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OSS and the Economy
An increase of 10% in contributions would generate between 
0.4% and 0.6% additional EU GDP per year […and] more than 
600 additional ICT start-ups per year in the EU.   
- Blind et al.
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Mechanisms:

- OSS as public good: reuse code, build on work of others. 

- OSS use saves €.

- OSS is open/transparent -> high standards.
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OSS and the Economy
An increase of 10% in contributions would generate between 
0.4% and 0.6% additional EU GDP per year […and] more than 
600 additional ICT start-ups per year in the EU.   
- Blind et al.

-> But does it matter where OSS is created? 

Mechanisms:

- OSS as public good: reuse code, build on work of others. 

- OSS use saves €.

- OSS is open/transparent -> high standards.
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Geography and OSS
Distance is not dead!


- Likelihood of collaboration on GitHub decays exponentially with distance, a la gravity 
equation (Takhteyev & Hilts, 2010; Fackler & Laurentsyeva, 2020).


Many benefits of OSS accrue locally because:


1. Firms learn and gain feedback by contributing to OSS (Nagle 2018 - Org. Sci.)


2. Firms using OSS become more productive (Nagle 2018 - Man. Sci.)


3. Firms, workers, and investors use the information revealed by OSS contributions to make 
better choices (Wright et al. 2020).
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Chattergoon and Kerr, 2021

Six Tech Clusters: SF, Boston, Seattle, San Diego, Denver, Austin

More broadly innovation in all fields is increasingly clustered in a few tech hubs. 
In the US this is largely driven by software patents.
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With these ideas in mind, we would like to know:


1. Does OSS activity cluster significantly in space?


2. If so, where are these hotspots?


3. Can we explain the ingredients needed for a place to promote and attract 
OSS development and developers?


4. Can we translate these into policy ideas?
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Measuring the Geography of OSS in 2021
We* built a pipeline to generate geographic data on active OSS devs.


1. Look up “active” software developers on GitHub using GHArchive. Inclusion 
criteria: 100+ commits across 2019 & 2020.


2. Geolocate them using the Bing Maps API + Heuristics via user-provided 
locations on GitHub, Twitter, and commit email suffixes: 

*joint work with Mariusz Nitecki, William Schueller, and Axel Polleres: 
The Geography of Open Source Software (2021) - preprint available at https://arxiv.org/abs/2107.03200.   

https://arxiv.org/abs/2107.03200
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Country shares of all active OSS contributors on GitHub in 2021 

vs. previous snapshots from:

- Sourceforge (Gonzalez-Barahona et al., 2008)

- GitHub (Takhteyev & Hilts, 2010). 

Between countries: since 2010 more even distribution.
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Not just a rich country vs poor country story! 


We can explain ~75% of variance between countries using GNI/pc and the UN’s HDI as features in a regression model.
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European Regions

We observed intense regional 
concentration at the NUTS 2 level.


Berlin: 175/100k


London, Zurich, Oslo, 

Prague, Stockholm, Amsterdam 

> 100/100k.
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Compare Met. France with the Czech Republic. The differences between regions seem larger in 
the latter.


Can we measure the degree of concentration?
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We adopt a measure of geographic concentration from the OECD called Adjusted 
Geographic Concentration. AGC ranges from 0 to 1. It is 0 if OSS developers are 
spread according to population, and is 1 if all OSS contributors are concentrated 
in the least populated region of the country.
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One can also calculate the AGC for university educated individuals, or individuals 
working in High-tech fields. The concentration of OSS developers exceeds the 
concentration of these alternatives. OSS activity is extremely concentrated!
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US Metropolitan Statistical Areas

Not just a European story!


We can estimate that 34% of all US-based OSS devs are in the 6 tech hubs of 
Chattergoon & Kerr (accounting for 33% of all US patents and 45% of software 
patents).
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Explaining Variance
Recall that we can explain 75% of variance in OSS activity between countries with 
human and economic development indicators in a regression framework. 


We can only explain 50% of variance between NUTS 2 regions with a similar approach.


——> Local OSS activity is more idiosyncratic!


Strong correlates: 

- Tertiary education

- Employment in high-tech industries

- Social trust measured via the European Values Survey
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Revisiting our questions:


1. Does OSS activity cluster significantly in space? YES


2. Where are the hotspots? In Europe: London, Berlin, Prague, etc.


3. Can we explain the ingredients needed for a place to promote and attract 
OSS development and developers? Not very well! Seems idiosyncratic…


4. Can we translate these into policy ideas? …
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Regional and city policy is quite different from national policy.


1. Often not as much power, but can be more flexible.


2. Rich literature on cluster policy: how to encourage agglomerations of specific activities.


• Foster informal networks (key to Silicon Valley’s flourishing - see Saxenian, 1990)


• Give people opportunities to meet in person, encourage mentoring relationships


• Advise firms on the benefits of OSS


• Involve local universities (“Helix” models of innovation/development)


Policy
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Data/code               ——> 

github.com/johanneswachs/OSS_Geography_Data


<——         Preprint/Report 

https://arxiv.org/abs/2107.03200


Contact: 
johannes.wachs@wu.ac.at
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