
1

Does College Education Make Women Less 
Likely to Marry?

Evidence from the Chinese High Education Expansion

Bin Huang (NJU), Massimiliano Tani (UNSW, IZA) 

and Yu Zhu (Dundee, IZA)

Scottish Economic Society Annual Conference 2022

Glasgow, 26th April 2022



2



Preview
• Use the 2017 China Household Finance Survey (CHFS) to study the impact of higher 

education (HE) on marriage incidence for women:
o Strong negative correlation between HE and marriage (the so-called “leftover women” crisis)

• Unprecedented policy-induced HE expansion in China since 1999
o Annual college enrolment increased nearly 5-fold between 1998 and 2008
o Women also overtaking men in college enrolment   

• Instrument years of schooling by interaction of childhood urban hukou status and a 
set of time dummy and trend variables capturing the exposure to the expansion 
o Analogous to a DD estimator using rural students as a control for common time trend

• IV Probit & 2SLS results show that more education actually increases marriage rates 
o These positive effects tend to be larger for women living in coastal areas or larger cities 
o Estimates are robust to alternative specifications, age range, the age cut-offs for childhood 

hukou status and controls for birth cohort-city specific sex ratios 
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Literature Review
• Education homogamy is prevalent (Mare, 1991; Smith and Park, 2009; 

Ganguli, Hausmann and Viarengo 2014)
o shared by about 50% of all married couples (OECD 2011) 
o potential role in maintaining social and economic inequality within and across 

generations (d’Addio, 2007; Black and Devereux, 2010; Eika, Mogstad and Zafar 2019) 
• Becker’s classic model (Becker 1991) emphasizes intra-HH division of labour

o Not supported by empirical evidence
• Two competing hypotheses regarding gender gap in education (& age):

o The financial support (evolutionary) hypothesis postulates that women have a relative 
preference for more educated (and older) partners can better provide for them and 
their offspring

o the social equality hypothesis suggests that both men and women prefer partners with 
the same key traits such as age and education to enhance marital stability (Groot and 
van den Brink 2002)
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Literature Review 2
• Divergence in empirical research regarding the impact of HE on 

marriage:
opositive relationships in developed countries between HE and marriage rates, 

marital stability (Isen and Stevenson 2010; Geruso and Royer 2018), and delay in 
the search of a suitable partner (Gould and Paserman 2003). 

oBut college educated women in the “East Asian tiger” economies have 
decreasing rates of marriages, leading to the phenomenon of “golden misses” 
(Chant 2013; Hwang 2016). 

• However, causality between education and marriage is unclear due to:
o Issues with measurement (e.g. aggregation, lifecycle)
oUnobserved determinants of marriage choices (cultural and social norms)
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Literature Review 3
• Existing studies mostly rely on IVs, such as 

obirth quarter (Lefgren and McIntyre 2006), 
o twins’ samples (Huang et al. 2009), 
o siblings (Holmlund 2006), 
ouniversity admission scores (Kaufmann, Messner and Solis 2013), parents’ 

occupational status (Hu 2016), 
o and within-cohort variation in the length of compulsory education induced by 

school exit rules (Anderberg and Zhu 2014).

• Researchers have also exploited exogenous changes in education and 
apply DD or RDD to study ensuing changes in marriage decisions 
(Holmlund 2006; Kırdar, Dayıoğlu and Koç 2018). 
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Institutional Background
• Over the past two decades China has transited rapidly from elitist to mass HE, 

with participation rates now approaching 50%. 
• Reversal of the gender gap in HE access 
o Furthermore, Chinese women have historically preferred partners with at least equal 

educational qualifications due to strong social and cultural norms, known as status 
hypergamy (Hu 2016). 

• Growing phenomenon of “leftover women” (literally translated from the 
Chinese term shengnü) which refers to professional women in their late 
twenties or older who are still single (Hong-Fincher 2014).

• Hukou (household registration) divide underpinning urban-rural gap
• Family Planning policies
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Data
• Focus on women in the nationally representative China Household 

Finance Survey (CHFS) 2017
o Comparing marriage outcomes between women who were exposed to the HE

expansion with those who just missed out on this historical opportunity

• CHFS is a nationally representative household survey of income, 
expenses, assets, liabilities, insurance and securities, of more than 
40,000 households.
o Using a stratified three-stage probability proportional to size, 
o covers the whole mainland China except Tibet, Xinjiang and Inner Mongolia
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Sample
Sample (N=19,581): all women who are aged 23-47 in the 2017 CHFS 
(and born between 1970-1994). 
• Post-expansion women have 2.4 years more schooling, but are 19 (21) ppts 

less likely to be married (ever married)
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Identification Strategies
• Chinese HE elitist and tightly controlled by Ministry of Education (MoE), 

which sets provincial, university & subject quotas annually (OECD 2016).
• HE enrolment always administered by a centralised admissions system 

which proceeds sequentially in tiers, based on one’s performance in 
standardized National College Entrance Examinations (gaokao), with 
little regard for gender, hukou status and family background.
o College enrolment only increased by 4.7% p.a. in 1995-1998 (Che & Zhang 2018).

• Education resources at primary and secondary level are unequally 
distributed in China, with a strong bias in favour of urban residents.
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Identification Strategies 2
• HE Expansion in 1999 totally unanticipated policy shock, with no public 

consultation, and colleges were only given a few months to prepare for the 
surge in intake (Wan 2006; Wu and Zhao 2010; Li et al. 2017).
o In response to rising youth unemp. in the aftermath of the 1997 Asian Financial Crisis, 

the MoE announced in spring 1999 a 47% increase in college intake for Sept. entry. 
o Followed by of 38% and 22% increases in 2000 and 2001, and more modest double-digit 

growth year on year on average for the rest of the decade (Che and Zhang 2018). 
o Expansion made possible by significant supply-side growth, in the hiring of new staff 

and the construction of 60+ new “university tons” by 2006 (Rouppila and Zhao 2017).
o Expansion only eased off after the 2008 GFC, which led to a challenging graduate 

market. 
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Years of schooling by birth cohort and age 12 
hukou status, women born btw. 1970 & 1994
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• Blue solid circles (red hollow diamonds) for urban (rural)
hukou at age 12, respectively.

• Before HE expansion, rural and urban female students 
share same time trend in years of schooling, despite a 4-
year gap in favour of urban students.

• Only a visible jump for urban students in schooling around 
the HE expansion cut-off, of about 0.5 years.

• Motivates identification strategy which interacts an age 12 
urban hukou dummy with a set of time dummy and trend 
variables capturing exposure to the HE expansion. 
o Interaction effects of childhood hukou and HE expansion 

only affects marriage through education attainment.
o Control for the main effects of childhood urban hukou and 

HE expansion in the both equations



Results: Baseline Probit & IV Probit
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Note: Standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01. Controls for age, age squared, post-1980 
birth, urban hukou at age 12, post-1980 birth linear time trend, rural hukou at birth, as well as fixed-effects of the 
current (prefectural) city of residence, and the full interaction of birth province and hukou status at birth in both stages. 

• Allow for current city FEs to 
capture time-invariant city 
characteristics on marriage.

• Allow for birth province by 
hukou status FEs to capture 
family planning policy 
effects.

• Probit results suggest that 
education is negatively 
associated with both 
currently married and ever 
married for women.

• IV probit estimates suggest a 
large positive effect

• Note the large negative corr
coeff of -0.6



Results: 2SLS estimates of being married, by 
geographical region and area type
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• 2SLS are qualitatively 
similar to IV Probit but 
more robust

• Positive effect of education 
on marriage is larger for:
o the more developed 

coastal region
o major cities 

(metropolises &
provincial capitals)

o Both expected to have 
weaker traditional 
gender norms (Chant 
2013)
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Robustness checks
• Results are robust with respect to additional controls for 5-year birth 

city-cohort sex ratios (derived from the 2000 Census tables):
o critical birth cohort cut-off for HE expansion (i.e. post-1980) might coincide with 

the implementation of the one-child policy starting from 1978-1980, which leads 
to large increases in the sex ratio over time.

o sex ratio in turn likely influences the behaviour of both men and women on the 
marriage market (e.g. Ong, Yang and Zhang 2020). 

o Using sex ratios as additional IV (instead of control variable) makes no difference

• Results are also robust (though smaller), using women aged 28+
• Robust to using 15, 6 or 0 as critical age for childhood hukou status in IV



Concluding Remarks
• Using the 2017 CHFS, we show the college education is not to blame for the 

“leftover women” problem in China.
o Endogeneity of education addressed by exploiting China’s dramatic HE expansion over the 

decade from 1999. 
o This identification strategy is analogous to a DD estimator using rural students as a control for 

any common time trend.
• The apparent strong negative relationship between education and marriage 

outcomes is spurious, most likely driven by strong unobserved cultural and social 
norms or individual preferences:
o strong persistent preference for education hypergamy likely to result in college-educated 

women having increasing difficulties of matching with better or at least equally educated men, 
especially when females account for an ever-growing share of graduates. 

o Career-oriented women have strong incentives to delay (rather than forego) marriage in a 
highly competitive labour market with very weak protection and support for women (Hwang 
2016; Wang and Klugman 2020). 16



Limitations & Future Work
Limitations:
• No direct evidence on likely channels, given variables available in the CHFS.

Future Work:
• To use China General Social Survey (CGSS) which contains information on gender 

norms and social attitudes


