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Open Source Software (OSS)

“A computer software, with its source code made available with a license, in which the
copyright holder provides the rights to study, change, and distribute the software to anyone
and for any purpose.” (Open Source Initiative)

It is developed within and outside of the private
sector
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Current NCSES and other economic indicators do not
measure the value of open source software outside the
business sector.




Research Questions

How much open source software is in use? (stock measure)
How much is created each year? (flow measure)
What types can be identified?

Who creates it? (Sectors: Business, Government, Academia, Apache

Households, Nonprofits, Foreign) '

measuring attributes and economic value of open source software? python

What sources of data and variables could serve as proxies for R ﬂ

e Counts of 0SS, by sector (e.g., university, government), by

technology

e Attributes, e.g., # citations, #downloaded, languages, etc.




OSS Universe: Projects on GitHub

55.1M repositories with commits 2012-2018

7M repositories with OSl-approved licenses on GitHub as of July 2019.
Of those, we analyzed 4.9M repos that have at least one commit.

There are 2.8M unique OSS contributors

Amount of Repositories Created per Year in Millions

Number of contributors per repository

-t
n
L

Amount in Millions
>

o
(6]

- 3 contributors (37%
. I I I e .

2012 2013 2014 2015 2016 2017 2018
Year > 50 contributors (0.3%)

Most repositories have fewer than 5 contributors.




OSS Universe: Programming Languages

Number of Users or Developers

(in millions)
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Value of OSS: Cost of Software
Package Creation

Identify number of people involved each
package’s development

Estimate time spent on software
development using Kilo-lines of code (KLOC)
Estimate resource cost with wage equivalent

Cost of R and Python Packages
developed on GitHub

for 2017
. Using average compensation for
computer programmers
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Package

Rcpp
rlang
stringi
stringr
ggplot2

Impact of OSS: Downloads and Dependency Networks

2018
Downloads

3,519,510
2,893,889
2,610,184
2,511,011
2,495,315
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plyr 101,596
digest 99,774
stringr 98,086
colorspace 93,590
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company

Missing Value

Limitations: Sectors of OSS

In the data, only ~2% of the users’ sectors can be identified

OSS repositories
by sectors

m business

= nonprofit
govemment

= university

® individual

We use the self-reported
company field in contributors
profile.

Only 2% of the contributors
can be identified.

OSS is becoming more
permissive as businesses
contribute more code.




Next Steps

o Get more detailed data on the OSS repositories, including
additions and deletions to estimate the development cost using
the lines of code

o Obtain contributor emails to improve the sector analysis

o Conduct network analysis to study interactions between
contributors and OSS projects, and diffusion of OSS innovation.
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