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3D Printing Science FOSH Policy

- How to determine FOSH value?

- ROI

- Case study: syringe pump

- Public spending on science and technology
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How Much is Your FOSH Design 
Worth?

1. Downloaded Substitution Valuation (w, w/out discount rate i)

The downloaded substitution valuation uses the number of times that a 
FOSH design is accessed on the Internet to quantify the value of the 
design. The downloaded valuation for substitution savings, is:

Pearce, J.M. (2015) Quantifying the Value of Open Source Hardware 
Development. Modern Economy, 6, 1-11. doi: 10.4236/me.2015.61001. 
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2. Avoided Reproduction Value
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3. Market Savings Valuation
(only in Future for now)
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Secondary Stream of Value
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Return on Investment (ROI)

J.M.Pearce. Return on Investment for Open Source Hardware 
Development. Science and Public Policy 43(2),192-195 
(2016).
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Case Study: Bespoke OS Syringe 
Pumps

Bas Wijnen, Emily J. Hunt, 
Gerald C. Anzalone, Joshua 
M. Pearce, 2014. Open-
source Syringe Pump Library, 
PLoS ONE 9(9): e107216
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       of FOSH for Science

Syringe Pump: Savings $153-$2,442/pump (single,double)

Designs downloaded >1k times by Feb 2015

Downloaded Substitution Value $168k-$2.5m

Assume $30k for development, 52% overhead

ROI of 750%-12,000%

 
4k+
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Proprietary     FOSH



11



12

Policy to Support FOSH and 3-D 
Printable Scientific Hardware

1) Task force ­ identify strategic goals, high ROI FOSH scientific tools, 

2) Federal funding for scientific FOSH identified, 

3) Free on­line catalog of validated scientific FOSH, 

4) Purchasing policy preferences for FOSH for all government funded projects, 

5) Supporting a maker space at all public universities, and

6) RepRap 3­D printer in every school.
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Where are we?
1) Task force ­ identify strategic goals, 

high ROI FOSH scientific tools, 

2) Federal funding for scientific FOSH 
identified, 

3) Free on­line catalog of validated 
scientific FOSH

4) Purchasing policy preferences for 
FOSH for all government funded 
projects, 

5) Supporting a maker space at all public 
universities (no longer uncommon)

6) RepRap 3­D printer in every school 
 fastest growing segment of 3DP →

market (Wohlers).
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Step 1.

Data – > Find already OS, and then low hanging fruit 
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The Future 
(not real), yet...

Bill of Materials
CAD and 3-D printable STLs

Electronics Schematics- Board design
Build Instructions

Firmware
Software
Recipes

Data
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3DP + OSH = 
Ability to Immediately

Stand on the Shoulders of Giants
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