
Knowledge 
Flow 

Optimization
Peter Gloor

pgloor@mit.edu



Outline

� SNA

� KFO

� COIN

� 4 Steps of KFO



Social Network 
(Analysis)
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Analysis of Social Networks



Terms
� Ego networks
� Group (social) networks
� One mode networks
� Two mode networks
� Undirected networks
� Directed networks



Units
� Actors
� Ties (links, relationships)
� Dyads
� Triads



Sampling/Collecting Networks
� Questionnaires
� Interviews
� Observations
� Experiments
� Archival records



Graph Theory



Actor Centrality

QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.



Uses of SNA (Valdis Krebs)
� Discovering Communities of Practice
� Organizational Hierarchy: adapting old structures to new challenges 

in a chaotic world
� Collaboration and Coauthorship amongst European Scienti sts and 

Researchers
� Connecting the Dots: Social Network Analysis of the 9-11 Terrorist 

Network
� Knowledge Continuity Management: keeping knowledge in  the 

organization
� Contact tracing maps the diffusion of a virus through a human 

network
� Examine what emergent purchasing patterns on the WWW ma y 

reveal
� Post-Merger Integration: effectively combine merging o rganizations
� Key Opinion Leaders: discovering personal influence am ongst peers
� Social Networking in Academia - The Erdos collaboration
� Build resilient computer networks using network analysis 
� Explore the complex structure of the Internet Industr y
� Who influences decision-making in your organization?



Knowledge Flow 
Optimization



Knowledge Flow Optimization
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SNA Software
� UCINET
� Pajek
� NetMiner
� InFlow
� ……
� TeCFlow



TeCFlow analyzes communication patterns by creating mo vie maps
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Discover Trends and Influencers



Webinar, 152 individuals, 606 messages

development of content

development of content

presentation/broadcast of content

presentation/
broadcast of content



Collaborative 
Innovation 
Networks 
(COINs)



Basic Principle of Swarm Creativity

If you and I swap a dollar, you and I still 
have a dollar, if you and I swap an idea, you 
and I have two ideas each

Printed on napkin in San Francisco restaurant



High-Performing Organizations operate as Collaborat ive 
Innovation Networks

+

+

CIN
Collaborative Interest Network

Linux Users

Example :

CLN
Collaborative Learning Network

Linux Maintainers

COIN
Collaborative

Innovation Network

Linux Creators



COIN
Collaborative

Innovation Network

CLN
Collaborative

Learning Network

CIN
Collaborative

Interest Network



Small Worlds

John

Mary

Bill

Fred

Sue



Highly
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Not hierarchies, but collaborators
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Ethics of COINs

acceptable behavior within bounds of community

1. Respect your elders

2. Be courteous with your fellow members

3. Only say something if you have something to 

say

4. Be ready to help your fellow community 

members

(3) “It is amazing how 
smart people on this list 
do not know how to use 
Google!”

(2&4) “Nothing personal here. Actually, from 
the past emails, I knew that you are one of 
the most active and willing-to-help person in 
this list.  But you know, for a newbie, a right 
pointer to the right article as start-learning-
point can help them a lot and save them a lot 
of time.”

(1) “It's been my experience on USENET and other 
forums where you are making a written (email) request 
to a group of experts, that it's a good idea to show the 
work that you have already done to try and solve your 
problem or answer your question.”



Collaborators are…

� High on EQ

� Team with peers

� Don’t give up

� Communicators:

� Stick to the facts

� Have objective message

� Walk the talk

� Stay in the background



100 Software Startups in Israel

� Communication network of managers in 1999 
- survival in 2004

� 58 survive

� 29 did not respond - 24 isolates, out of which 
62% failed

� Survival correlates with strong and weak 
communication ties



100 Software Startups in Israel 1998

58 Survivors in 2004



Insights
� Survivors communicate the most

� Survivors have a strong network of 
alliances

� Location does not matter

� BoF flock together



innovation

learning

interest

Predicting Performance by Communication



Open Source Developers
� Productivity

� Efficiency
� Creativity

� Based on communication structure within team

� 33 Eclipse developer groups



Performance: 0.965 Creativity: 0.0878

Tech_aspectj_tools dev. dis. Performance: 0.82 Creativity: 0.21

Correlating Performance & Creativity

E_Pde_Ui Component Developer Discussions



Insights
� Efficiency and creativity are negatively correlated

� High performing teams communicate directly 
everybody with everybody 

� Creative teams have democratic communication 
structures 

� Efficient teams have steady team communication 
structure

� Creative teams alternate between democracy and 
hierarchy (meritocracy)



4. Four Steps of 
Knowledge Flow 

Optimization
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7 virtual teams in COIN Seminar
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technical core team

consulting leaders

client leaders

consulting legal teamconsulting legal team

Contract negotiations with the client



technical core team

consulting legal team

consulting leaders

Testing of critical programming code



technical core team

consulting leaders

client leaders

Conversion of legacy data



client & consulting leaders

technical core team

Handover of application to client



Centrality over 150 days

legal team starts

knowledge gathering workshop

handover to client

pulling out consultants

new project leader 
takes over



Insights

� Communication crash -> hardware crash (-

$800,000)

� Junior programmer in critical role

� Senior technical consultants poorly integrated

� Client too peripheral (e.g. handover)



Knowledge Flow Optimization

� Monitor Knowledge Flow

� Measure Knowledge Flow

� Optimize Knowledge Flow

� strengthen innovators, 
communicators, collaborators !

� nurture code of ethics !

� Build virtual trust in small worlds !


