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Motivation

• Women’s underrepresentation among inventors is not only unfair to 

women (who are deprived of economic and reputational benefits) but also 

holds back the economic and technological progress of nations. 

• What prevents women from participating? The many factors start in 

childhood and continue right up to the time they enter an innovation-

related profession, most often unconsciously.
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Barriers to women’s participation (1) 
Some factors are of a systematic nature, for example when they are linked to the culture and 
institutions of the woman's country of origin or residence. 

• Mothers and married women are less likely to patent, and more geographically constrained (Whittington, 2011; 
Delgado et al., 2019), most likely because they carry the greater share of domestic and caregiving workload.​

• Women are less often credited for their contribution (Jensen et al., 2018; Lissoni et al., 2013), slowing down their 
career progression (unconscious gender biases, on the best scenario!). ​

Other factors relate more specifically to the woman's work ecosystem and industry. 
• Women are more likely to patent when employed in the academic sector, as opposed to corporate or government 

contexts (Martinez et al., 2016; Sugimoto et al., 2015; WIPO, 2023).

• Women inventors tend to cluster in chemistry-related fields, while few of them are working in electrical and 
mechanical engineering industries (Martinez et al., 2016). The biotechnology industry offers women greater 
career opportunities (Eaton, 1999).
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Barriers to women’s participation (2)

The characteristics of women’s specific employing organizations further determine their participation.

• Becker’s theory (1957) predicts that competitive pressure drives taste-based discrimination out of the 
market. 

• Supportive empirical evidence: gender employment in the banking industry (Ashenfelter and Hannan, 1986; Black and Strahan, 2001).

• Exporting manufacturing firms, that require communicating with customers outside of regular working hours 
and traveling on short notice, display higher gender wage gaps than non-exporting firms (Boler et al., 2018).

• Italian universities that opened a formal technology transfer office and established clear patent regulations 
display greater participation of women in patenting (Giuri et al., 2020). (Greater transparency)

Women do not enter the competitive sectors (self-selection) vs. competition affecting their ability to innovation 
(impact)
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Barriers to women’s participation (3)

At an even more micro level, some factors are specific to group dynamics. 

• Women are more likely to be part of larger research teams than men (Moody, 2004; 

Martinez et al., 2016).

• All-women and women-led teams of inventors are 35% more likely to innovate in 

areas of women’s health than all-male teams (Koning, Samila, and Ferguson, 2021).

• Academic women sometimes give up their patent inventorship rights to secure 

scientific authorship, especially when they are in junior positions or patents are 

privately owned (Lissoni et al., 2013; Lissoni et al., 2020).
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Barriers to women’s participation (end)
Finally, the socio-economic background of individual inventors also comes into play. 

• Children from low-income families, black children and girls are less likely to become inventors. If girls were 
exposed to female role models at the rate boys are exposed to male role models, the gender gap in 
patenting would shrink by half (Bell et al., 2019).

• When parents have a second-born son instead of a daughter, they are less likely to inspire their first-born 
daughter to become an inventor herself (Hoisl et al., 2022). 

Some factors may 
• belong to more than one layer, or move across layers with new regulations or systemic cultural 

changes for instance; 

• interact with factors in other layers (e.g. motherhood affects women differently across work 
ecosystems).
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Research question

Which layer, like work ecosystem, 
industry, or group dynamic, is the 
greatest predictor of the gender gap in 
patenting? 

Countries’ culture 
and institutions

Work ecosystems

Industries

Organizational 
culture

Group 
dynamics

Individual

Figure 1: Six layers in the innovation gender gap. 
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Data 
All 3,687,219 international patent applications filed through the PCT system from 1999 to 2020 

1. Country of applicants and inventors

2. Applicants type (company, university, individual)

3. IPC classes as proxies for industries

4. Applicant names*

5. List of inventors as teams

6. Individual inventor names*

* Data work in progress. These two layers remain to disambiguate and merge to external data sources. 

Gender assigned to 7,635,406 (96%) of inventors using WIPO’s World Gender Name Dictionary 2.0 (and 
companion genderit STATA command).

Final dataset includes 2,987,388 patents.
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Descriptive analysis: Stylized facts

What is the share of women in patenting? 

 13.2% in Europe in 2019 (EPO, 2022) 

 12.8% in the US in 2019 (USPTO, 2020)

 15% in Australia in 2021 (IP Australia, 2022) 

 16% in the World in 2020 (157 PCT states; WIPO, 

2023)
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Women represent just 16% of inventors in 2020.

Figure 1: Three metrics over time

31%

16%
14%
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Noticeable regional differences…
Figure 2: Women inventor rate over continents and time
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…and among countries.
Figure 3: Women inventor rate over top patenting countries (2016-2020)
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Also strong field differences
df

Figure 4: Women inventor rate in each industry (2016-2020)
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Academia is more inclusive than industry.

Figure 6: Women inventor rate over sectors
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Increase in collaboration explains most of the rise in women 
participation

Figure 7: Gender composition of inventor teams
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Methodology
We use the following set of logistic regressions at the inventor-patent level: 

(1) 4 partial models: Pr 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 = 1 = 𝐹𝐹 𝛼𝛼 + 𝛽𝛽𝑙𝑙𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝑙𝑙 + 𝛾𝛾𝑡𝑡 ,
𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 𝑙𝑙 = 1, … , 4 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑡𝑡𝑡𝑡 𝑡𝑡𝑡𝑡𝑡 4 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙.

(2) 1 full model: Pr 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 = 1 = 𝐹𝐹(𝛼𝛼 + 𝛽𝛽1𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑝𝑝 + 𝛽𝛽2𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑝𝑝 + 𝛽𝛽3𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑝𝑝 + 𝛽𝛽4𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑝𝑝,𝑖𝑖 + 𝛾𝛾𝑡𝑡)

Where

• 𝐹𝐹 𝓏𝓏 = ⁄𝑒𝑒𝓏𝓏 (1 + 𝑒𝑒𝓏𝓏) is the cumulative logistic distribution

• 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 = 1 if the inventor on the patent is a woman, 0 otherwise

• 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶: 30 dummies for each top patenting country and 1 for the rest of the world

• 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆: 4 dummies (university, company, research organization, or individual)

• 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼: 35 IPC classes (full counts) 

• 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇:
• Number of inventors: categorical variable (1 person = solo, 2-3 people = small, 4-10 = medium, 11+ = large)
• Has a female co-inventor (0/1)

• 𝛾𝛾𝑡𝑡 is a year-fixed effect
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Cross-correlation table (selected coefficients)
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Regression tables

• Having a woman co-inventor 
increases by 7% the chances 
that a randomly chosen 
inventor is a woman.
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Regression tables (cont’d)
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Preliminary Findings
• After regressions, ROC curves 

show the performance of a binary 
classifier with different decision 
thresholds. 

• Industry FE improved the model 
performance by 

• 30% as compared to a 
random guess, and 

• 17% as compared to the 
baseline including year FE. 

• Country FE and team 
characteristics: 15% and 5% resp. 

• Work ecosystem FE: 12% and 2%
resp.
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Figure 2: Predictive power of four layers in the innovation gender gap. 

4) Industry

5) Full model

2-3) Teams - country

1) Work ecosystem

0) Year

- Tossing a coin
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Preliminary Findings (cont’d)
• The full model only performs 

33% better than a random 
guess, and 21% better than the 
year FE model.

• Accounting for four layers of 
factors, there remains a sizable 
unexplained gender innovation 
gap.   
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Figure 2: Predictive power of four layers in the innovation gender gap. 

unexplained
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Discussion
Digging into the industry layer, 

• The growing prevalence of increasingly gender-inclusive industries (such as ICT) 

may be confounded with the effect of countries’ culture and institutions
 Interaction of industry and year FE  

• Educational and occupational sorting may be confounded with industries’ culture 

and norms
 Percentage of women among STEM graduates, Percentage of women in R&D occupations
 Interaction of country and industry FE

• In concentrated industries, organizations’ cultures and norms may be confounded 

with the characteristics of industries. 
 Repeat the analysis removing the most concentrated industries. 
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Further research

1. We are still missing two key layers: organizations, and individuals. 
 Disambiguate patent applicants to include organization FE + other variables (degree of inclusivity, 

internationalization, organization size)

2. Imprint theory: Is it the culture of the inventors' country of origin or that of 

the organization's home country that matters most? 
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Thanks for your attention!

Any questions? 

julio.raffo@wipo.int

mailto:julio.raffo@wipo.int
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Back Up Slides
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Regression tables

• Having a woman co-inventor 
increases by 7% the chances 
that a randomly chosen 
inventor is a woman.
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