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Industrial products n % innovating

Printed Circuit CAD 

Urban and vH

136 24.3%

Pipe Hanger Hardware

Herstatt and vH

74 36%

Library IT Systems 

Morrison, Roberts, vH

102 26%

Software security features

Franke and vH

131 19.1%

Surgical Equipment

Luthje

262 22%

Consumer products n % innovating

Outdoor Products 

Luthje

153 9.8%

òExtremeó sports 

equipment Franke & Shah

197 37.8%

Mountain biking equipment 

Luthje, Herstatt, vH

291 19.2%

Studies show that Many users innovate



Essential Definition

The ñfunctionalò source of innovation depends upon the 

functional relationship between innovator and innovation:

ïAn innovation is a USER innovation when the developer 

expects to benefit by USING it;

ïAn innovation is a MANUFACTURER innovation when the 

developer expects to benefit by SELLING it.
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The way it was:

Producer-Innovators and 

Robinson Crusoe 

User-Innovators

The way it increasingly is:

User innovation 

Collaboratives

The Internet is enabling individual user innovators to 

join into user innovation collaboratives - an increasingly 

powerful competitor to manufacturer-based design



How user communities can displace producers 

in designïïconsider Lego Mindstorms (Karim 

Lakhani example)

The brain

Å Computer ñbrainò within Lego 

brick

Movement

Å 3 stepper motors

Sensors

Å Light

Å Touch

Å Temperature

Teaching

Å Kid-friendly, graphical

programming environment

Å Programs downloaded from

PC via infrared

Price ~ $200

Mindstorms robot kit



Lego mindstorms user communities grew rapidly

- without company involvement

Robots become 

widely available 
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(1) Lego Users Group NETwork.  An independent discussion site for Lego enthusiasts

Source: Russel Nelson, administrator of lego-robotics (russnelson.com)

Members



Within 3 weeks of commercial introduction of 

Lego Mindstorms system, 

users had improved it significantly

The rules

Robots follow 7 meter ñtrackò of tape

ÅLight sensors detect tape 

ÅInternal software tells robot how to 

move

Fastest time around track wins

About one dozen participants

The results

Winner (below left)

ÅUsed hacker-developed LegOS 

software

ÅTime under 10 seconds (73 cm/s)

Second place (below right) 

ÅUsed program based on LEGO 

firmware

ÅTime of 25 seconds (28 cm/s)

Ability to rapidly sample sensors was key

LegOS Lego firmwareSource: Italian Lego Users Group (http://www.itlug.org/).  Contact Mario Ferrari [mario.ferrari@edis.it]

http://www.itlug.org/


Mindstorm sales greatly surpassed Lego 

expectations
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$905 million(2) $20 million

Sales in 1998(1) Adults drove increased sales

70% of customers over age 18

ÅCraze among ñtechieò adults

ÅSilicon valley firms forced to ban Legoôs 

at work

Online communities accelerated purchasing

Lego unable to keep up with demand

Å Sold out 2 weeks before Christmas 1998

Major universities built curriculum around 

Lego

Å Hacker software allows advanced 

robotics using Legoôs hardware

ÅMIT, Duke among campuses using 

Mindstorms

(1) First year toys were offered

(2) Lego sales include theme parks, retail outlets and other non-core businesses

Source:  Business 2.0, BCG Analysis 
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There are ~ 200 internal R&D people at Lego. 

There are 20,000+ AFOLôs ïmany innovate.  
More Lego-related R&D outside Lego than inside?
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Source, Yun Mi Antorini

http://www.iltco.org/?PHPSESSID=cc01bfcee48aa22a8173d42da80e95e0
http://www.lugnet.com/admin/logo/


Now LEGO is creating links to innovating fans



International community of leading spine surgeons

ñSpineConnect is the leading collaborativeknowledge network

for spine surgeons to collaborate on difficult and unusual cases.ò

Every day, over 750 spine surgeons from around the world: 

- Develop novel approaches to treatment, 

- Address the top challenges in spine healthcare,

Of course, the trend is affecting high tech fields too 
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Why Organization theorists may want to know about 

this:  user collaboratives can out-compete producers 

in design:

Given modularity, heterogeneous users innovating independently or 

collaboratively AND freely revealing can produce more and better 

design work that is collectively available than can individual 

producers that each protect their private innovations.



Where single users, collaborating 

users, and producers dominate design

Design cost

Communication

Cost Single

User 

Collaborating Users 

PRODUCER

Source: Carliss Baldwin and Eric v. H. - forthcoming



Under what conditions can 

complex innovation projects 

function without managers?

Karim R. Lakhani, Harvard Business School

Eric von Hippel, MIT Sloan School of Management



METHODS and SAMPLE:  Karim and I studied 

the pattern of contributions  and feature development 

to PostgreSQL Release 7.4

¸ PostgreSQL is an industrial strength database that compares well 
against products by IBM, Microsoft and Oracle (Users: Sony, 
BASF, Skype)

¸ A release is an official new version of the software that is 
provided to users as a ñhighly recommendedò update to the old 
version (older version then is typically not supported

ïA release takes about a year of development

¸ 7.4 specifics:  

ïOur sample consists of all 241 updates/features included in 
rel 7.4 AND 20 rejected updates.  Updates were identified by 
functionality in the code (a single accepted update typically 
involved multiple commits and affected multiple source code 
files) ~ 55,000 lines of code written for all new features 
(overall project size =~500, 000 LOC)



Source code commit data and email logs were 

used to analyze participation patterns (From 

November 2002-to November 2003)

Detailed Features & 

Changes

Å241 features / 

changes

ÅAll mentioned in 

ñofficialò release 

notes

Source Code 

Commits

Å~1000 CVS 

commits

ÅCVS commit info = 

Committer, Date/Time. 

Location, LOC+/-, Files 

& Comments

E-mail Messages

ÅñHackersò (16,797 

messages, 3,332 

threads, 798 

authors)

ÅñPatchesò (3,332 

messages,  806 

threads, 188 

authors)

Follow-up with E-mail, telephone, IRC and face-to-face 

interviews



Participants were of two types:
- PG users ñfrom the periphery;ò 
- individuals with PG commit status (core members)

Users Core Members

Number contributing

From a population of

788

~250,000

11

11

Number of features 

contributed  to

60%- 1

25%- 2

5 %- 3-5

5 % - 6-11

40 % - 10

30 % - 10 - 20

20 %  - 90 - 103

Users Core Members

Percentage of 

Contributors Working 

for Different Employers

98.9% (n = 788) 82% (n = 11)

Participants largely worked for different firms



Postgres OS project feature development appears 

ñorganizationally complexò yet efficient

Phase Number of 

Contributors

% of contributions 

used in Rel 7.4 

(Average)

Total feature 9.4 

Phase 1 

Problem Definition

3.3 85% (42 100%)

Phase 2 

Development till 

first source code 

committed

4.9 63% (33 100%)

Phase 3 

Refinement from use

7.6 78% (40 100%)



Participants wrote code in a pattern 

compatible with using their own sticky 

information
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Member Status

Update Type Committer User Total (n)

Functionally Novel 38% 62% 71

Dimension of Merit 62% 38% 170  

Total 55% 45% 241

[1] �³�$�X�W�K�R�U�´���U�H�I�H�U�V���W�R���W�K�H���S�H�U�V�R�Q���J�L�Y�H�Q���F�U�H�G�L�W���R�Q���W�K�H���3�R�V�W�*�U�H�V���U�H�O�H�D�V�H���Q�R�W�H��


