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Motivation

ALL MODERN DIGITAL
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RANDOM PERSON
IN NEBRASKA HAS
BEEN THANKLESSLY
MAINTAINING
SINCE 2003

e open source software (0SS) is a valuable public good

— 96% of software codebases contain 0SS
(Synopsys, 2023)

— equiv. 7.2% of software investment (USD37bn/yr)
(Korkmaz et al., 2024)

e decentralized community of volunteer developers

e motivation to contribute hard to rationalize

» Are OSS developers motivated by labor market
signaling incentives?

Source: CC-BY-NC 2.5 xkcd.com/2347



Related literature

e Lerner and Tirole (2002) already theorized signaling could be a motivation of OSS contributors
e subsequent literature almost exclusively relies on surveys (i.e., stated preferences approach)
— e.g., von Krogh et al. (2012); Krishnamurthy (2006); Hars and Ou (2002); Hertel et al. (2003);
Stewart and Gosain (2006); Lakhani and Wolf (2003); Hann et al. (2004); Gerosa et al. (2021)
e in atheory model, Leppamaki and Mustonen (2009) highlight the role of signaling for positive
externalities through public good generation

» So far, no causal evidence of signaling channel in 0SS software production.

— Notably, Xu et al. (2020) show career concerns/labor market signaling drives a significant
portion of reputation-generating activity on an online Q&A forum.



Empirical approach

Difference-in-differences

e |00k at job changers and their activity in the job search period
e compare job movers versus other movers
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Data: sample

e use data from the largest online coding platform GitHub
— GHTorrent data captures public activity of 44.1M users globally from 2015-2021
— user profiles: location, affiliation

activity stream: commits, project characteristics

— community metrics: stars, forks

e 22,896 movers, thereof 7,211 (32%) job changers

e comprehensive set of users, not only most active (Vidoni, 2022)



Data: summary statistics

Medians job  other A %A
Activity
Commits 163 188 -25 13.3%
commits single projects 72 76 -4 5.3%
commits team projects 59 80 -21 26.3%
Experience 37 42 -5 11.9%
Collaboration
Projects 14 16 -2 12.5%
single projects 9 9 0 0.0%
team projects 5 6 -1 16.7%
Project members 2.21 2.82 -0.61 21.6%
Quality
Followers 5 5 0 0.0%
Stars 1.10 1.88 -0.78 41.5%
Forks 0.62 11 -0.49 441%




Data: move dynamics

e users gradually start collaborating with destination city
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Data: movers

e domestic (blue, 71%) and international (red) movers




Results: signaling activity

0SS activity

-0.1

-20

move month

-10 -5
months from move




Results: difference-in-differences

IHS(single commits)
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Job mover X job search

Job mover X post move
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Month FE
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(0.0088)
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X
X
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0.217
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» back-of-the-envelope calculation — ~~4.9% of overall OSS production



Results: community use-value

OSS activity

e signaling projects focus less on (direct) community use-value (stars, forks)
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Results: labor market orientation

e signaling activity concentrates on labor market value and external visibility
— higher-valued programming languages (StackOverflow Top Paying Technologies)
— in web development and data engineering, not routing or low-level programming
— keywords for coding and (personal) website, not education/coursework

e users' signaling activity
— higher for international/-continental movers
— higher when moving to academia
— lower when moving to big tech



e career concerns have positive externalities on OSS, a valuable public good
e direction of 0SS development driven by signaling is different

— focused more on labor market value and

— less on direct community use-value
e results suggest signaling through 0SS is higher for developers

— with weaker credentials (international movers) and
— close to communities that value openness (academia)



References |

Gerosa, Marco, Igor Wiese, Bianca Trinkenreich, Georg Link, Gregorio Robles, Christoph Treude, Igor Steinmacher, and Anita Sarma,
“The Shifting Sands of Motivation: Revisiting What Drives Contributors in Open Source,” IEEE International Conference on Software
Engineering (ICSE), 2021, pp. 1046-1058.

Hann, Il-Horn, Jeffrey A. Roberts, and Sandra Slaughter, “Why Developers Participate in Open Source Software Projects: An Empirical
Investigation,” International Conference on Information Systems (ICIS), 2004.

Hars, Alexander and Shaosong Ou, “Working for Free? Motivations for Participating in Open-source Projects,” International Journal of
Electronic Commerce, 2002, 6 (3), 25-39.

Hertel, Guido, Sven Niedner, and Stefanie Herrmann, “Motivation of Software Developers in Open Source Projects: An Internet-based
Survey of Contributors to the Linux Kernel,” Research Policy, 2003, 32 (7), 1159-1177.

Korkmaz, Gizem, J Bayoan Santiago Calderén, Brandon L. Kramer, Ledia Guci, and Carol A. Robbins, “From GitHub to GDP: A
Framework for Measuring Open Source Software Innovation,” Research Policy, 2024, 53 (3), 104954.

Krishnamurthy, Sandeep, “On the Intrinsic and Extrinsic Motivation of Free/Libre/Open Source (FLOSS) Developers,” Knowledge,
Technology & Policy, 2006, 18 (4), 17-39.

Lakhani, Karim R. and Robert G. Wolf, “Why Hackers Do What They Do: Understanding Motivation and Effort in Free/Open Source
Software Projects,” Open Source Software Projects, 2003.

Leppamaki, Mikko and Mikko Mustonen, “Skill Signalling with Product Market Externality,” Economic Journal, 2009, 119 (539),
1130-1142.

Lerner, Josh and Jean Tirole, “Some Simple Economics of Open Source,” The Journal of Industrial Economics, 2002, 50 (2), 197-234.



References ||

Stewart, Katherine J. and Sanjay Gosain, “The Impact of Ideology on Effectiveness in Open Source Software Development Teams,” MIS
Quarterly, 2006, pp. 291-314.

Synopsys, "‘Open Source Security and Risk Analysis Report 2023," Report, 2023.

Vidoni, Melina, "A Systematic Process for Mining Software Repositories: Results from a Systematic Literature Review,” Information and
Software Technology, 2022, 144, 106791.

von Krogh, Georg, Stefan Haefliger, Sebastian Spaeth, and Martin W. Wallin, “Carrots and Rainbows: Motivation and Social Practice in
Open Source Software Development,” MIS Quarterly, 2012, pp. 649-676.

Xu, Lei, Tingting Nian, and Luis Cabral, “What Makes Geeks Tick? A Study of Stack Overflow Careers,” Management Science, 2020, 66
(2), 587-604.



Thanks,

what are your questions?

moritz@goldbeck.net

moritz.goldbeck.net

000

moritzgoldbeck



https://moritz.goldbeck.net/
mailto:moritz@goldbeck.net
https://moritz.goldbeck.net
https://de.linkedin.com/in/moritzgoldbeck

	Motivation
	Literature
	Empirical approach
	Data
	Results
	Appendix
	References


