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Gender Gap in Labor Market

"Understanding women’s role in the labor market 
is critical for society… If women do not have the 
same advantages and opportunities as men, or 
they participate on unequal terms, labor, skills, 
talent go wasted.”

Jakob Svensson 
Chair, Economic Sciences Prize Committee 2023 



Female Presence in U.S. Education & Patenting
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Gender gap within high-skill professions: Blau and Kahn 
(2017); Goldin (2014)

- Finance (Egan, Matvos, and Seru, 2022), 
- Medicine (Sarsons, 2017), 
- Academia (Sarsons et al., 2021), 
- Sales (Benson, Li, and Shue, 2022), 
- Corporate leadership (Lewellen, 2024), 
- Entrepreneurship (Guzman and Kacperczyk, 2019)

Gender gap in the patents:
- Hegde and Raj (2022)
- Hochberg, Kakhbod, Li, and Schdeva (2023)
- Jensen, Kovác, and Sorenson (2018) 
- Aneja, Reshef, Subramani (2024) 

Literature on Gender Gap in Professional Settings



The existence and causes of gender disparities 
in the patent examination outcomes
• Patents provide a legal framework for innovation, so any 

frictions or biases within this framework can have 
significant consequences for innovation activities, output 
and growth.

• Patent data includes large samples of applications within 
narrowly defined fields and details on how they progress 
through the examination process, enabling researchers 
to study individual decision-making and outcomes. 

Research Question 



We examine gender differences in the U.S. patent examination 
process through which patent applications are converted to 
granted patents.

Examination Process of Patent Applications



Hypothesis Development (I)

The ‘gender bias’ hypothesis
• Theories of discrimination: Gender disparities arise 

due to discrimination or negative stereotypes about 
gender (Ridgeway and Correll, 2006; Castilla, 2008),
especially in male-centric pursuits (Guiso et al. 2008; 
Carrell et al. 2010; Reuben et al. 2014).

H1: Patent applications filed by female inventors receive 
less favorable patent examination outcomes.



Taste-based or statistical discrimination?
• Theories of statistical discrimination: stereotypes or biased beliefs 

emerge when information about an individual's traits is limited, causing 
people to rely on statistical information of broader group to infer 
individual quality (Arrow, 1998; Phelps, 1972).

• People often amplify minor differences between groups or make 
judgments based on how strongly a group is represented in an activity or 
a profession (Bordalo et al., 2016; 2019).

• Bohren et al. (2019): In dynamic environments where individuals 
repeatedly execute tasks, discriminatory tendencies towards women 
diminish as prior evaluations are available.

• Hebert (2023) finds that VC funding is more readily available to 
entrepreneurs in more typically-female fields.

H1A: The gender gap in patenting outcomes decline when 
inventors can better signal their abilities or in 
technological areas where women are more strongly 
represented (less male-dominant). 

Gu, Mao, and Qin

Hypothesis Development (II)



Main Findings

Patent applications authored by women are significantly 
less likely than those authored by men to receive a first-
action approval or ultimate granting.

The gender disparity is partly due to gender bias:
• The female disadvantage is attenuated when 

applications are filed by those with rare first names – 
a gender-blind sample. 

• Granted patents by women are associated with 
significantly higher economic value compared to their 
male-authored counterparts. 

Consistent with the effects of statistical discrimination, 
gender gap in approval rates is smaller for experienced 
inventors and in technological art units with higher female 
representation. 



Data
Patent data 
• Patent Examination Research Dataset (PatEx): detailed 

information on U.S. patent applications and grants, along 
with their entire examination histories (2001-2020)

• USPTO PatentsView database: assignee information, 
inventor name and location, technological classifications, 
and citations

Identify inventor gender: U.S. Social Security application record 
& genderize.io
• Code an inventor as female (male) only if their first name is 

used by a woman (man) more than 95% of the time 
• Able to infer gender for about 90% of our sample inventors
• Exclude patent applications where at least one inventor's 

gender cannot be identified (80% applications remaining)
• Final sample consists of 988,125 U.S. utility patent 

applications filed from 2001 to 2017



Empirical Setup

Regression model:

Female inventor measures: 
1) Fraction Female: proportion of female inventors listed on a patent 

application
2) Majority Female: a dummy variable equal to one if at least 50% of the 

inventor team are females and zero otherwise
3) All Female: a dummy variable equal to one if the entire inventor team 

consists only of females and zero otherwise
4) All Female (Unisex Team): a dummy variable equal to one for all-female 

inventor teams and zero for all-male inventor teams
5) Solo Female (Solo Team): a dummy variable equal to one if there is a 

single female inventor and zero if there is a single male inventor



Summary Statistics



OLS Regression (Dependent Var = First-Action Allowance) 

6.7% decline 
relative to the 
7.5% first-
action approval 
rate



OLS Regression (Dependent Var = Patent Granted) 

WAPFIN, Stern NYU, 2020

7.9% decline 
compared to 
the 68.5% 
unconditional 
patent grant 
rate



Is Gender Gap in Patenting Driven by Patent Quality Difference?

WAPFIN, Stern NYU, 2020

Compare results between subsamples of applications whose 
inventors have commonly or rarely used first names.

• If results are driven by gender bias, the gender disparities in 
first-action approval and grant rates will diminish among 
applications with rare names (gender-blind sample). 

• If patenting differences stem from across-gender differences 
in patent quality, the female inventor disadvantage will 
remain similarlty among applications with rare and common 
names.

• Rare (common) first names are those with frequency counts 
in the bottom (top) 10 percentile or 1 percentile among all 
names in the Social Security Application database. 

Rare names: 'Irshad’ vs. 'Manijeh' 



The Solo Inventor Sample by Rare vs. Common Names

WAPFIN, Stern NYU, 2020



Rare versus Common Inventor Names

• Sample: Solo-inventor applications with rare or common first names
• Rare Name: A dummy for inventors with rare first names (those with 

frequency counts in the bottom 10 percentile or 1 percentile among all 
names in the Social Security Application database). 

Gap in 
gender-

blind 
sample



Inventor Gender and Patent Value

Patent Value: the economic value of each patent based on the stock return of 
patent grant announcement (KPSS, 2017). 
Control variables: LN_Asset, ROA, R&D/Asset, CAPEXTA, Leverage, 
Market-to-book, Institutional Holding%, Ln(Age), PPE/Asset, HHI, HHI2, 
KZ-INDEX



Inventor Gender and Patent Value: Rare vs. Common Names

Gender gap in 
gender-blind 

sample



Inventor Gender and Total Forward Citation

Hochberg et al. (2023): Patents authored by female inventors 
are significantly ‘under-cited’ compared to otherwise similar 
patents authored by men. 



Inventor Gender and Citations Counts by Gender of Citing Inventor



Inventor Gender and Forward Citation: Rare vs. Common Names



Conditional on Experienced Inventor Team (First-Action Approval)

WAPFIN, Stern NYU, 2020

Experienced Inventor Team = 1 if at least one inventor on the team has 
previously filed a patent application, and zero otherwise.

Gender gap 
among 

experienced 
inventors



WAPFIN, Stern NYU, 2020

Conditional on Experienced Inventor Team (Patent Granted)

Experienced Inventor Team = 1 if at least one inventor on the team has 
previously filed a patent application, and zero otherwise.



Conditional on Female Inventor Representation in Art Units

WAPFIN, Stern NYU, 2020



Conditional on Female Representation (First-Action Approval)

WAPFIN, Stern NYU, 2020

Art Unit (More Female Shares)= 1 if  if the percentage of female 
inventors on patent applications in an art unit during the past three 
years is above the sample median.

Gender gap in 
art units with 
more female 

inventors



Conditional on Female Representation (Patent Granted)

WAPFIN, Stern NYU, 2020

Art Unit (More Female Shares)= 1 if  if the percentage of female 
inventors on patent applications in an art unit during the past three 
years is above the sample median.



Persistence in Patent Examination Process



Inventors Gender and Filing an Initial Amendment (OLS)

WAPFIN, Stern NYU, 2020



Conclusion
We documents inventor gender disparities in patent 
examination process, offering evidence of two primary reasons 
contributing to this divide: 
• gender bias toward female inventors stemming from 

statistical discrimination due to limited information; 
• lower persistence among female inventors when amending 

their applications. 

Our study offers policy implications to foster a more equitable 
landscape in intellectual property rights:
• advocate for a 'gender blind' examination process;
• emphasize the importance of offering guidance and support 

throughout the filing and amendment processes. 

A shift in attitudes toward women in STEM fields has a potential 
to increase value not only for inventors and firms but also for 
society as a whole.



Thank you!



Different from Aneja et al. (2024)

WAPFIN, Stern NYU, 2020

Aneja et al. (2024) find no gender effects at the first-
action stage and conclude that examiner bias is not 
a significant factor in the patenting process. 
We replicate their results and find that the 
discrepancy arises from their sample selection 
procedure, which results in non-utility patents being 
included in their sample. These non-utility patents 
have substantially lower initial rejection rates (0.147 
compared to 0.891 for utility patents) and are more 
frequently associated with female inventors. We find 
that excluding these non-utility patents from their 
sample yields similar results to those reported in 
Panel A of Table 2.



Two Sources of the Gender Gap

3% (= 5.4% - 2.4%) due to examiner gender bias;
2.4% due to ‘persistence gap’



Woman Inventors

Josephine Cochran

Katalin Kariko

Ursula Keller 
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