
Talents and Cultures: Immigrant Inventors and 
Ethnic Diversity in the Age of Mass Migration

Francesco Campo, U Milan Bicocca

Mariapia Mendola, U Milan Bicocca and IZA

Andrea Morrison, U Pavia, Utrecht and ICRIOS-Bocconi

Gianmarco Ottaviano, U Bocconi, Baffi-CAREFIN, CEP and CEPR



Immigrant Inventors

“The global race for talent is on, with countries and businesses 
competing for the best and brightest. Talented individuals migrate 
much more frequently than the general population, and the United 
States has received exceptional inflows of human capital.  This foreign 
talent has transformed U.S. science and engineering,  reshaped the 
economy, and influenced society at large” (W. R. Kerr, 2021)
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Immigrant Inventors (Cont.)

Cultural Diversity and Immigrant Inventors 3

• Charles Steinmetz, born in Breslau (Germany), 
studied at Zurich Polytechnic. He migrated in 1889 
to US fleeing persecution in Germany due to its 
socialist ideas. He soon became chief consulting 
engineer at GE 

• In the words of the historian T. Hughes, he 
“introduced American engineers to advance 
mathematical modes of analyzing alternative 
current light and power systems. These modes 
greatly enhanced the problem solving abilities of 
engineering colleagues at GE” (Hughes 2004; 161) 



Immigrant Inventors (Cont.)
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• Age of Mass Migration: Between 1840 and 1930 about 30 millions Europeans 
migrated to the US

• 40% of today US population descends from those immigrants

• Different waves: 
• 1st 1830s/40s: northern Europeans (e.g. Ireland, Germany and England)

• 2nd 1850s/80s: German and Scandinavian

• 3rd >1880 till 1924: South and Eastern European (e.g. Italian, Russian), 40% of total 
foreign born

• Foreign born population from 5% to 14% (1840-1924)

• Starting from 1922, quota restrictions are introduced and strengthened 
overtime 

• Quotas affected mainly recent immigrants groups (Southern and Eastern 
Europeans) 



This Paper
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• Leverages data from the Age of Mass Migration to address the 
following research questions:

• Where do immigrant inventors go?
• Do they follow their co-ethnic network? 
• Does ‘cultural diversity’ attract them?
• If so, is it because of productive or consumption amenities?

• Exploits a unique historical dataset of immigrant inventors over a 
century of US history (1840-1940)

• Characterizes the geographical patterns of immigrant inventors’ 
location and their knowledge creation (patenting)

• Identifies the drivers of immigrant inventors’ location choices



This Paper (Cont.)
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• To guide the empirical analysis develops a simple model of inventors’ 
location choices 

• Identifies the effects of productive vs consumption amenities linked 
to ethnic networks and cultural diversity

• Isolates a causal impact by exploiting exogenous variation in diversity 
by:

• Adopting a classic shift-share methodology

• Exploiting the policy change introduced by the US Immigration Acts during the 
1920s and 1930s



This Paper (Cont.)
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• Finds that:
• Cultural diversity is a significant pull factor for immigrant inventors, over 

and above co-ethnic network and immigration size effects

• The dominant driver is productivity rather than consumption amenities

• We rule out alternative mechanisms such as inter-group connections 
(proxied by inter-ethnic marriages and residential contact), cultural 
proximity and natives’ attitudes (proxied by migrant ethnic groups’ 
salience in newspapers).



Related Literature
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• Benefits from immigration from complementarities with natives (Peri & 
Sparber, 2009; Ottaviano & Peri, 2012)

• Due to different skills, backgrounds, values, norms, ideas (Giuliano 2007; 
Algan & Cahuc, 2010)

• Both share and composition of foreign labor force are important 
(Ottaviano & Peri, 2005, 2006; Ager & Bruckner, 2013; Alesina & 
Rapoport, 2016; Docquier et al., 2018)

• Role of inventors and scientists arrived during 20th century for 
subsequent growth of US economy (Moser et al., 2014; Ganguli, 2015; 
Akcigit et al, 2017)

• Importance of top inventors (Azoulay et al, 2010; Moretti, 2019)



Related Literature (Cont.)
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• Growing body of work on the Age of Mass Migration (Abramitzky & 
Boustan, 2017; Ager & Hansen, 2017; Hatton & Ward, 2018; Sequeira et al, 
2018; Tabellini, 2018):

• Waves of immigration vary across countries of origin and over time

• Large variation in both size and composition (diversity) of immigrants

• Introduction of yearly quotas in 1922 ended an era of (almost) unconstrained 
immigration

• Main focus has been on low-skilled immigrants, less evidence on the arrivals 
of top-end talents and inventors (upper-tale of skill distribution)

• Our contribution: relations among local diversity, talent attraction 
and innovation



Patent Data: US Patent and Trademark Office 
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• Original dataset on immigrant inventors from historical records of the US 
Patent and Trademark Office (Diodato, Morrison and Petralia, 2022)

• Text-mining, semi-automated procedures to extract detailed information 
on immigrant inventors’ country of origin and US county of residence 
between 1870 and 1940 (Petralia et al, 2016)

• Dataset identifies:
• Patent documents belonging to immigrants

• Immigrant patent holders’ nationality and county of residence

• Given the fast naturalization process in the Age of Mass Migration, these 
immigrant patent holders are recently-arrived (adult) immigrants at the top 
end of the skill distribution



County Data: US Census 
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• Federal Census data from 1870 to 1930 to derive the following county-level 
variables:

• Total immigrants by country of origin (birthplace)

• Total resident population

• Combining USPTO and Census data gives a county-by-ethnicity panel over 7 
decades with two cross-sectional dimensions:

• Geographic variation across US counties (about 2700 US 1990-boundaries 
counties)

• Immigrants’ birthplace variation (15 countries/areas of birth identified by 
both datasets)



Patent Data
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Nikola Tesla, Serbian

Alexander Graham Bell, Scottish

Jan Ernst Matzelige, Dutch

1890 U.S. Patent 381,968, 
alternating induction motor

1876 U.S. Patent No. 174465, 
Improvement in Telegraphy

1883 US patent No. 274207 ‘lasting’ 
machine



Patent Data (Cont.)
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Patent Data (Cont.)
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We identify:
• Patent files belonging to immigrant inventor
• Immigrant inventor’s nationality 
• Immigrants inventor’s residency 

(county/state)



Descriptive Stats: USPTO
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Descriptive Stats: Census
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Descriptive Stats (Cont.)
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Pantents and migrant inventors over time



Descriptive Stats (Cont.)
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Migrant inventors’ patents by county
(on 1000s 1930 population)



Descriptive Stats (Cont.)
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Share of foreign-born population by county
(average 1870-1940)



A Simple Spatial Economy
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• Leaving aside causation (more on this below) observed patterns 
cannot be interpreted without a conceptual framework (Roback, 
1982; Ottaviano & Peri, 2005, 2006)

• Open system of a large number N of counties indexed c=1,...,N

• Two factors of production, mobile inventors L and immobile land Hc

owned by locally resident landlords

• Inventors are differentiated in M groups indexed i=1,...,M in terms of 
non-market attributes (‘cultural traits’): ∑iLic=Lc, ∑cLc=L

• Inter-county commuting costs are prohibitive: for all inventors the 
counties of work and residence coincide

• No intra-county commuting costs: focus on inventors’ inter-county 
location choices



A Simple Spatial Economy (Cont.)
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• Local ‘cultural diversity’ dc is measured in terms of the composition of 
resident groups and enters both production and consumption as a 
localized external effect

• Inventors’ preferences are defined over the consumption of land H
and a freely traded homogeneous good Y

• AU(dc) captures the ‘utility effect’ associated with local diversity dc

• AU’(dc)>0 if diversity is ‘consumption amenity’

• AU’(dc)<0 if diversity is ‘consumption disamenity’



A Simple Spatial Economy (Cont.)
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• Good Y is supplied by perfectly competitive firms exploiting inventions 
through a linear technology Yjc = Njc

• Inventions are themselves supplied by perfectly competitive firms 
employing both land and inventors as inputs with CRS technology

• AY(dc) captures the ‘productivity effect’ associated with local diversity dc

• AY’(dc)>0 if diversity is ‘production amenity’

• AY’(dc)<0 if diversity is ‘production disamenity’



A Simple Spatial Economy (Cont.)
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• Taking good Y as numeraire (pc=1), firms’ free entry and exit imply that 
profits are zero in all counties

• And inventors’ free mobility implies that indirect utility Vic is equalized 
across all counties

• Eic= wc is inventor wage, rc is land rent



A Simple Spatial Economy (Cont.)
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• The market for inventors is in equilibrium when demand

meets supply



A Simple Spatial Economy (Cont.)
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(inventor productivity)

(inventor density)

Supply (inventor free mobility)

Demand (firm free mobility)
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(inventor productivity)

(inventor density)

Supply (inventor free mobility)

Demand (firm free mobility)

More diversity
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(inventor productivity)
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Demand (firm free mobility)

productivity effect
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Empirical Strategy
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• Unit of analysis is the sub-population ‘cell’ as defined by US county of 
residence and birthplace (i.e. ethnicity)

• Study how within-cell changes in ‘cultural diversity’ affect within-cell 
changes in immigrant inventors’ outcomes

• Exploit decennial variation within ethnicity-county cells, while controlling 
for a set of fixed factors and time-varying control variables

• All explanatory variables standardized: coefficients reflect how a 
standard deviation change in the explanatory variables is associated on 
average with changes in the dependent variable



Empirical Strategy (Cont.)
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Benchmark specification:

• where 𝑌𝑒𝑐𝑠𝑡 is the outcome for inventors in ethnic group (country of origin) 𝑒, resident

in county 𝑐 in state 𝑠 at time 𝑡.

• 𝑌𝑒𝑐𝑠𝑡 is either the (log) number of inventors in ethnic group 𝑒 or their (log) average

patenting productivity. 

• Variables of interest are 𝑠𝑒𝑐𝑠𝑡 that is a meaure of co-ethnic network, while 𝑠−𝑒𝑐𝑠𝑡 and 

𝑇ℎ𝑒𝑖𝑙−𝑒𝑐𝑠𝑡 measure between-group and within-group diversity respectively.

• We control for ethnicity-by-county fixed effects 𝜇𝑒𝑐, state-by-year fe 𝛿𝑠𝑡 and ethnicity-

by-country time-linear trends 𝑡𝜋𝑒𝑐



Identification: shift share IV
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We consider 1870 as reference year and define the predicted change in the stock of 

ethnic group 𝑒 in county 𝑐 between census year t − 1 and 𝑡 .

• where ∆𝑁𝑒,−𝑠,[𝑡−1;𝑡] is the (leave-out versione of the) aggregate shift component (i.e. 

the change in the stock of immigrants from group 𝑒 btw t − 1 and 𝑡 in US)

• 𝑠𝑈𝑆𝑒𝑐𝑠,1870 is the share of immigrants from 𝑒 in s and 𝑐 (out of all migrants from 𝑒 in the 

US)

We then compute the predicted stock of immigrants from 𝑒 in county 𝑐 for year 𝑡 as

We finally use the predicted stocks to compute the shift share IVS for between and within

diversity variables



Identification: Quasi-Experiment from the ‘1920 quota-system’ 
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Quota exposure by foreign nationality 

Immigrant Inventors 34



Quasi-Experiment: ‘quota-exposure’

Cultural Diversity and Immigrant Inventors 35

We define an ethnicity-by-county measure of quota-exposure during the 1920s (Ager and 

Hansen, 2017)

• where 𝑠𝑈𝑆𝑒𝑐𝑠,1920 is the county share of migrants from 𝑒 alreay in the US in 1920.

• 𝐼𝑚𝑚𝑒,00−14 is the yearly migation inflow from county 𝑐 to the US from 1900 and 1914

• 𝑄𝑒 is the yearly number of immigrants from 𝑒 allowed to enter the US by the 

corresponding quota btw 1922 and 1930.

• The ratio in the max (.) measures the quota exposure for foreign group 𝑒 in the US and 

ranges btw 0 and 1.



Quasi-Experiment: ‘WWI-exposure’ 

Cultural Diversity and Immigrant Inventors 36

We construct an ethnicity-by-county measure of WWI-exposure during the 1910s 

(Tabellini, 2020)

• where 𝐸𝑛𝑒𝑚𝑦𝑒 is a dummy equal to 1 for enemy countries (Germany and Austro-

Hungarian Empire).

• 𝐼𝑚𝑚𝑒,00−10 is the average yearly migation inflow from country 𝑒 to the US from 1900 

and 1910

• 𝑠𝑈𝑆𝑒𝑐𝑠,1910 is the county share of total migrants from 𝑒 already in the US in 1910.

The rationale for using 𝑊𝑊𝐼. 𝑒𝑥𝑝𝑒𝑐𝑠,1920 and 𝑄. 𝑒𝑥𝑝𝑒𝑐𝑠,1930 to build instruments for 𝑠𝑒𝑐𝑠𝑡, 

𝑠−𝑒𝑐𝑠𝑡 and 𝑇ℎ𝑒𝑖𝑙−𝑒𝑐𝑠𝑡… is that counties w/ higher shares of WWI- and quota-affected

ethinic groups are expected to experience less immigration growth from those ethinic

groups.



Results- First stage shift share instrument
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Results
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Results (w/ 1870 pop control)
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Results (w/ pop size and frontier exposure control) 
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Heterogenous effects by 1880 county pop.size
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Robustness- First-stage quota and WWI instruments 
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Robustness- Results (quota and WWI instruments) 
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Conclusion
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• Using a shift-share approach and the quasi-experimental variation induced 
by US immigration quotas in the Age of Mass Migration, we find that:

• Immigrant inventors are attracted to counties with more diversity

• This is mainly due to the fact that diversity promotes their productivity

• Diversity positively affects immigrant inventors’ location choices on top of co-
national networks

• Moreover:
• We rule out alternative mechanisms such as inter-group connections (proxied

by inter-ethnic marriages and residential contact), cultural proximity and 
natives’ attitudes (proxied by migrant ethnic groups’ salience in newspapers)–
See Online Appendix.


