


“Who should you promote to increase the 
efficiency of your organization?” 

But is such an assumption always valid?!

Common sense answer: within the reasonable assumption that a member 
who is competent at a given level will be competent also at an higher level of 
the hierarchy, it seems a good deal to promote the best member from the 
lower level!!
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The Peter Hypothesis 

In the late sixties Laurence J. Peter, a Canadian author, educator, 
psychologist and management theorist in US, put into question such a 
common sense assumption by observing that a new position in a given 
organization usually requires different work skills for effectively performing 
the new task (often completely different from the previous one).!

A.Pluchino - Peter Principle Revisited: a Computational Study         Unwinding Complexity - Port Douglas 24-26 July, 2010          3 

Therefore, the Peter hypothesis was that the competence of a promoted 
member at the new level could be uncorrelated to that at the previous one. 



The Peter Principle 

Actually, in a hierarchy, members are promoted as long as 
they work competently. But, following the Peter hypothesis, 
sooner or later they will be promoted to a position at which 
they will be no longer competent (their "level of 
incompetence"), and there they will remain, being unable 
to earn further promotions! !

Peter's Corollary states that incompetence spreads over the organization 
since "in time, every position tends to be occupied by an employee who is 
incompetent to carry out his duties" and adds that "work is accomplished by 
those employees who have not yet reached their level of incompetence".!

A.Pluchino - Peter Principle Revisited: a Computational Study         Unwinding Complexity - Port Douglas 24-26 July, 2010          4 

“Every new member in a hierarchical organization climbs the hierarchy 
until he/she reaches his/her level of incompetence”	



L. J. Peter and R. Hull, “The Peter Principle: Why Things Always Go Wrong”, William Morrow 
and Company, New York (1969).   

On the basis of his hypothesis Peter advanced an apparently paradoxical 
principle, named since then after him, which can be summarized as follows:!



Is Peter’s effect real ? 

In our personal experience everyone of us can find good examples of the 
Peter Principle: 
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Several reflections on bureaucratic inefficiency have been carried out in the 
context of social science, politics and business management, some of which 
were directly inspired by the Peter principle and with the purpose of 
circumventing its adverse effects (see J.Kane, 1970; S.Adams, 1996; E.P.Lazear, 
2001; D.L.Dickinson et al., 2007; P.Klimek et al. 2009). 
However, as far as we know, we still lack a computational study that not only 
would reproduce the Peter principle dynamics, but also would allow, in 
particular, the exploration of alternative strategies in order to find the best way 
for improving the efficiency of a given organization. 

-  a good soldier who is not necessarily a good commander... 

-  a good researcher who is not necessarily a brilliant teacher... 

-  a good worker who is not necessarily an efficient manager... 

-  and a successful entrepreneur who is not necessarily a good  
prime minister...  



Physica A 389 (2010) 467 
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Initial conditions and new 
engagements: 

normal distribution for both  
age (average 25y - std-dev 5y) 

and  
competence (average 7 - std-dev 2) 

responsibility	



Agent Based Simulation of a prototypical  
hierarchical organization 

•  160 positions over 6 levels; 

•  heterogeneous agents characterized by: 
•  age (18-60 years) 
•  competence (1-10, red intensity) 
•  responsibility (0.2-1.0)  

http://ccl.northwestern.edu/netlogo/ 
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•  the term “competence” includes all the 
features characterizing the average 
performance of an agent in a given position 
at a given level 

•  Empty positions are in yellow 

age > 60 years  
    (retired)   
competence < 4  
  (dismissed)   



At each time step agents’ 
age increases of one year 

N = level 
n = position 
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• The Best : it is selected the most competent 

member of the previous level 

• The Worst : it is selected the less competent 

member of the previous level 

• Random : it is selected a member randomly 

chosen from the previous level (uniform distrib.)  

• Alternate : it is selected the best and the 

worst member of the previous level, with 

probability, respectively, p and (1 – p)  

   

Four strategies for selecting the member  
to promote at an higher level 
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• Common Sense: each agent keeps the same 
competence (with a small random error) when 
promoted to a higher level: 

• Peter Hypothesis: each agent  does not keep 
the same competence when promoted to a higher 
level and his new competence is randomly chosen 
from a normal distribution: 

Two hypothesis for competence transmission 
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Normal distribution 
average 7  
std-dev 2 



Total competence of level i  

Maximum efficiency  

We define the Global Efficiency of the organization as: 

Degree of responsibility of level i  dove: 

Evaluation of the organization efficiency 
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Losing 
Strategies 

Winning 
Strategies 

Initial  
Efficiency 

Time evolution of the global efficiency  
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Effects of different strategies on individual careers  

The Best 
+ 

Peter Hypothesis 
(losing strategy) 
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“Every new member in a hierarchical organization climbs the 
hierarchy until he reaches his  level of minimum competence”	



The Best 
+ 

Common Sense 
(winning strategy) 



The Worst 
+ 

Peter Hypothesis 
(winning strategy) 

The Worst 
+ 

Common Sense 
(losing strategy) 

Effects of different strategies on individual careers 
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 Random 
+ 

Peter Hypothesis 
(winning strategy) 

 Random 
+ 

Common Sense 
(winning strategy) 

Effects of different strategies on individual careers 
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Strategy “The Best “	

Strategy “The Worst “	



Asymptotic Global Efficiency for the Alternate Strategy: 
 The Best (p) – The Worst (1-p) 
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winning	



losing	



winning	



losing	



winning!	



p≈0.47 



Analogies with Parrondo Paradox in Game Theory 
(Nature, 1999) 
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Our results confirm that, if one does not know what mechanism of competence 
transmission is acting in a given organization, the best promotion strategy seems 
to be that of choosing a member at random or, at least, that of choosing alternately, 
in a random sequence, the best or the worst members!  

Summary 
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Simulations with hierarchical networks 
confirm the previous scenario 
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Total number of members: 
N=(LK – 1)/(L–1) 

Hierarchical-modular organization: 
K levels 
L subordinates at each level 

K=5, L=3  N=121 
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K=5, L=4  N=341 

Simulations with hierarchical networks 
confirm the previous scenario 
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K=5, L=5  N=781 

Simulations with hierarchical networks 
confirm the previous scenario 
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K=5, L=6  N=1555 

Simulations with hierarchical networks 
confirm the previous scenario 



Introduction of new rules... 
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Promotions: Global - Neighbors 

Competence transmission: Common Sense - Peter Hypothesis - Mixed 

- first promotion from bottom level : Peter Hypothesis 
- next promotions to upper levels: Common Sense 

An empty position at level (k–1) 
can be filled only by its first 
neighbors (subordinates) at level k  

From level k is promoted the subordinate 
with the competence more similar to the 
manager at level (k–2) 

Strategies: The Best - Random - Similar 

k+1 

k 

k–1 

k–2 
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Results: robustness of random strategy! 



July, 9 2009 
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arXiv: version  

Quick spreading of our 
idea over the  

web community! 



MIT  Technology Review 
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arXiv: version  



DEMOCRATIC UNDERGROUND.COM 
Blog of U.S.Democratics 
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arXiv: version  
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on-line version  
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December 2009  

Mark Buchanan 



30 

Magazine 

December 2009 
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Concluding Remarks 

Bad news: our agent based simulations confirm that the 
Peter Principle holds in any hierarchical organization when 
the transmission of competence between the levels of the 
hierarchy is not correlated  

Good news: possible strategies to overcome it do exist. 
The more efficient are the random strategy and the 
alternate strategy with p≈0.5 

We think that these results could be useful to guide and 
improve the management of large real hierarchical 
organizations, and also in non-human contexts, as e.g. 
grid-computing (job-assigment policies, etc...) 

Robustness of random strategies: more realistic 
simulations shown that the efficiency of random strategy is 
very robust, since it is the only strategy which is always 
winning 



Online supplementary material: 
http://oldweb.ct.infn.it/cactus/peter-links.html 

Thank you for the attention! 
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Ref: A.Pluchino, A.Rapisarda, C.Garofalo, “The Peter Principle Revisited: a 
Computational Study”, Physica A 389 (2010) 467 


