

serve as a natural comparison group.

Our approach focuses on scholars under age 35 during the reform period, for

whom the policy changed the alignment between biological and institutional clocks.

We track whether this shift altered the sequencing of fertility and grant application

behavior during early career years, and whether these behavioral changes led to

longer-term differences in research outcomes, such as grant success, publication

patterns, and promotion. Specifically, we estimate the following equation:
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Yic f st =
10

∑
k=−8

τk × Femalei × STEMM f × 1(Yeart − 2011 = k)+

β1Femalei + β2STEMM f + β3Femalei × STEMM f

+ηt + η
f emale
t + ηSTEMM

t + δc + θ f + γs + S′
itΛ + εic f st

(1)

where Yic f st is the outcome of interest for individual (i), from birth cohort (c),

in field ( f ), school (s), and year (t). The outcomes include YSG application events

(indicators of applying or not), fertility events (indicators of the onset of each birth),

YSG success (indicators of obtaining YSG or not), publication patterns (a series

of publication measures including total number of publication, number of first-

authored publications, number of corresponding-authored publications, number of

top-journal publications, etc.), and promotion (indicators of became associate/full

professor or not). The parameters (τk) trace dynamic effects in event time—relative

to the reform year—specifically for women in STEM fields. We include leads and

lags to examine pre-trends and temporal responses.

The specification includes year fixed effects (ηt), year-by-gender fixed effects

(η
f emale
t ), year-by-STEM fixed effects (ηSTEMM

t ), birth cohort fixed effects (δc), re-

search field fixed effects (θ f ), and school fixed effects (γs). The vector (S′
it) captures

time-varying individual-level controls—including prior publication records, under-

graduate and doctoral institution tier and ranking, and other background variables.

Standard errors are clustered at the individual level.

This empirical framework allows us to assess whether expanding the YSG eligi-

bility window changed how young women navigated the trade-off between fertility

and career-building during a critical stage of academic development, and to track

the consequences of these behavioral shifts for longer-term academic success.

The key coefficients of interest are the event-time interactions τk, which trace

how the behavior of young women in STEM fields evolved before and after the

policy relative to men and non-STEM peers. For YSG application timing, we expect
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to observe a delay in applications immediately following the reform, reflecting the

relaxed urgency due to the extended eligibility window. For fertility timing, we

expect to see an increase in early childbearing among treated women, as the policy

reduced the career cost of prioritizing fertility before age 35. If these behavioral

shifts restructured early-career investment, we may observe reduced YSG success

rates, slower entry into subsequent grant streams, and weaker early publication

performance among treated cohorts. In each case, the sign and persistence of the

estimated τk coefficients help assess whether institutional flexibility merely reorders

career decisions or introduces long-run academic trade-offs.

5 Main Findings

5.1 Application to the Young Scientist Grant

We begin by examining whether the reform changed the timing or likelihood of

YSG applications among young women in STEMM fields. Figure 2a plots the triple-

difference event study estimates of the gender gap in the probability of submitting

any YSG application in a given year. The coefficients are close to zero prior to 2011,

indicating no differential pre-trends, but become negative in the years following

the reform. Specifically, for most years post-reform, the likelihood of application

decreased by 0.15–0.2, translating to a 70% to 95% decrease to the mean.

To account for the fact that preparing a grant proposal is costly—and that ap-

plicants frequently resubmit revised versions of the same proposal in the following

years if not initially successful—Figure 2b presents a three-year average of appli-

cation behavior. It reports the share of eligible individuals who submitted a YSG

proposal within a moving three-year window. The estimated gender gap in appli-

cation rate widens significantly after 2011, peaking roughly four to five years later,

suggesting that younger women deferred proposal writing or postponed engage-

ment in the funding process altogether. The gap reaches a trough around 2022 and

remains negative thereafter.
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Figure 2: Policy’s Effects on Application
Notes: These figures plot estimates of τk from Equation (1).

Beyond aggregate application behavior, we also examine how the content of

submitted YSG proposals evolved following the reform.

Table 6 presents descriptive statistics for four measures of text similarity con-

structed from applicants’ submission materials. The first two variables capture

similarity in the abstracts of applications. Specifically, sim-abs_words measures

the lexical similarity of two applications submitted by the same scholar at different

points in time, while sim-abs_contents reflects their semantic similarity based

on the meaning and context of the abstract text. The next two variables extend

the same idea to project titles. sim-title_words measures word-level similar-

ity between past and current titles, whereas sim-title_contents captures their

semantic similarity. Because project titles become observable only after an applica-

tion is submitted, these two title-based measures are constructed using the set of

projects for which title information is available.

Across the 1,913 observations in the sample, all four similarity indices appear

relatively high on average—around 86 on a 0–100 scale—while still exhibiting sub-

stantial variation (standard deviations around 33). This pattern indicates that al-

though applicants often reuse similar wording or thematic concepts across submis-

sions, there remains considerable heterogeneity in how much they revise or adapt

their abstracts and titles over time.

Table 7 reports within-individual changes in text similarity across proposals. We
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Table 6: Descriptive Statistics – Application

Variable Obs Mean Std. Dev. Min Max

sim-abs_words 1,913 86.010 33.592 0 100
sim-abs_contents 1,913 86.649 32.914 0 100
sim-title_words 1,913 86.232 33.314 0 100
sim-title_contents 1,913 86.719 32.816 0 100

find that treated women, those in STEM under age 35, exhibited significantly higher

similarity in both word usage and content structure post-reform. Specifically, their

abstracts and full proposal texts were more similar to their own prior submissions,

indicating lower variance across versions. This suggests that, conditional on apply-

ing, younger women may have revised their applications less intensively, poten-

tially reflecting reduced effort or investment in grant preparation once the urgency

of the pre-35 deadline was removed.

Table 7: Effect of Policy Reform on Application Text Similarity

(1) (2) (3) (4)
Word Abst Cont Abst Word Text Cont Text

female × post × stem 0.985∗∗ 1.226∗∗ 0.956∗∗ 1.180∗∗

(2.22) (2.18) (2.12) (2.10)

N 1913 1913 1913 1913
R2 0.470 0.495 0.481 0.504
Adj. R2 0.188 0.227 0.205 0.240
t-statistics in parentheses
∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01

5.2 Timing of Fertility

Did the delay in YSG application coincide with earlier family formation? We next

investigate whether the expanded application window altered family formation de-

cisions during the early-career stage.

First, Figure 3b presents a difference-in-differences (DD) estimate using the STEMM

faculty subsample, comparing women and men in terms of the timing of first-

birth planning. The dependent variable equals one if an individual gives birth
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to their first child ten months after the observed calendar year, and zero other-

wise—including those with no observed childbirth. The results show a significant

increase in birth planning among women in STEM fields beginning right after the

reform, with effects peaking around 2013 and stay positive.

Figure 3b presents a triple-differences (DDD) specification based on the entire

faculty population, comparing female versus male birth timing across STEMM and

non-STEMM fields. Because non-STEMM fields were formally eligible but func-

tionally less dependent on NSFC grants, they serve as an appropriate comparison

group for STEMM faculty. Consistent with the DD and prior DDD estimates, we

observe a sharp post-reform increase in early childbirth among treated women.
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Figure 3: Policy’s Effects on Fertility
Notes: These figures plot estimates of τk from Equation (1).

Figure 3c uses an alternative DDD that extends the comparison to all staff and

STEMM faculty. Here, we compare female versus male birth timing across admin-
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istrative staff (for whom grant competition is not binding) and STEMM faculty (for

whom the reform affected both funding competition and evaluation norms). This

design further isolates the effect of institutional funding constraints by leveraging

variation across job types.

Together, these three analyses point to a consistent pattern: the reform appears

to have nudged younger women to prioritize family formation earlier in their aca-

demic careers, aligning with the delay in application timing documented above.

Assuming that early-career years are a binding constraint in academia, such defer-

ral of grant application would not be expected absent a compelling reason. The

synchronization of increased fertility planning with reduced application urgency

suggests that the expanded eligibility window relaxed the career–family tradeoff

by loosening the institutional deadlines that previously forced women to choose

between research advancement and childbearing. We further illustrate this grant-

fertility trade-off using a simple conceptual model in Appendix B. This timing shift

underscores how structural constraints can shape intertemporal choices over family

and career formation, particularly in high-stakes academic environments.

5.3 Grant Success

We next explore whether the observed changes in application and fertility behavior

translated into downstream research outcomes, focusing on both grant success and

scholarly productivity.

Figure 4 presents descriptive evidence of gender gap in YSG grant success rates

by gender-age groups. Despite increased flexibility in application timing, the re-

sults show a persistent wider gap between men under 35 and women under 35 in

the success rates after the reform. This trend in gender gap aligns with descriptive

trends reported in the NSFC’s official statistical yearbooks (Yu et al., 2020), which

consistently document lower grant success rates for early-career women in STEM

fields. Our results also echo Eble and Hu (2025), who show—using nationally rep-

resentative data—that female scholars face greater barriers in project approval, par-
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ticularly at early stages of the funding pipeline.
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Figure 4: YSG Success Rate by Group

We next examine whether the policy’s influence on early-career timing extended

to downstream grant outcomes—specifically, success in securing general grants,

which serve as the primary funding mechanism for established researchers in China.

Analogous to R01 grants in the U.S. NIH system, general grants represent a key

marker of research independence and are often used to evaluate promotion and

tenure-readiness in STEM fields. Since the Young Scientist Grant (YSG) is typically

a stepping stone toward these larger grants, any shifts in early-career behavior may

have implications for later-stage funding outcomes.

Figure 5 presents estimates of the reform’s effect on access to general grants.

Panel (a) shows a decline in the likelihood of receiving any general grant in a given

year for treated women, beginning several years after the policy reform and grow-

ing in magnitude over time. While smaller than the drop observed for YSG success,

the effect is still notable, particularly as it accumulates over successive years. Panel

(b) shows a parallel decline in the amount of general grant funding received, further

indicating a shift in research trajectories.
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Figure 5: Policy Effect on the General Grant
Notes: These figures plot estimates of τk from Equation (1).

These trends suggest that early-career choices influenced by the reform—such

as delaying grant applications or prioritizing family formation—may translate into

reduced momentum toward establishing an independent research profile. As with

the publication outcomes, we interpret this pattern not as a policy failure, but as ev-

idence of a structural trade-off. The expanded eligibility window allowed greater

temporal flexibility, which some women appear to have used to shift their focus

during the most compressed career-family conflict years. In doing so, they may

reach major research milestones, such as general grant attainment, on a slower tra-

jectory.

5.4 Publication Patterns

Turning to publication outcomes, Figure 6 shows a substantial and sustained de-

cline in research productivity among younger women in STEM fields following the

2011 reform. Panel (a) plots the effect on the total number of yearly publications

and reveals a sharp and accelerating drop starting around 2013. The magnitude

grows steadily through 2020, with a cumulative effect of roughly -0.6 publications

per year. This pattern suggests a broad erosion of research output over time.

Panel (b) examines top publications—those appearing in high-impact journals—and

displays a similar trajectory, albeit with slightly smaller magnitudes. The decline

begins in the same post-reform window and reaches about -0.45 publications per
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Figure 6: Policy Effect on Publication

year by 2020, indicating that the negative productivity effects extend to both quan-

tity and quality of output.

Panels (c) and (d) differentiate the nature of this decline by authorship role.

Panel (c) shows a modest decrease in first-authored publications (approximately -

0.07 per year), which typically signal a scholar’s independent work and early-career

contribution. In contrast, panel (d) shows a more substantial drop in corresponding-

authored publications—falling by nearly -0.25 per year by the end of the period.

This outcome is particularly concerning as it captures leadership roles in collabora-

tive research, suggesting that the policy may have undermined women’s ability to

secure and sustain senior authorship positions.

Together, these results suggest that the reform facilitated a meaningful shift in

how early-career women navigate competing priorities, particularly between fam-
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ily formation and academic advancement. The observed declines in various publi-

cation outcomes—ranging from total output to authorship roles—appear consistent

with a reallocation of effort away from intensive research engagement during the

early-career period. Rather than interpreting this as a failure of the policy, we view

it as evidence of a behavioral trade-off: when institutional constraints are relaxed,

some women may choose to prioritize family, leading to a temporary slowdown

in research output. These patterns reflect the complex interplay between personal

choices and professional trajectories, emphasizing the need to understand success

on broader terms than productivity metrics alone.

6 Discussion and Conclusion

At the center of this paper lies a longstanding tension: how women in science nav-

igate the overlapping timelines of fertility and career progression when the most

demanding early-career years coincide with biological constraints. We study this

question through a rare institutional shift—the 2011 reform to China’s Young Scien-

tist Grant (YSG)—which offered women five additional years of eligibility without

conditioning on childbirth. This adjustment created a revealing window into how

early-career scholars respond when temporal constraints are eased but competitive

pressures remain high. Using this setting, we trace the behavioral adjustments it

enabled and the structural limits it exposed.

We find that the reform relaxed the urgency for younger women to apply for

early-career grants and coincided with earlier family formation. These shifts did

not appear to be merely symbolic or isolated: they translated into a slower tra-

jectory through key academic milestones, including grant attainment and research

productivity. General grant access—the downstream equivalent of the YSG and

the funding mechanism for established scholars—fell for women in more compet-

itive, funding-reliant fields. Likewise, publication output declined steadily, with

more pronounced drops in leadership roles measured through corresponding au-
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thorship.

These patterns can be interpreted as choices made under a new set of constraints

and opportunities. Faced with greater temporal flexibility, some women may have

chosen to shift effort toward family formation during the early-career period, fully

aware of the potential trade-offs for their academic trajectories. These choices need

not reflect diminished ambition or missed opportunities; rather, they reflect broader

dimensions of utility and well-being that extend beyond publication counts and

grant awards.

From this perspective, our findings do not offer a normative assessment of the

reform, nor do they prescribe a single policy path forward. Instead, they highlight

the importance of understanding how institutional timelines interact with life-cycle

constraints, and how scholars adapt their behavior when those timelines shift. Al-

though the age-limit extensions remove one type of constraint, they do not necessar-

ily mitigate women’s long-term challenges. Complementary measures—particularly

those that assist post-birth scholars in rebuilding research momentum—may be

important for aligning time-compensation policies with sustained professional ad-

vancement. By tracing these adjustments, we contribute to a richer understanding

of the time trade-offs women in science navigate, and open space for future research

on how to design more comprehensive support across the academic life course.
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A Additional Figures and Tables

Figure A1: Gender Gap in Success Rate of the Young Scientist Grant (Aged 30-35)
Notes: Data come from the NSFC’s statistics report (Yu et al., 2020).

Figure A2: Female Scholars in the Young Scientist Grant Application (All Age)
Notes: Data come from the NSFC’s statistics report (Yu and Gao, 2023).
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B A Simple Model of Grant-Fertility Trade-offs

To interpret the contrasting behaviors of two generations of female researchers—those

who came of age before the policy reform and those after—we need a simple eco-

nomic model that captures the core trade-offs they face. While the policy intended

to support work-family balance by expanding grant eligibility for women, it si-

multaneously reshaped the competitive landscape across cohorts. A formal model

helps clarify how women weigh the costs of delaying childbirth versus delaying

grant applications under changing institutional rules, and how increased competi-

tion from older entrants may unintentionally alter the incentives and outcomes for

younger scholars. This framework is essential for understanding both the direct

and unintended effects of gender-targeted time-based policy interventions.

Environment

A female researcher faces two time periods:

• t = 1: age 30–35

• t = 2: age 36–40 (available only after the 2011 NSFC reform)

She chooses both:

• When to apply for a Young Scientist Grant (YSG): at ∈ {0, 1}, with ∑t at ≤ 1

• When to have a child: bt ∈ {0, 1}, with ∑t bt ≤ 1

Grant Success and Productivity

• π̄: baseline research productivity

• λ > 0: productivity loss if grant and childbirth occur in same period

• p: reverse pre-reform grant competition

• p1, p2: reverse post-reform competition in t = 1 and t = 2
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Success probability in period t is:

st = (π̄ − λ · bt) · pt

Utility and Parameters

• V: value of winning the YSG

• C: cost of having a child (economic and emotional burden)

• δ: cost of delaying childbirth (biological and psychological)

Total utility depends on timing of application and childbirth.

Pre-Reform Problem (Born leq1975)

Before 2011, women could apply for YSG only at age ≤ 35. The strategic options

are:

(Upre
1 ) Delay childbirth until after grant application:

Upre
1 = V · π̄ · p − C − δ

(Upre
2 ) Have child during grant application window:

Upre
2 = V · (π̄ − λ) · p − C

Trade-off condition:

Upre
1 ≥ Upre

2 ⇐⇒ Vλp ≥ δ

Interpretation: A woman delays childbirth if the expected productivity loss from

childbearing during the grant period (Vλp) exceeds the disutility of delaying child-

birth (δ). This explains delayed fertility observed among older cohorts.
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Post-Reform Problem (Born > 1975)

After 2011, women can apply up to age 40. The strategy set expands:

(U1) Delay childbirth to apply early (age 30–35):

U1 = V · π̄ · p1 − C − δ

(U3) Have child first, apply later (age 36–40):

U3 = V · π̄ · p2 − C

(U4) No grant application:

U4 = −C

Note: Option U2 (grant + childbirth in t = 1) is dominated by U3 or U1 in most

cases.

Trade-off condition:

U3 ≥ U1 ⇐⇒ p2 ≥ p1 −
δ

Vπ̄

Interpretation: As p2 (postponed application success rate) declines due to crowd-

in, fewer women will delay grant application. Even with expanded eligibility, in-

tensified competition may discourage younger women from taking advantage of

the flexibility.

Summary

• Pre-reform cohorts chose between delaying childbirth (Upre
1 ) or enduring pro-

ductivity loss (Upre
2 ), based on p and δ.

• Post-reform cohorts weigh a new choice between applying early (U1) or de-

laying application (U3), shaped by p1, p2, and unchanged δ.
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• The model explains observed shifts in fertility timing and grant outcomes,

highlighting how second-order competition effects can reduce the policy’s in-

tended benefits.

Linking Theory to Empirical Findings

The model explains key cohort-based differences in behavior observed in the data.

In particular, it rationalizes how changes in policy constraints and option sets affect

both grant application timing and fertility decisions.

Empirical Finding Theoretical Explanation

1. Pre-reform women apply ear-
lier for YSG (mostly age ≤35)

Before 2011, women had no eligibility be-
yond age 35. The only choice was when
to have children. Optimal strategy under
high productivity cost (λ) and grant value
(V) was to delay childbirth and apply early
(strategy Upre

1 ).

2. Pre-reform women have chil-
dren later

In the pre-reform regime, delaying child-
birth was preferred if V · λ · p ≥ δ. Many
chose Upre

1 , delaying childbirth to avoid
productivity loss during grant application.

3. Post-reform women apply later
(more dispersed grant timing)

The post-2011 reform introduced a second
grant window (age 36–40). When com-
petition in that window (p2) was not too
high, women could choose U3 (child first,
grant later), leading to delayed or more dis-
tributed application timing.

4. Post-reform women have chil-
dren earlier

With flexible eligibility and the option
to apply post-childbirth, many younger
women chose to avoid delay cost (δ) and
had children earlier (strategy U3), consis-
tent with a shift away from the old delay-
child norm.

Table B1: Empirical Patterns and Their Theoretical Interpretation
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