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1. INTRODUCTION 

Improving performance has been an almost universal, yet all too often elusive, goal of most 
organizations.  In its basic form, performance can be thought of as the optimum creation of value 
through transformation of a substrate. The assumption is often made that this transformation is 
essentially linear: the more or better the substrate, the better will be the resulting value of 
transformation.  This linear understanding is sometimes, but not always true. While individual talent 
is predictive in baseball, it is not in basketball or soccer [Swaab et al  2014]. It may be true in sales, 
but not in financial analysts on Wall Street [Groysberg 2010].  Surgical volume is predictive of 
performance of individual surgeons [Maruthappu et al 2014], but process proxy indicators are not 
predictive of larger organizational outcomes [Werner and McNutt 2009].  What separates these 
examples is the varying interdependence among the members of the group and the importance of 
emergent order. 
 
2.   CREATIVITY, COMPLEXITY AND PERFORMANCE 

 
Logan and coauthors found that the most important determinant in organizational performance was 
the “organizational culture” of component “tribes” in the organization [Logan et al 2008].  While 
culture can have a variety of meanings, the definition used here is “the pattern and capacity for 
adaptation based upon shared history, value, purpose and future”.  The “tribe” is the functional group 
of 20-120 people responsible for actual work elements, and conforms to Dunbar’s number of 
individuals with whom a close cooperative relationship can be maintained [Dunbar 1992].   
Organizational culture is dynamic, emergent and coevolving with the agents and the system and is 
shared primarily through language [Zaffron and Logan 2009].  It shares many of the same attributes 
of “creativity”, characterized as a group action [Sawyer 2007] shared primarily through conversation 
[Cszikszentmihaly 1996].  Both organizational culture and creativity transform an underlying 
substrate into something of value.  We believe an understanding of the scaling of performance can be 
obtained from the fundamental allometric scaling equation. 
 
3.   ALLOMETRIC SCALING 

 
To better understand scaling of biologic variables, West and coauthors developed a theory of a 
fundamental allometric scaling equation [West and Brown 2005]: 

 y = kx
α   

In the original equation, y is the biologic variable being measured, k is a species-specific constant, x is 
the mass of the organism and α is 0.75 or another multiple of the fourth root. Similar but superlinear 
allometric scaling is seen in cities [Bettencourt 2013]. The sublinear scaling seen in biologic entities 
seems to hold true with corporations, however.  Both are thus “mortal”. We reasoned that intellectual 
capital, comprised of the distributed cognition of the workforce, could be the analog in an organization 
of mass in an organism.  Therefore ”y “ is organizational performance, “k” is a complex constant made 
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up of organizational culture, and cognitive diversity, variance of core values, purpose, “x” is 
intellectual capital (organizational knowledge x variance of organizational knowledge) and “α” is .75.   
 
4.   THE AGENT-BASED MODEL 
 
To investigate the utility of using agent-based models to study performance, we first developed a 
NetLogo™ [Wilensky ____] model to show that culture spread as a meme through an organization 
[Gonnering 2012].  In this model, a hypothetical organization consisting of 2 executives, 4 managers 
and 25 workers exchanges culture (positively or negatively, depending upon the relative differences in 
individual agent’s culture and organizational hierarchy) as the agents moved through time and space.  
We confirmed that organizational culture did indeed spread as a meme and that its spread was 
influenced by starting point, internal and external pressures and other path dependent elements.  We 
then amplified upon that model to investigate the interrelationships of organizational culture, 
organizational values, intellectual capital (depth and breadth of knowledge) and organizational 
performance [Gonnering and Logan in press].  In the version of the model reported here, we added a 
variable for cognitive diversity to approximate innovation capability and investigated the effects of 
“compliance” and “engagement” as described by Pink [Pink 2009]. 
 
5.   RESULTS 

 
We found that the model mirrored real-world findings [Logan, et al 2008]:  Without intervention, 
organizational culture stabilized at a Stage 3 level and organizational performance advanced very 
slowly and with linear dynamics.  By introducing “triading”, structural holes in the network 
framework were closed and clustering was increased. In effect, a Small World Network resulted. The 
probability the organizational culture could advance beyond Stage 3 to Stage 4 was also thereby 
increased.  At that point, a phase-transition was seen with a marked increase in organizational 
performance.  Sensetive dependence on initial conditions was seen, as small differences in starting 
point had large differences in outcome.  Absent triading, there was no significant effect of the 
compliance/engagement ratio. However, when structural holes were closed an appreciable gain in 
performance was noted with increasing engagement: 
 

 
Fig. 1 Performance vs. Time for various configuration of the model. 
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6.   “EPIMIMETIC LANDSCAPE” 
 

Distributed cognition, the collective intellectual capital of an organization, is the ultimate source of 
performance. This is the substrate transformed through organizational culture. We believe that 
additional influences, such as triading and the balance between compliance and engagement, modify 
that organizational culture very similarly to epigenetic modifications on genotype producing 
phenotypical variation [Paaby and Rockman 2014].  We propose the term “epimemetic” to characterize 
these modifiers of organizational culture resulting in the production of an “epimemetic landscape” of 
performance: 

 
Fig. 2 “Epimemetic” landscape of performance.  Organizational culture modified by compliance/engagement ratio influences 
path-dependency of organizational performance. 

7.   IMPLICATIONS 
 

All models are wrong….but some are useful [Box 1976].  
 
Undoubtedly, this model is wrong, but it could still be useful.  It can explain observations on 
performance, but all our assumptions may not be correct. While further real world validation would be 
necessary for it to be “predictive”, it still has utility  [Epstein 2008].   For the organization wishing to 
maximize performance, this model allows visualization of some of the findings in Tribal Leadership 
[Logan et al 2008] and The Three Laws of Performance [Zaffron and Logan 2009]: 

• Performance is the result of various factors acting upon a substrate. 
• The intellectual capital of collective intelligence can provide the same substrate in the 

generalized allometric scaling equation as does mass for the organism.   
• Modifiers of organizational culture, such as closing structural holes and the 

compliance/engagement ratio, seem to function in a way analogous to epigenetic modifiers of 
genotype to produce phenotypic variation.   

• Once other epimemetic factors advance the organizational culture beyond a critical threshold, 
increasing compliance at the expense of engagement could act as a significant anchor on 
performance.  Conversely, increasing engagement may encourage a marked increase in 
performance. 

Epimemetic Landscape

Compliance Predominates
Runs 1-20

Compliance/Engagement Equal
Runs 21-40

Performance/Culture over Time

Engagement Predominates
Runs 41-60



Gonnering & Logan  Epimemetics    4 
 

Collective Intelligence 2015 

 
 

REFERENCES 
Luis M. A. Bettencourt. 2013. The origins of scaling in cities. Science. 340, (2013), 1438-1441. 

http://dx.doi.org/10.1126/science.1235823 
George E. P. Box. 1976. Science and statistics. J Am Stat Ass. 71, (1976), 791-799. 

http://dx.doi.org/10.1080/01621459.1976.10480949 
Mihaly Csikszentmihaly.  1996.  Creativity: Flow and the Psychology of Discovery and Invention. Harper Perennial, New York, 

1996. 
Robin I. M. Dunbar. 1992. Neocortex Size as a Constraint on Group Size in Primates. J Hum Evol. 20, (1992), 469-493.  

http://dx.doi.org/10.1016/0047-2484(92)90081-J 
Joahua M. Epstein. 2008. Why Model? J Art  Soc Soc Stim.11 (2008) 12.  http://jasss.soc.surrey.ac.uk/11/4/12.html. 
Russell S. Gonnering.  2012.  Modeling the spread of a “cultural meme” through an organization.  Annual Meeting, 

Computational Social Science Society of the Americas, Santa Fe, NM, September 2012  
http://computationalsocialscience.org/wp-content/uploads/2012/09/Gonnering2012.pdf 

Russell S. Gonnering and David Logan.  2013. Modeling the interrelationship of organizational culture, values, intellectual 
capital and productivity: The influence of “Triad Formation” and starting point.  Annual Meeting of the Computational 
Social Science Society of the Americas, Santa Fe NM, August 2013. E:CO, in press. 

Boris Groysberg.  2010. Chasing Stars: The Myth of Talent and the Portability of Performance. Princeton University Press, 
Princeton, NJ , 2010. 

Dave Logan, John King and Halee Fischer-Wright. 2008. Tribal Leadership: Leveraging Natural Groups to Build a Thriving 
Organization. Harper Business, New York, 2008. 

Mahiben Maruthappu, Barnabas J. Gilbert, Majd A. El-Harasis, Myura Nagendran, Peter McCulloch, Antoine Duclos and 
Matthew J. Carty.  2014.  The Influence of Volume and Experience on Individual Surgical Performance: A Systematic 
Review.  Ann Surg. 00, (2014), 1-6, prepublication DOI 10.1097/SLA.0000000000000852. 

Annalise B. Paaby and Matthew V. Rockman. 2014. Cryptic genetic variation: evolution's hidden substrate. Nat Rev Gen. 15, 
(2014), 247-258. http://dx.doi.org/10.1038/nrg3688 

Daniel H. Pink D. 2009.  Drive: The Surprising Truth About What Motivates Us, Riverhead Books, New York, 2009. 
Keith Sawyer.  2007.  Group Genius: The Creative Power of Collaboration. Basic Books, New York, 2007. 
Roderick I. Swaab, Michael Schaerer, Eric M. Anicich, Richard Ronay and Adam D. Galinsky. 2014. The Too-Much-Talent 

Effect: Team Interdependence Determines When More Talent is Too Much or Not Enough. Psychol Sci. 25, (2014), 
1581-1591.  http://dx.doi.org/10.1177/0956797614537280 

Rachel M. Werner and Robert McNutt. 2009. A new strategy to improve quality: Rewarding actions rather than measures. 
JAMA. 301, (2009), 1375-1377.  http://dx.doi.org/10.1001/jama.2009.423 

Geoffrey B. West and James H. Brown. 2005. The origin of allometric scaling laws in biology from genomes to ecosystems: 
Towards a quantitative unifying theory of biological structure and organization. J Exp Biol. 208, (2005), 1575-1592.  
http://dx.doi.org/10.1242/jeb.01589 

Uri Wilensky.  ____.  NetLogo [computer software], Evanston, IL: Center for Connected Learning and Computer-Based 
Modeling, Northwestern University, http://ccl.northwestern.edu/netlogo/. 

Steve Zaffron and Dave Logan.  2009.   The Three Laws of Performance: Rewriting the Future of Your Organization and Your 
Life.  Jossey-Boss, San Francisco, 2009. 

 
 
 
 

  
 


