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We study the global diffusion of culture through multinationals, focusing on gender norms.
Using data on manufacturing firms in China from 2004 to 2007, we find that foreign affiliates
from countries with a more gender-equal culture tend to employ proportionally more women
and appoint more female managers. They also generate cultural spillovers, as we find that do-
mestic firms' female labor share increases with the prevalence of foreign affiliates in the same
industry or city. Based on a multi-sector model that accounts for firm heterogeneity in produc-
tivity, gender bias, and learning, we perform counterfactual exercises. By hypothetically elimi-
nating firms' gender biases, we observe a 5% increase in China's aggregate total factor
productivity, 19% of which is due to spillovers from foreign affiliates.
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1. Introduction

Multinational firms are an important vehicle for the cross-country dissemination of ideas, capital, and technology.1 Social sci-
entists have long studied how multinationals can shape host countries' social norms and values, and thus contribute to a potential
global cultural convergence, in addition to the global economic convergence.2 However, economics research on the cultural effect
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of foreign direct investment (FDI) is limited, partly because of the challenges in quantifying culture, let alone identifying its
dissemination.

This study contributes to the debate on the cultural effects of economic globalization by examining how multinational firms
transmit gender norms from their countries of origin to host countries. We use microdata on manufacturing firms in China to ex-
amine cultural transfer within multinational firms and cultural spillovers to domestic firms. Studying China's gender inequality is
of interest, first because of the country's deep cultural links to Confucianism, which advocates the subservience of women to men.
Second, income and gender inequalities have increased rapidly in China since its government's implementation of market reforms
in the late 1970s (Cai et al., 2008).3

We show that FDI may have an unexpected productivity effect due to the dissemination of culture by multinational firms. By
inferring firms' attitudes toward women from their female labor share (i.e., share of women in a firm's employment), we find that
foreign affiliates from countries with a more gender-equal culture tend to employ proportionally more women and appoint more
female managers. Specifically, a one standard deviation decrease in gender inequality index of the country of origin (equivalent to
reducing Malaysia's gender inequality to that of Germany, based on the United Nations Development Program's (UNDP) gender
inequality index) is associated with an average increase of 1.9 percentage points in female labor share in its affiliates, after con-
trolling for four-digit industry and province fixed effects. These results remain robust when we control for various firms' charac-
teristics, including their skill levels and other technology measures.

Perhaps more surprisingly, multinational firms appear to influence domestic firms' attitudes toward female workers, as we
find that domestic firms' female labor shares and their likelihood of having female managers both increase with the prevalence
of foreign affiliates in the same industry or city. These correlations are robust to the control of the degree of market competition,
and does not appear to be caused by foreign firms' sorting into regions with lower female wages. In particular, after controlling for
firm fixed effects and the determinants of firms' female employment based on existing studies, we find that a one standard de-
viation increase in the output share of foreign firms in the same city (industry) is associated with an average increase of 1.7 (0.7)
percentage points in the female labor share among domestic firms. These cultural spillovers from foreign firms are greater if the
source of FDI is from a more gender-equal country, suggesting that these changes in the female labor share in domestic firms are
not solely driven by changing economic conditions in the labor or goods markets.

To guide our empirical analysis on firms' cultural transfer and spillovers, and to quantitatively assess the effects of gender bias
and the cultural effects of FDI on aggregate efficiency, we build a parsimonious multi-sector task-based model based on Acemoglu
and Autor (2011). Our model features firm heterogeneity in productivity and biased perceptions about female labor costs. In the
model, workers of the same gender have identical productivity, but women have a comparative advantage in skill intensive rather
than physically intensive tasks. Firms sell horizontally differentiated varieties in monopolistically competitive sectors, which differ
in the intensity of skilled tasks. Female workers specialize in the supply of skills, so production functions micro-founded on tasks
requiring different skill levels can then be expressed as Cobb-Douglas production functions with constant cost shares of female
and male workers.

We incorporate firms' taste-based discrimination into our model, à la Becker (1957). Specifically, each firm draws its own sub-
jective variable cost of female workers and productivity from two separate distributions, before entering a market. Countries with
a more gender-equal culture are represented by distributions of firms' subjective female labor costs that have lower mean and
variance. The biased perceived costs of female workers, compared with the objective benchmark, cause firms to employ fewer fe-
male workers, thereby reducing their profits. Indeed, we find in our data a positive correlation between firms' time-varying profits
and their female-to-male labor ratios, even when firm fixed effects are controlled for. These findings imply that gender discrim-
ination is costly.

We model cultural spillovers as a process through which domestic firms update their (biased) beliefs about the cost of female
workers in the direction of the objective benchmark, similar to the cultural transmission model of Bisin and Verdier (2000, 2011)
and Fernandez (2013). In our model, a domestic firm updates its prior belief when its belief differs from the average belief among
the foreign firms it interacts with. The extent of belief updating is greater when the firm interacts with more foreign firms. The
predictions of our model in terms of cultural spillovers are supported by our firm-level regression results. In the appendix, we
show that the same set of theoretical predictions can be obtained from an alternative model with statistical discrimination, as
in Phelps (1972) and Arrow (1973).

In the final part of the paper, we quantify the aggregate productivity loss due to gender discrimination and the gain associated
with the cultural effect of FDI, using the average revenue product (ARP) approach proposed by Hsieh and Klenow (2009). After
fully eliminating gender discrimination by setting the female-to-male labor ratios of all firms to the benchmark based on the cor-
responding U.S. industry, we find that China's aggregate manufacturing total factor productivity (TFP) increases by about 5%, com-
pared with a 33% TFP gain when removing all capital distortions. The cultural effect of FDI is also estimated to reduce the
dispersion of firms' female-to-male employment ratios within industries, contributing around 1% of the increase in China's aggre-
gate manufacturing TFP.
3 According to a survey of more than 3000 women conducted in 2009 by the Center for Women's Law and Legal Services at Peking University, more than 20% said
their employers cut salaries for womenwho become pregnant and 11.2% lost their jobs after having a baby. More than one third of the women surveyed believed that
male employees havemore promotion opportunities. Gender inequality in China was significantly reduced under the egalitarian policies spearheaded byMao. For ex-
ample, in the 1950swomenwon the right to own property and land, and to vote. They gained the freedom tomarry anddivorce for thefirst time in Chinese history after
themarriage lawpassed in 1950. Female participation in the labor force also soared,withmorewomenbecominggovernment leaders and rolemodelsworkers in state-
owned enterprises.
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This paper contributes to several areas of the social science literature. First of all, it adds to a large body of work in sociology
and anthropology that examines the relation between globalization and culture (e.g., Hofstede, 1980; Pieterse, 2003; Hopper,
2007),4 by offering empirical support for the “cultural convergence” hypothesis and related case studies.

This paper is also related to the economics literature on culture. Economists have identified systematic differences in social
norms and beliefs across countries and have related them to various individuals' economic behaviors, such as saving, participation
in the financial market, investment in education, and preferences for redistribution (Guiso et al., 2006; Fernandez, 2011), in ad-
dition to macroeconomic outcomes such as economic growth (Gorodnichenko and Roland, 2017) and the patterns of bilateral
trade and FDI (Guiso et al., 2009). Other research empirically examines channels through which cultural values can be transmitted
from one country to another (e.g., Fisman and Miguel, 2007; Maystrea et al., 2014). Research specifically related to gender norms
shows that progress has been slow, as prejudices against certain groups in society often have deep historical roots
(e.g., Jayachandran, 2015). Such hypothesis has been empirically verified by Alesina et al. (2013), who show that the descendants
of societies that practiced plough agriculture more intensively in the past have less equal gender norms today. Our study illus-
trates how economic globalization can in fact change gender norms in a society relatively quickly. Kodama et al. (2018) find
that in Japan, the proportions of women in overall employment and in management are on average higher and that the gender
wage gap is smaller in foreign affiliates than in domestic firms. Foreign affiliates also tend to implement women-friendly human
resource policies. Choi and Greaney (2019) find that in Korea, foreign affiliates from more gender-equal countries have higher
levels of female employment and are more likely to have a female CEO. Our paper further these studies that document the exis-
tence of culture transfer by theoretically and empirically examining the mechanism of cultural spillovers and the associated
productivity gain.

As we focus on firms' revealed preferences for female workers, our study contributes to the extensive literature on gender dis-
crimination (e.g., Altonji and Blank, 1999; Bertrand, 2011; Duflo, 2012). In his classic work, Becker (1957) hypothesizes that dis-
criminatory firms will be driven out of business in the long run through market competition. Several studies have empirically
verified Becker's hypothesis in the context of trade (Borjas and Ramey, 1995; Black and Brainerd, 2004; Juhn et al., 2014).5 Re-
search also attempts to quantify the cost of discrimination (Kawaguchi, 2007; Cavalcanti and Tavares, 2016; Hsieh et al., 2019).
Hsieh et al. (2019) find that the improved talent allocation across gender and racial groups can explain about a quarter of the
U.S. aggregate output growth per worker between 1960 and 2008.6 Complementing their findings, we provide the first firm-
based quantification of the economic cost of discrimination and the cultural effect of FDI through reducing gender inequality.

Our paper is also related to the emerging literature on the relation between foreign affiliate outcomes and the characteristics
of their countries of origin. Based on U.S. employer-employee matched data, Setzler and Tintelnot (2019) find that an expansion
of FDI from high-income countries leads to more skilled workers employed and a higher wage premium in the local labor market.
Hjort et al. (2020) show that changes in the minimum wages in FDI source countries can affect the wages of their foreign affil-
iates. Gong (2020) finds that U.S. state-level R&D tax credit policies are associated with technology transfer to and spillovers from
the U.S. subsidiaries in China.

Finally, our paper contributes to the extensive literature about the effects of FDI on host countries. Studies on FDI spillovers
focus almost exclusively on knowledge and technology spillovers (e.g., Aitken and Harrison, 1997; Javorcik, 2004; Keller and
Yeaple, 2009; Lin et al., 2009; Keller, 2010). We explore whether and how FDI can transfer culture from a firm's home country
and shape social norms in its host country. Our findings suggest that the gradually closing gender gap in some developing coun-
tries could be partially attributed to gender cultural spillovers, a previously overlooked aspect of FDI in the literature.7

The remainder of this paper proceeds as follows. Section 2 introduces our theoretical model. Section 3 discusses the data
source and measurements. Section 4 tests the main model predictions about the transfer and spillovers of gender cultural values
from foreign firms, based on our theory. Section 5 quantifies the aggregate productivity loss due to gender discrimination and the
aggregate efficiency gain associated with cultural spillovers from FDI. The final section concludes the study.
2. Model

To provide theoretical foundation for our empirical analysis and quantitative exercise, we introduce a multi-sector task-based
model with firm heterogeneity in productivity, bias toward female workers, and learning within sectors or regions. We outline the
key features and results of the model in the main text, leaving all technical details and proofs to the appendix.
4 The social psychologist Hofstede (1980) demonstrates how a country's culture is multi-dimensional and determined by both internal and external forces. Sociol-
ogists Pieterse (2003) and Hopper (2007) study how economic globalization can change the cultures of countries. They examine three paradigms: the “clash of civili-
zations”, “McDonaldization,” and “hybridization.”

5 Black and Brainerd (2004) find that increased competition due to trade liberalization lowers the gender wage gap in the U.S. Juhn et al. (2014) show that trade lib-
eralization inMexico reduces gender inequality, particularly among blue collarworkers, as the intensive use ofmachines by new exporters replaces physically demand-
ing tasks in which male workers have a comparative advantage.

6 A report by the McKinsey Global Institute (2015) illustrates the economic cost of gender bias in different countries. Using Japanese firm data, Kawaguchi (2007)
finds that the impact of gender discrimination on firm profits and growth is small.

7 The FDI technology spillover literature (e.g., Keller, 2010) distinguishes spillovers to local firms in the same industry (horizontal spillovers) from spillovers to those
inupstreamor downstream industries (vertical spillovers). In our study,we only consider horizontal spillovers. Both horizontal cultural and horizontal technology spill-
overs should occur through similar mechanisms, such as through demonstration and labor turnover. However, vertical spillovers are very different, because with tech-
nology spillovers, foreign firms have incentives to teach new technologies to their local suppliers or buyers. They may not have the same incentive to transfer culture.
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2.1. Set-up

2.1.1. Environment
Consider an economy with a three-layer structure: industries (sectors), firms, and tasks. The economy is endowed with M

male workers and F female workers, who have identical preferences. Consumers consume goods based on a Cobb-Douglas utility
function with constant expenditure shares θj over industries indexed by j = {1,2,…, J}. Within an industry, consumers have
Dixit-Stiglitz preferences with constant elasticity of substitution (CES) between varieties equal to σ > 1. Upon paying fixed
costs to operate in an industry, firms sell horizontally differentiated varieties in the monopolistically competitive market, with
each firm facing an isoelastic demand curve
8 Aj =
9 Obv

differen
labor in
yij ¼ Ajp
−σ
ij , ð1Þ
where Aj is the demand factor of industry j and pij is the price of the variety sold by firm i in industry j.8

2.1.2. Labor supply
The supply side of the model is built on Acemoglu and Autor's (2011) Ricardian model of the labor market. Each worker has

one unit of time and has to decide how to allocate the time on supplying skilled and physically intensive (brawn) labor units in
order to maximize labor income. Workers of the same gender have identical productivity, while women's relative productivity in
skill intensive tasks is higher than men, as assumed by Pitt et al. (2012).9

In the appendix, we show that the no-arbitrage wage condition implies that female workers will allocate all their time to sup-
ply only skills, while male workers will supply only brawn. Wages will adjust to reflect workers' comparative advantages, in the
same way that prices adjust to reflect countries' comparative advantages in the standard Ricardian trade model. In equilibrium,
both female and male workers will therefore completely specialize in what they are relatively better at.

2.1.3. Production
Regarding the demand side of the labor market, while we can simply assume that industries vary in female labor intensity, as

in Do et al. (2016), we choose to develop the micro-foundation of each sector's production function based on a task-based model
of Acemoglu and Autor (2011) (see the appendix for more details).

Consider an economy in which every firm needs to employ skilled and brawn labor inputs to produce a continuum of different
tasks, which it combines to produce final goods based on an industry-specific Cobb-Douglas production function. While tasks vary
in skill intensity, industries differ in their relative dependences on skill intensive tasks. The appendix shows how to derive a Cobb-
Douglas production function with constant cost shares of skilled and brawn inputs from a task-based model. The basic idea is that
a firm decides whether to use either skills or brawn to produce each task. Female workers, who are endowed with relatively more
skills, will completely specialize in supplying skills, while male workers will completely specialize in supplying brawn inputs. In
equilibrium, given prices for skills and brawn inputs, all tasks above a certain skill intensity cutoff are always produced with skills
only, while tasks below that cutoff are always produced with brawn only. As such, industries that are relatively more dependent
on skill intensive tasks will be female labor a intensive.

We can then express the production function of firm i in industry j as
yij ¼ φif
βj

ij m
1−βj

ij , ð2Þ
where φi is firm i’s total factor productivity and βj is the industry-specific cost share of female workers. Firms are heterogeneous in
productivity. Before entering amarket, a firm draws φi from a normal distribution. For ease of notation, let us now suppress both firm
and industry subscripts.

2.2. Costs of discrimination

2.2.1. Effects on female-to-male labor ratio
A novel feature of our model is that some firms hold biased views toward women and employ suboptimal levels of female

workers (as well as male workers). According to Becker's (1957) taste-based discrimination model, the employers of these
firms act as if there is an additional wage cost associated with female workers. Similar to Becker's model, in our setting firms dif-
fer in their perceived variable costs of female labor. We further assume that the perceived total wage cost of female labor 1 + γ
follows a log-normal distribution over the entire real line, with mean ψ ≥ 0 and variance ν > 0:
log 1þ γð Þ∼N ψ,νð Þ:
EjPj
σj−1, where Ej is the aggregate expenditure on industry-j goods.

iously this strong result depends on the simplifying assumption that all men have the same comparative advantage in brawn and skills. A richer setup involves
t distributions of comparative advantage betweenmen andwomen, with the former group having a highermean of relative endowment of physically intensive
puts.
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Following Phelps's (1972) seminal paper, we assume that firms from countries with a more biased gender culture draw beliefs
from a distribution with both higher ψ and ν.10 The idea that the variance of 1 + γ is increasing in the degree of a country's prej-
udice against women originates from the literature on statistical discrimination, which typically assumes that a firm's discrimina-
tion arises from its uncertainty about the cost or productivity of the discriminated group of workers.11 If a country has no
prejudice against women or men, it has ψ = ν = 0.

Why would a firm, even when losing profits, only adjust the value of γ slowly? Many examples illustrate why perceptions
about certain groups in society are often shaped by simple rule-of-thumb decisions. For instance, Alesina et al. (2013) postulate
that it takes a long time for agents to potentially realize the cost of their suboptimal choices due to prejudices.12

Upon drawing a parameter bundle (φ,γ), a firm's revenue is equal to R = A1−η(φfβm1−β)η, with A summarizing all sector-
specific factors that affect the firm's market demand, which are taken as given by firms, and η = 1 − σ−1.

A firm's profit function is equal to its revenue minus actual variable and fixed costs:
10 A hi
male lab
11 See
12 Bec
busines
13 Not
distortio
profit w
π ¼ R−wf f−wmm−ϕ, ð3Þ
whereϕ is thefixed costmeasured in thefinal consumption aggregates. However, a biased firmmaximizes its profit by choosing labor
from both genders, taking into account the expected variable cost of female workers, γ13:
max
f ,m

πe φ,γð Þ ¼ max
f ,m

R−wf 1þ γð Þf−wmm−ϕ
n o

, ð4Þ
An unbiased firm has γ = 0, while a firm that favors female workers has γ < 0. The first order conditions of the problem
imply the following firm's female-to-male labor ratio:
f
m

¼ β
1−βð Þ 1þ γð Þ

wm

wf
: ð5Þ
In the absence of gender bias (when γ = 0), the unbiased ratio should be β
1−β

wm
wf
.

All else being equal, a firm's female-to-male labor ratio is decreasing in γ, especially in female intensive industries (β). This can
be seen from the facts that
∂
∂γ

f
m

� �
<0;

∂2

∂γ∂β
f
m

� �
<0:
Consider two countries of origin (c and c′), with country c having a more gender-equal culture represented by ψc < ψc′ and

νc < νc′. We expect a firm from country c to have a higher average f
m due to a lower expected γ. Let us summarize these results

in the following proposition.

Proposition 1. Firms from countries that hold a more biased view of female labor costs (i.e., higher ψ) have a lower average female-to-
male labor ratio within an industry. The relationship is quantitatively stronger in the more female labor-intensive industries (a higher
β).

Proof: See the appendix.

2.2.2. Discussion of statistical discrimination
Although discrimination is assumed to be taste-based, the results about the female-to-male labor ratio in (5) can be derived

from a model with statistical (information-based) discrimination. In the appendix, we provide a different version of the model
that features statistical discrimination. In that model, firms draw different perceived female productivity parameters from a
known distribution, instead of drawing female labor cost parameters. Under the intuitive assumption that firms in countries
with a stronger bias against women hold beliefs associated with a lower average but a higher variance (uncertainty) of perceived
female labor productivity, Eq. (5) will take a similar form but with a firm-specific βi, which is decreasing in the firm's bias against
women. In other words, regardless of the type of discrimination, our model predicts a negative correlation between firms' gender
bias and their female labor share.
gher average γ can deliver outcomes that are consistent with gender bias at the firm level. However, in the data, we observe significant variation in female-to-
or ratios across firms even within a narrow industry.
Fang and Moro (2010) for a summary of the literature on statistical discrimination.
ker (1957) also postulates that when the whole society (all firms) holds the same prejudice, market competition will not drive the discriminating firms out of
s.
e that a firm can also have a preference for women. In that case, γ < 1. In theory, γ can take any positive or negative values over a real line, like the factor cost
ns in Hsieh and Klenow (2009). That does not mean that the actual profit will be infinite when the perceived γ is negative infinity. The actual (not perceived)
ill be infinitely negative (see below).
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2.2.3. Effects on firm profits
We now examine the effects of gender discrimination on firm and aggregate economic outcomes. Substituting the firm's pri-

vately optimal choice of female and male workers into its production and revenue functions yields the following firm output and
revenue14:
14 Not
15 In S
y φ,γð Þ ¼ A
ηφD
c γð Þ
� �σ

; ð6Þ
� �

R φ,γð Þ ¼ A

ηφD
c γð Þ

σ−1
,

D= ββ(1− β)1−β and c(γ) =wf
β(1+ γ)βwm

1−β. Since c(γ) is increasing in γ, it is obvious that a firm's output and revenue are
where
both decreasing in γ.

Substituting them into the actual profit function (3), we have
π φ,γð Þ ¼ A ηDð Þσ−1 φ
c γð Þ
� �σ−1

1−η 1−
γβ

1þ γ

� �� �
−ϕ: ð7Þ
In the appendix, we show that its profit is also decreasing in γ, which is summarized in the following proposition.

Proposition 2. All else being equal, firms that are more biased against women have lower output, revenue, and profits.

Proof: See the appendix.

2.2.4. Effects on aggregate productivity
Even when taste-based discrimination does not directly affect wages, prices need to adjust ex post to equalize the supply and

demand for each firm's goods, according to the subjective cost of employing female workers and thus a suboptimal (from both
economic and social points of view) level of female employment. Using the firm's demand curve (1) and y(φ,γ) from (6), we
can solve for its price and revenue TFP (TFPR) as
p φ,γð Þ ¼ c γð Þ
φηD

;

TFPR γð Þ ¼ p φ,γð Þφ ¼ c γð Þ
ηD

:

A higher γ, through increasing the variable cost of production, raises p(φ,γ) and TFPR(γ). Intuitively, a firm's biased view of
female labor costs reduces its quantity supplied, thus raising its goods price. A higher TFPR may not imply a higher efficiency.
On the contrary, it could arise from a more distortive view of factor costs. Readers who are familiar with the literature on resource
misallocation (e.g., Restuccia and Rogerson, 2008; Hsieh and Klenow, 2009) should not be surprised by this assertion.

Hsieh and Klenow (2009) highlight a negative correlation between an industry's TFP and its dispersion of firms' TFPRs. The
rationale is that in the absence of discrimination, a firm's optimization will set its TFPR equal to the same constant, which depends
on the industry's constant elasticity of substitution across varieties and a set of common factor prices. The fact that firms' TFPRs
are more dispersed reflect more pronounced underlying distortions on factor prices. Under the assumption that discrimination
and productivity are independently distributed, industry j’s distorted TFP can be expressed as
log TFPj ¼ log TFPe
j−

σβj

2
νj, ð8Þ
where TFPe is the efficient level of industry TFPwhen discrimination is absent (i.e., ψj= νj=0). All else being equal, an industry's TFP
is lower if the dispersion of the discrimination factors (νj), the cost share of female workers (βj), and/or the elasticity of substitution
betweenfinal good varieties (σ) are larger.15 Finally, the economy's aggregate TFP, based on consumers' Cobb-Douglas utility function,
can be expressed as TFP=

j=1

JTFPj
θj.

Proposition 3. A larger variation in firms' gender bias within an industry is associated with lower industry TFP, thereby reducing ag-
gregate TFP.

Proof: See the appendix.
e that the actual profit function: πe(φ) = R(φ,γ) − wff − wmm − ϕ, is computed using the actual female wages, not the belief-distorted value.
ection 5, we will consider output and capital distortions, and allow correlations between all distortions in the computation of the productivity loss.
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Our model focuses on gender discrimination as a cause of a higher dispersion of firms' TFPRs. However, there can be many
different sources of distortions that deliver similar results, such as policy distortions on capital and output. Through the lens of
our model, in Section 5 we will study the productivity loss due to gender bias, along with output and capital distortions.

2.3. Cultural spillovers

The second part of our model studies whether multinational affiliates induce domestic firms to employ more women. Domes-
tic firms may respond to higher FDI in the same market for two reasons - competition and learning (imitation). In terms of com-
petition, the entry of foreign invested enterprises (FIEs) into a market may drive up input costs but lower final good prices. Both
effects lower profits for all firms, possibly inducing some of them to employ more women. This is particularly true for the least
productive firms who are concerned about survival.

We hypothesize that domestic firms, after observing the decisions and outcomes of FIEs in the same market (industry or city),
will update their beliefs about female workers. Over time, domestic firms update their beliefs toward the “average” level of γ ob-
served in their market, based on the FIEs they interact with. If there are more FIEs from countries with a less biased view of fe-
male workers, domestic firms' updates of their biased beliefs will be even larger.

Let us introduce the information structure under which domestic firms update their beliefs and change their employment de-
cisions. To illustrate the main theoretical points, we consider only one foreign country of origin.16

Consider a domestic firm that observes imperfectly FIEs' γ with noise in the same market (city or industry).17 The “signal” the
firm observes, z, can be expressed as
16 Gen
17 The
its neigh
18 See
z ¼ ψ∗ þ ε∗ þ ξ, ð9Þ
whereψ∗ is themeanof the observed beliefs about log(1+γ), held by the FIEs froma foreign country (denoted by ∗). The parameter ε∗

is a firm-specific female labor cost, relative to the mean of FIEs. It is normally distributed with mean 0 and variance ν∗. We make no
assumption aboutwhether ψ∗ is larger than ψ or not, nor about the inequality of their variances, ε∗ and ε. FIEs in the samemarket may
hold a more biased view against women on average than domestic firms. The parameter ξ ∼ N(0,υw) is an observational white noise,
assumed to bedistributed independently of ε∗. Therefore, from thefirm's point of view, the error of the observed “signal”has two com-
ponents: ε∗ and ξ. For the ease of notations, let us define λ∗ = ε∗ + ξ and rewrite (9) as
z ¼ ψ∗ þ λ∗,

λ∗ is normally distributed with mean 0 and variance ω∗ = ν∗ + νw.
where
How does this signal help the domestic firm update its own belief? Based on z0s inferred from n neighbors, the firm updates its

prior according to Bayes' rule. The posterior belief is normally distributed with the following mean ψ′18:
ψ0 n, zð Þ≡E log 1þ γð Þjn, z½ � ¼ δ n, v,ω∗� �
zþ 1−δ n, v,ω∗� �� �

ψ, ð10Þ
where δ is theweight the firm puts on the observed (sample)mean z ¼ 1
n∑

n
l¼1zl, based on the observed z’s from n neighboring firms.

According to DeGroot (2004), δ can be derived as
δ n, v,ω∗� � ¼ nv
ω∗ þ nv

: ð11Þ
Partial differentiation yields the following comparative statics regarding the relationship between the number of neighbors and
the average signal observed from FIEs:
∂ψ0

∂n
¼ z−ψð Þ ∂δ

∂n|{z}
>0

: ð12Þ
Eq. (12) shows that the spillover effect is generally stronger if there are more FIEs whose signals are observed, as a firm will
put a larger weight δ on other firms' signals about their beliefs and a smaller weight on its own prior belief. However, the direc-
tion of belief updating will depend on whether z<ψ or not. If the observed FIEs hold a less biased view toward women than the
domestic firm itself (i.e., z<ψ), a greater number of FIEs induces a larger extent of belief updating toward 0; whereas FIEs' more
biased views observed by the firm (i.e., z>ψ) will lead to belief updating away from 0, especially when more FIEs are observed.
The general theoretical results are summarized in the following proposition.
eralizing the model to consider multiple FDI countries of origin will only complicate the expressions without adding much to the main theoretical insights.
assumption that thefirmobserves its neighbors' female labor costs seems strong. Alternatively,we canmake amore intuitive assumption that thefirmobserves
boring firms' female-to-male labor ratio, which the firm can then infer the subjective labor cost of an observed FIE as 1þ γ ¼ m

f
β

1−β
wm
wf
.

Chapter 9 of DeGroot (2004).
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Proposition 4. The average domestic firms' female labor share is decreasing in the observed average FIEs' belief in the cost of female
workers (z), and more so if there are more FIEs in the same industry or city.

Proof: See the appendix.

We know from Eq. (8) that a higher dispersion of firms' TFPRs within an industry implies a greater extent of resource misal-
location and thus a lower industry-level TFP. Our model shows that the dispersion of TFPRs will change, through firms' Bayesian
updating based on the observed FIEs' behavior. Specifically, the posterior variance of a firm's γ, given n, v, and ω, can be expressed
as
19 We
China S
20 A fir
sector, a
21 An a
sults are
22 Wa
append
v0 n, v,ω∗� � ¼ ω∗v
ω∗ þ nv

, ð13Þ
which has the following properties:
∂v0

∂n
<0;

∂v0

∂v
>0;

∂v0

∂ω∗ >0:
The precision of the posterior (1/v′) increases with the number of neighbors revealing information about their beliefs. More-
over, if either the precision of the signal or that of the prior belief is lower, the posterior belief will be characterized with larger
variance.

In summary, when FIEs in the same market are less biased against female workers (i.e., ψ∗ < ψ and v∗ < v), they are more
likely to employ proportionately more women than domestic firms. The presence of these FIEs in the same market induce the
latter to increase their female employment. Such social learning leads to a change in social norms in the labor market, which
we interpret as evidence of cultural spillovers. The opposite will be true if FIEs hold a less favorable view toward women
(i.e., ψ∗ > ψ and v∗ > v).

3. Data sources and summary statistics

3.1. Firm-level data

The primary data for our analysis are obtained from the annual industrial firm surveys of China for the 2004–2007 period. The
surveys, conducted by the country's National Bureau of Statistics (NBS), cover all state-owned firms and all non-state-owned firms
that have sales over RMB 5 million (about USD 0.7 million at the 2007 exchange rate).19 Basic firm balance sheet information,
such as output, value added, fixed assets, exports, employment, and industry code and ownership type (foreign or domestic in
particular) are available. Despite the sampling threshold, the data are representative. Compared with the 2004 economic census,
the aggregate data based on our firm data accounted for 91%, 71%, 97%, and 91% of China's total industrial output, employment,
exports, and fixed assets, respectively. To construct a panel data set, we use unique firm ID and contact information to identify
identical firms across the years.20 We compute firms' real capital stock and TFP, following the method proposed by Brandt
et al. (2012).

We use the following variables to construct a firm's female labor share, which is the main variable of interest in our regression
analysis:
1. For 2004, we have information on firm employment by gender and education level. A worker is considered skilled if s/he has a

21
high school education or above. About 45% of all employees in our data are considered skilled in 2004.
2. For 2005, 2006, and 2007, we have information on employment by gender but not by education level.

The firm-level patent data come from the State Intellectual Property Office. The data cover three main categories of patents:
design (external appearance of the final product), innovation (fundamental innovations in methods), and utility model
(e.g., changes in processing, shape, or structure of products). In our measure of patents, we include all three categories. We use
the concordance table constructed by He et al. (2018) to merge our NBS firm data with the patent database.

Our firm data do not have information on workers' wages by gender. Due to this limitation, we assess gender bias based on
the varying female labor share across firms.22 A firm's foreign ownership status is identified based on its registration type. We
obtain information on FIEs' countries of origin from Foreign Invested Firms Surveys conducted by China's Ministry of Commerce
do not have firms in the service sector in our data. During our sample period, FDI in the service sector was lower than in themanufacturing sector. According to
tatistical Yearbook 2005 (Tables 18–17), in 2004, only 26% of FDI inflows went to the service sector.
m's IDmay change over time, possibly due to restructuring or mergers and acquisitions. To resolve this data issue, we complement a firm's ID using its name,
nd address to identify the same firm over time.
lternative definition of skilled labor is a college education and above. Under this definition, skilled labor accounts for 12% of total employment in 2004. Our re-
robust to this alternative definition.

ge information by gender is available in China's annual urban household surveys, so we use this to assess the potential labor supply effect (See Table A6 in the
ix and Section 4.1 for more details).
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(MOC). We then merge the country-of-origin data with the NBS firm survey data, using firms' names and other contact
information.

3.2. Identifying managers' gender

More prejudices against women often arise at the top levels of a firm (Bertrand and Hallock, 2001). This is often referred to as
the “glass ceiling” effect, which prevents women from getting promoted to senior-level management positions (Nevill et al.,
1990). Do cultural spillovers also affect firms' appointment of female managers? We can only address this question by obtaining
information on the gender of the manager of each firm. Unfortunately, the NBS industrial firm survey dataset only provides the
names of the legal representatives, but not their gender.23 To overcome this data limitation, we apply a new method to identify
the gender of a firm's manager, based on the last character of the name of the legal representative in our data.24 We use a 20%
random sample of China's 1% population census in 2005, which contains 2.5 million names and their gender. For each Chinese
character, we calculate the probability that it is used in a female name based on our name database, using the following for-
mula25:
23 The
their ge
24 A Ch
the seco
25 We
26 The
27 Giv
der norm
for deba
2004 cr
28 Indu
29 Our
counter
obvious
the orig
female probi ¼
freq femalei

freq femalei þ freq malei
, ð14Þ
where freq_femalei (freq_malei) is the number of times that character i appears as the last character in a female (male) name. Table A1
in the appendix lists the 10 characters with the highest (lowest) probability of being female. For the top 10 highest female characters,
the probability that any of these characters is used in a male name is always less than 2%.

3.3. Country-level data

To measure a country's gender culture, we use the Human Development Report published by the UNDP in 2011.26 The UNDP
provides a set of indicators for gender inequality across 145 countries. We use the Gender Inequality Index (GII), which is a com-
posite index capturing the loss of women's achievement due to gender bias. This covers three aspects of a country's gender in-
equality: reproductive health, empowerment, and labor market participation. A higher GII indicates greater gender inequality.
As Table A2 in the appendix shows, the five countries with the lowest GII are all in Europe. In contrast, the five countries with
the highest GII are located in the Middle East and Africa. A country's GII is obviously correlated with its income level, but there
are rich countries with a very high GII (e.g., Saudi Arabia) and poor countries with a low GII (e.g., the Philippines). In the regres-
sion analysis below, we control for countries' income level. The GII data are not available for the three ethnic Chinese FDI sources
of Hong Kong, Macau, and Taiwan, so we exclude firms whose majority of shares are owned by investors from these economies.27

3.4. Industry-level data

We use three industry-level variables in our regression analysis: female labor intensity, the import-output ratio, and the
Herfindahl index. The latter two are computed and aggregated based on China's Customs transaction-level data and NBS industrial
firm data, respectively. See Table A3 in the appendix for more details.

The key industry-level measure is female labor intensity, obtained from Do et al. (2016). The data are originally taken from a
publication by the U.S. Bureau of Labor Statistics (BLS) entitled “Women in the Labor Force: A Databook.” This contains informa-
tion on total employment and the proportion of female employees in each four-digit industry (262 categories) defined by the US
Census's Current Population Survey, covering both manufacturing and non-manufacturing sectors.28 For each industry, we first
take the average of the female labor share across the sample years from 2004 to 2009. We then retain 77 manufacturing or min-
ing sectors, and match each of them to a specific NAICS six-digit code (511 categories), using the concordance table provided on
the US Census website. Finally, we match the NAICS six-digit codes to unique Chinese four-digit industry codes (CIC codes), using
a concordance table constructed by Ma et al. (2014). We then aggregate these measures to the CIC three-digit level (166
categories).29
NBS industrial firm surveys of 1998–2000 provide the job titles of the “legal person representatives”, in addition to their names. About 84% of the firms listed
neral managers (or chief executives) as legal person representatives.
inese name is typicallywrittenwith the last namefirst, followed by thefirst name,which can have one or two characters.When afirst namehas two characters,
nd character is more informative in terms of gender. Thus, we only focus on the last character of a Chinese name.
restrict our sample to people aged 35 to 65 in 2005.
se reports have been published since 2008. We choose 2011 to maximize country coverage.
en that most of the people in these three economies are ethinic Chinese, whomay bemore able to successfully adapt to the local culture, measures of their gen-
s, evenwhen available, may not be reflected in their employment practices in China. In addition, whetherwe can treat ethnic Chinese investments as FDI is up
te. In any case, this data limitation forces us to drop FIEs with major investors from ethnic Chinese economies, which account for about 48% of the FIEs in the
oss section.
stries are classified based on the U.S. Census 2007 classification.
empirical results are insensitive to using female labor intensity measures at the 2-digit level (29 categories). The estimated welfare gain obtained through the
factual exercise that eliminates gender bias across firms within a 2-digit sector is slightly larger. The cost of using measures at a more aggregate industry level
lymeans that stronger assumptions are required in our quantitative analysis when imposing the same factor intensities for all firms within a broad industry. As
inal measures of female intensity are available for 77 sectors, aggregation at the 3-digit CIC level appears to be the most appropriate.
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Table A4 in the appendix lists the top 10 and bottom 10 industries in terms of female labor intensity (comparative advantage).
The industries with the highest female labor share are apparel, textile, footwear, and leather. Those with the lowest share are ce-
ment and steel, which are likely to involve more physically demanding tasks.

3.5. Summary statistics of the key variables

Table 1 reports the summary statistics of the key variables used in the analysis (see Table A3 in the appendix for definitions of
all variables used in the paper). Out of the 250,000 firms, the average female labor share is 0.41. Among the subsample of Chinese
domestic firms (about 78% of the firm-year observations), the mean is 0.39, compared with 0.48 for FIEs (excluding Hong Kong,
Macau, and Taiwan's FIEs). FIEs also appear to be more likely to appoint women as managers. Of all firms for which the name of
the manager (legal representative) can be identified, the proportion of firms that have a female manager is 0.25, compared with
0.24 for domestic firms and 0.26 for FIEs. Table 1 also reports the means and standard deviations for all of the variables used in
the regressions at the firm, country, industry and city levels.

Fig. 1 plots the kernel density of female labor share for both domestic firms and FIEs in 2004, showing that a significantly
higher number of FIEs have a higher female labor share. To partially address the concern that FIEs are distributed unevenly across
industries, due to differences in comparative advantages for instance, Fig. 2 plots the kernel density of firms' female labor share
after demeaning them from their corresponding four-digit industry averages. Fig. 2 confirms that the different distributions of fe-
male labor share between domestic firms and FIEs are not driven by the varying prevalence of FIEs across industries.30

4. Empirical evidence

4.1. Cultural transfer within multinational firm boundaries

We first empirically examine Proposition 1, which considers the cultural transfer of multinational headquarters' gender norms
to their affiliates in China. We use the 2004 cross-sectional sample, which allows us to control for skill intensity that is not avail-
able in other years. We estimate the following specification:
30 One
gression
31 For
should e
f
f þm

� �
ic
¼ β0 þ β1GIIc þ β2 ln GDP=Popð Þc þ X0

icγ þ FEf g þ εic, ð15Þ

� 	

where f

fþm ic
is the female share in employment of foreign firm i from country of origin c, or the probability that firm i has a female

manager. GIIc is the gender inequality index of country c, as described in Section 3. Country c’s (log) GDP per capita is included as a
regressor to control for any country-specific determinants of female employment that are related to the country's stage of develop-
ment. The regression sample includes only FIEs. Thus, our identification comes from the variation in gender norms of the multina-
tionals' countries of origin.

The regressor Xic is a vector of firm-level variables used to control for other determinants of female employment that have
been proposed in the literature. To the extent that investments in capital, technology, and automation in production reduce the
demand for physically demanding tasks (Juhn et al., 2014), technology transfer from advanced economies and the associated in-
vestment by the affiliates may complement female labor. To address this concern, we include as controls the FIE's computer in-
tensity, R&D intensity, log(1 + number of patents), log(TFP) (measured by the Olley-Pakes method), and log(capital intensity)
(see Table A3 in the appendix for definitions). In addition, we control for the firm's (log) wage rate to address the concern
that FIEs may exploit the lower average wage of female workers resulting from gender bias in the labor market, and (log) output
to take into account any firm-level scale effect on female employment.31

FIEs may adapt to the local business culture over time. In their initial years of operation in China, they may bring aspects of
their home cultures to the host country. Such cultural transfer may, however, dissipate over time if the affiliate begins to be as-
similated into the local culture and acts more like a domestic firm. We control for this potential assimilation effect by including
the FIE's log(age) as a regressor. Finally, we include province and four-digit industry fixed effects in {FE}. Province fixed effects
control for any time-invariant local labor market factors that affect foreign firms' employment decisions, as China's social and eco-
nomic environments differ substantially across regions. Industry fixed effects control for any unobservable industry heterogeneity
that may affect firms' female labor share, such as an industry's female comparative advantage. εic is the error term.

The regression results reported in Table 2 strongly support Proposition 1. By controlling for province and four-digit industry
fixed effects but without any other firm covariates, Column 1 shows a negative and fairly significant (at the 5% level) correlation
between the GII of the multinationals' home countries and their affiliate's female labor share in China. In Column 2, when a wide
range of firm controls are included in addition to the fixed effects, the coefficient of GII becomes statistically significant at the 1%
level. The estimated coefficient of −0.1 implies that a one standard deviation decrease in a country's GII (0.195, equivalent to
changing Malaysia's GII to the level of Germany) is associated with a 1.9 percentage points increase in the female labor share
can argue that even within a narrow industry, there is still a wide range of activities in which domestic and foreign firms may specialize differently. In the re-
analysis below, we control for a host of firm-level technology measures to deal with this potential within-industry variation.
instance, if a larger firm requires more management inputs, and women have a comparative advantage in communication and management skills, then we
xpect a positive correlation between a firm's size and its female employment share. Our regression results confirm this.
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Table 1
Summary Statistics of the 2004 Sample.

Variable Nb Obs Mean St Dev.

Firm Level
Female employment share
All workers 258,899 0.411 0.243
Unskilled workers 240,787 0.437 0.299
Skilled workers 255,239 0.370 0.230
Domestic Chinese firms 202,536 0.390 0.236
Foreign invested enterprises (FIEs) 28,450 0.482 0.256

Likelihood of a female manager
All firms 217,181 0.246 0.277
Domestic Chinese firms 170,501 0.243 0.277
Foreign invested enterprises (FIEs) 23,243 0.255 0.273

Other firm characteristics used as regressors
Computer intensity 278,507 0.147 19.336
R&D intensity 272,948 0.031 0.054
ln(1 + patent) 259,336 0.042 0.278
ln(TFP) 241,866 −0.972 1.071
Skill intensity 258,899 0.454 0.293
Capital intensity 255,449 100.879 1046
Output 275,460 72,743 656,030
Profit rate 249,424 0.025 0.084
Age 278,563 8.934 10.891

Country Level
Gender inequality index 137 0.419 0.195
ln(GDP per capita) 137 8.060 1.671

Industry Level
Female comparative advantage (3-digit) 166 0.309 0.110
Foreign output share (4-digit) 482 0.344 0.218
Herfindahl index (4-digit) 482 0.049 0.076
Import-output ratio (4-digit) 482 0.272 0.300

City Level
Foreign output share (city) 345 0.155 0.182

Source: NBS above-scale annual survey of industrial firms (2004).
See definitions in Table A3 in the appendix.

Fig. 1. Distribution of Firms' female labor share (2004). (Source: NBS annual survey of industrial firms (2004) and authors' calculation.)
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in that country's affiliates in China. Moreover, we do not find any evidence that the income level of the country of origin is related
to its foreign affiliates' female employment. Firms' computer intensity, R&D intensity, patents and TFP are all negatively correlated
with their female labor share. In other words, our results indicate that among FIEs in China, technology does not appear to com-
plement firms' female employment. Older FIEs hire proportionately more women on average, rejecting the assimilation hypothesis
in this context.
11
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Fig. 2. Distribution of Firms' female labor share (2004) (controlling for 4-digit Industry Fixed Effects). (Source: NBS annual survey of industrial firms (2004) and
authors' calculation.)

Table 2
Gender cultural transfer.

(1) (2) (3) (4)
Sample: All Foreign Invested Firms in 2004

Dependent Variable: Female Share in Total Emp Female Share in Total Emp Prob. of Female Manager Female Share in Total Emp

Gender inequality index (GII) −0.057 −0.099 −0.122 0.015
(−2.12)** (−4.32)*** (−1.75)* (0.26)

GII * Female comp. Advantage −0.305
(−2.94)***

ln(GDP/pop) 0.003 0.005 0.001
(0.89) (0.79) (0.17)

Controls – Y Y Y
Industry fixed effects Y Y Y Y
Province fixed effects Y Y Y Y

Number of Obs. 12,345 11,504 7884 10,693
Adj. R-sq 0.515 0.568 0.156 0.576

Firms' R&D intensity, skill intensity, computer intensity, ln(1 + patent), ln(capital intensity), ln(TFP), ln(wage rate), ln (firm age) and ln(firm output) are included
as control variables. t-statistics based on standard errors clustered at the country level are reported in the parentheses. *, **, and *** indicate significance at the 10%,
5%, and 1% levels, respectively.
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Column 3 uses the probability of having a female manager, as defined in Section 3.2, as the dependent variable. The negative
and significant correlation observed between a FIE's GII and the likelihood that the firm appoints a female manager also supports
Proposition 1.

In Column 4, we add an interaction term between an industry's female labor intensity, measured using the U.S. data as de-
scribed in Section 3.4, and the GII of the FIE's source country. The coefficient on the stand-alone GII becomes insignificant,
while the coefficient on the interaction term is negative and statistically significant, supporting the second part of Proposition
1, which suggests that cultural transfer from multinationals is stronger in female labor-intensive industries. In summary, the re-
sults in Table 2 indicate that multinationals' cultural transfer is not a general feature of FDI, as the culture of the country of origin
matters.

We examine the robustness of our gender culture measure in the Appendix Table A5, which replicates the regressions in
Table 2 with an alternative measure of gender-equal culture for each country. We follow Falk and Hermle (2018) to create a mea-
sure using a principle component analysis. In particular, we construct a composite gender equality index (CGEI) based on the fol-
lowing five indices: (1) the Global Gender Gap Index of the World Economic Forum in 2006; (2) the ratio of female to male labor
force participation rates in 2005; (3) the number of years since women's suffrage in 2005; (4) the share of women in national
parliaments in 2005; (5) the gender equality index of World Value Survey in 2005, based on an average score of three questions
in the survey (V44, V61, and V63) (see Table A3 in the appendix about each index's data source). The CGEI is simply the first
principle component from the principle component analysis. A country with a higher value of CGEI tends to have a more equal
12
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gender culture. As shown in Table A5 in the appendix, our main results are robust to using this alternative measure of gender
culture.

It could be argued that FIEs employ more women than domestic firms because they intend to exploit the lower equilibrium
wages of women, which can arise from the gender discrimination in labor market (Siegel et al., 2014). Another alternative hy-
pothesis is that women are attracted to those locations where foreign firms are prevalent. Both possibilities imply a negative cor-
relation between average female wages and the prevalence of FIEs across markets. Without information on wages by gender in
the firm data, we rely on China's urban household survey data for the period of 2004–2007 to examine whether our results on
cultural transfer are driven by either of the hypotheses. Table A6 in the appendix reports the regression results, showing a positive
correlation between the female wage premium and FIEs' output share across cities, after controlling for the obvious determinants
of wages. While these results do not imply causality, they suggest that FIEs do not appear to be attracted to markets where female
wages are lower or that they depress female wages.

4.2. Firms' female labor share and profits

We empirically examine Proposition 2 concerning the positive relationship between firms' profits and their female labor share.
We regress a firm's profitability, defined as the ratio of profit to sales, on its female labor share, using 2004–2007 panel data.32

Column 1 of Table 3 shows a positive and statistically significant correlation between these two variables. Such result is obtained
after firm and year fixed effects, as well as firm-level controls (R&D intensity, log(1 + number of patents), capital intensity, log
wage rate, log firm age, and log employment as in Table 2) are included as controls.33 Column 2 shows consistent results
when only domestic firms are included in the sample.

4.3. Cultural spillovers from multinationals to domestic firms

In this section, we examine whether domestic firms' employment decisions can be influenced by FIEs. We adopt the empirical
specification widely used in the literature on FDI technology spillovers (e.g., Aitken and Harrison, 1997; Javorcik, 2004), to explore
the relationship between the prevalence of FDI and domestic firms' outcomes in the same market, defined as either an industry or
a city.34 The specification for estimating cultural spillovers is
32 We
33 We
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where f

fþm ik
is either the female labor share or the probability of having a femalemanager of domestic firm i. FDIk is the output share

of FIEs in market k.35 importk and Herfk represent the import-to-output ratio and the Herfindahl index, respectively.36 We include an
industry's import-to-output ratio as a regressor to control for the possibility that import competitionmay reduce gender inequality by
pushing more discriminating firms to exit (Black and Brainerd, 2004). For the same reason, we also include an industry's Herfindahl
index to control for any changes inmarket structure, which can occur if more FIEs appear in themarket. To the extent that thesemea-
sures capture the changes in the degree of market competition, any identified effect of FDI on firms' female labor share should be
above and beyond the standard competition effect.37

As often emphasized in the FDI literature, domestic firms learn from FIEs in terms of product design, production technology,
and foreign sales opportunities. These knowledge spillovers can be gender-biased. For example, technology upgrading can in-
crease the demand for female labor (Juhn et al., 2014). To partially control for the technology-induced effect on employment,
in the regressions we include various measures of technology, Xik, as in Table 2. {FE} includes a host of fixed effects, which will
be explained below.

We estimate Eq. (16) using a sample of domestic firms only. We first report the regression results in Table 4 with markets
defined as four-digit industries, and then report the results with markets defined as prefecture cities in Table 5. Based on the
2004 sample, Column 1 of Table 4 shows that domestic firms' female labor share increases on average with the share of output
by FIEs in the same industry. We also find a negative coefficient on the Herfindahl index, consistent with Becker's (1957) hypoth-
esis that increased market competition (as measured by a lower Herfindahl index) can reduce employers' discrimination. How-
ever, this cannot explain the negative correlation between the import-output ratio and domestic firms' female labor share
across industries. In Column 2, we find that the probability of a domestic firm having a female manager is positively correlated
use the firm's profit-sales ratio rather than log (profit) as the dependent variable because we find many negative values for profits in the data.
replace ln(output)with ln(employment) for this analysis as revenue and output are obviously strongly correlated. As the goal is to control for the scale effect on
and female labor share in the previous tables), using ln(employment) is a compromise. All of the results in this table remain robustwhen ln(output) is used as a
The t-statistics of ln(output), if included, are very high. Results are available upon request.
a has 345 prefecture-level cities.
exclude invested firms from Hong Kong, Macau and Taiwan when measuring the output share of FIEs. The spillover effect is weaker but qualitatively similar
e include these firms. The estimation results are available upon request.
HS eight-digit product level import data come from Chinese Customs, which we further aggregate to the four-digit industry level.
e that it is difficult to quantitatively separate the competition effect from the cultural effect.
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Table 3
Female labor share and profitability.

(1) (2)
Sample: All Firms of 2004–2007 Panel Domestic Firms of 2004–2007 Panel

Dependent Variable: Profit/ Sales Profit/ Sales

Female labor share 0.003 0.002
(3.12)*** (1.74)*

Controls Y Y
Year fixed effects Y Y
Firm fixed effects Y Y

Number of Obs. 1,060,883 832,271
Adj. R-sq 0.542 0.549

Firms' R&D intensity, ln(1 + patent), ln(capital intensity), ln(wage rate), ln(firm age) and ln(firm employment) are included as control variables. t-statistics based
on standard errors clustered at the four-digit industry are reported in the parentheses. *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.

Table 4
Gender cultural spillover (Across Industries).

(1) (2) (3) (4) (5) (6) (7)
Sample: 2004 Domestic Firms 2004–2007 Domestic Firm Panel

Dependent Variable: Female Labor Share Prob. of Female Manager Female Labor share

FDIindustry 0.323 0.047 0.032 0.045 0.027 0.028
(4.10)*** (3.42)*** (5.20)*** (4.21)*** (4.83)*** (4.37)***

FDIindustry-same province 0.095
(5.33)***

FDIindustry-other provinces 0.026
(4.46)***

FDIind x GIIind −0.049
(−3.33)***

FDIind x Profitabilityind 0.143
(2.02)**

Controls Y Y Y Y Y Y Y
Province FE Y Y – – – – –
Year FE – – Y Y Y Y Y
Firm FE – – Y Y Y Y Y
Sector-Year FE – – – – – – Y

Number of Obs. 187,885 155,717 800,907 800,907 800,907 800,261 800,907
Adj. R-sq 0.138 0.046 0.754 0.794 0.754 0.754 0.759

FDIindustry stands for the share of output by FIEs in a four-digit industry. FDIindustry-same province stands for the share of output by FIEs in a four digit industry and in
the same province. FDIindustry-other provinces stands for the share of output by FIEs in a four digit industry and in other provinces. GIIind is the weighted averages of
the FIEs' home countries' GII, with weights equal to each FIE's output share in the industry. Profitabilityind is the weighted average profitability of all FIEs in the
industry. All regressions include R&D intensity, ln(TFP), ln(1 + patent), ln(capital intensity), ln(output), ln(wage rate), ln(firm age), import/output ratio and
Herfindahl index as control variables. The 2004 regressions include the control of skill intensity, which is not available in other years. See Table A3 in the appendix
for the definition and construction of each variable. t-statistics based on standard errors clustered at the four-digit industry are reported in the parentheses. *, **,
and *** indicate significance at the 10%, 5%, and 1% levels, respectively.
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with the output share of FIEs across industries.38 In particular, when controlling for province fixed effects and a host of firm co-
variates, we find that a one standard deviation increase in the FIEs' share in an industry's output (0.218; see Table 1) is associated
with an increase of 1.02 percentage points in the likelihood that a domestic firm appoints a female manager.

The positive cross-industry correlation between domestic firms' female labor share and FIEs' output share may simply reflect
FIEs' self-selection into those industries that women have a comparative advantage. To address this concern, in Columns 3–7, we
use the 2004–2007 panel data so that firm fixed effects can be included to explore a firm's potential response to a change in FIEs'
prevalence in the same market. According to the results reported in Column 3, domestic firms' female labor share is positively
correlated with FIEs' output share across industries, even after controlling for firm and year fixed effects. The correlation is
38 As the managers (legal representative) of firms did not change frequently between 2004 and 2007, we do not have enough variation to identify the potential pos-
itive correlation using the panel data after controlling for firm fixed effects. As a result, when the probability of a firm's having a female manager is the dependent var-
iable, we use the 2004 cross-sectional sample for the analysis.
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Table 5
Gender cultural spillover (Across Cities).

(1) (2) (3) (4) (5) (6) (7)
Sample: 2004 Domestic Firms 2004–2007 Domestic Firm Panel

Dependent Variable: Female Labor Share Prob. of Female Manager Female Labor share

FDIcity 0.095 0.048 0.092 0.108 0.078 0.061
(4.57)*** (4.52)*** (5.17)*** (5.36)*** (4.99)*** (3.99)***

FDIcity-same sector 0.119
(5.89)***

FDIcity-other sectors 0.088
(4.32)***

FDIcity x GIIcity −0.152
(1.89)*

FDIcity x Profitabilitycity 0.438
(2.27)**

Controls Y Y Y Y Y Y Y
Year FE – – Y Y Y Y Y
Firm FE – – Y Y Y Y Y
Province-Year FE – – – – – – Y

Number of Obs. 187,885 149,594 765,457 765,457 765,457 763,881 765,457
Adj. R-sq 0.068 0.015 0.797 0.810 0.797 0.797 0.803

FDIcity stands for the share of output by FIEs in the same city. FDIcity-same sector stands for the share of output by FIEs in the same city and same two-digit industry.
FDIcity-other sectors stands for the share of output by FIEs in the same city and in other two digit industries. GIIcity is the weighted averages of the FIEs' home coun-
tries' GII, with weights equal to each FIE's output share in the industry. Profitabilitycity is the weighted average profitability of all FIEs in the city. All regressions
include R&D intensity, ln(TFP), ln(1 + patent), ln(capital intensity), ln(output), ln(wage rate), ln(firm age), average import/output ratio and average Herfindahl
index as control variables. The 2004 regressions include the control of skill intensity, which is not available for other years. See Table A3 in the appendix for
the definition and construction of each variable. t-statistics based on standard errors clustered at the four-digit industry are reported in the parentheses. *, **,
and *** indicate significance at the 10%, 5%, and 1% levels, respectively.
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economically significant – a one standard deviation increase in FIEs' share in an industry's output is associated with an average
increase of 0.7 percentage points in female labor share among domestic firms in the same industry.

In Column 4, we examine whether FDI from countries with lower gender inequality generates a larger spillover effect. In ad-
dition to the stand-alone output share by FIEs in the industry, we include an interaction term between FIEs' output share and the
average measure of their gender norms, measured by the output-weighted average GII index. We find statistically significant co-
efficients with the expected signs on the interaction term in Column 4. In summary, the cultural spillovers from FIEs documented
so far seem to come mainly from the multinationals whose home culture is more favorable for women, supporting Proposition 4.

To investigate if geographic proximity matters in cultural spillovers, we include two FDI variables separately as regressors in
the regression: the FIEs' share in the same industry and same province, and the FIEs' share in the same industry but in other prov-
inces. Column 5 clearly shows that the spillover effect is stronger when FIEs are located in the same region. An F-test indicates
that the difference in the corresponding coefficients is statistically significant. These results support our theoretical hypothesis
that demonstration is an important mechanism through which the original culture is disseminated to local firms.

In Column 6, we include an interaction term between FIEs' share and the average profitability of FIEs in the same industry as
an additional regressor. We find a positive coefficient on the interaction term, suggesting that domestic firms are more likely to
imitate successful FIEs. This finding is consistent with the learning part of our theoretical model, which emphasizes that profit
maximization is a key motivation for learning among Chinese domestic firms.

One concern is that different technology trends and the speed of structural change (e.g., the increasing input shares of ser-
vices) across Chinese industries may drive up both the demand for female workers and FDI. To partially address this concern,
we include two-digit sector-year fixed effects in Column 7 as an additional check. Our main results remain robust.

In Table 5, we measure the prevalence of FDI using FIEs' output share in a city instead of an industry. Similar to our results at
the industry level reported in Table 4, we find that both domestic firms' female labor share and probability of appointing female
managers are positively correlated with FIEs' output share across cities, after controlling for firm and year fixed effects, as well as
the average industries' import-to-output ratio and Herfindahl index. Specifically, the coefficient of 0.092 in Column 3 implies that
a one standard deviation increase in FIEs' output share in the same city (0.182; see Table 1) is associated with an average increase
of 1.7 percentage points in a domestic firm's female labor share.

In Column 5, we observe that the spillover effect is stronger when the FDI is in the same city and same industry, compared to
the FDI in the same city but in other industries. However, an F-test statistic shows no statistically significant difference between
the two corresponding coefficients. Similar to the results based on the variation across industries in the previous table, Column 6
confirms that higher FIEs' profitability in the same city is positively correlated with the extent of spillovers, while Column 7 shows
that our main results are robust to the additional control of province-year fixed effects.
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We conduct two more robustness checks. First, we measure the prevalence of FIEs by their employment share in the same
industry to address the concern that the degree of spillovers is proportional to FIEs' employment rather than their output. Second,
we use the lagged FIEs' share of output in the same industry to partially address the usual simultaneity bias. The regression results
remain robust to using these alternative measures, as reported in Table A7 and Table A8 in the appendix.

Two remarks are in order before we conclude this section. In both Table 4 and Table 5, if only the competitive pressure of FIEs
has an effect, we would not be able to find a significant coefficient on the interaction term between FIEs' output share and their
average home country's gender norms. In addition, firms in the same city but in different industries are unlikely to be competitors
in the same final goods market. Many FIEs in China are also export-oriented and do not compete directly with local firms in do-
mestic market. Thus, the spillover effect from FIEs to domestic firms in the same city is unlikely to be only due to increased com-
petition from FIEs.39

5. Quantifying the effects of firms' gender discrimination on aggregate TFP

In this section, we use the model developed in Section 2 to quantify the aggregate productivity loss due to gender discrimina-
tion and the productivity gain associated with FDI's cultural spillovers in China.

5.1. Quantifying the productivity loss due to gender discrimination

To account for the common sources of misallocation studied in the literature (i.e., capital and output distortions), we extend a
firm's production function in Section 2 to one that also uses capital as a factor of production:
39 The
factors,
likely to
importa
40 See
distribu
yij ¼ φij f
βj

ij m
1−βj

ij

� 	αj k
1−αj

ij ,
where yij and kij stand for value added (after intermediate inputs are subtracted) and capital of firm i in industry j, respectively. αj and
βj are industry j’s cost shares of labor and capital in production.

For each unit of capital purchased, a firm pays (1 + τKij)r, where τKij is a firm-specific capital distortion. Output distortion is
modeled as a revenue tax (i.e., for each unit of value added created, a firm receives only a fraction 1 − τYij of it).

We first focus on quantifying the efficiency loss due to resource misallocation in each industry. Using the average revenue
product (ARP) approach proposed by Hsieh and Klenow (2009) for examining resource misallocation, the first-order condi-
tions of firm i’s profit maximization imply that the various firm-specific unobservable distortions can be measured with
data as40:
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According to Hsieh and Klenow (2009), a firm's TFPR is proportional to the product of various wedges. By incorporating gender
discrimination, together with output and capital distortions, firm i’s TFPR based on eq. (19) can be expressed as
TFPRij ¼
w

αj 1−βjð Þ
m 1þ γij

� 	
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� 	
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h i1−αj
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where Λj≡α
αj

j 1−αj
� �1−αjβj

αjβj 1−βj
� �αj 1−βjð Þ.
entry of foreignfirms into amarketmaydrive up input costs but lowerfinal goodsprices. In ourmodelwith heterogeneousfirmproductivity anddiscrimination
the more discriminating firms, due to resulting losses, are more likely to exit the market. We find in our data that firms with higher female labor share are less
exit in response to an increase in FDI in the same market, which supports Becker's (1957) seminal hypothesis. Such adjustments raise firms' profits but more
ntly, reduce the misallocation of resources at the industry and national levels, thus raising aggregate efficiency.
Section 3.1 for the details of each firm-level variable used to compute firm-level wedges. Following Hsieh and Klenow (2009), we drop 1% of the tails of the
tions of log(1 + τKi), log(1 − τYi), and log(1 + γi).
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We can quantify the productivity loss due to gender discrimination in industry j using the formula from Hsieh and Klenow
(2009) as
41 Imp
larger th
42 Foll
after rem
TFPj ¼ ∑
Nj

i¼1
φij

TFPRj

TFPRij

 !σ−1" # 1
σ−1

, ð21Þ
where φij is firm i’s TFP, TFPRj is theweighted average of TFPRij, with weights equal to each firm's value added. Nj is the number of dif-
ferentiated products.

We implement the following procedures to compute a firm's TFP and TFPR.
1. We first compute firm i’s γij according to (19)
γij ¼
βj

1−βj

wmmij

wf f ij
−1:

set wf/wm = 0.78, according to the average wage premium for men reported in China's statistical yearbooks for the sample
We
period (2004–2007). We set βj for each of the 166 three-digit (CIC) industries based on the female labor share of 77 manufactur-
ing industries in the U.S., using data from the U.S. Population Census (see Section 3.4 and Table A4 in the appendix for more
details).
2. We obtain the capital cost shares, 1 − αj, at the NAICS six-digit level from the NBER-CES Manufacturing Industry Database. We
use the concordance table and rules described in Section 3.4 to average them up to the 166 three-digit CIC industries. As our
industry classification is broader than that of Hsieh and Klenow (2009) (who consider over 400 four-digit industries), we im-
pose σ = 2, instead of 3 as they did.41 We then compute 1 + τKij and 1 − τYij based on (17) and (18), using these industry-
level parameters and firm-level data on employment and capital costs.

3. We compute TFPRi using estimated γij, 1 + τKij, 1 − τYij, as well as the aforementioned industry-level parameters, based on
(20).

4. Finally, we compute firm i’s TFP, using the isoelastic demand curve described in Section 2.1, as
φij ¼ κ j
R
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,

κj is a constant, independent of misallocation or discrimination. It will drop out whenwe compute the ratio of distorted TFP to
where
efficient TFP of each industry.

With all of the components required to compute TFPj according to (21) in hand, we conduct three counterfactual exercises. In
the first exercise, we compute the ratio of an industry's TFP with all three types of distortions present to its efficient level (with
firms' TFPRs equalized within the same industry), as follows:
TFPj

TFPej
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i¼1φ
σ−1
i

σ−1.42 In the second exercise, we assess the contribution of gender discrimination to an industry's efficiency
loss. Therefore, we compute the ratio of the industry's TFP with output and capital distortions (but without gender distortions) to the
efficient level of TFP, as follows:
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In the third exercise, we investigate the contribution of capital distortions to an industry's efficiency loss. The purpose of this
exercise is to compare the contribution of gender discrimination with the main source of distortion studied in the literature. We
osingσ=3 for each three-digit industrywill increase the estimatedmanufacturing TFP gain associatedwith removing all distortions by an order of magnitude
an what Hsieh and Klenow (2009) find for China.
owing Hsieh and Klenow (2009), we drop 1% of the tails of the distributions of log TFPRi=TFPRj

� �
and log N

1
σ j−1

j φi=φj

� �
. We recalculate the industry averages

oving those outliers in the sample.
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Table 6
TFP gains by removing different types of distortions (%).

(1) (2) (3) (4) (5)
Aggregate TFP Gain by Removing Contribution to Aggregate TFP by Removing

Year All Three Distortions Capital and Output Distortions Gender and Output Distortions Gender Distortions Capital Distortions

2004 100.26 95.26 66.24 4.99 33.93
2005 94.75 89.49 65.42 5.55 30.95
2006 96.79 91.49 68.38 5.47 29.35
2007 96.10 90.75 68.11 5.56 29.13

All numbers are 100×((TFPe/TFP)-1), where TFPe stands for the efficient level of aggregate manufacturing TFP with all distortions removed. TFP in column 1 is
constructed by keeping all firms' distortions. TFP in column 2 is constructed by setting all firms' gender discrimination factors, γ, to 0, while TFP in column 3 is
constructed by setting all firms' capital distortions, τK, to 0. The last 2 columns report the contribution of removing each type of distortions to China's aggregate
TFP gain in each sample year.

H. Tang and Y. Zhang Journal of International Economics 133 (2021) 103518
compute the ratio of TFP in the presence of both output and gender distortions (but without capital distortions) to the efficient
level of TFP:
43 Wit
of ln(1
44 The
TFPτK¼0
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For each of the three scenarios, we then compute the corresponding ratios for the economy's manufacturing TFP in each year

using the Cobb-Douglas aggregate: TFP
TFPe ¼ ∏

J

j¼1

TFPj
TFPej

� �θj
, where θj is industry j’s value added share in the manufacturing sector.

Table 6 reports for each sample year the TFP gain (100� TFPe
TFP −1
� 	

) by removing all three distortions, capital and output dis-

tortions, as well as gender and output distortions, respectively. Using formula (22)-(24), Column 1 shows that removing all three
types of distortions will bring about 100% and 96% of aggregate TFP gain in 2004 and 2007, respectively. The gradual decline in
the TFP gain reflects that the Chinese manufacturing sector has become more efficient over time. Column 2 shows that by elim-
inating capital and output distortions (while keeping gender discrimination), the estimated TFP gain for the two years fall to
about 95% and 91%, respectively. In other words, as reported in Column 4, gender discrimination accounted for about 5% of
China's aggregate TFP loss during the sample period.

For comparison, we report the associated TFP gain when output distortions and gender discrimination are removed, while
keeping the capital distortions. The resulting TFP gain is reduced significantly. As reported in Column 5, capital distortions
accounted for 29%–34% of aggregate TFP loss during the sample period, about 6 times the productivity cost of gender
discrimination.

5.2. Quantifying the productivity gain from Multinationals' cultural spillovers

We now quantify the contribution of the cultural effect of FDI. Recall that our model shows that when facing FIEs from coun-
tries with lower mean and variance of log(1 + γ), domestic firms' Bayesian updating will result in a gradual reduction in the
mean and the variance of their own log(1 + γ). While the mean does not affect an industry's TFP based on the APR approach,
a lower variance, according to (8), will imply a higher industry TFP.43

To show that the prevalence of FDI in an industry is related to the dispersion of log(1 + γ), we regress the change in the stan-
dard deviation of the firms' estimated log(1 + γ) on the change in the FIEs' share in a sector's output. We run these regressions
over one, two, and three-year horizons, respectively. As reported in Table 7, there is a negative correlation between the two var-
iables, with the correlation being statistically significant for the samples over the two- and three-year horizons. The lack of signif-
icance in the regression results based on a sample at the annual frequency may imply that learning takes time to have an effect.
Fig. 3 illustrates a negative relationship between the change in the dispersion of firm ln(1 + γ) and the change in the FIEs' output
share between 2004 and 2007 across three-digit industries.

Through the lens of our model, we can ask: what would happen to gender inequality and the associated TFP loss if the share of
FDI in a sector was reduced to zero or by half in China during the sample period? Answering such question involves several sim-
ple steps of calculation. First, we know that based on the coefficient of −0.929 in Column 3 of Table 7, if the average FIEs' output
share is reduced from the sectoral average of 34% to 17% (half) and 0, respectively, the associated increase in the standard devi-
ation of log(1 + γ) will be around 0.16 and 0.32.44 Given that the average standard deviation of log(1 + γ) of a sector over the
sample period (2004–2007) is about 1.67, such increases in the dispersion of log(1 + γ) are about 9.6% and 19.2% of the observed
h firms' endogenous entry and exit, the conditional mean of ln(1 + γ) will be different between efficient and distorted TFP. Thus, the change in the mean
+ γ) due to cultural spillovers will also matter.
se numbers are obtained by computing (−0.929) × (−0.34)≈ 0.32 and (−0.929) × (−0.17)≈ 0.16, respectively.

18



Table 7
Correlation between FIEs' output share and the dispersion of Firms' gender discrimination.

(1) (2) (3)
Sample: 2005–2007 2006–2007 2007

Dependent Variable: Δt,t-1SD(log(1 + γ)) Δt,t-2SD(log(1 + γ)) Δt,t-3SD(log(1 + γ))

Δt,t-kFIE output share −0.443 −0.689 −0.929
(−1.31) (−2.52)** (−2.86)***

Number of Obs. 498 332 166
Adj. R-sq 0.004 0.025 0.043

Observations are at the sector-year level. Δt,t-k is an operator that takes the first difference of the variable of interest between year t and t-k. *, **, and *** indicate
significance at the 10%, 5%, and 1% levels, respectively.

Fig. 3. Long diff in standard deviation of log(1 + γ) and multinationals' output share by sector (2004–2007). (Source: NBS annual survey of industrial firms (2004)
and authors' calculation.)
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dispersions during the sample period, which will also be their respective contributions to the potential TFP loss due to gender
discrimination.45 Thus, the cultural spillover effect contributes about 1% (i.e., 19% of 5%) of the aggregate TFP gain during the sam-
ple period.
6. Concluding remarks

We demonstrate how economic globalization can change country-specific long-standing prejudices against women. We empir-
ically examine whether and how multinational firms transmit gender norms across countries. Using Chinese manufacturing firm
data from the 2004–2007 period, we find that foreign affiliates with a more gender-equal culture in their home countries tend to
hire relatively more women and at the same time are more likely to hire women as their managers. Foreign firms, especially those
from countries with a more gender-equal culture, also have a cultural spillover effect on domestic firms, as revealed by a positive
correlation between domestic firms' female labor share and the prevalence of FDI across industries or cities. Our empirical results
remain robust after controlling for firm fixed effects and a wide range of time-varying firm characteristics.

We create a model that considers firm heterogeneity in productivity and bias toward female workers, in addition to their com-
parative advantage in skill-based rather than physically intensive tasks. Consistent with the model's predictions, we find evidence
that domestic firms respond to increased FDI by employing more women, probably due to imitation. Such cultural spillovers are
stronger in the more female labor-intensive industries. We also find that the profits of discriminating firms suffer.

Using our model, we quantify the aggregate TFP loss due to discrimination against women, and the extent to which FDI alle-
viates this loss in China. Eliminating gender discrimination altogether is associated with a roughly 5% increase in aggregate
manufacturing TFP. The cultural effect of FDI, through changing gender norms, is estimated to contribute a 1% increase in aggre-
gate manufacturing TFP. Our results reveal an under-explored cultural externality of FDI, in addition to the technology spillovers
that have been the focus of the literature.
45 These numbers are obtained by computing 0.32/1.67 and 0.16/1.67 respectively.
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Many developing countries have recently made important progress toward gender equality and women's empowerment. Has
the gender cultural spillover effect of FDI significantly contributed to this success? Should we expect similar FDI cultural spillover
effects in other developing countries with different historical, cultural, and institutional backgrounds?46 A deeper understanding
of the mechanisms and pre-conditions of cultural spillovers is needed, and thus we leave these important questions for future
research.47
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Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.org/10.1016/j.jinteco.2021.103518.
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