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Abstract

China’s integration into the global market is widely viewed as central to its economic
development, yet evidence on its demographic effects remains limited. We leverage
a novel dataset tracking industry-specific foreign direct investment (FDI) regulation
in China from 1997–2011 to examine whether FDI liberalization shifts marriage and
fertility. Using a shift-share policy shock at the county level linked to census data,
we find that counties more exposed to liberalization experience substantial relative
declines in marriage and birth rates, set against already low fertility, and a dispropor-
tionate decline in male versus female births. These effects are concentrated in rural
areas and driven by symmetric transitions of men and women out of agriculture into
manufacturing and services. We find no evidence that differential labor market gains
for women or rising education explain the fertility decline. The results show that broad,
gender-neutral globalization shocks can alter demographic patterns even in low-fertility
contexts.
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1 Introduction

Over the last thirty years, China has not only integrated into global markets but also emerged

as a manufacturing powerhouse. These processes have unfolded in tandem with massive in-

flows of foreign direct investment (FDI), largely concentrated in export-oriented manufac-

turing sectors. As early as 1996, China attracted approximately $40 billion in FDI, a figure

that had more than tripled by 2015 (Figure A1) and accounted for nearly 10% of global

FDI flows and approximately one-third of all FDI directed toward developing countries in

this period (Poncet, 2010). China’s gradual liberalization of FDI regulations has been widely

recognized as a key policy shift that facilitated this integration (Long, 2005; Rodrik, 2006;

Harrison, 2014).

The expansion of employment induced by FDI inflows generated a profound transfor-

mation in labor market opportunities, particularly for women, who constituted a larger

percentage of the workforce in foreign-invested firms.1 Moreover, FDI growth coincided with

important demographic shifts: although the marriage rate remained largely unchanged in

this period, the fertility rate experienced a sharp decline from an already low base of just

over two in 1990 (reflecting the earlier introduction of the One-Child Policy in 1979) to ap-

proximately one in 2015 (Yang et al., 2022). This period also saw a sharp rise in the sex ratio

at birth, driven by the conjunction of a historic pattern of high son preference and fertility

restrictions (Li et al., 2011). The associated shortfall of girls and women soon generated a

multitude of economic and social effects (Zhang, 2017).

In this paper, we leverage cross-industry and cross-local labor market variation in FDI

liberalization stemming from China’s market reforms to provide novel evidence around its de-

mographic effects. We identify FDI-induced local labor demand shocks concentrated in trad-

able sectors, and investigate their effects on marriage formation and fertility, unpacking the

multiple channels through which FDI may shift family formation and childbearing decisions.

Our analysis employs a newly compiled dataset that tracks changes in FDI regulations—both

liberalizations and restrictions—between 1997 and 2011 during five waves of regulatory revi-

sions. Using plausibly exogenous variation in the timing of regulatory changes by sector and

initial sectoral composition at the county level, we construct a county-level shift-share vari-

able following the framework of Borusyak et al. (2022) and explore the effects of this shock

in five waves of Chinese census data (1990–2015) spanning 2,491 countries. The identifying

assumption relies on the quasi-exogeneity of the policy shocks (assuming that industry-level

1According to China’s 2004 manufacturing census—a midpoint in the period examined—24 percent of
all manufacturing employees worked for foreign multinationals, with women comprising 56 percent of this
workforce. The textile industry had the highest representation of women employed by multinationals: 70
percent of the employees were women.
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shocks are uncorrelated with the average county-level characteristics that co-vary with pat-

terns of demographic change). We conduct a series of robustness checks to validate this

assumption while also demonstrating that baseline variation in industrial composition is

largely uncorrelated with pre-trends in fertility.

Our primary results indicate that counties more exposed to FDI liberalization experienced

a significant decline in the probability of marriage for both men and women, resulting in a

lower birth rate and a reduced share of women with children. (These shifts are, unsurprisingly,

closely linked, as non-marital fertility—an extremely rare phenomenon in this context—

did not change.) The decline in fertility is concentrated in rural areas and is particularly

pronounced among male births, vis-a-vis female births. Recent evidence documents that

the notably high sex ratio at birth in China began to slowly decline after 2010 (He et al.,

2019), and our findings suggest that globalization-related shocks contributed to this decline:

women and couples that substituted away from marriage and fertility due to positive FDI-

induced local labor demand shocks were disproportionately those characterized by higher

son preference, leading to a sharper drop in male births. The fertility effects are observed

among individuals who entered their prime reproductive years (ages 18–39) at the beginning

of the liberalization period. Since these cohorts were at least age 36 by the final wave of data

(2015), the observed decline plausibly represents a permanent shift in marriage and fertility

rather than a temporary postponement.

Our analysis of channels underlying the fertility decline points to a shift out of agricultural

employment and into manufacturing and services that is symmetric for men and women as the

primary channel. FDI liberalization increases employment opportunities outside agriculture,

and this process of structural transformation is associated with reductions in marriage and

fertility. We do not have systematic data on wages or income across sectors that would allow

us to estimate the gain in income associated with sectoral switching, though evidence in the

literature suggests plausibly large productivity gains (up to four-fold increases) associated

with substitution from agriculture to manufacturing (Erten and Leight, 2021). In addition,

FDI liberalization generates a positive effect on wages within the manufacturing sector,

corresponding to purely within-sector productivity increases.

Importantly, we find no evidence that women disproportionately benefit in the labor mar-

ket relative to men. If anything, there is some slight evidence that women are more likely

to exit the labor force following a reduction in agricultural employment, when compared

to men (who successfully transition to non-agricultural employment). Accordingly, we can

rule out that the decline in fertility reflects a pattern of women’s employment gains out-

pacing the parallel gains for men. We also find little support for alternative channels such

as increased educational attainment or changes in migration. Taken together, the findings
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indicate that the fertility decline primarily re
ects a gender-neutral shift away from agricul-

tural employment in response to FDI-policy induced local demand shocks. In a context of

relatively conservative social norms as well as restrictions on fertility, even this symmetric

labor demand shift seems su�cient to generate a decline in fertility.

Our �ndings join a growing literature on the e�ects of economic shocks on demographic

change. There is a foundational literature that maps out the role of industrialization and

economic growth more broadly in triggering the fertility transition, a shift experienced much

earlier by high-income countries and over roughly the last half-century in the majority of low-

income countries (Franck and Galor, 2015; Doepke, 2004; Greenwood and Seshadri, 2002).

This literature particularly emphasizes the role of increased wages for women in decreasing

fertility by raising the cost of children more than household income (Galor and Weil, 1996),

and in a cross-country framework, Do et al. (2016) showed that countries characterized by

a comparative advantage in female-labor intensive goods do show evidence of lower fertility.

By contrast, a range of papers in the labor economics literature suggest that quasi-exogenous

increases in male income increase fertility, largely using data from rich countries (Fleisher

and Rhodes, 1979; Heckman and Walker, 1990; Kearney and Wilson, 2018; Black et al.,

2013). Schaller (2016) presents empirical evidence of both channels: male-speci�c local labor

demand shocks increase fertility while female-speci�c shocks reduce it.

The more recent literature analyzing the e�ects of globalization-related shocks on fertility

is drawn primarily from rich countries, and primarily focuses on trade shocks (Keller and

Utar, 2022). There is a growing consensus that import competition shocks have had adverse

e�ects on fertility in the U.S. and Europe, driven by men's falling economic fortunes (Autor

et al., 2019; Giuntella et al., 2022); this is the inverse of the phenomenon described above

in which higher male income raises fertility.2 Recent evidence suggests import competition

shocks also had adverse e�ects on fertility in two middle-income countries, Peru and Brazil

(Mansour et al., 2023; Karim, 2023; Braga, 2018).3 Our work complements these studies by

examining a globalization shock that generates a positive shift in local labor demand|rather

than a negative income shock|and by focusing on FDI as distinct from trade shocks. We

highlight a novel channel in which positive labor demand shocks that bene�t women (as

well as men) may shift social norms and decrease marriage and fertility, even in a context of

already low fertility.

While there are many reasons to conceptualize trade shocks and FDI shocks as closely re-

lated and in practice, FDI is highly correlated with export-oriented production (Antr�as and

2Other types of non-globalization shocks also generate similar e�ects, i.e. Anelli et al. (2024) shows
evidence of declining family formation among men in industries more exposed to robot penetration.

3Charris et al. (2024) �nds a distinct pattern in Brazil using a di�erent speci�cation that suggests an
increase in fertility driven by a decline in fetal deaths.
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Yeaple, 2014), increasing FDI may also shift demographic outcomes through other chan-

nels. Social norms may evolve, driven by di�erent internal policies of foreign-owned �rms or

in
uence of foreign managers (Davis and Poole, 2024; Tang and Zhang, 2021; Kodama et

al., 2018). In addition, given that foreign-owned �rms are more capital-intensive, this im-

plies disproportionate creation of higher-skilled and higher-wage positions, possibly leading

to a larger shift in marriage and fertility outcomes (Aitken and Harrison, 1999; Hijzen et

al., 2013). Related evidence from Vietnam shows that the rapid expansion of foreign-owned

manufacturing jobs can delay marriage and motherhood among young women in the short

run, primarily through increased migration and labor reallocation, although these e�ects

largely dissipate in the long run (Drozdo� et al., 2024). Unlike the transitory e�ects ob-

served in Vietnam, our �ndings indicate that FDI liberalization in China results in a lasting

decline in marriage and fertility, even as economic opportunities improve for both women

and men. This decline does not stem from women disproportionately bene�ting in the labor

market; rather, the evidence suggests that a gender-neutral labor demand shock can generate

persistent reductions in fertility, even within an already low-fertility context.

We also contribute to a larger literature analyzing the e�ect of trade shocks on male-

female labor market gaps (Juhn et al., 2013). In general, this literature suggests that trade

liberalization may generate disproportionate labor market bene�ts for women in low- and

middle-income countries including Mexico (Juhn et al., 2014), Myanmar (Molina and Tanaka,

2020), and Indonesia (Kis-Katos et al., 2018), though the �ndings from Brazil are more

heterogeneous (Gaddis and Pieters, 2017; Connolly, 2022). In China itself, increasing import

competition reduced the gender gap in employment (Wang et al., 2024). In Peru, an adverse

import competition shock had larger negative e�ects on women's employment vis-a-vis men's

employment (Mansour et al., 2022), and there is some evidence of this phenomenon for formal

employment in Mexico (Ben Yahmed and Bombarda, 2020). Here, we �nd no evidence of any

disproportionate labor market bene�ts for women of a positive FDI shock; however, even a

symmetric shock is su�cient to generate a decline in marriage and fertility rates.

Finally, our �ndings complement a broader literature around the e�ects of FDI in devel-

oping countries, although this literature primarily focuses on �rm-level or macroeconomic

indicators (Feenstra and Hanson, 1997; Alfaro, 2016; Lu et al., 2017; McCaig et al., 2025).

One relevant paper in the Chinese context shows that foreign a�liates operating manufac-

turing �rms within China associated with parent �rms from more gender-unequal contexts

employ more women and more female managers, a phenomenon that has spillover e�ects to

local domestic �rms (Tang and Zhang, 2021). The evidence presented here around the ef-

fects of FDI on substitution of workers out of agriculture builds on limited previous evidence

analyzing the relationship between FDI and labor market outcomes at the region level, in
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China and Mexico (Rong et al., 2020; M•uhlen and Escobar, 2020).

2 Context

2.1 FDI Regulations in China

Following a centrally-planned, closed-economy model, China was characterized by an almost

complete absence of foreign-invested enterprises (FIEs) until the late 1970s. This economic

strategy drastically changed in December 1978 with the initiation of an open-door policy,

and from the late 1970s to the early 1990s, a series of laws were introduced in order to

facilitate the entry of foreign �rms (Lu et al., 2017; Hsu et al., 2023). The �rst among these

was the \Law on Sino-Foreign Equity Joint Venture", passed in 1979 with the objective of

encouraging FDI and followed by new laws in 1983, 1986, and 1990.4 Through these legislative

changes, the Chinese government provided favorable policies to foreign-invested enterprises

(FIEs), including tax incentives and land-use bene�ts, often through special economic zones.

These policies aimed to attract FIEs to introduce advanced technologies and management

practices to China, while also facilitating China's deeper integration into the global economy.

Figure A1 illustrates that consistent with this policy goal, China experienced extremely rapid

growth in FDI starting in the early 1990s, accelerating further after WTO entry in 2001.

Although China sequentially removed barriers to entry of foreign �rms from the late 1970s

to the early 1990s, FIEs still encountered signi�cant challenges, including the requirements

to meet local content standards in manufacturing goods and technology transfers to their

local partners. These restrictions were gradually removed during the negotiation process for

WTO accession in the mid-1990s as a condition of movement toward WTO membership.

Notably, in June 1995, the central government announced a \Catalogue for the Guidance of

Foreign Investment Industries" (henceforth, the Catalogue). The Catalogue was modi�ed in

1997, and classi�ed products into four categories in which (i) FDI was supported, (ii) FDI

was permitted, (iii) FDI was restricted, or (iv) FDI was prohibited. As we explain in Section

3.1, we use this classi�cation to create FDI regulation measures. The central government

made substantial revisions to these regulations in March 2002 after China's WTO accession

in 2001, and then made minor revisions in November 2004. These earlier waves of revisions

were largely dictated by WTO requirements (Lu et al., 2017).

In the late 2000s, the Chinese government's strategy on foreign investment shifted from

4In 1983, the State Council of China issued \Regulations for the Implementation of the Law on Sino-
Foreign Equity Joint Ventures", subsequently revised three times until the \Law on Foreign Capital Enter-
prises" was passed in 1986. The \Detailed Rules for the Implementation of the Law on Wholly Foreign-Owned
Enterprises" were issued in October 1990.
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emphasizing the volume and scale of investment to focusing on industries providing the

greatest social bene�ts, prioritizing industries that were technologically advanced, sustain-

able, and environmentally friendly. This change is evident in revisions to the Catalogue

made in October 2007 and December 2011, encouraging investments in new energy, high-

end manufacturing, and modern services while tightening restrictions on high-pollution and

high-energy-consuming sectors (Glueck and Lin, 2011; Kao et al., 2012). These revisions

also re
ected a growing emphasis on fostering innovation, with particular attention given to

industries such as renewable energy, advanced equipment manufacturing, and biotechnology.

These policy shifts underscore China's commitment to attracting foreign investments aligned

with its strategic goals of technological advancement and environmental sustainability.

Our earlier work has probed the determinants of FDI regulatory shifts in order to better

understand government policymaking objectives and suggests that the primary determinants

of liberalization at the industry level were new product intensity, export intensity, the number

of �rms, and the average age of �rms (Lu et al., 2017). In general, industries characterized

by higher new product intensity and more and older �rms were more likely to be liberalized,

while industries characterized by high export intensity were less likely to be liberalized.5

We will discuss further below how how our identi�cation strategy exploits variation across

industries in FDI liberalization and deliberalization, and accounts for potential endogeneity

in this variation.

2.2 Fertility Trends in China

The recent history of fertility policy in China has been dominated by the One Child Policy

(OCP), a state-enforced restriction introduced in 1979. The policy contributed to a sub-

stantial and rapid decline in fertility, with a noticeable drop already evident by 1990|the

starting point of this analysis (Yang et al., 2022). Although precise estimates vary, virtually

all estimates of the total fertility rate since 1995 have been in the range of 1.3 to 1.5, with

continued stagnation or small declines over time (Guo, 2016). Fertility trends also diverged

markedly across urban and rural areas, as the OCP was particularly e�ective in reducing

fertility in urban areas and among more educated women (Li and Shi, 2025). In rural China,

a \1.5 child policy" was introduced in the early 1990s, permitting a second child if the �rst

was a girl, while more remote provinces and ethnic minority households were allowed to

have two or more children (Li et al., 2011; Ebenstein, 2010). These policy di�erences, in con-

junction with other di�erences in underlying fertility preferences, contributed to signi�cant

disparities in fertility rates: by 2015, the �nal year of this analysis, the TFR was estimated

5This analysis uses only the earlier waves of liberalization, however.
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at 1.69 in rural areas, compared to merely 1.16 in urban areas (He et al., 2019).

A large body of empirical work has examined the e�ects of the OCP on a range of

outcomes (Zhang, 2017), including marriage markets (Huang et al., 2023), migration (Huang

et al., 2019), education and income (Huang et al., 2021), subjective well-being (Li, 2021), and

child quality (Li and Zhang, 2017). One of the most striking demographic e�ects of the OCP,

however, has been the sharp distortion in the sex ratio at birth. The combination of strict

restrictions on fertility in conjunction with a strong cultural preference for sons|often tied

to expectations of old-age support|led the sex ratio at birth to rise dramatically, reaching

approximately 120 male per 100 female births by 2000. Empirical evidence indicates that

high sex ratios were primarily driven by fertility restrictions (Li et al., 2011), though the

sex ratio stagnated and began to decline gradually around 2010 (Jiang and Zhang, 2021).

Sex selection was also particularly pronounced at higher birth parities, as families with a

�rst-born daughter were more likely to engage in sex selection for subsequent pregnancies in

pursuit of a son (Huang et al., 2016; Jiang and Zhang, 2021). Nevertheless, the decline in

sex ratio that began around 2010 was observed across birth parities.

During the OCP era, enforcement of fertility restrictions also varied considerably across

regions. Some localities experienced weaker enforcement, which allowed for higher levels of

excess fertility (Short and Fengying, 1998). As a general stylized fact, enforcement was most

stringent in eastern and southern China, regions that correspondingly exhibited the lowest

fertility and the most pronounced sex ratio imbalances (Li and Zhang, 2017). In our analysis,

we will draw on data on regional variation in the OCP to demonstrate that our results are

robust to controlling for variation in the local enforcement intensity across counties (Li et

al., 2011; Huang et al., 2021).

As China's fertility rate has continued to drop, government policy in recent years has

shifted toward encouraging higher birth rates, with reforms allowing two children per family

in 2015 and three children in 2021 (Zeng and Hesketh, 2016); however, these policy shifts

fall outside the time frame of our analysis.

3 Data

3.1 Measuring Exposure to FDI Regulation

Our measure of FDI regulation is based on the FDI Catalogue following the mapping and

industry classi�cation proposed by Lu et al. (2017). First, we classify tradable products

into three groups: (i) the supported category, i.e., products where FDI was supported; (ii)

the permitted category; (iii) the restricted/prohibited category, i.e., products where FDI
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was restricted or prohibited. Next, we compare the changes across each two consecutive

versions of the Catalogue, allowing us to create an FDI regulation index at the product

level, FDI RegIndex pt :

ˆ Liberalized products: These are products for which FDI regulations were reduced and

more FDI was encouraged as of yeart: FDI RegIndex pt = 1. For example, under the

metal product manufacturing industry, metal materials (e.g., aluminum and aluminum-

magnesium alloys) for aerospace was listed in the supported category in the 2011

Catalogue, but in the permitted category in the 2007 Catalogue. This product is thus

designated as a liberalized product in 2011.

ˆ No-change products: These are products for which FDI regulations did not experience

a change as of yeart: FDI RegIndex pt = 0. For instance, under the plastic products in-

dustry, production of polyimide fresh-keeping �lm was listed in the supported category

in both the 2002 and 2004 Catalogues. This product is thus designated as no-change

in 2004.

ˆ De-liberalized products: These are products for which FDI became more restricted and

regulations for FDI in
ows increased:FDI RegIndex pt = � 1. For example, under the

ferrous metallurgy and rolling industry, production of heavy iron plate was listed in

the supported category in the 2002 Catalogue, while it was listed in the permitted

category in the 2004 Catalogue. This product is designated as a de-liberalized product

in 2004.

We then map products in each version of the Catalogue to the 4-digit Chinese indus-

trial classi�cation 2002 version (CIC2002) using the Industrial Product Catalogue from the

National Bureau of Statistics.6 As a �nal step, we manually map the 4-digit industry code

(CIC2002) to 3-digit industry classi�cation in the 1990 census data (Chinese industrial clas-

si�cation 1984 version, CIC1984). We de�neFDI RegIndex it as the unweighted industry

mean of the product-level variableFDI RegIndex pt across all productsp in a given 3-digit

industry i in a given yeart. FDI RegIndex it thus varies continuously between� 1 and 1.7

Figure 1 provides an illustration of the patterns of FDI liberalization and de-liberalization

experienced over this period. Figure 1a shows the proportion of industries that were subject

to FDI liberalization and de-liberalization over time. There are two meaningful waves of

6We do not weight products within an industry (based on, for example, the percentage of output or
exports that is constituted by a particular product). Detailed product-level data on industrial output, sales
or exports in the pre-period (1990 or earlier) is not available.

7The only exception is the index de�ned as of the 2005 census; this captures two waves of liberalization
or de-liberalization, and thus can vary from � 2 to 2.
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liberalization: the �rst wave in the period 1998{2001, corresponding to China's accession to

the WTO, and the second wave in the period 2004{2007, during which China encouraged FDI

into more environmentally-friendly and technologically advanced industries. De-liberalization

measures are concentrated in the post-2004 period as investments into pollution-intensive

sectors were discouraged. Figure 1b shows a histogram of the cumulative FDI regulation

measures experienced by all industries observed; this cumulative variable is not used directly

in the analysis, but captures the overall direction of policy during this period. The majority

(55%) of industries experienced net liberalization during this period, though 31% experienced

no change, and 14% experienced cumulative de-liberalization.

Table A3 provides an overview of industries characterized by low and high liberalization

scores. The former (generally discouraged industries) are primarily industries corresponding

to the processing of raw materials (chemicals, petroleum, gas and oil). The latter include

a broad range of manufacturing subindustries, including some that are presumably higher-

technology and more capital-intensive (computer manufacturing) and some more generic

types of manufacturing (general equipment, brick and materials for construction). Overall,

the pattern observationally suggests there are few obvious shared characteristics of highly lib-

eralized industries. Interestingly, the major subsectors of primary production | agriculture,

forestry, �shing, and mining | are not observed on the list of high or low level liberalization

industries, as they are characterized by a more intermediate level of regulatory change.8 As

described in more detail below, we will draw on existing literature around FDI determinants

highlighting that it is generally larger and more dynamic (more new product) industries

that are liberalized, control for these determinants of liberalization, and argue that residual

variation in liberalization is quasi-exogenous.

We then compute county-level exposure to FDI regulation measures as the employment-

share-weighted-average FDI regulation index across the three-digit tradable industries active

in the county:

FDI RegIndex ct =
X

i

L1990
ic

L1990
c

FDI RegIndex it ;

where c indexes counties,i indexes 3-digit industries, andL ic represents employment in a

tradable subsector i;L c is total tradable employment in a particular county.9 FDI RegIndex ct

takes the form of a shift-share measure where the initial employment shares from the 1990

census are the \shares" and the industry FDI regulatory changes are the \shocks". The FDI

8The majority of primary industries are characterized by a cumulative FDI variable of either zero |
indicating no regulatory change | or � 1, suggesting a mild shift toward de-liberalization. The subsectors
corresponding to food crops and other agriculture are both characterized by a cumulative liberalization score
of � 1.

9The subsectors included in this calculation encompass all subsectors of tradable production: agriculture
and other primary subsectors as well as all subsectors of industry.
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regulation index constructed using a particular round of revisions applies to the period from

that round of revisions until the next round.10

Across counties, the within-county change in the FDI index from 1990 to 2015 has a

population-weighted mean of 0.75, consistent with the broader stylized fact that most coun-

ties moved from substantial pre-WTO restriction to substantial post-WTO openness. Ap-

pendix Figure A2 illustrates the regional variation in the changes in FDI regulations across

counties. Counties showing darker shading experienced the most signi�cant FDI liberaliza-

tion, while counties showing lighter shading experienced more limited liberalization (or in-

creased restrictions for the lightest shaded areas). Overall, there is substantial cross-sectional

variation in exposure.

3.2 Population Census Data

We use data from the China population census by combining the 1990, 2000, and 2010

census waves and the 2005 and 2015 one-percent population censuses. The census contains

detailed information on region of residence, labor market engagement, industry, demographic

characteristics, marriage, fertility, and migration. For our analysis, we restrict the sample

in each census wave to individuals who are in prime reproductive age (18{39) in 1997, the

year in which the �rst wave of FDI liberalization was initiated (i.e., they were born between

1958 and 1979).11 Individual-level data is then collapsed to county-level means, using a set

of 2491 counties observed consistently across the census waves.12

For fertility, we observe in the micro-level data a binary variable for whether a woman

reports a birth (and whether the new birth was a boy or girl) over the past year, enabling us

to aggregate and construct the number of births in each county cell over the previous year.

We also know the total number of children reported by each woman, enabling us to identify

whether a woman has any children, and the parity of any new births.13 For employment

10For example, the regulation changes between the 1995 and 1997 catalogues are used to construct a
policy change variable that applies to the years 1997 to 2001. Since only one census round was collected
in this period (corresponding to the year 2000), the FDI policy change applies to this year. Similarly, the
(cumulative) regulation changes from 1997 to 2001 and 2001 to 2004 are used to create a policy variable that
applies to the census round 2005; the 2004 to 2007 regulation changes create a policy variable that applies
to the census round 2010; and the 2007 to 2011 regulation changes create a policy variable that applies to
the census round 2015. This data structure is also summarized in Table A1 in the Appendix.

11The only caveat to this sampling strategy is that in the 1990 wave, we exclude individuals born before
1972, who were under 18 as of 1990. All other waves include the full set of birth cohorts.

12We track counties as their boundaries changed, using information from the Ministry of Civil A�airs, to
link them and ensure statistical consistency. For cases in which a county changes its name or code without
changing its administrative boundary, those counties are treated as the same unit.

13The census form does not, however, include a full retrospective birth history or the birth dates of older
children (children not born in the past year). For this reason, we are not able to construct a full year-level
panel of fertility; we only observe fertility as of the reference year for each census.
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variables, we calculate employment shares relative to the total population in the target

cohorts observed in that county and wave, inclusive of migrants (who are generally observed

in their county of residence, i.e. the migration destination county). We will also demonstrate

that our results are robust to using an age-based sampling strategy that samples individuals

of the same age in each census wave, rather than a cohort-based sample. Table 1 provides

an overview of summary statistics for variables of interest at the county level.

3.3 Firm Data

We also present some secondary �ndings around mechamisms drawing on the Annual Survey

of Industrial Enterprises (ASIE) from 1998{2009 and 2011{2013, a survey of medium and

large-size �rms, while we also report supplementary results using the �rm census from 1995,

2004 and 2008. Both sources of �rm data include only formal �rms.14 Using both sources, we

classify a �rm as foreign if more than 25% of its registered capital is held by foreign investors.

We then construct the log of the county-level sum of outcomes of interest, including total

employment, sales and the number of �rms for domestic and foreign �rms, respectively; the

county aggregate is zero if there are no foreign �rms or no large-scale �rms in the county.

Appendix Table A1 summarizes how the FDI shocks constructed map into each wave of

census and �rm data, and Appendix Table A2 provides an overview of summary statistics

from the �rm data.

4 Empirical Strategy

4.1 Identi�cation

The objective of this paper is to estimate the e�ect of FDI liberalization on demographic

change, and thus our baseline speci�cation examines whether counties with greater exposure

to FDI liberalization experience di�erential changes in outcomes of interest after the imple-

mentation of FDI policies. We estimate the following di�erence-in-di�erences speci�cation:

Yct = �FDI RegIndex ct + X 0
ct 
 + � c + � t + � ct ; (1)

where c denotes county andt the survey year, andYct represents county-level outcomes

described in Section 3.FDI RegIndex ct is the county-level FDI regulation index, and� is

14The ASIE includes all state-owned �rms as well as all �rms reporting annual sales above 5 million yuan
in 1998{2010 and sales over 20 million yuan in 2011{2013. The 2010 data is not accurate and has been
excluded. The number of observations in the speci�cation of interest is thus 37,335, corresponding to 2,489
counties observed every year for 15 years.
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the coe�cient of interest capturing the response of county outcomes to exposure to FDI

regulatory changes. The terms� c and � t represent county and year �xed e�ects. We weight

all regressions by the initial county population in 1990 (nc), and cluster standard errors at

the county level; the sample period is from 1990 to 2015.

Our baseline speci�cation also includes a rich additional set of controls (X 0
ct), including

FDI determinants, initial county characteristics, and other policy changes, all of which are

interacted with year �xed e�ects. We explain each set of controls in turn.

First, our speci�cation includes major determinants of FDI shown to predict FDI 
ows

at the industry level: export intensity, industry age, new product intensity, and industry

age. (The analysis exploring these determinants is described in the next subsection.)15 More

speci�cally, in our main regression each industry characteristic is converted to a county-level

average (using initial industry employment shares as weights) and interacted with year �xed

e�ects to serve as a control in our main speci�cation.

Second, we control for the initial values of �ve county characteristics measured in 1990

interacted with year �xed e�ects. This includes the initial share of rural hukou in county

population, to account for the fact that rural locations may be less desirable for foreign �rms;

the initial share of the Han ethnic group in county population, as a control for ethnic diversity;

the initial share of employment in the manufacturing sector, to account for characteristics of

more industrialized counties; the initial average years of education in the county, to account

for skill di�erences across counties; the initial fertility rate for women aged 18-39, to account

for initial variation in fertility preferences and implementation in OCP; and the distance to

the nearest port, as a proxy for transaction costs involving international trade. Appendix

A.1 provides descriptions and sources of data for these variables.

Third, we control for several other policy changes whose timing overlaps with FDI liber-

alization: the average changes in China's import tari�s; the average exposure of the county

to the elimination of quotas on textiles and clothing imports due to the phasing out of

the Multi-Fiber Arrangement (MFA); the average changes in other non-tari� barriers; the

average changes in production subsidies; the average changes in the share of state-owned

enterprises; the average US import Normal Trade Relations (NTR) tari� rates applying to

goods produced by each county; and the time-invariant NTR gap and contract intensity in-

teracted with year dummies. Appendix A.2 provides details on data sources and construction

of these variables.16

15The �rst three measures come from the 1995 �rm census, the earliest �rm level data available. Since
information on new product intensity is not available in the 1995 �rm census, we use data from the 1998
Annual Survey of Industrial Enterprises (ASIE) for creating this index.

16We use a long-di�erence capturing these policy changes because our analysis relies on a panel of census
years, rather than a full panel; accordingly, the precise shift in tari� changes or subsidies associated with
the year in which a census happens to be conducted is not necessarily an appropriate proxy for the broader

12



For robustness, we will also present (for our primary �ndings only) a simpler speci�ca-

tion using a reduced set of controls, including only the determinants of FDI and the baseline

county characteristics (excluding other correlated policy shocks), as well as county and year

�xed e�ects. For all speci�cations, our identi�cation strategy thus requires only an assump-

tion of conditional exogeneity of the shocks of interest, conditional on the supplemental

controls. We also present in our primary tables alternate standard errors and p-values esti-

mated following Ad~ao et al. (2019), allowing regression residuals to be correlated across any

locations sharing exposure to the same industry-level shock.

4.2 Exogeneity of Policy Shocks

As noted above, our identi�cation strategy primarily assumes that the policy shocks (FDI

liberalization) are exogeneous: more speci�cally, we require that industry-level shocks are

uncorrelated with the average county-level characteristics that co-vary with patterns of de-

mographic change (Borusyak et al., 2022; Xu, 2022). However, we will also provide some

supplementary evidence suggesting that the baseline variation in industrial composition is

quasi-exogenous relative to prior trends in local marriage and fertility.

In assessing the quasi-exogeneity of the policy shock of interest, we essentially provide

a two-part argument. First, we document that FDI liberalization is predicted by certain

industry characteristics, where we build on the evidence presented in Lu et al. (2017); our

main speci�cation then controls for these characteristics.17 Second, we demonstrate that

FDI liberalization is largely uncorrelated with pre-treatment county-level characteristics,

allowing us to argue that conditional on the industry characteristics, the policy shocks are

plausibly quasi-exogenous. However, we also control for these county-level characteristics to

be conservative in identi�cation.

First, we analyze the determinants of FDI liberalization across all �ve waves of policy

change, regressing 3-digit industry-level variables capturing whether an industry experienced

liberalization or deliberalization in each wave of policy change on a series of industry char-

acteristics in a pooled regression, with standard errors clustered at the industry level.18 The

characteristics include export intensity, industry age, new product intensity, and industry

age. The results reported in Panel A of Table A5 suggest that more liberalization is observed

in industries characterized by higher intensity of new products and more �rms; export in-

tensity and industry age do show a positive correlation with FDI liberalization, but it is

trend in policies during this period.
17This previous paper analyzed only the determinants of FDI liberalization conducted in conjunction with

WTO accession in 2001, while we analyze a longer time series.
18There are 221 industries observed in each of �ve waves of FDI reforms, yielding 1105 observations.
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statistically insigni�cant. As noted above, our speci�cation then controls for these four de-

terminants, allowing us to argue that residual variation in the liberalization index is more

plausibly quasi-exogenous.

Second, to explore the exogeneity of industry-level FDI policy shocks to county-level

characteristics, we follow Borusyak et al. (2022) and calculate each industry's exposure to

these characteristics and correlate them with changes in industry-level FDI regulation for

each wave. The county-level pre-treatment characteristics are measured in the 1990 census

or using time-invariant geographic data and include the manufacturing employment share,

rural hukou share, fertility rate, Han ethnic group share, average years of education, and

county's distance to its nearest port.19 Each industry's share-weighted average exposure�X i

to a characteristic X c is calculated as �X i = (
P

c ncsicX c) =(
P

c ncsic ), and normalized to

have zero mean and unit variance. The shifts in industry-level FDI regulation index for each

wave,FDI RegIndex i are regressed on the transformed county-level characteristics�X i , with

standard errors clustered at the county level:20

FDI RegIndex it = � + �X 0
i � + 
 t + � it ; (2)

where 
 t is the FDI wave dummy. The results reported in Appendix Table A5 show that

initial county characteristics are generally uncorrelated with the FDI policy shocks of interest.

However, we also control for county-level characteristics to address any residual bias.

As a supplementary robustness check, we explore whether baseline employment shares

in high-liberalization industries are correlated with the pre-period realization of marriage

and fertility. We identify the industries characterized by the largest cumulative shift in FDI

liberalization over time (�rst the industries in the highest 5% of the index; followed by the

highest 10% and 20%); calculate the baseline employment share in each county in these

high-liberalization industries; and regress this baseline employment share on the 1982 level

of fertility and marriage, conditional on other pre-period controls. (We cannot conduct a

full pre-trend analysis since we have only a single pre-period; but this allows us to assess

whether there is any correlation between the ex ante level of the variable of interest, and the

baseline employment shares). The �ndings, reported in Table A4, show correlations that are

uniformly small in magnitude and statistically insigni�cant.

19Given the time period of the analysis, the 1990 census is the primary data source that has consistently
reported data on relevant covariates at the county level reported pre-treatment. Appendix A.1 provides more
detailed descriptions of these variables and any other information on data sources.

20The regressions are weighted byni =
P

c ncsic , measuring the average county-level exposure to FDI
shock.
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5 Empirical Findings

In this section, we present our �ndings on the positive impacts of FDI liberalization on

marital formation and fertility, and then explore various channels for the observed e�ects,

including e�ects on local labor markets and labor demand, education, and migration.

5.1 Marriage and Fertility Outcomes

We �rst analyze whether exposure to FDI liberalization policy a�ected marriage and fertility

outcomes, focusing on the sample of individuals in the prime reproductive age range of 18{39

in 1997. While prior studies examined the e�ects of trade-induced shocks on demographic

change (Heath and Mobarak, 2015; Autor et al., 2019; Keller and Utar, 2022; Mansour et

al., 2023), we know little about how marital formation and fertility respond to local labor

market shocks stemming from FDI liberalization.

Panel A of Table 2 presents the e�ects of FDI policy shocks on marital status among

women and men, respectively. The coe�cient estimates in columns 1 and 4 show that ex-

posure to FDI liberalization deters marital formation, reducing the probability of marriage

for both women and men. The magnitude implies that the average (population-weighted)

liberalization shift for the typical county, a shift of 0.75, will lead to a 1.5 percentage point

decline in the probability of marriage.21 The estimates in columns 2 and 5 indicate that

the reduction in marital formation corresponds to a higher probability of never-marriage

(approximately 2.1 percentage points for both men and women); there is no signi�cant shift

in the probability of divorce for either men or women, though the estimated coe�cient is

negative (suggesting that the marginal marriage that is forgone post-FDI-liberalization was

in fact more likely to terminate in divorce). The �ndings in Panel B for the speci�cation

with reduced controls are qualitatively similar, with a signi�cant increase in the probabil-

ity of never-marriage for women; and the key �ndings remain statistically signi�cant when

estimated using standard errors calculated following Ad~ao et al. (2019).22

Table 3 then explores the e�ects of FDI liberalization on fertility outcomes among women.

The estimates in columns 1 and 2 show that exposure to FDI liberalization reduces fertility,

measured as both the percent of women with children and births per 1,000 women. In

Columns 3 and 4, we can see that the e�ect is concentrated among �rst births, with the

decline in second births small in magnitude and statistically insigni�cant: though there is

some imprecision in the estimates, the coe�cient for the decline in �rst births is around

21The implied calculation given the estimated treatment e�ect: 0.75 * 0.02.
22In Panel B, the decline in ever-married is noisily estimated for women, but close to signi�cant at con-

ventional levels p = 0 :139 using the shift-share corrected standard error following Ad~ao et al. (2019).
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seven times larger than the coe�cient for the decline in second births. Similarly, in Columns

5 and 6 it is evident that the decline in births is meaningfully larger for births of male infants

than births of female infants: though there is a decline for both categories, the decline in

male births is roughly twice as large as the decline in female births. There is no signi�cant

shift in non-marital births (column 7), a phenomenon that remains extremely rare in China.

Again, the �ndings are parallel for the speci�cation using reduced controls (Panel B), and the

declines in overall births and �rst births remain statistically using standard errors calculated

following Ad~ao et al. (2019).

The patterns for male and female births are consistent with the hypothesis that the

marginal woman or couple who fails to marry and have a child following a positive FDI shock

had a particularly strong son preference, possibly re
ecting a relatively lower unconditional

preference for childbearing. As previously noted, the existing literature suggests that sex

ratios at birth in China began to decline by around the year 2010, and our �ndings suggest

that globalization-related shocks may have contributed to this decline. Interestingly, the

FDI-related shift seems to be observed primarily at �rst parity (where sex ratios were also

declining, though not as rapidly as at higher parities) | a point that will be explored further

below in the �ndings reporting heterogeneity across rural and urban areas.

Overall, both the marriage and fertility e�ects are highly consistent, suggesting that FDI

shocks lead to a decline in marriage and childbearing, seemingly concentrated among couples

who would have otherwise been more likely to engage in sex selection for a son (and hence

leading to a disproportionate decline in male births). Given that both extramarital fertility

and marriage without childbearing are infrequent in this context (Yu and Xie, 2021), the

correspondence between marriage and fertility e�ects is unsurprising. We interpret these

�ndings as the cumulative e�ect of FDI policy changes over the full 25-year period on the

probability of having achieved a certain status (married, or reporting a child) as of the �nal

year, at which point the youngest members of the sample are 36 and have presumably largely

completed their fertility. From 1990 to 2015, the average county experienced an decrease in

the share of women aged 18{39 who have children from 70% to 56%, a 14 percentage-

point decline. Our coe�cient estimates imply that a one standard deviation increase in FDI

regulation index predicts a 1.8 percentage point (0.75Ö 0.024) decline in this measure,

corresponding to 13% of the overall shift.

Table 4 then presents these �ndings estimated separately for urban and rural counties, for

marriage in Panels A1 and A2 and fertility in Panels B1 and B2.23 For marriage, the e�ects

23We de�ne the urban sample as counties whose name includes the \qu" or \shi" (i.e., city) su�x in 1990
(Erten and Leight, 2021). The rural sample includes counties with the "xian" su�x. Approximately 39% of
the counties are categorized as urban.
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are similar in urban and rural areas with the notable exception of the estimated increase in

the probability of never-marriage for women in rural areas (2.7 percentage points, compared

to 1.9 in urban areas). The increase in never-marriage is also somewhat larger for men in

rural areas (2.5 percentage points relative to 1.9 in urban areas).

For fertility, however, the pattern of larger e�ects in rural areas is even more notable:

the fertility e�ects seem to be highly concentrated in rural areas, though with the important

caveat that the di�erences across urban and rural areas are generally noisily estimated (as

evident in Panel C). For urban women, the declines in the percentage of women with children

and the number of births per 1000 are now statistically insigni�cant. The corresponding

coe�cients for rural women remain signi�cant and are at least double the magnitude of the

corresponding coe�cients for urban women. The patterns by birth parity and gender are also

interesting: the decline in �rst births is in fact of roughly similar magnitude for urban and

rural women, though for second births, rural women show a continued decline while there is

a slight (insigni�cant) increase in urban areas. The decline in male births is also around 50%

larger in rural areas vis-a-vis urban areas. These patterns are mutually consistent: given that

rural women are ex ante much more likely to have more than one child, the decline at higher

parities is concentrated among rural women (Li et al., 2024), and given that male births are

also observed with higher probability at higher parity births (Jiang and Zhang, 2021), this

leads to a larger decline in male births in rural areas.

5.2 Potential Mechanisms

In the previous section, we argued that exposure to FDI liberalization led to a decline in

marriage formation and fertility; in this section, we explore multiple channels for these e�ects.

We show that our results are largely driven by changes in women's labor market outcomes

that increase the returns to their time spent in paid employment, thereby reducing incentives

to marry and have children. We also evaluate and ultimately rule out the following alternate

channels: (a) changes in educational attainment in response to new economic opportunities,

and (b) potential migration 
ows that alter local fertility norms.

5.2.1 Labor market outcomes

The �rst potential channel for reduced fertility is shifting labor market outcomes for both

men and women, and particularly for women relative to men. If women enter the labor force

in response to FDI liberalization, or shift into higher-return positions or occupations, the

higher value of their time in paid employment in the labor market may lead to a reduction

in fertility (Franck and Galor, 2015; Wanamaker, 2012; Doepke, 2004; Doepke et al., 2023).
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The theoretical literature suggests this channel is most salient for increases in women's wage

income, as opposed to male income (Galor and Weil, 1996). The existing empirical evidence

around globalization-related shocks is primarily drawn from the analysis of negative (import

competition) shocks, in the U.S. (Autor et al., 2019), Germany (Giuntella et al., 2022), and

Latin America (Mansour et al., 2023; Karim, 2023), but has not assessed the (positive) e�ects

of FDI.

We begin by analyzing multiple sources of data that allow us to trace the e�ects of FDI

shocks on both labor demand and labor supply. We estimate the e�ects of FDI liberalization

on total employment and sales of non-agricultural �rms, as well as the number of �rms,

in counties more a�ected by the shift in FDI liberalization relative to less a�ected counties.

Table 5 presents the �ndings using the ASIE data capturing medium and large �rms, and the

coe�cient estimates in Panel A are all signi�cant and positive, indicating a positive e�ect of

exposure to FDI liberalization on employment, sales, and the number of �rms. The estimate

in column (1) implies that a one standard deviation increase in FDI regulation index predicts

a 0.5 log points increase in total employment, corresponding to a 24% increase in the change

in outcome mean over the sample period.24 The e�ect sizes are similar for total sales and

the number of �rms. The parallel speci�cations reported in Panels B and C for samples of

foreign and domestic �rms indicate the pattern is consistent for both subsamples, and also

consistent when estimated using data from the �rm census (Appendix Table A6).

Overall, FDI liberalization led to increased entry of foreign �rms in counties more exposed

to the policy, while also bene�ting local domestic �rms, resulting in a relative increase in

total employment. We can then examine the e�ects of these shifts on labor market outcomes

using census data, assessing whether increasing labor demand in the non-agricultural sector

led to shifts across sectors or shifts in total employment, and crucially, whether these e�ects

are the same for men and women.

The �ndings are reported in Table 6. The �rst four columns present the estimates for

variables measuring the percentage of the population in the target cohorts employed in

di�erent sectors at the county level; the last two columns report estimates for the percentage

of the population that is unemployed or not in the labor force (NILF). Panel A focuses on

individuals aged 18{60 in 1997; Panel B further restricts to the sample to those of prime

reproductive age (18{39) in 1997, and Panels C and D restrict the sample to men and women,

respectively. The evidence consistently suggests that greater exposure to FDI liberalization

reduces agricultural employment and increases manufacturing and service employment, with

no shift in total employment, unemployment, or nonparticipation. From 1990 to 2015, the

24From 1998 to 2013, log employment increased from an average of 6.347 to 8.435 at the county level. This
implies that FDI liberalization is associated with an increase in log employment by 24% (0.5/(8.435-6.347)).
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average county experienced a 21 percentage point increase in the share of individuals aged

18{39 working in non-agricultural sectors (manufacturing and services), rising from 33% to

54%. The estimates in columns 3 and 4 of Panel B imply that a one standard deviation

increase in FDI regulation index predicts a 4.7 percentage point (0.75Ö (0.03 + .033))

increase in non-agricultural employment share, or roughly 22% of the overall shift in non-

agricultural employment.

Panels C and D of Table 6 report similar labor market e�ects for men and women: there

is little evidence of any heterogeneity, though it does seem that women are slightly less likely

to substitute into the service sector (Column 4 of Panel D) and thus are more likely to exit

the labor market entirely (Column 6 of the same panel). The p-values in Panel E con�rm

that the hypothesis that the e�ects are consistent for men and women cannot be generally

be rejected, though the di�erence in the probability of exiting the labor market for men and

women is signi�cant at the �ve percent level. Further investigation also demonstrates these

e�ects are relatively consistent across urban and rural areas, as reported in Table A7. This

suggests the larger fertility response observed in rural areas, as previously reported, does not

re
ect a larger labor market response in rural areas.

Unfortunately, the census data does not report any information on wages or income.

General patterns of di�erential productivity across agricultural and non-agricultural sectors

(described in more detail in Erten and Leight (2021)) would imply substantial potential

income gains associated with a shift out of agriculture, on the order of a fourfold gain

in productivity. We can also use data from the same large-scale manufacturing �rm data

used above to assess the e�ect on wages within the secondary sector, in both foreign and

domestic �rms; this evidence is reported in Table A8 and suggest a strongly positive e�ect

of FDI liberalization on wages, generated solely by within-sector productivity gains. Insofar

as this does not capture the potential wage gains associated with substitution across sectors,

however, this e�ect is plausibly a lower bound on the e�ect of FDI on wages or wage-related

income.

5.2.2 Migration

Another potential channel through which FDI liberalization may a�ect marriage and fertility

is migration: if workers are more likely to migrate to areas experiencing FDI liberalization

(particularly urban areas), this may shift their fertility preferences. If men and women are

di�erentially likely to migrate, a mismatch in migration behavior may also a�ect fertility.

Existing evidence suggests that trade shocks can lead to substantial within-country migration

(Fern�andez Guerrico, 2023; Dix-Carneiro and Kovak, 2019), and there is evidence of this

phenomenon in China (Facchini et al., 2019); again, however, there is little evidence around
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FDI speci�cally. High rates of migration may have unpredictable e�ects on fertility: marriage

and fertility may decline if patterns of migration are mismatched by gender, or simply because

movements from rural to urban areas lead women to adjust their fertility down to match the

generally lower levels prevailing in urban areas (He et al., 2019).

To explore this channel, we analyze the immigration rate at the county level, de�ned as

the percentage of the target cohort (individuals aged 18{39 in 1997) who are reported as in-

migrants, and the emigration rate, which represents the percentage of this cohort reported as

out-migrants following Imbert et al. (2022).25 In both cases, migration is de�ned as any move

across county lines. The results reported in Table 7 show no robust evidence of a signi�cant

change in inter-county migration in response to FDI policy changes. These results further

ameliorate the concern that our estimates are confounded by cross-border worker migrations

induced by FDI liberalization in neighboring counties.

5.2.3 Education

A third channel potentially relevant to the e�ect of FDI on fertility is shifts in human capital

accumulation, as measured by education. If liberalization of FDI leads to a shift in the

returns to education (either increasing or decreasing these returns), educational attainment

may change accordingly; youth will also face the trade-o� between short-term returns in the

labor market (working in FDI-liberalized industries) and long-term returns to education.

The existing literature assessing the e�ects of trade liberalization shocks has found varying

patterns in di�erent contexts (Heath and Mobarak, 2015; Blanchard and Olney, 2017; Atkin,

2016), though in China, the e�ects of trade liberalization shocks on education are generally

negative (Lin and Long, 2020; Leight and Pan, 2024; Li et al., 2019); the e�ects of FDI

on education have not been rigorously examined. If education did increase in response to

FDI liberalization, higher (lower) levels of education for women are generally associated

with declining (increasing) fertility in developing country contexts (John, 2024; Breierova

and Du
o, 2004; Lavy and Zablotsky, 2015; Ozier, 2018; Keats, 2018; Osili and Long, 2008;

Behrman, 2015; Du
o et al., 2024; Marchetta and Sahn, 2016).

We examine whether FDI liberalization had any positive e�ects on educational attain-

ment by focusing on the probability of high school enrollment and college enrollment. Here,

however, we cannot use the previous cohort-based sampling strategy; that set of cohorts is

de�ned as minimum age 18 as of 1997, and thus virtually all individuals have completed their

education prior to the analytical period of interest and show no variation in the dependent
25The immigration rate is measured as the share of migrants who arrived in a given destination relative

to the total number of non-migrant residents in that destination. The emigration rate is measured as the
share of migrants who departed a region relative to to the total number of residents in that origin region.
Migration data are available from the 2000, 2005, 2010, and 2015 census rounds.
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variable. We instead use an alternate sample de�ned consistently by age over time, rather

than by year of birth. Speci�cally, we restrict the sample to individuals aged 18{39 in each

census wave; we will subsequently demonstrate our primary �ndings are also robust when

estimated in this speci�cation. We then estimate the e�ects of FDI shocks on education in

this age-based sample.

The �ndings are presented in Table 8 and suggest that the e�ects of FDI shocks on enroll-

ment are generally positive but insigni�cant, for both men and women. This is distinct from

the evidence around the e�ects of trade shocks, where (as previously noted) the literature

�nds negative e�ects, but it does not suggest that shifts in education are a major factor in

declining fertility. The only slight exception is an increase in the probability of college enroll-

ment for women in counties more exposed to FDI shocks, but this coe�cient is signi�cant

at only the ten percent level (Column (3) of Panel B).

5.3 Summing up

Overall, our �ndings seem to suggest that the primary channel for the observed decline

in marriage and fertility is shifting labor market outcomes. There is little evidence of any

substantial change in migration or education. Rather, as both men and women exit agri-

culture and shift to non-agricultural employment following the positive shocks to local non-

agricultural labor demand, this leads to a decline in fertility presumably re
ecting the higher

return to women's time in their new occupations. Importantly, there is no evidence that

women bene�t disproportionately vis-a-vis men, as the observed e�ects are generally sym-

metric. However, even this symmetric e�ect is su�cient to lead to a reduction in fertility.26

6 Robustness Checks

In this section, we conduct multiple sensitivity analyses to ensure the robustness of our

�ndings. In particular, we show that our results are robust to using an industry-weighted

speci�cation; using alternative constructions of the FDI shock variable; accounting for re-

gional variation in enforcement of the One Child Policy; using an age-based sample instead

of a cohort-based sample; and controlling for cross-county spillovers.

Industry-weighted speci�cations Table A9 presents industry-weighted regressions fol-

lowing Borusyak et al. (2022) and Borusyak et al. (2025). We aggregate the location-year

26While it is possible that women who shift out of agriculture also experience an adjustment in their hukou
status that would restrict their ability to have a second child, it is evident that the e�ect is also signi�cant
for the probability of reporting any child, a status that would be una�ected by shifts in hukou.
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panel to an industry-year panel using the 1990 employment shares, and then recover the

location-level coe�cient using a two-stage least squares speci�cation. Consistent with the

objectives of this robustness check, we observe that the estimated coe�cients for the pri-

mary outcomes of marriage and fertility are identical to the previous speci�cation (within

rounding error), and the pattern of statistical signi�cance is entirely consistent.

Alternate Speci�cations We then explore a series of alternate speci�cations for the pri-

mary results. In Table A10, we estimate the main speci�cations without weighting with

respect to initial population. In Table A11, we re-estimate the primary results for an alter-

native FDI liberalization shock constructed by assigning a zero value to the FDI regulation

index for nontradable sectors. To ensure that the results are not driven by industry outliers,

we conduct two additional robustness checks: in Table A12, we construct an alternative FDI

regulation index by excluding industries characterized by the lowest value of the industry-

level FDI index; and in Table A13, we construct an alternative FDI regulation index by

excluding industries characterized by the highest level of liberalization. The results in all

four tables are consistent with our primary results.

Local OCP variation To further evaluate the robustness of the estimated e�ects of FDI

liberalization on fertility, we include additional control variables capturing variation in the

local enforcement of the OCP. We do this by drawing on two existing sources of data. The

�rst is county-level variation in the excess fertility rate (above OCP policy targets) in 1981,

prior to any FDI liberalization, a variable employed by Li and Zhang (2017) as a proxy for

local enforcement of fertility policy. The second variable is province-level variation in the

average penalty for violating the policy, calculated in the pre-1990 period, as analyzed by

Huang et al. (2021). In both cases, we match these variables to our existing sample and

include interactions between the baseline OCP variable and census wave �xed e�ects. The

results reported in Appendix Tables A14 and A15 are entirely consistent with our primary

results. Hence, we conclude that local variation in the OCP enforcement is not driving the

observed patterns.

Age-based sample As previously noted, we can also construct our sample using individu-

als of the same age over time (observed in each census wave). This design has the advantage

of allowing us to abstract from any systematic shifts in outcomes linked to cohorts aging

over time; however, in this speci�cation we cannot rule out that fertility has merely been

postponed. These �ndings are reported in Appendix Table A16 for marriage and fertility

outcomes, and are consistent with our primary results.
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Neighboring County E�ects Our identi�cation strategy relies on the assumption that

only the local FDI shock is relevant for demographic outcomes. However, there could be

spillover e�ects across county borders, and to account for the e�ects of these cross-border

shocks, we construct a measure of FDI liberalization of neighboring counties, and include

the measure in the speci�cations.27 Here, dist c denotes the set of counties within ar -mile

radius of the countyc, and 
 ck denotes the employment share of residents of countyk in the

neighboring counties of the countyc in 1990. We report results by including FDI shocks of the

neighboring counties within a 50-mile radius in Appendix Table A17 and a 300-mile radius

in Table A18. We �nd that the results are highly consistent, indicating that cross-county

spillovers of FDI liberalization do not confound our estimates.

7 Conclusion

In this paper, we use a new dataset quantifying changes in FDI regulations between 1997

and 2011 at the industry level in China to assess the e�ects of FDI liberalization on de-

mographic change. During this period, the broad trend of policy shifts was toward more

limited regulation to encourage the entry of foreign �rms; slightly later, some regulations

became more stringent to restrict the entry of polluting and high-energy-consuming foreign

�rms with the goal of encouraging investments in renewable energy and technology-intensive

manufacturing. By comparing changes across each consecutive versions of the regulations,

we create a FDI regulation index at the product level, and map these products to industries

observed in the 1990 census. We then construct a shift-share FDI policy shock at the county

level using initial employment weights in conjunction with industry shocks.

Our �ndings reveal that counties more exposed to FDI liberalization experienced a sig-

ni�cant decline in both marriage and fertility (moving in tandem), with these e�ects con-

centrated in rural areas. The decline is also concentrated among births of boys, suggesting

that positive globalization shocks are contributing to the slow reduction in the sex ratio

at birth observed after 2010. A detailed exploration of the potential channels for declining

fertility suggests that the primary relevant channel is shifting labor market outcomes for

both men and women, who switch out of agriculture and into non-agricultural production.

This plausibly corresponds to a substantial positive income e�ect, but it is symmetric across

genders: there is no evidence that women disproportionately bene�t, nor is there evidence

that education or migration are meaningful channels.

These �ndings stand in some contrast to a larger literature drawn primarily from high-

income countries (and some cross-country analysis) that �nds that it is generally shocks to

27This measure is de�ned asFDI RegIndex neighbor
ct =

P
k2 dist c


 ck FDI RegIndex kt .
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female labor demand that reduce marriage and fertility (Galor and Weil, 1996; Do et al.,

2016; Schaller, 2016). One interpretation of this pattern is that in a context characterized by

more inequitable gender norms, even a symmetric shock is su�cient to shift women's outside

options su�ciently to reduce fertility. Another interpretation is that the interaction of the

positive (but symmetric) labor demand shocks and the restrictive fertility policies observed

in China leads to a robust fertility response even for a symmetric shock. This point might

be usefully explored in further research.

This paper is the �rst to analyze the impact of FDI on demographic change, and the �nd-

ings have broader implications for the economic and demographic consequences of globalization-

related shocks. To the extent that such shocks induce sectoral shifts in employment of men

and women towards more demanding and higher-pay industries, they can signi�cantly in
u-

ence demographic transitions. Consistent with a broader literature on the e�ects of industri-

alization on fertility, rising FDI may reduce birth rates by deterring marriage and increasing

the opportunity cost of having children.
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Figure 1: FDI Liberalization Shocks at Industry Level

(a) FDI regulation measures by wave

(b) Distribution of cumulative FDI regulation measures

Notes: The data comes from the Catalogue for the Guidance of Foreign Investment Industries from
1995 to 2011 for 238 subsectors of tradable production. Panel A plots the proportion of industries
for which the Catalogue reports increased FDI liberalization and de-liberalization measures by
waves of the Catalogue; the omitted category is industries reporting no regulatory changes in that
wave. Panel B reports the cumulative sum of FDI regulation measures experienced at the industry
level; this sum is not directly used in the analysis, but provides an overview of the direction of
regulatory shifts during this period.
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Table 1: Summary Statistics

Obs Mean S.D. Min Max
(1) (2) (3) (4) (5)

Panel A. Marriage and fertility (as percentage of women ages 18-39 in year 1997)

Married 12,453 0.876 0.126 0.000 1.000
Never married 12,453 0.096 0.135 0.000 0.967
Widowed / divorced 12,453 0.028 0.031 0.000 0.600
Births per 1,000 women 12,453 48.146 54.169 0.000 500.000
Percent of women with children 12,453 0.800 0.166 0.016 1.000

Panel B. Marriage (as percentage of men ages 18-39 in year 1997)

Married 12,455 0.798 0.164 0.034 1.000
Never married 12,455 0.176 0.174 0.000 0.966
Widowed / divorced 12,455 0.027 0.024 0.000 0.278

Notes: Panels A and B present summary statistics for marriage and fertility for women and men, respectively. All variables are summarized
at the county level, and data is drawn from the 1990, 2000, 2005, 2010, and 2015 population census sample.
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Table 2: FDI Liberalization and Marriage

(1) (2) (3) (4) (5) (6)

Panel A: Men and women, marriage

Women Women never Women Men Men never Men
married married widowed/ married married widowed/

divorced divorced

FDI Liberalization -0.020** 0.028*** -0.008 -0.020*** 0.024*** -0.004
(0.008) (0.006) (0.007) (0.007) (0.007) (0.003)

AKM SE 0.005 0.006 0.005 0.007 0.007 0.002
AKM p-value 0.000 0.000 0.101 0.008 0.001 0.068
Observations 12445 12445 12445 12445 12445 12445
Outcome mean 0.88 0.10 0.03 0.80 0.18 0.03

Panel B: Reduced controls

FDI Liberalization -0.009 0.015*** -0.006 -0.004 0.009 -0.004
(0.006) (0.005) (0.005) (0.006) (0.006) (0.003)

AKM SE 0.006 0.008 0.004 0.008 0.008 0.002
AKM p-value 0.139 0.065 0.170 0.601 0.273 0.029
Observations 12445 12445 12445 12445 12445 12445
Outcome mean 0.88 0.10 0.03 0.80 0.18 0.03

Notes: Panel A includes the full set of controls: county and year �xed e�ects, county initial characteristics, FDI determinants, and other policy shocks, each interacted
with year �xed e�ects. Panel B includes a reduced set of controls, omitting the controls for other policy shocks. County initial characteristic controls include county's
manufacturing employment share, rural hukou share, fertility rate, average years of education, and distance to its nearest port. FDI determinant controls include
county's exposure to export intensity, industry average age, new product intensity, and total number of �rms. Other policies include changes in China's import tari�s,
changes in non-trade barriers, changes in production subsidies, changes in share of number of state-owned enterprises, NTR gap, contract intensity, and time-varying
MFA exposure and NTR tari� rates. Regressions are weighted by 1990 county population. Standard errors are clustered at the county level and shown in parentheses.
***, **, and * denote signi�cance at the 1, 5, and 10 percent levels.
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Table 3: FDI Liberalization and Fertility

(1) (2) (3) (4) (5) (6) (7)

Panel A: Women, fertility

Perc. Num. Num. Second-or- Male Female Num.
women births per �rst higher- births births non-
with 1,000 births parity per 1,000 per 1,000 marital

children women per 1,000 births per women women births
women 1,000

women

FDI Liberalization -0.024** -7.818*** -6.775*** -1.027 -5.567*** -2.289* -1.666
(0.009) (2.391) (2.377) (1.557) (2.068) (1.376) (1.607)

AKM SE 0.010 2.156 1.690 1.111 1.837 1.067 1.163
AKM p-value 0.013 0.000 0.000 0.355 0.002 0.032 0.152
Observations 12445 12445 12445 12445 12445 12445 12445
Outcome mean 0.80 48.16 24.97 22.59 25.34 21.81 0.24

Panel B: Reduced controls

FDI Liberalization -0.012 -7.658*** -5.113** -2.547* -5.565*** -2.127* -1.456
(0.008) (2.049) (1.984) (1.329) (1.813) (1.173) (1.295)

AKM SE 0.011 1.952 1.598 1.022 1.639 0.938 1.004
AKM p-value 0.276 0.000 0.001 0.013 0.001 0.023 0.147
Observations 12445 12445 12445 12445 12445 12445 12445
Outcome mean 0.80 48.16 24.97 22.59 25.34 21.81 0.24

Notes: Panel A includes the full set of controls: county and year �xed e�ects, county initial characteristics, FDI determinants, and other
policy shocks, each interacted with year �xed e�ects. Panel B includes a reduced set of controls, omitting the controls for other policy shocks.
County initial characteristic controls include county's manufacturing employment share, rural hukou share, fertility rate, average years of
education, and distance to its nearest port. FDI determinant controls include county's exposure to export intensity, industry average age,
new product intensity, and total number of �rms. Other policies include changes in China's import tari�s, changes in non-trade barriers,
changes in production subsidies, changes in share of number of state-owned enterprises, NTR gap, contract intensity, and time-varying MFA
exposure and NTR tari� rates. Regressions are weighted by 1990 county population. Standard errors are clustered at the county level and
shown in parentheses. ***, **, and * denote signi�cance at the 1, 5, and 10 percent levels.
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Table 4: Urban and Rural Samples: FDI Liberalization, Marriage and Fertility

Panel A: Men and women, marriage

Women Women never Women Men Men never Men
married married widowed/ married married widowed/

divorced divorced

(1) (2) (3) (4) (5) (6)

Panel A1: Urban sample (Qu - Shi)

FDI Liberalization -0.022* 0.019* 0.003 -0.012 0.019* -0.007**
(0.012) (0.010) (0.005) (0.012) (0.011) (0.004)

Observations 4940 4940 4940 4940 4940 4940
Outcome mean 0.86 0.11 0.03 0.80 0.18 0.03

Panel A2: Rural sample (Xian)

FDI Liberalization -0.014 0.027*** -0.014 -0.019* 0.025** -0.006
(0.011) (0.007) (0.010) (0.010) (0.010) (0.005)

Observations 7505 7505 7505 7505 7505 7505
Outcome mean 0.89 0.09 0.03 0.80 0.18 0.03

Panel B: Women, fertility

(1) (2) (3) (4) (5) (6) (7)

Perc. Num. Num. Second-or- Male Female Num.
women births per �rst higher- births births non-
with 1,000 births parity per 1,000 per 1,000 marital

children women per 1,000 births per women women births
women 1,000

women

Panel B1: Urban sample (Qu - Shi)

FDI Liberalization -0.011 -4.314 -5.696** 1.628 -4.849 0.770 0.033
(0.015) (3.451) (2.670) (1.975) (3.135) (1.600) (0.233)

Observations 4940 4940 4940 4940 4940 4940 4940
Outcome mean 0.78 39.91 25.39 14.07 21.06 18.10 0.15

Panel B2: Rural sample (Xian)

FDI Liberalization -0.024** -9.108*** -5.671* -3.564 -6.732** -2.646 -2.580
(0.012) (3.346) (3.410) (2.437) (2.647) (2.027) (2.396)

Observations 7505 7505 7505 7505 7505 7505 7505
Outcome mean 0.81 53.60 24.69 28.19 28.15 24.25 0.30

Panel C: Test of coe�cient equality

p-value (panels A1 and A2) 0.671 0.603 0.162 0.714 0.764 0.808
p-value (panels B1 and B2) 0.538 0.422 0.996 0.202 0.668 0.341 0.340

Notes: All speci�cations include county and year �xed e�ects, as well as controls for county initial characteristics, FDI determinants, and other policy shocks,
each interacted with year �xed e�ects. County initial characteristic controls include county's manufacturing employment share, rural hukou share, fertility rate,
average years of education, and distance to its nearest port. FDI determinant controls include county's exposure to export intensity, industry average age, new
product intensity, and total number of �rms. Other policies include changes in China's import tari�s, changes in non-trade barriers, changes in production
subsidies, changes in share of number of state-owned enterprises, NTR gap, contract intensity, and time-varying MFA exposure and NTR tari� rates. Regressions
are weighted by 1990 county population. Standard errors are clustered at the county level and shown in parentheses. ***, **, and * denote signi�cance at the 1,
5, and 10 percent levels.
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Table 5: FDI Liberalization and Employment, Sales and Number of Firms

Log employment Log sales Log # �rms
(1) (2) (3)

Panel A: All �rms

FDI Liberalization 0.517 1.077** 0.194
(0.350) (0.530) (0.202)

Observations 27379 27379 27379
Outcome mean 7.05 10.20 3.79

Panel B: Foreign �rms

FDI Liberalization 0.537** 0.992** 0.054
(0.260) (0.436) (0.088)

Observations 27379 27378 27379
Outcome mean 4.28 7.44 1.22

Panel C: Domestic �rms

FDI Liberalization 0.565 1.126** 0.249
(0.370) (0.551) (0.217)

Observations 27379 27379 27379
Outcome mean 6.75 9.89 3.49

Notes: All speci�cations include county and year �xed e�ects, as well as controls for county
initial characteristics, FDI determinants, and other policy shocks, each interacted with year
�xed e�ects. Data are from ASIE 1998{2009 and 2011{2013. County initial characteristic
controls include county's manufacturing employment share, rural hukou share, fertility rate,
average years of education, and distance to its nearest port. FDI determinant controls include
county's exposure to export intensity, industry average age, new product intensity, and total
number of �rms. Other policies include changes in China's import tari�s, changes in non-
trade barriers, changes in production subsidies, changes in share of number of state-owned
enterprises, NTR gap, contract intensity, and time-varying MFA exposure and NTR tari�
rates. Regressions are weighted by 1990 county population. Standard errors are clustered at
the county level and shown in parentheses. ***, **, and * denote signi�cance at the 1, 5,
and 10 percent levels.
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Table 6: FDI Liberalization and Labor Market Adjustment

All sectors Agri Manu Service Unemployed NILF
(1) (2) (3) (4) (5) (6)

Panel A: Population ages 18-60 in year 1997

FDI Liberalization -0.004 -0.065*** 0.021*** 0.039*** 0.000 0.004
(0.011) (0.014) (0.006) (0.012) (0.004) (0.010)

Observations 12445 12445 12445 12445 12445 12445
Outcome mean 0.86 0.51 0.10 0.25 0.03 0.11

Panel B: Population ages 18-39 in year 1997

FDI Liberalization -0.006 -0.069*** 0.030*** 0.033* -0.006 0.012
(0.014) (0.016) (0.008) (0.017) (0.006) (0.012)

Observations 12444 12444 12444 12444 12444 12444
Outcome mean 0.87 0.49 0.11 0.27 0.03 0.10

Panel C: Male ages 18-39 in year 1997

FDI Liberalization 0.004 -0.069*** 0.022** 0.051** -0.000 -0.003
(0.011) (0.019) (0.011) (0.020) (0.007) (0.008)

Observations 12443 12443 12443 12443 12443 12443
Outcome mean 0.93 0.49 0.12 0.32 0.03 0.04

Panel D: Female ages 18-39 in year 1997

FDI Liberalization -0.017 -0.075*** 0.037*** 0.021 -0.010 0.027
(0.018) (0.018) (0.009) (0.016) (0.009) (0.018)

Observations 12442 12442 12442 12442 12442 12442
Outcome mean 0.81 0.48 0.10 0.22 0.04 0.16

Panel E: Test of coe�cient equality between male and female

p-value 0.202 0.744 0.216 0.171 0.246 0.047

Notes: All speci�cations include county and year �xed e�ects, as well as controls for county initial characteristics, FDI deter-
minants, and other policy shocks, each interacted with year �xed e�ects. County initial characteristic controls include county's
manufacturing employment share, rural hukou share, fertility rate, average years of education, and distance to its nearest port.
FDI determinant controls include county's exposure to export intensity, industry average age, new product intensity, and total
number of �rms. Other policies include changes in China's import tari�s, changes in non-trade barriers, changes in production
subsidies, changes in share of number of state-owned enterprises, NTR gap, contract intensity, and time-varying MFA exposure
and NTR tari� rates. Regressions are weighted by 1990 county population. Standard errors are clustered at the county level
and shown in parentheses. ***, **, and * denote signi�cance at the 1, 5, and 10 percent levels.
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Table 7: FDI Liberalization and Migration

Total Male Female Rural-urban
population population population migration

(1) (2) (3) (4)

Panel A: Immigration rate in destination county

FDI Liberalization -0.017 -0.005 -0.003 0.003
(0.017) (0.006) (0.004) (0.008)

Observations 9956 9956 9956 9956
Outcome mean 0.07 0.03 0.02 0.04

Panel B: Emigration rate from origin county

FDI Liberalization 0.012 0.005 0.007 0.005
(0.011) (0.007) (0.005) (0.009)

Observations 9956 9956 9956 9956
Outcome mean 0.11 0.07 0.04 0.08

Notes: All speci�cations include county and year �xed e�ects, as well as controls for county initial char-
acteristics, FDI determinants, and other policy shocks, each interacted with year �xed e�ects. County
initial characteristic controls include county's manufacturing employment share, rural hukou share, fer-
tility rate, average years of education, and distance to its nearest port. FDI determinant controls include
county's exposure to export intensity, industry average age, new product intensity, and total number of
�rms. Other policies include changes in China's import tari�s, changes in non-trade barriers, changes
in production subsidies, changes in share of number of state-owned enterprises, NTR gap, contract in-
tensity, and time-varying MFA exposure and NTR tari� rates. Regressions are weighted by 1990 county
population. Standard errors are clustered at the county level and shown in parentheses. ***, **, and *
denote signi�cance at the 1, 5, and 10 percent levels.
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Table 8: FDI Liberalization and School Enrollment (Age-Based Speci�cation)

Total Male Female
(1) (2) (3)

Panel A: High school enrollment

FDI Liberalization 0.029 0.024 0.021
(0.022) (0.024) (0.029)

Observations 12445 12445 12445
Outcome mean 0.39 0.38 0.39

Panel B: College enrollment

FDI Liberalization 0.016 0.005 0.042*
(0.018) (0.020) (0.021)

Observations 12445 12445 12445
Outcome mean 0.19 0.20 0.18

Notes: All speci�cations include county and year �xed e�ects, as
well as controls for county initial characteristics, FDI determinants,
and other policy shocks, each interacted with year �xed e�ects. This
analysis uses a sample of individuals aged 18{39 in each census wave.
County initial characteristic controls include county's manufacturing
employment share, rural hukou share, fertility rate, average years of
education, and distance to its nearest port. FDI determinant controls
include county's exposure to export intensity, industry average age,
new product intensity, and total number of �rms. Other policies in-
clude changes in China's import tari�s, changes in non-trade barriers,
changes in production subsidies, changes in share of number of state-
owned enterprises, NTR gap, contract intensity, and time-varying
MFA exposure and NTR tari� rates. Regressions are weighted by
1990 county population. Standard errors are clustered at the county
level and shown in parentheses. ***, **, and * denote signi�cance at
the 1, 5, and 10 percent levels.
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For Online Publication

A De�nition and Data Sources of Variables

A.1 County Characteristics

The county level characteristics employed as controls in the regressions are listed as below.

The following three variables are constructed using the 1990 China Population Census:

ˆ Manufacturing employment share: The ratio of the population employed in manufac-

turing to the total working-age population.

ˆ Rural hukou share: The ratio of the population holding local household registration

(hukou) to total population.

ˆ Fertility rate: average births to women aged 18-39 years old.

ˆ Han ethnic group share: The ratio of the Han population to the total population.

ˆ Years of education: The county's average years of education of population aged above

six.

The following variable comes from China City Statistical Yearbook:

ˆ Distance to the nearest port: The county's distance to its nearest port.

A.2 Policy Controls

Other policy controls employed in the main regressions are listed below.

ˆ Changes in import tari�s: Tari� data are obtained from the website of the World

Integrated Trade Solution (WITS). The HS product level tari� measures are aggregated

to 3-digit industry classi�cation in the 1990 census data, using the concordance between

the Chinese Industrial Classi�cation (CIC) system and HS codes. The simple average

ad valorem tari� for each industry from the period of 1992 to 2007 is computed. The

county-level exposure of tari� changes is calculated using the 1990 employment-share-

weighted-average tari� change between 1992 and 2007 across 3-digit industries in the

county.

1



ˆ Changes in non-tari� barriers (NTB): We use the volume of licensing of exports and

imports as the NTB measure. Licensing data for each designated HS product is collected

from the website of the China's Ministry of Commerce from 1997 to 2007. The product

data are aggregated to the 3-digit industry level using the concordance between CIC

system and HS codes. The county-level exposure to NTB change is computed as the

1990 employment-share-weighted-average NTB change between 1997 and 2007 across

3-digit industries in the county.

ˆ Changes in production subsidies: Data on �rm subsidies are drawn from the Annual

Survey of Industrial Enterprises (ASIE) from 1998 to 2007. The ASIE data cover

all state-owned enterprises (SOEs) and non-SOEs with annual sales above 5 million

renminbi. A �rm's production subsidy ratio is measured as the fraction of total subsidies

divided by total sales. The mean value across �rms in each 4-digit industry in the ASIE

data is used as the industry measure of production subsidies. The 4-digit industry level

data are manually mapped to the 3-digit industry classi�cation in the 1990 census data.

We calculate each county's exposure to changes in production subsidies as the 1990

employment-share-weighted-average industry subsidies change between 1998 and 2007

across 3-digit industries in the county.

ˆ Changes in the share of state-owned enterprises (SOEs): We use the same ASIE data to

calculate the share of SOEs for each industry as the ratio of the number of SOEs to the

total number of �rms. The measure is then manually mapped to the 3-digit industry

classi�cation in the 1990 census. We calculate the change over time in this measure at

the industry level between 1998 and 2007, and then calculate county-level exposure as

the 1990 employment-share-weighted-average change in SOE ratio between 1998 and

2007 across 3-digit industries.

ˆ Contract intensity: We use the input relationship-speci�c index constructed by Nunn

(2007), measuring the share of inputs that are not sold on an organized exchange,

for each industry in 1987 US input-output table. The 1987 IO industry is mapped to

the HS 10-digit product level using concordance provided by the Bureau of Economic

Analysis, and then averaged to the HS 6-digit level. The HS product level is converted

to 3-digit industry level using concordance between CIC system and HS codes. We

then calculate county-level exposure to contract intensity, using the 1990 employment-

share-weighted-average input relationship-speci�c index across 3-digit industries in the

county.

ˆ NTR gap: We follow Pierce and Schott (2016) and measure industry-level exposure
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to Permanent Normal Trade Relations to China (PNTR) as the di�erence between

the higher tari� rate (non-MFN tari�) that would have applied in the case of the

revocation of China's NTR status and the lower NTR rate (MFN tari�). Tari� data

at the HS product level are obtained from the WITS database, and aggregated to 3-

digit industry in the 1990 census using the concordance between CIC system and HS

codes. The county-level exposure to PNTR is then calculated using employment-share-

weighted NTR gap in 1999 across 3-digit industries in the county.

ˆ Time-varying NTR tari� rates: We use the U.S. import tari� rate at the HS product

level as a measure of NTR tari� rates. The tari� data are obtained from the WITS

database, and then aggregated up to the 3-digit industry classi�cation in the 1990

census data. The county-level exposure to NTR tari� is computed using employment-

share-weighted US import tari� rates for the period of 1990 to 2015 across 3-digit

industries in the county.

ˆ Time-varying MFA exposure: Quota �ll rate is measured based on each industry's

exposure to Multi�ber Arrangement (MFA) for each phase. The industry-time varying

MFA is calculated using the cumulative �ll rates as each phase of MFA expiration

takes place. We refer to Khandelwal et al. (2013) and Pierce and Schott (2020) for a

detailed description on the background of MFA and its policy measure. The county-level

exposure to MFA is calculated using employment-share-weighted MFA rates across 3-

digit industries in the county.

3



Figure A1: Foreign Direct Investment (Realized), 1983{2015 (USD 100 million)

Notes: The annual data on foreign direct investment is drawn from the China Foreign Economic
Statistical Yearbook as reported by the National Bureau of Statistics of China:http://www.stats.
gov.cn/tjsj/ndsj/2019/indexeh.htm .
The unit of measurement is USD 100 million.
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Figure A2: County-Level Exposure to FDI Regulation

Notes: This �gure plots the county-level exposure to FDI regulation, computed as the employment-
share weighted-average changes in FDI regulation index between 1995 and 2011 across all of the
Chinese three-digit industries. Employment data are from the 1990 population census. Data on FDI
regulation index are from Catalogue for the Guidance of Foreign Investment Industries from 1995
to 2011.

Table A1: Mapping FDI Shock to Population Census and Firm Data

FDI Catalogue Date issued E�ective date FDI shock Years of Years of �rm Years of
pop census data (ASIE) �rm census

N/A N/A N/A Baseline FDI shock: 0 1990 N/A 1995
1997 Revision Dec 31, 1997 Jan 1, 1998 Change 1995{1997 2000 1998{2001 N/A
2002 Revision Mar 4, 2002 Apr 1, 2002 Change 1997{2002 2005a 2002{2004 2004
2004 Revision Nov 30, 2004 Jan 1, 2005 Change 2002{2004 2005a 2005{2007 N/A
2007 Revision Oct 31, 2007 Dec 1, 2007 Change 2004{2007 2010 2008{2011 2008
2011 Revision Dec 24, 2011 Jan 30, 2012 Change 2007{2011 2015 2012{2013 N/A

Notes: This table reports how the FDI shocks are mapped into the multiple waves of population census and �rm data from
the ASIE and the �rm census. The FDI Catalogue was �rst promulgated and became e�ective on June 20, 1995.
a : For the 2005 mini-census data, we use the change in FDI shock from 1997 to 2004 since there are two revisions
implemented in this time period.
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Table A2: Summary Statistics: Manufacturing Firms

Obs Mean S.D. Min Max
(1) (2) (3) (4) (5)

Total employment (in logs) 37,335 7.32 5.60 0.69 22.23
Foreign �rms 37,335 4.49 3.82 0.00 14.30
Domestic �rms 37,335 7.03 5.91 0.00 22.23

Total sales (in logs) 37,335 10.80 8.24 0.69 28.11
Foreign �rms 37,335 7.94 6.50 0.00 20.42
Domestic �rms 37,335 10.49 8.56 0.00 28.11

Total number of �rms (in logs) 37,335 3.95 3.22 0.69 16.30
Foreign �rms 37,335 1.26 1.43 0.00 7.80
Domestic �rms 37,335 3.66 3.49 0.00 16.30

Notes: This table presents summary statistics on �rm characteristics for all manufacturing �rms, foreign and domestic
manufacturing �rms from the Annual Survey of Industrial Firms 1998{2009, and 2011{2013.
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Table A3: Industries Characterized by Low and High Liberalization Scores

Industry Liberalization score

Organic chemical industry (I) -4
Arti�cial petroleum production -3
Gas supply -3
Crude oil processing -3
Ferroalloy smelting -3
Special geological equipment 3
Home appliances manufacturing 3
Machinery for agriculture, forestry, animal husbandry and �shery 3
Measuring tools and instruments manufacturing (III) 3
General equipment 3
Other kinds of special equipment machinery 3
Electronic commodity manufacturing 3
Motor manufacturing 3
Brick, tile and stone for construction 3
Construction machinery 3
Computer manufacturing 3
Electric instruments 3
Machinery of articles for daily use 3
Metal products for construction 3
Measuring tools and instruments manufacturing (I) 4
General instruments production (I) 4
Electronic and wireless measuring instruments 4
Measuring apparatus manufacturing 4
Weighing apparatus manufacturing 4

Notes: The data comes from the Catalogue for the Guidance of Foreign Investment Industries from 1995 to 2011 for 238 tradable
industries. The table reports the cumulative sum of FDI regulation measures experienced at the industry level, with 4 representing
an industry that was liberalized 4 consecutive times and � 4 representing an industry that was de-liberalized 4 consecutive times
with respect to FDI in
ows. Intermediate scores represent industries that were subject to a mix of liberalization and de-liberalization
measures.
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Table A4: Baseline employment shares and pre-period marriage and fertility

Top 5% of sectors Top 10% of sectors Top 20% of sectors

(1) (2) (3) (4) (5) (6)
1982 share married 0.0630 0.0505 0.0372

(0.0421) (0.0419) (0.0385)
1982 births per 1000 women 0.0000 0.0000 -0.0001

(0.0001) (0.0001) (0.0001)
Observations 2300 2300 2300 2300 2300 2300
R-squared 0.659 0.658 0.642 0.642 0.646 0.646

Notes: This table reports regressions in which the dependent variable is the baseline employment share in the industries
characterized by the highest liberalization scores during the period of interest; the �rst two columns use the highest 5% of
scores, followed by the highest 10% and highest 20%. The independent variables are the 1982 realizations of marriage and
fertility. All speci�cations include controls for observed pre-period county characteristics: 1982 county employment in
manufacturing, 1982 county employment in services, and distance to its nearest port.
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Table A5: Determinants of FDI Liberalization at the Industry and County Level

Shift in FDI liberalization

Panel A: Industry-level Determinants

Export intensity 0.017
(0.022)

Industry age 0.005
(0.004)

New product intensity 2.776***
(0.512)

Log number of �rms 0.032***
(0.011)

Observations 1105
Outcome mean 0.14

Panel B: County-level Determinants

Manufacturing employment share -0.035
(0.035)

Rural population share 0.058**
(0.025)

Fertility rate -0.635*
(0.343)

Han ethnic population share -0.044
(0.035)

Average years of education 0.010
(0.007)

Distance to the nearest port 0.000
(0.000)

Observations 1134

Notes: The table reports the correlation between industry-level
FDI liberalization and industry-level characteristics. The depen-
dent variable is the shift in FDI regulation for each wave. In Panel
A, industry-level characteristics are observed in the ASIE in 1998,
including export intensity, industry age, new product intensity, and
the log number of �rms; standard errors are clustered at the indus-
try level. In Panel B, the regressors are industry-level aggregates of
baseline 1990 county-level characteristics (manufacturing employ-
ment share, rural hukou share, fertility rate, Han ethnic popula-
tion share, average years of education, and distance to the nearest
port), each computed as a 1990 population-weighted exposure and
normalized to mean zero and unit variance; wave �xed e�ects are
included, regressions are weighted by the industry's total 1990 pop-
ulation exposure, and standard errors are clustered at the industry
level. Standard errors are shown in parentheses. ***, **, and * de-
note signi�cance at the 1, 5, and 10 percent levels.
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