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Abstract

This paper studies the relation of gender marking in the language spoken at home and in coun-
tries dominant language with gender biases in labor market, political and managerial outcomes
both at individual and country level, for general population and for populations of migrants.
We test the hypothesis that the intensity with which languages grammar force speakers to
encode gender may increase gender discrimination and/or the enforcement of gender roles and
gender roles themselves. We find that gender marking has a significant, meaningful and very
robust impact on gender economic outcomes both at the country and individual level. Cog-
nitive and cultural mechanisms may explain our findings: gender marking in language may
influence the formation of gender identities, the salience of deviant behavior from gender roles
and gender roles themselves. We explore the relative role of countries dominant language
and home language and extend the model of identity economics as developed by Akerlof and
Kranton (2000) to further investigate these mechanisms.
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This paper investigates the idea that the structure of languages may influence the cognitive
framework of its speakers, as grammar forces them to encode certain aspects of reality and not
others and/or may contain information related to the culture of our ancestors. As Whorf (1935)
argues, “We are inclined to think of language simply as a technique of expression, and not to realize
that language first of all is a classification and arrangement of the stream of sensory experience
which results in a certain world-order, a certain segment of the world that is easily expressible
by the type of symbolic means that language employs”. Among linguists, particularly among the
so-called ‘generativists’, languages are considered part of human biology and fundamentally equal
in structure, with only minor local differences (Chomsky, 1980). Sampson et al., (2009) point out
a new wave of linguists who think of languages as ‘institutions developed as part of a society’s
cultural heritage and hence as differing and evolving in their levels of complexity, just as other
cultural institutions do’.

Overall, current theories of coevolution point to the interplay between genetic and cultural
forces to account for language diversity and change. Findings from cognitive psychology about the
impact of language on cognition (Boroditsky and Gaby, 2010) indicate that there may be direct
channel through which language structure influence socio-economic choices and outcomes. The
study by Evans (2003) of how kinship-specific pronouns evolved in Australia is an example of a
study focused on how cultural forces may shape linguistic change. As Evans and Levinson (2009)
point out, ‘language diversification and hybridization works just like the evolution of biological
species it is a historical process, following the laws of population biology’ and ‘linguistic diversity
is structured very largely in phylo-genetic (cultural-historical) and geographical patterns’. Chris-
tiansen and Kirby (2003) review the research on the origins and evolution of human language and
argue that while one theoretical line argues that grammatical structure is the product of biological
adaptation, others argue that it emerges through cultural transmission of language to hundreds
(or perhaps thousands) of generations of learners.

In this paper we investigate the relation between gender marking in languages grammar and

gender economics, an area of research where economists argue that culture plays an important



role (Fernandez, 2010; Alesina et al.,2011).

To date, the use of linguistic variables has been limited. Licht (2007) uses the grammar of
pronouns as an instrumental variable to study how countries tilted more in favor of autonomy,
egalitarianism, and mastery exhibit a higher rule of law, less corruption, and more democratic
accountability. Mavisakalyan(2011) uses the gender of pronouns to investigate the impact of
culture on females share in the labour force. Chen (2012) uses future time references marking
in languages to investigate the impact future oriented decisions and outcomes like saving, debt
and health related behavior. Tabellini (2008) seeks to capture the distinction between values
consistent with generalized morality versus those consistent with limited morality. Altogether,
norms of generalized morality promote well-functioning institutions. To control for the possibility
of reverse causality, and identify the causal impact of these values on institutional outcomes,
Tabellini uses the grammar of pronouns as an instrumental variable.! Finally, in a related paper,
Santacreu-Vasut et al.(2013), we show that female/male distinctions in language grammar are
positively correlated to the use of legislated quotas and sanctions today.

We survey the most comprehensive data source of language grammatical structures, an on-
going effort of linguists worldwide, called the World Atlas of Linguistic Structures (Dryer and
Haspelmath, 2011) and use all four grammatical variables that are related to gender. In linguis-
tics, a gender system is defined as a set of rules for agreements that depend on nouns of different
types. These can be based on biological sex (female and male), or on other social constructs
(like, age, social status, etc.) As we show in the main text there is variation in grammatical
gender properties of languages both across and within linguistic families. Furthermore, gender is
the most stable grammatical features of language, inherited from thousands of years distant past
(Wichmann and Holman, 2009)

We consistently find that language structure is significantly, meaningfully and robustly cor-
related to gender biases both at the country and individual level, across general and migrant

populations in the labor market, political participation and managerial roles suggesting that in-

'More generally, Guiso et al (2009) document that trust is affected by geographical distance between two
countries, their proximity, and the commonality between their languages.



deed gender marking either shapes the construction of gender identities and may also reflect

distant past culturally inherited gender roles.

1 Gender in Languages

Greville G. Corbett argues that gender “is the most puzzling of the grammatical categories”.
While in common parlance gender is linked to biological sex, and refers to female and male
categories, in linguistics a gender system is a set of rules for agreements that depend on nouns
of different types.?2 As Greville G. Corbett mentions in Chapter 30 of WALS ‘In some languages
gender is evident in almost every phrase, while in other languages it is absent.” (Dryer and
Haspelmath, 2011). This is the variation we exploit in this paper.

There is general consensus among linguists that grammatical gender is one of the most stable
feature of a language grammar, inherited from the distant past thousand of years ago, as research
on the study of linguistic stability indeed confirms. In particular, Wichmann and Holman (2009)
constructed a measure of stability for analyzing the linguistic features described in the World Atlas
of Linguistic Structures, (Dryer and Haspelmath, 2011).3 They define stability as, the probability
that a given language remains unchanged with respect to the feature during 1000 years, that is,
the feature undergoes neither internal change nor diffusion during the interval(Wichmann and
Holman, 2009).

In this paper, we investigate the impact of gender marking in both the dominant language of
countries and the language individuals speak at home. To do so, we exploit information in all
grammatical features directly related to expressions of gender (4 out of a total 192 grammatical
features classified in WALS (ibid.)). These correspond to chapter 30 (Corbett, 2011a), chapter
31 (Corbett, 2011b), chapter 32 (Corbett, 2011c¢) and chapter 44 (Siewierska, 2011) of WALS .

Out of these, we create 12 dummy variables, 4 individual indices and 3 aggregate indeces

as detailed next for both the language spoken at home by an individual and the most spoken

2To avoid confusion, we will refer to ‘gender’ as in common parlance and to ‘grammatical gender’ when we refer
to the broader concept of gender in linguistics.

3They compare their findings with categorical statements in the literature regarding the stability of the features
they analyze, and there is a high degree of concordance.



language of a country.

1.1 Gender Grammatical Features and Variables

The defining characteristic of gender is agreement. A gender system is a set of rules for
agreements that depend on nouns of different types. These types can be sex-based (female and
male), or based on other social constructs (such as the distinction between human and animal,
age, social status...)

Number Genders (NG): This variable captures how many genders are present in the language.
That is, how many different types of nouns have different agreements.* In particular, we built
three dummy variables, NGO, NG2, and NG3, corresponding to languages having 0, 2, or 3 (and
more) genders, respectively.® A language with 2 genders, like French and Spanish, typically implies
feminine versus masculine while a language with three or more genders may include neuter as the
third gender, like German, or no sex related distinctions.

Sex Based (SB): This variable captures whether the gender system is linked to biological
sex. We built three dummy variables, SBO, SBY, and SBN, corresponding to languages having
no gender system, a sex-based gender system, or a non-sex-based gender system, respectively.’
For example, a non-sex-based gender system might be based on the distinction between human
and non-human, as in Fulfulde, a member of the Niger-Congo linguistic family, or the distinction
between animate and inanimate, among others. Corbett, author of the feature about this variable
in WALS, argues, for those interested in language and gender in the sociological sense, these direct
reflections of biological sex in many languages, with the control group of languages with similar
gender structures but without the sex component, should provide a valuable source of data.
(Corbett, 2011).

Gender Assignment (GA): This variable captures how a speaker assigns nouns to the genders
defined by the gender system of the language. A gender assignment system provides a set of

rules to help the speaker make appropriate agreements. Assignment can depend on the meaning

“Gender derives from Latin genus and originally it meant kind or sort.
5There are languages, such as Nigerian Fula that feature 20 genders.
5Y and N stand for Yes and No.



(semantic) or the form of the noun. We built three dummy variables, GAO, GAL, and GAH,
corresponding to languages having no gender assignment system, a semantic gender assignment
or both gender assignment system that is both semantic and formal, respectively.” For example, a
semantic assignment system is found in Kannada (a south India language), where nouns denoting
male (female) humans are masculine (feminine) and all remaining nouns are neuter. In a semantic
and formal assignment system, as used in Russian, in addition to semantic gender assignments,
nouns that are neither masculine nor feminine are not necessarily neuter; rather they can be
assigned to the masculine or feminine gender, depending on their inflectional class (whether it
takes the nominative form or accusative form, etc.).

Gender Pronouns (GP): This variable captures Gender Distinctions in Independent Personal
Pronouns. We build three dummy variables GP0O, GPL, and GPH, corresponding to languages
with no gender distinction in pronouns, gender distinction in third-person pronouns only, and
gender distinction in the third-person, and also in the first and/or the second person, respectively.
For example, in English, the pronominal sex-based gender system is determined by the use of
she/he/it. Some languages do not have sex-based pronouns, but still have a sex-based gender
system because they use ’it” but vary forms, poet/ess (i.e., they indicate the sex by changing the
morphology uniquely.)

Out of the above set of dummy variables we build four individual gender intensity indices as
follows:

Our first intensity index is a dummy variable, NGI, equals one for languages having two
genders and equals zero otherwise (no gender or three or more genders). Our rationale is that a
language with two genders, typically feminine and masculine will more pervasively use female/male
distinctions than one with either no gender or three genders (which include neutral).

SBI equals one for languages having a sex-based gender system and zero otherwise. For
example, Zulu, Swedish and Danish are languages with a gender system that is not sex based.

GAI equals one for languages having both semantic and formal gender assignment system

and zero otherwise. For example, English assigns gender based on semantic grounds only while

L’ and 'H’ stand for "Low’ and 'High’.



Spanish uses semantic and formal assignment rules. Our rationale is that a language that assigns
gender on more than semantic grounds will more pervasively use female/male distinctions.

GPI equals one for languages with gender distinction in third-person pronouns and in the first
and/or the second person, and equals zero otherwise. For example, English distinguishes gender
in third-person pronouns only.

Finally, we construct an aggregate index for a given language as the sum of the individual
indices. If the language is the dominant language spoke in a country our indices are:

GII = NGI + SBI + GAI + GPI where G11¢{0,1,2,3,4}. We use 7 to gather information
on the distribution of speakers within countries.

For example, the GII for German is equal to 2. It has a sex-based gender system, SBI=1,
and assigns gender on the basis of both semantic and formal rules, GAI=1. However, GPI=0
since German assigns gender to third person pronoun only and NGI=0 since German does have
a neuter gender.

We have a sample of 84 countries for which information on the four linguistic variables is
available and a total of 128 countries for which at least one of our variable is available.

We construct two additional aggregate subindices, GI1,; and G112, as follows.

GIlI,, = NGI + SBI + GAI

and

GI1I,, =NGI+SBI+GPI

G111, is built as a robustness check, since the information regarding its individual components
was gathered by the same researcher, Corbett.

G115 is built to overcome sample size limitations of our GII index since there is a relatively
high fraction of countries for which we lack information on GAI grammatical variable.

We build similar indeces for languages spoken at home, which we call HGII, HGIIvl and
HGIIv2, where H stands for home. For 94 of the languages spoken at home by individuals in the
World Value Survey we have information on at least one of our variables.

Linguistic structures vary widely across language families as well as within families. For



instance, tables 24-29 in the appendix show variations both across and within families. This
is comsistent with the fact that language evolve following three mechanisms: ‘One is that it is
the result of contact between languages. The second possibility is that it reflects a genealogical
relationship among at least some of the languages, involving a feature inherited from a common
ancestor.The third possible explanation for shared features within a particular geographical area
is that it is at least partly coincidence.” as described in WALS, Dryer and Haspelmath (2011).
To control for the influence of geography and historical contact across societies and their
languages, we perform two systematic robustness checks across our empirical analysis: (1) we
control for continents, (2) we control for region as defined by UNESCO, since it captures cultural-
geographical grouping of countries (Arab States, Central Eastern Europe, Central Asia East Asia
and the Pacific, Latin America and the Caribbeans, South and West Asia, Sub Saharian Africa,

North America and Western Europe).

2 Results

2.1 The Labor Market

In this section we study the relation between language gender marking and female labor force
participation and occupation choices. We do so in three different settings, using three distinct
datasets and levels of aggregation. (1) Countries dominant language gender marking correlation
with the country’s female labor force participation rate, share and occupational choice. (2) In-
dividuals home language gender marking impact correlation with their labor force participation
and occupational choice, using the three latest waves of the World-Value Survey (WVS) data. (3)
US immigrants country of origin and mother tongue language gender marking correlation with

their labor market outcomes in the US, using the New Immigration Survey database.

2.1.1 Gender in Countries Dominant Language and Labor Force

We start discussing OLS regressions to investigate the correlation between a country’s domi-

nant language gender marking on participation rates of females in the labour force and for females;



occupational choices (relative to males’ choices) in services, industry and agriculture. We present
results for the year 2000 but similar results are obtained using other years. We use our set of
12 gender individual dummies but similar results are obtained with the agregate indices. In all
cases, our excluded dummy variable is the one corresponding to no gender marking: NGO, SBO,
GAO, GPO. Therefore, we must interpret our coefficients relative to these variables.

Our set of controls includes the share of inhabitants for whom the dominant language is their
mother tongue. The aim is to capture the fact that the dominant language may be less significative
of a country’s culture where there is less linguistic homogeneity. As research about ethno-linguistic
fractionalization has shown, linguistic diversity plays an important role in economic outcomes
(Mauro, 1995; Easterly and Levine, 1997). We follow Goldin (1995), and control for economic
development (measured by the logarithm of GDP per capita and its square term). We control for
oil production following Ross (2008), who suggests that oil, not religion, explains why women lag
behind in many Middle Eastern countries. We also control for openness. Single industry studies
show that the share of female employment is higher in firms that export (Baslevent and Onaran,
2004). Finally, we control for political factors such as government size, polity score on democracy,
a communist past, and population size.

The structure of dominant languages varies across countries and across linguistic families. To
control for the role of geography and historical influences on the distribution of language structures
across countries, we performed three types of robustness checks: geography, colonization, and
religion.

For geography, we controlled distance from the equator, which may reflect Western influence
as Hall and Jones (1999) argue. Following Bloom and Sachs (1998), and Gallup et al.(1998) in an
alternative specification, we control for climate because it may influence development. Because a
colonial past influences institutions and human capital (Acemoglu et al., 2001), which influence
development, we controlled for colonization and for its origin (English, French or Spanish), since
the origin of the colonizer has been shown to impact current institutions (La Porta et al., 1998,

1999). Our results regarding the origin of the colonizer are robust, and are available in the online



appendix.

Table 1 presents the results for the rate of females’ participation in the labour force. Specifi-
cation (1) is the baseline regression with our set of control variables only. Specifications (2)-(5)
include each of our language variable dummies. Because of the correlation between our gender
intensive variables, we did not include all of the dummies in the each specification. Specifications
(6)-(17) include three robustness checks, two controlling for geography, and one for colonization.

Countries having a dominant language with Number of Genders equal to 2 have 17 % points
lower female participation rate than countries with Number of Genders equal to 0. Note that
having a Number of Genders equal to 3 or more has a smaller negative effect (approximately 5%
points), but it is not significant. This is consistent with the fact that in languages with three or
more genders the female/male distinction is less pervasive. Having a Sex-based Gender System
decreases females’ labour force participation rate by 12% points compared to baseline labour
force participation in countries with no gender system. Again, this result is very significant both
statistically and economically. Conversely, in a country with a Non-sex-based Gender System,
females’ labour force participation rate is approximately 3% points higher than their labour force
participation rate than one with no gender system, but this result is not significant. Regarding
Gender Assignment and Gender Pronouns, our results are intriguing because these variables
include an intensity dimension. Having gender assignment that is both semantic and formal, or
gender marking in a larger set of pronouns decreases the participation rate relative to not having
one, more than having semantic gender assignment only or a smaller set of gender marking in
pronouns. Our results are similar for another measure of females’ participation in the labour
market that controls for overall labor force size: the share of the labour force that is female.
Further note that the Adjusted R-Squared almost doubles when we include gender language
variables.

Are labour markets across countries segregated by gender? Table 2 shows the results for the
distribution of females, relative to males, in service, industrial and agricultural occupations. Our

results suggest that indeed they are. There is a positive female employment bias in services, and



a negative female employment bias in agriculture in countries where the dominant language is
more gender intensive. Results on services are very significant. The gender intensive dummies are
all significant both statistically and economically. Having a language with Number of Genders
equals two, as opposed to none increases, ceteris paribus, the relative share of females employed in
services by a magnitude similar to having a sex-based gender system relative to having no gender
system at all. Regarding gender pronouns, our results are even stronger in magnitude.

Further it is intriguing that among gender intensive dummies those that mark gender more
have a stronger impact on female employment bias in services. In the opposite direction, having
a non-sex-based gender system is negatively, but not significantly, associated with females share
in services. Regarding agriculture, the share of female employment in agriculture relative to male
employment is reduced in countries with gender intensive languages. For instance, countries with
high gender pronoun marking have a lower female negative bias by almost one standard deviation
(-0.37) compared to countries with no gender pronoun marking, a very significant result.

To sum up, we find both statistically and economically significant correlations that suggest
that countries whose dominant language has gender intensive features have, ceteris paribus, lower
participation rate of females in the labour force, a lower share of females in the labour force, exhibit
a negative bias of female employment in agriculture and a positive bias of female employment in

services.

2.1.2 Gender in Language Spoken at Home and Individual Labor Market Choices

We next discuss regressions run on individuals in the three last waves of the WVS, from 1994
to 2007 for whom we have information on the language spoken at home.® This allow us to study
individuals across 76 countries for which language data is available.

We present odd ratios of logit regressions of (1) female labor force participation and (2)
whether they work in agriculture regressions on (1) the gender intensity of the language spoken
at home using our three agregate indeces, HGII, HGIIvl and HGIIv2 and (2) cultural beliefs or

values regarding the role of women in society. In particular, whether in a situation of job scarcity

8Please refer to z-statistics provided in the table, significant levels are not marked with * system in these tables
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men should have more right to a job than women, which we call MenSuperior and whether a
woman has to have children to be fulfilled which we call ChildrenValue. We perform the same
regressions for the sample of men as robustness check.

In all of our regressions we control for country, income decile within country, marital status,
education, age, number of children, survey wave and religion and perform robustness checks
controlling for continents or regions (see appendix for detailed list of variables as described in the
World Value Survey).

Several results stand out. As the odd ratios presented in Table 4 are lower than one for women
and higher than one for men, this suggest that gender intensity of home language decreases
the relative labor force participation of women while increase men’s one. The correlation of
home language gender marking is significant despite the fact that we control for cultural beliefs
and values. Further, women speaking a gender intensive language at home are less likely to be
employed in agricultural occupation than those that do not. Results for men suggest either that
they are more likely to do so or are not significant suggesting occupation related gender roles are
mostly relevant for women. Note how women that strongly disagree with the statement that men
should be given priority in times of job scarcity are more likely to work than those that do not,
while as Table 5 shows this variable is not significantly related to male labor force decision.

In tables 6 and 7 we run logit regressions where the dependent variable is equal to 1 if the
individual works in an agriculture related occupation. Results mirror findings at the country level
as reported in Table 3. That is, women speaking highly gendered language at home are less likely,
ceteris paribus, to work in occupations related to agriculture, as odd ratios significantly lower
than one suggest. This results also relates to Alesina et al. (2010) who show that indeed the
historical use of the plough correlates negatively with gender cultural norms towards traditional

female occupations and female labour force participation today.
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2.1.3 Languages travel: Study of Migrants in the USA

In this section we use the publicly available dataset version of The New Immigrant Survey,
a project that spans four institutions - RAND, Princeton University, New York University, and
Yale University. This allows us to study the impact of migrants language gender structure (both
of their country of origin and maternal language) on their labor supply and earnings in the United
States. ?

We investigate three different labor market outcomes: the labor supply (us_work_hours) in
the US, as reported in Table 8 and 9, the labor market income (us_pay) and participation in the
labor force (results to be included soon). We find that migrants whose country of origin is more
gender intensive are more likely to supply labor, to work more hours and earn lower labor market
incomes than those from countries whose language is less gender intensive. This result is robust
regardless of the gender grammatical variable we use.

Our results are not driven by migrants coming from spanish-speaking countries to work in
the US as they do not change when we run our regressions excluding them. We also performed
robustness checks by running our regressions on a sample of men. Further, we obtained simi-
lar results using individual’s maternal language instead of migrants country of origin dominant
language (see table 12).

Why does gender marking lead to lower labor force participation among women at the country
and individual level for general population but the reverse across migrants living in the US?

To understand the potential mechanisms behind this finding, we use the World Value Survey
since it allow us to compare the labor market behavior of individuals, and women in particular,
living in low gendered countries only but speaking languages with different gender intensity at
home. We focus on this subset of individuals because the United States dominant language,
english, is a low gendered language. We analyze the impact of their home language on their labor

supply behavior and find that results that mirror the findings from the NIS dataset.

Tt is a “nationally representative multi-cohort longitudinal study of new legal immigrants and their children to
the United States based on nationally representative samples of the administrative records, compiled by the U.S.
Immigration and Naturalization Service (INS), pertaining to immigrants newly admitted to permanent residence”
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Table 16 shows the impact of home language gender intensity, HGII, on labor force participa-
tion for women whose country of residence dominant language is low gendered (GII < 2) such as
the US.'® We perform similar analysis for individuals in low gendered countries according to two
alternative measures: GIIvl < 1 and GIIv2 < 1. These allow us to analyze the impact of gender
marking in the language spoken at home for a sample of up to 17478 individuals in 29 countries
whose dominant language is ‘low gendered’. When we run the same set of regressions for men as
control group, odd ratios for our gender marking variables are either not significant or have the
opposite direction than for women. That is, women speaking highly gendered language at home
living in a low gender environment are more likely to work. This suggests that what matters is
the interaction between the cognitive framework of speakers and the cultural environment they
live in. Gender marking in languages may influences the social constraints related to gender roles

that women face as much or more than their cognitive framework.

2.1.4 The Relative Influence of Dominant versus Home Language

With a similar spirit than the analysis just presented, Table 17 shows the impact of home
language gender intensity, HGII, on labor force participation for women whose country of residence
dominant language is high gendered. In that case, odd ratios are very significantly smaller than
one, suggesting that conditional on living in highly gender environments women that speak highly
gender languages at home are less likely to work.

Table 18 and 19 present the reverse analysis. That is, fixing the language spoken at home, we
compare the behavior of women in countries with different degree of gender marking in their dom-
inant language. Among women whose home language is highly gendered (HGII > 2) countries
dominant language gender intensity, GII, is very strongly negatively related to their labor force
participation (odd ratios lower than one). Interestingly, Table 19 shows that for women whose
home language is not gendered, the countries dominant language does not have a significant

influence (HGII < 2).

10T he exact threshold does not alter the results.
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2.2 Management

In this section we study the role of women in managerial positions.!! To do so we analyze
if, conditional on being a manager, a women is less likely to manage big teams as opposed to
small ones when speaking a language with high gender marking. The world value survey ask
respondents if they manage a team with more or less than 10 employees.

As odd ratio lower than one in Table 13 show, gender intensity of home language decreases
the relative frequency at which women managers manage big teams. The correlation of home
language gender marking is significant despite the fact that we control for whether respondents
believe that men make better business executives than women do, a variable we call MenSup
Exec. Women that strongly disagree with this statement are, on the other hand, more likely to

manage big teams.

2.3 DPolitics

Does gender marking in languages influences the participation of women in politics? Because
quotas are one of the main determinants of increased female political participation as Jutting
et al. (2006) points out, we study (1) female political participation, measured as percentage of
female in parliament in the period 1972-1989, to explore the impact of dominant language gender
marking before quotas were ever implemented.'?. (2) the adoption of legislated gender political
quotas, from 1971 to 2011. We determine what countries would be the first to adopt political
quotas for woman using a Cox Hazard Model.

While international organizations have being pushing for quota adoption and the World
Bank(2012) report recommends the use of quotas to increase women’s access to political in-
stitutions, such as parliament, their application is far from widespread.

Table 14 presents coefficients from logit regressions where the dependent variable is a dummy
variable equal one if a country has higher than average female political presence in parliament

during the period 1972-1989. We control for electoral system, women access to run, communism

Please refer to z-statistics provided in the table, significant levels are not marked with * system.
12The first country to implement a quota was Nepal in 1990

14



past, HDI, education measures such as primary or secondary enrollment, following Kenworthy and
Malami (1999), Dahlerup (2003) , Paxton et al.(2010), and Tripp and Kang (2008). Gender in-
tensity, measured using either of our three agregate measures is significantly negatively correlated
with female political presence.

Table 15 presents Cox’s proportional Hazard Model for the period 1971 to 2011. Female/male
intensity, as measured by any of our indexes increases the probability of a country to be an early
adopter of quotas.

To address the possibility that quotas are a not “window dressing” policy and to assess the
effort of countries in implementing quotas we build a new dependent variable, a dummy that
equals 1 if the country has legislated quotas with sanctions and 0 otherwise. The direction and
significance of results is preserved when using this alternative variable.

The results of this section together are consistent with the fact that countries where female
political participation is lowest are the most likely and earlier adopters of quota policies to meet the
international demand for female political empowerment, such as those coming from international
organizations have being pushing for quota adoption. In Santacreu et al. (2013) we show that
countries that experiment the highest percentage increase in women presence in parliament pre
and post quota adoption are those with highest gender intensity in their dominant language. As
our results show this is not surprising since these are the countries with lower initial levels of
female political participation, as evidence prior quota adoption suggests, and on the other hand,
these are the countries most likely to use sanctions to enforce their quota policies as our duration

model indicates.

3 The ‘Linguistic-Gender Economics’ Hypothesis

In this section we present the model of economics of identity from Akerlof and Kranton (2000)
which provides the basic framework through which we formalize three potential mechanisms be-
hind the findings of this paper, the ‘Linguistic-Gender Economics’ hypothesis.

In short, the hypothesis states that the intensity of gender marking in languages grammar

15



increases the salience of gender in speakers identity formation, in the salience of deviations from
gender roles behavior and in the formation of the gender roles themselves. From a cognitive
perspective, gender marking requires speakers to code information about gender more frequently
and therefore increases its salience in speakers mental representation of themselves and of the
world (reference here). From a cultural perspective, gender marking may reflect distant past
culture gender roles inherited till present. We explore the consequences these may have for the
choices and constrains faced by women in their economic and political life.

The model analyzes the choice between two possible activities, One and Two and expresses
ideas from psychodynamic theory of personality.'® If a person has a taste for Activity One (T'wo)
and undertakes Activity One (Two) she earns utility V. She earns zero utility if her choice does
not match her taste.

Preferences are identity-based. Suppose there are two social categories. The prescription or
ideal for each of these categories is for each to choose a given activity, regardless of their tastes.

Figure 1 from their paper shows the game tree of interaction between two persons from the
same social category (Person One and Person Two) with the prescription of choosing Activity
One, but with different tastes (one with a taste for One and one with a taste for Two).

When a person deviates from the prescription corresponding to its social category, she suffers
a loss in identity that leads to a reduction of utility equal to I; where s stands for self. Further,
there are identity externalities and the deviant behavior decreases the utility of the person that
complies by I, where o stands for other. In that case, the compliant person may respond to
restore its identity (for example to preserve its self-image) at cost ¢ and entail a cost equal to L

to the deviant person.'*

13We follow the original model notation and terminology
MFor completeness we quote the 4 subgame perfect equilibrium as in Akerlof and Kranton(2000)

(i) Person One deters Person Two from engaging in Activity Two, when ¢ < I, and Is <V < I, + L
(ii) Person One responds but does not deter Person Two from engaging in Activity Two, when ¢ < To
and Is + L < V. (iii) Person One does not respond, and Person Two engages in Activity Two, when
¢ > I, and I, > V. (iv) Person Two does not engage in Activity Two regardless of Person Ones
response, when Is > V.
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3.0.1 Language in the Model

We next consider each of the three mechanisms to explore how gender marking in languages
grammar may modify the model, influencing the choice of activity and leading to testable impli-
cations.

Language may influence identity formation, increasing identity loss in case of deviant behavior
and therefore decreasing the likelihood of doing so. Further, it may influence the salience (infor-
mation) of departures from gender related prescriptions. In the baseline model there is perfect
information but we could extend the model to allow for imperfect signals on behavior whose pre-
cision increases with the intensity of gender marking in the language, deterring deviant behavior
from risk averse individuals. Finally, even if our language variables correlation did not vanish
when we included cultural beliefs or values related to gender roles in our regressions, language
may be a marker of distant past culture and influence inherited gender role prescriptions. That

is, it may influence gender roles themselves.
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FIGURE 1

Game Tree of Interaction between Person One and Person Two



4 Conclusion

Regardless of the socio-economic aspect considered (labor, occupation, political), of the lan-
guage variable used from a rich set of language variables capturing female/male distinctions in
languages grammar, and of the scope of analysis (country or individual level, migrants popula-
tion), this paper presents evidence suggesting that the way we speak matters, specially for women
and their degree and type of participation in economic life. Countries in which the dominant
language marks gender more intensively exhibit significantly lower female labor force and a labor
market where occupations segregated by gender. Political participation is also lowest in those
countries, which are also more likely to regulate women’s presence in politics since market forces
fail to integrate women economically and politically. Yet, US immigrants coming from countries
with highly gendered language are more likely to supply labor and earn lower wages. These results
suggest both the language we think in and we speak with matter.

These results are robust to a large set of control variables including historical influences such
as colonization, contemporary forces that shape the role of women today such as religion and
geographical variables that may deal with part of the omitted variable bias of cross country level
regressions.

To go beyond those we analyzed the impact of the language spoken at home on individual
choices related to participating in the labor force, working in agricultural related occupations and
managing big teams as opposed to small ones. To do so we relied on World Value survey data that
allow us to exploit both within country and across country variations in language structure. Even
when we included cultural values or beliefs regarding gender roles we find that women speaking
gender intensive languages are home are less likely to be in the labor force, to work in agriculture
and to manage big teams of employees. We also explored the influence of the language spoken at
home across women living in countries with high gendered or low gendered dominant language.
Further, we analyzed the influence of countries dominant language across individuals with high
or low gendered home language. The results suggests a rich interaction between the language we

think in and the language we speak.
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Results for men were also presented and are consistent with the hypothesis we formalize at
the end of the paper. That is, gender marking may either reflect gender roles inherited from the
distant past, or influence the cognitive framework of speakers and the formation of their gender
identity, as well as the salience of other’s gender related behavior. Future work will deepen the
analysis of this and other datasets to further investigate these complementary mechanisms and

the fascinating relation between languages and economic outcomes.

5 Tables
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7.3 Individual Gender Dummy Variables

7.4 Tables Variations Gender Structure Across Languages
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Table 21: Country Dominant Language Gender Dummies Dataset

Dominant Speakers Number Genders Sex Based Gender Assignment Gender Pronouns
Country Language (%) NGO NG2 NG3 SBO SBY SBN GAO GAL GAH GP0O GPL GPH
Afghanistan Pashto 52 0 1 0 0 1 0 0 0 1 na na na
Albania Albanian 98 0 1 0 0 1 0 na na na 0 1 0
Algeria Arabic 72 0 1 0 0 1 0 0 0 1 0 0 1
Argentina Spanish 97 0 1 0 0 1 0 0 0 1 0 0 1
Armenia Armenian 93 1 0 0 1 0 0 1 0 0 1 0 0
Australia English 81 0 0 1 0 1 0 0 1 0 0 1 0
Austria German 92 0 0 1 0 1 0 0 0 1 0 1 0
Azerbaijan Azerbaijani 89 1 0 0 1 0 0 na na na 1 0 0
Bahrain Arabic 68 0 1 0 0 1 0 0 0 1 0 0 1
Bangladesh Bengali 95 1 0 0 1 0 0 na na na 1 0 0
Belarus Belorussian 66 0 0 1 0 1 0 na na na 0 1 0
Belgium Dutch 59 0 0 1 0 1 0 na na na 0 1 0
Belize English 51 0 0 1 0 1 0 0 1 0 0 1 0
Bermuda English 100 0 0 1 0 1 0 0 1 0 0 1 0
Bolivia Spanish 88 0 1 0 0 1 0 0 0 1 0 0 1
Bosnia and H. Serbian-Croatian 92 0 0 1 0 1 0 na na na 0 1 0
Brazil Portuguese 98 0 1 0 0 1 0 na na na 0 1 0
Brunei Malay 80 1 0 0 1 0 0 na na na na na na
Bulgaria Bulgarian 83 0 0 1 0 1 0 na na na 0 1 0
Cambodia Khmer 89 1 0 0 1 0 0 1 0 0 1 0 0
Canada English 60 0 0 1 0 1 0 0 1 0 0 1 0
Chile Spanish 90 0 1 0 0 1 0 0 0 1 0 0 1
China Mandarin 72 1 0 0 1 0 0 1 0 0 0 1 0
Columbia Spanish 99 0 1 0 0 1 0 0 0 1 0 0 1
Congo, Rep. Kongo 51 0 0 1 0 0 1 0 0 1 0 1 0
Costa Rica Spanish 97 0 1 0 0 1 0 0 0 1 0 0 1
Croatia Serbian-Croatian 96 0 0 1 0 1 0 na na na 0 1 0
Cuba Spanish 100 0 1 0 0 1 0 0 0 1 0 0 1
Cyprus Greek 74 0 0 1 0 1 0 0 0 1 0 1 0
Czech Rep. Czech 94 0 0 1 0 1 0 na na na 0 1 0
Denmark Danish 95 0 1 0 0 0 1 na na na 0 1 0
Dominican Rep. Spanish 98 0 1 0 0 1 0 0 0 1 0 0 1
Ecuador Spanish 93 0 1 0 0 1 0 0 0 1 0 0 1
Egypt Arabic 99 0 1 0 0 1 0 0 0 1 0 0 1
El Salvador Spanish 100 0 1 0 0 1 0 0 0 1 0 0 1
Eritrea Tigrinya 49 na na na na na na na na na 0 0 1
Estonia Estonian 65 1 0 0 1 0 0 na na na 1 0 0
Ethiopia Oromo (Harar) 30 0 1 0 0 1 0 0 0 1 0 1 0
Fiji Hindi 81 0 1 0 0 1 0 0 0 1 1 0 0
Finland Finnish 92 1 0 0 1 0 0 1 0 0 1 0 0
France French 94 0 1 0 0 1 0 0 0 1 0 1 0
Georgia Georgian 71 1 0 0 1 0 0 1 0 0 1 0 0
Germany German 91 0 0 1 0 1 0 0 0 1 0 1 0
Greece Greek 98 0 0 1 0 1 0 0 0 1 0 1 0
Guatemala Spanish 65 0 1 0 0 1 0 0 0 1 0 0 1
Guinea Fula 39 0 0 1 0 0 1 0 0 1 0 1 0
Honduras Spanish 97 0 1 0 0 1 0 0 0 1 0 0 1
Hong Kong Cantonese 89 1 0 0 1 0 0 1 0 0 na na na
Hungary Hungarian 99 1 0 0 1 0 0 1 0 0 1 0 0
Iceland Icelandic 96 0 0 1 0 1 0 0 0 1 na na na
India Hindi 40 0 1 0 0 1 0 0 0 1 1 0 0
Indonesia Javanese 39 1 0 0 1 0 0 na na na na na na
Iran Persian 46 1 0 0 1 0 0 1 0 0 0 1 0
Iraq Arabic 77 0 1 0 0 1 0 0 0 1 0 0 1
Ireland English 98 0 0 1 0 1 0 0 1 0 0 1 0
Israel Hebrew 63 0 1 0 0 1 0 0 0 1 0 0 1
Italy Italian 94 0 1 0 0 1 0 na na na 0 1 0
Japan Japanese 99 1 0 0 1 0 0 na na na 0 1 0
Jordan Arabic 98 0 1 0 0 1 0 0 0 1 0 0 1
Kazakhstan Kazakh 46 1 0 0 1 0 0 na na na 1 0 0
Kiribati Kiribati 99 na na na na na na na na na 1 0 0
Korea South Korean 100 1 0 0 1 0 0 na na na 0 1 0
Kuwait Arabic 78 0 1 0 0 1 0 0 0 1 0 0 1
Kyrgystan Kirghiz 60 1 0 0 1 0 0 1 0 0 1 0 0
Laos Lao 53 1 0 0 1 0 0 na na na 1 0 0
Latvia Latvian 56 0 1 0 0 1 0 0 0 1 0 1 0
Lebanon Arabic 91 0 1 0 0 1 0 0 0 1 0 0 1
Libya Arabic 96 0 1 0 0 1 0 0 0 1 0 0 1
Lithuania Lithuanian 84 0 1 0 0 1 0 na na na 0 1 0
Macau Cantonese 86 1 0 0 1 0 0 1 0 0 na na na
Macedonia Macedonian 67 0 0 1 0 1 0 na na na 0 1 0
Madagascar Malagasy 99 1 0 0 1 0 0 1 0 0 1 0 0
Malawi Chichewa 59 0 0 1 0 0 1 0 0 1 1 0 0
Malaysia Malay 58 1 0 0 1 0 0 na na na 1 0 0
Mali Bambara 32 na na na na na na na na na 1 0 0
Malta Maltese 90 0 1 0 0 1 0 0 0 1 na na na
Mauritania Arabic 82 0 1 0 0 1 0 0 0 1 0 0 1
Mexico Spanish 92 0 1 0 0 1 0 0 0 1 0 0 1
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Table 22: Country Dominant Language Gender Dummies Dataset (continued)

Dominant

Speakers

Number Genders

Sex Based

Gender Assignment

Gender Pronouns

Country Language (%) NGO NG2 NG3 SBO SBY SBN GAO0 GAL GAH GP0O GPL GPH
Moldova Romanian 62 0 0 1 0 1 0 na na na 0 1 0
Mongolia Khalkha 84 1 0 0 1 0 0 1 0 0 1 0 0
Morocco Arabic 65 0 1 0 0 1 0 0 0 1 0 0 1
Myanmar Burmese 69 1 0 0 1 0 0 1 0 0 0 1 0
Namibia Ndonga 60 na na na na na na na na na 0 1 0
Nepal Nepali 50 na na na na na na na na na 1 0 0
Netherlands Dutch 96 0 0 1 0 1 0 na na na 0 1 0
New Zealand English 91 0 0 1 0 1 0 0 1 0 1 0
Nicaragua Spanish 98 0 1 0 0 1 0 0 0 1 0 0 1
Niger Hausa 53 0 1 0 0 1 0 0 0 1 0 0 1
Nigeria Hausa 21 0 1 0 0 1 0 0 0 1 0 0 1
Norway Norwegian 97 0 0 1 0 1 0 na na na 0 1 0
Oman Arabic d 0 1 0 0 1 0 0 0 1 0 0 1
Pakistan Panjabi 48 0 1 0 0 1 0 0 0 1 1 0 0
Palau Palauan 83 1 0 0 1 0 0 1 0 0 1 0 0
Panama Spanish 7 0 1 0 0 1 0 0 0 1 0 0 1
Papua New Guinea Papuan Lang. 78 0 0 1 0 1 0 0 1 0 na na na
Paraguay Spanish 55 0 1 0 0 1 0 0 0 1 0 0 1
Peru Spanish 80 0 1 0 0 1 0 0 0 1 0 0 1
Philippines Tagalog 29 0 1 0 0 1 0 0 1 0 1 0 0
Poland Polish 98 0 0 1 0 1 0 na na na 0 1 0
Portugal Portuguese 99 0 1 0 0 1 0 na na na na na na
Puerto Rico Spanish 85 0 1 0 0 1 0 0 0 1 0 0 1
Qatar Arabic 40 0 1 0 0 1 0 0 0 1 0 0 1
Romania Romanian 89 0 0 1 0 1 0 na na na 0 1 0
Russia Russian 81 0 0 1 0 1 0 0 0 1 0 1 0
Samoa Samoan 99 na na na na na na na na na 1 0 0
Saudi Arabia Arabic 95 0 1 0 0 1 0 0 0 1 0 0 1
Senegal ‘Wolof 48 na na na na na na na na na 1 0 0
Serbia Serbian-Croatian 75 0 0 1 0 1 0 na na na 0 1 0
Singapore Mandarin T 1 0 0 1 0 0 1 0 0 0 1 0
Slovakia, Slovak 86 0 0 0 1 0 na na na 0 1 0
Slovenia, Slovene 88 0 0 1 0 1 0 na na na 0 1 0
Somalia Somali 98 na na na na na na na na na na na na
South Africa Zulu 24 0 0 1 0 0 1 0 0 1 0 1 0
Spain Spanish 74 0 1 0 0 1 0 0 0 1 0 0 1
Sudan, The Arabic 49 0 1 0 0 1 0 0 0 1 0 0 1
Sweden Swedish 90 0 1 0 0 0 1 na na na 0 1 0
Switzerland German 64 0 0 1 0 1 0 0 0 1 0 1 0
Syria Arabic 90 0 1 0 0 1 0 0 0 1 0 0 1
Taiwan Xiamen 67 1 0 0 1 0 0 na na na na na na
Tajikistan Tajik 62 1 0 0 1 0 0 na na na 1 0 0
Tanzania Nyamwezi-Sukuma, 21 0 0 1 0 0 1 0 0 1 na na na
Thailand Thai 53 1 0 0 1 0 0 1 0 0 1 0 0
Togo Ewe 23 1 0 0 1 0 0 1 0 0 1 0 0
Tunisia Arabic 99 0 1 0 0 1 0 0 0 1 0 0 1
Turkey Turkish 88 1 0 0 1 0 0 1 0 0 1 0 0
Turkmenistan Turkmen 7 1 0 0 1 0 0 na na na 1 0 0
Ukraine Ukrainian 65 0 0 1 0 1 0 0 0 1 0 1 0
United Arab Emirates Arabic 42 0 1 0 0 1 0 0 0 1 0 0 1
United Kingdom English 97 0 0 1 0 1 0 0 1 0 0 1 0
United States English 82 0 0 1 0 1 0 0 1 0 0 1 0
Uruguay Spanish 97 0 1 0 0 1 0 0 0 1 0 0 1
Uzbekistan Uzbek 76 1 0 0 1 0 0 1 0 0 1 0 0
Venezuela Spanish 96 0 1 0 0 1 0 0 0 1 0 0 1
Vietnam Vietnamese 87 1 0 0 1 0 0 1 0 0 1 0 0
Yemen Arabic 100 0 1 0 0 1 0 0 0 1 0 0 1
Zimbabwe Shona 72 0 0 1 0 0 1 0 0 1 1 0 0

na: Not available

48



Table 23: Descriptive Statistics Dominant Language (per country)
N N (dummy=1) Mean Std. Dev.

Number Genders 128

NGO 33  0.26 0.44
NG2 57 045 0.50
NG3 38 0.30 0.46
Sex Based 128

SBO 33 0.26 0.44
SBY 87  0.68 0.47
SBN 8 0.06 0.24
Gender Assignment 93

GAO 20 0.22 0.41
GAL 10 0.11 0.31
GAH 63  0.68 0.47
Gender Pronouns 124

GPO 33 0.27 0.44
GPL 49 040 0.49
GPH 42 0.34 0.48

Table 24: Linguistic variations across families (Individual indexes)
Family N¢ NI NGO NG2 NG3 SB0O SBY SBN

Ind-Eu 67 34 0.06 048 045 006 091 0.03

Afr-Asi 23 5 0 1 0 0 1 0
Nig-Cong 10 10 0.14 0 086 0.14 0 0.86
Al 707 1 0 0o 1 0 0
Austr 7 7 080 0.20 0 0.80 0.20 0

N€: the number of countries for which the dominant language
belongs to the family

NEZ: the number of different languages belonging to the family

Family N¢ NI GA0O GAL GAH GP0 GPL GPH

Ind-Eu 67 34 0.05 017 079 0.11 0.59 0.30

Afr-Asi 23 5 0 0 1 0 005 095
Nig-Cong 10 10 0.14 0 086 056 044 0
Alt 7 7 1 0 0 1 0 0
Austr 7 7 067 0.33 0 1 0 0

N€: the number of countries for which the dominant language
belongs to the family

NL: the number of different languages belonging to the family
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Table 25: Variation across families individual intensity indexes

Family N¢ NI NGI SBI GAI GPI
Indo-European 67 34 0.48 0.91 0.79 0.30
Afro-Asiatic 23 ) 1 1 1 095
Niger-Congo 10 10 0 0 0.86 0
Altaic 7 7 0 0 0 0
Austronesian 7 7 020 0.20 0 0

N€: the number of countries for which the dominant language
belongs to the family

NL: the number of different languages belonging to the family

Table 26: Variation across families GII

Family N N GII=0 GII=1 GII=2 GII=3 GII=4
Indo-European 67 34 0.05 0.18 0.18 0.13 0.48
Afro-Asiatic 23 5 0 0 0 0.05 0.95
Niger-Congo 10 10 0.17 0.83 0 0 0
Altaic T T 1 0 0 0 0
Austronesian 7T 7 0.67 0 0.33 0 0

N€: the number of countries for which the dominant language

belongs to the family

NL: the number of different languages belonging to the family

Our sample contains 12 different families. We only show 5 families, gathering

91% of the countries in our sample

Table 27: Variation within the Indo-European family individual indexes
Genus N¢ NI NGO NG2 NG3 SB0O SBY SBN

Romance 25 5 0 0.92 0.08 0 1 0
Germanic 16 7 0 0.13 0.88 0 088 0.13
Slavic 12 10 0 0 1 0 1 0
Indic 5 4 025 0.75 0 025 0.75 0
Iranian 3 3 0.67 0.33 0 0.67 0.33 0
Baltic 2 2 0 1 0 0 1 0
Greek 2 1 0 0 1 0 1 0
Albanian 1 1 0 1 0 0 1 0
Armenian 1 1 1 0 0 1 0 0

N€: the number of countries for which the dominant language
belongs to the family

NT: the number of different languages belonging to the family
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Genus N¢ NI GA0O GAL GAH GP0 GPL GPH

Romance 25 5 0 0 1 0 021 0.79
Germanic 16 7 0 064 0.36 0 1 0
Slavic 12 10 0 0 1 0 1 0
Indic 5 4 0 0 1 1 0 0
Iranian 3 3  0.50 0 050 050 0.50 0
Baltic 2 2 0 0 1 0 1 0
Greek 2 1 0 0 1 0 1 0
Albanian 1 1 na na na 0 1 0
Armenian 1 1 1 0 0 1 0 0

N€: the number of countries for which the dominant language
belongs to the family

NZ: the number of different languages belonging to the family

Table 28: Variation within the Indo-European family individual intensity indexes
Genus N¢ NI NGI SBI GAI GPI

Romance 25 5 0.92 1 1 0.79

Germanic 16 7 0.13 0.88 0.36 0
Slavic 12 10 0 1 0
Indic 5 4 075 0.75 0
Iranian 3 3 033 0.33 0.5 0
Baltic 2 2 1 1 0
Greek 2 1 0 1 0
Albanian 1 1 1 1 na na
Armenian 1 1 0 0 0 0

N the number of countries for which the dominant
language belongs to the family
NL: the number of different languages belonging to

the family
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Table 29: Variation within the Indo-European family iGII

Genus N¢ NL  GII=0 GII=1 GII=2 GII=3 GII=4

Romance 25 5 0 0 0 0.05 0.95
Germanic 16 7 0 0.70 0 0.30 0
Slavic 12 10 0 0 1 0 0
Indic 5 4 0 0 0 1 0
Iranian 3 3 1 0 0 0 0
Baltic 2 2 0 0 0 1 0
Greek 2 1 0 0 1 0 0
Albanian 1 1 na na na na na
Armenian 1 1 1 0 0 0 0

N€: the number of countries for which the dominant
language belongs to the family
NL: the number of different languages belonging to

the family
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