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Why:

Long-lasting benefits, zero purchase cost, creates new products

Public goods qualities, output of public as well as private spending

How: 

1. Access detailed data about these new products and tools from  
repositories:

2. Develop framework for measuring cost 
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How (continued): 

3. Estimate resource cost for four OSS Languages

4. Use Network Analysis
to show impact 
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Open Source Projects by Federal Government Organization
Top 5 by number of projects

for projects started before January 1, 2018

Organization Name

Total 
Projects on 
Code.gov

Number of 
Projects Linked 

to Github 
collection

Kilo-lines of 
code (kloc) Commits

Number of 
contributors 

Total 4,457 2,688 2,486,210 950,625 8,292
General Services Administration 1,501 1,368 266,860 318,676 4,631
Department of Energy 899 704 1,219,835 485,726 2,433
Consumer Financial Protection Bureau 261 243 753,447 49,781 334
National Aeronautics and Space Administration 998 141 179,917 51,936 358
Environmental Protection Agency 156 61 14,327 4,711 78

Note: for projects started before January 1, 2018
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Federal Contributions to Code.gov are Widespread, but intensity varies 
on a log scale
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U.S. Software Investment 2016 (2017)

15.8 43.1 102.3 119.3 131.1

public

own-accountcustomprepackagedFederalS&L

private

open source ?

$411.6 billion

Source: BEA.  Intellectual Property Products Fixed Asset Tables (private) and Investment in 
Government Fixed Assets (Table 7.5B). 

(147.6) (141.1) (64.3)
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Framework to Highlight Investment in OSS Software by 
Different US Sectors

Software subcategory 
of Intellectual 
Property Products 
Investment

Private Sector Public Sector
Household 

Sector
Rest of 
World

Business

Other 
private 

nonprofits
Higher 

education
Higher 

education

Federal 
Government
and FFRDCs

Non-federal 
government, 

ex. Higher 
Ed.

Prepackaged
Custom

Proprietary

Open Source (OSS)
Own-account

Proprietary
Open Source (OSS)
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OSS Languages 
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Cost of OSS Software Package Creation
1) Kilo-lines of code represent effort

• Effort is a function of complexity and lines of code
• historical software project factors

2) Estimate resource cost with wage equivalent for 2017
• Computer programmers, software developers
• Occupation Employment Survey, Bureau of Labor Statistics

3) Estimate non-wage costs adapting OECD and BEA methods
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In-degrees and out-degrees
are one-way relationships

in out
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A Sub-graph of the R Network: many 
packages depend on ggplot
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OSS Packages 
with the Highest 
Dependencies
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Relationship between Cost and Dependencies
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Next Steps

1) Extend data collection to additional repositories
2) Develop annual measures of release ready 

packages
3) Link contributors to sectors and countries
4) Refine cost estimates with additional 

parameters
5) Use network analysis to explore additional 

impact measures
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Questions?
crobbins@nsf.gov
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