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Outline of the talk

l. The Peter Principle: what it says

ll. Agent Based Simulations: the principle in
action
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ARTICLE INFO ABSTRACT

Article history: In the late sixties the Canadian psychologist Laurence ]. Peter advanced an apparently
Received 2 July 2009 paradoxical principle, named since then after him, which can be summarized as follows:
Received in revised form 3 September 2009 ‘Every new member in a hierarchical organization climbs the hierarchy until he/she reaches
Available online 6 October 2009 his/her level of maximum incompetence’. Despite its apparent unreasonableness, such a
principle would realistically act in any organization where the mechanism of promotion
rewards the best members and where the competence at their new level in the hierarchical
structure does not depend on the competence they had at the previous level, usually
because the tasks of the levels are very different to each other. Here we show, by means of
agent based simulations, that if the latter two features actually hold in a given model of an
organization with a hierarchical structure, then not only is the Peter principle unavoidable,
burt also it yields in turn a significant reduction of the global efficiency of the organization.
Within a game theory-like approach, we explore different promotion strategies and we
find, counterintuitively, that in order to avoid such an effect the best ways for improving
the efficiency of a given organization are either to promote each time an agent at random
or to promote randomly the best and the worst members in terms of competence.

© 2009 Elsevier B.V. All rights reserved.
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Lawrence ). Peter

Laurence J. Peter was a Canadian author, educator, p t, and management theorist in US.

1919 - Born 16th of September in Vancouver, British Columbia.
1941 - Began his career as a teacher.
1963 - Received the degree of Doctor of Education from Washington State University.

1964 - Peter moved to Calrfornra where he became an Assocrate Professor of Education, D|rector of the Evelyn
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The Peter Principle
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The Peter Principle

In the late sixties Laurence J. Peter advanced an apparently
paradoxical principle, named since then after him, which can be
summarized as follows:

‘Every new member in a hierarchical
organization climbs the hierarchy until he/

she reaches his/her level of incompetence’.

It holds that in a h1erarchv, members are promoted SO long as they
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Is that real ?
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Is that real ?

From a personal point of view everyone has good
examples:

® A smart researcher who is not able to be a brilliant teacher or a good
administrator

® a good worker who is not able to be an efficient manager

a good soldier who is not able to be a good commander
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Simulations

We verified the validity of the Peter principle by simulating
promotions in a hierarchical organization by means of an agent
based algorithm responsibility

. . . level 1 /k
Our schematic organization 1. .

—;—_--y
We consider here an organization with 160 positions * *
divided into 6 hierarchical levels.

Ny oy g
m

Each level has a different number of members (which
decreases, climbing the hierarchy) with a different
characteristic responsibility, reported on the left side.
Empty positions are in yellow

Each agent has two parameters:
e age -ranging in the interval [18,60]
e competence - ranging in the interval [1,10]

Average age 25 (std dev 5)

Average competence 7 (std dev 2)

The agent color indicates the degree of competence,
which at the beginning is normally distributed

Positions become empty if

age >60 or competence <4

7
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At each time step, the age
of all agents increases by |

namics

Start from level N=1
attimet

Start fro:{\ position
=1

Position n is
empty?

Agent n has to
be dismissed?

Pater Drinrinio
Flowchart of the
dynamics

n=n+1

An agent is promoted
from level N+1

Position n becomes
empty
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1.CREATE ORCANIZATION

2.ASSICN AGE AND COMPETENCE

mean-PDF-competence

stdev-PDF-competence

retirement-threshold 60 years
|

dismissal-threshold 4.0

3.START SIMULATION

PDF-competence

competence

Plot-Efficiency

time

Less

e —

n-level-1

em——

n-level-2 5

e}

ﬁe-;cl 3 11

B |e—
n-level-4 21

Tot members

n-level-5

n-level-6

new-competences

Common Sense (+-delta)

delta-comp

promotion-strategy

The Best strategy

n-careers

Plot-Career

level

S | Most

Comp. p-parameter 0.50

max-level-career

da ol e ol ot ¢ o MR ¢ . -
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/KR |3 ¢ The color intensity is proportional to the competence (4-10)
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Average Competence (4-10)

global efficiency %

79.84
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Two different hypotheses
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Two different hypotheses

® Common Sense: the agent keeps the same
competence (with a small random error) when
bromoted to a higher level
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First results on careers
The principle in action: Peter hypothesis

3-levels careers 4-levels careers

Peter Principle
Effects on careers

—

.| oo O o
i

The agent reaches

Peter Hypothesis h i S m i n i m u m Of

Strategy: The Best

competence or his
maximum level of
i F 8B s Incompetence at
5-levels careers 6-levels careers the en d Of his
career...if one
promotes the best

average competence

. N o) |

Single events

average co mpetence
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average competence  _
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The principle in action:
Common sense

3-levels careers 4-levels careers

Peter Principle
Effects on careers

Commor? Sense Hypothesis T h e CO m P ete n C e
Strategy: The Best
Singl events remains almost
L constant if one

5-levels careers 6-levels careers S P ro m Ote S th e b es t

average competence

average competence
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On the other side, within
Peter hypothesis....

3-levels careers 4-levels careers

—
—

Peter Principle The agent reaches

Effects on careers

Peter Hypothesis h i S m aXi m U m Of

Strategy: The Worst

-~ vl o) (=
-~ sl O <@

competence at the
end of his
L WO . career...if one

promotes the worst

Single events

average competence

- =1l oy}
average competence

. N (@l
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average competence
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while in the Common Sense
hypothesis...

3-levels careers 4-levels careers

Peter Principle

Effects on careers The competence
Common Sense Hypothesis Frema i NS a I MOS t
Strategy: The Worst

Single events ConStant...lf One
promotes the worst

o O o
—

o))

average co mpetence
h
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average competence
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In both cases the competence remains
constant for a random promotion strategy

3-levels careers

o0 O e

o))

i

average competence

level
5-levels careers

average competence
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average competence

4-levels careers

" level
6-levels careers

Peter Principle
Effects on careers

Peter Hypothesis
Strategy: Random

Single events

=
L=

average competence

average competence

«® O

o))

i

3-levels careers

level
5-levels careers

average competence

average competence

4-levels careers

" level
6-levels careers

Peter Principle
Effects on careers

Common Sense Hypothesis
Strategy: Random

Single events




But what happens for
the global efficiency of
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One can define the global efficiency of the system
by adopting the following formula

is the level dependent
factor of responsibility

(¥ with 1 = 1,2,...,6

where C; withi=1,2....,6 total competence of the

level i

maximal value of the
efficiency obtained
considering the maximal
competence for all agents

|7
martedi 27 ottobre 2009



online applet

Who should you promote to improve the efficiency of your organization?

“Peater Principle Revisited: 3 Computatonal S1udy” by A.Pluchino, A .Rapisarda and C.Garofalo, Physica A 2009, in press (dol:10.1016/.physa 2000.09.045)

Versione in Mallano quil

2 bolow % sta B Java applot
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WHAT IS IT?

s the late sxSes #e Canadan paycholo gist Lourence J Petar advancod e appatortly paradaxcal prnoplie which cas be summarzed as folows. Evory sow r nber i a hierarchical orgamzation chmba e herarchy il he roaches his level of maxamum iscompetence Despite ils appaton! rroasonationess, such a prntpe would
rediisticaly act »n any organzator where the way of promotan rewands the dest members and where the competence at their new level n he herarchaal structure does not depend on the competence
This applet. rea'@ed wih NefLogo. shows that  the latter swo foatures actually hold in a gven model of a» organization with a hierarchical structure. then not only the ‘Peter orncple’ s unavodable. but & yelds in turn 2 sgnifcant reducton of e go officoncy of the organizatior

they had at the previous ‘evel usualy because ™he tasks of e levels are very dferent betwoen each other.

HOW IT WORKS

s charactenzod by an "age’, moroasng n tme, and by a 'dogroo of competonce’, which is reprosantod by a colosr scale of noroasing Nlonsity and which includos all $e features characier TG tho avoragoe poriormance of the agont n a gvon

Tho applet consider a protctypical pyrarrical crganization mado by six lovels, whare oach agont

SOaton at a grven leve

S e memder from e level immadiately Delow, gorg

3 competonce under a giver damessal-threshold or with an age over a gven retrement Mreshod leave e onganzabon and ther posbons bocome empty [yelow) Simutansously. any empty p n at a gven leve
has beon reached. Fnally, ompty positons at the b m level are Sled wit e recutme ow merbers
Hhoms', who'o a =ermbor rhenla ha cld compotence in ha now pealion wih a smal random vanaton 1dota, ans the Polor hypothosis’, where #¢ now compotonce overy agent =

asbe ways for the tanamisacn of #o corrpetonce of a4 agant from one lovel o e rext cae the 'sammon
: "e less competent (The Worst' strategy) o one 29

old one and & assgned randamly. For cach one of 1ese WO ways exst Proe diffiorort ways for choosirg the age p at e nost level: the most corrpetent {(The Be rategy, suggesied by the commo snse and adepied dlso n he Peter pancigle
n ordor % avalualo e glotal podormarce of 0 organzation wae introduced a paramoter, called ‘gobal oFicency’, caloulatod step by g c hone : b ovel by level, multpled by a lovol depandont factor of rosgonabilty rangirg from 0 io 1 and increasing by clrrbing the iorarchy (such a factor Sakos

no account he waght that the performance of the agents of difereny levels have on e glcbal effciency of e crganization) e rosult : 0 its N pasibie v d to the 108 u of agents, so hat the gobda eMicency can be aapressed in percentage

CREDITS

nfcermaton for tho aapor » oc Acvadod =pulatenal Siudy’ by A Pluchine, ARspasrda and C.Carcfalo, Phyaica A 200

Thia applet was realzed by A Pluchne, Depertment of Phyacs and Astranomy, Univerady of Catama, a+d il ia provided as supplemontary
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Results for the organization efficiency
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Results for the organization efficiency

tot employees

1.CREATEFIRM | 1gq

2.ASSIGN AGE AND COMPETENCE

i |

mean-PDF-competence 7.0

i

stdev-PDF-competence 2.0
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Efficiency time evolution
for different strategies

Peter Hypothesis: The_Worst
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Common Sense: The_Worst (5=1)
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In general one does not know with certainty
which hypothesis (Common Sense or Peter

Hypothesis) is more valid for the organization
one wants to study

If one wants to maximize the global
- efficiency or at |east minimize the risk for

e 1 b 3
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Another possible solution is...alternating the promotion of the
best and the worst agent

I I I I I I | I I I I I I
Alternating Strategies - Averages over 50 events

Initial Efficiency
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@®-® Common Sense
@@ Peter Hypothesis

0.2 0.3 0.4 0.5 0.6 0.7 0.8
Percentage p of promotions of the best members
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Summary of the results for
different promotion strategies

These results
are quite robust
with respect to
the numbers of
agents and the
number of
levels of the
hierarchy

S
>
1o
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£

L

w

Ko

0
O

The Best The Worst Random Alternate

Promotion Strategy
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The Generalized Peter Principle

The Peter Principle is a special case of a more general statement:

“Anything that works will be used in progressively more
challenging applications until it fails. *

This is "The Generalized Peter Principle."

So we can imagine applications for
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Experimental confirmation
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Experimental confirmation

s it possible to make some real experiment?
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Difficult for a real firm, but...
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Experimental confirmation

s it possible to make some real experiment?
Difficult for a real firm, but...

...one can probably perform experiments
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...one can probably perform experiments
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Experimental confirmation

s it possible to make some real experiment!?
Difficult for a real firm, but...

...one can probably perform experiments
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Experimental confirmation

s it possible to make some real experiment!?
Difficult for a real firm, but...

...one can probably perform experiments
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Concluding remarks

® Bad news: our simulations confirm that the Peter Principle holds
in hierarchical organizations when the transmission of
competence between the levels of the hierarchy is not

correlated
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® Bad news: our simulations confirm that the Peter Principle holds
in hierarchical organizations when the transmission of
competence between the levels of the hierarchy is not

correlated

Good news: there are possible strategies to overcome it

The principle can be generalized and these results can be applied

to different scenarios in order to improve the efficiency of the
- system under investigation
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correlated

Good news: there are possible strategies to overcome it

The principle can be generalized and these results can be applied

to different scenarios in order to improve the efficiency of the
- system under investigation

£ . Y . ‘45 . |. ‘ .A,r_' B &, oA k -_:_ .- ‘.'_.‘_, e T .".'_. =i b oleh 3] ..,"""- . » S e "'AT. "’j.“-'n.v"" L R | e il R -‘.'. i '4_,1' ) ai UKL I >
A » 4 Q = - p iy b e 0 . -y Al P EhaaPiy L L% v

T ety ‘..-.—) PRgn H . 3 Oy ¥ Sl SYEAR SLeS A LA
TR I . 3 g ! e - 1 - 3=y h

e nPrels -~ 't 243 A ) oS -— (1
ot Fad o '.‘.‘l- W N & o b d XN {_?,’. 7—«'.‘ RPN '» e 25 v 7.1.;: R .y A S N s e A

sl 4

martedi 27 ottobre 2009



Concluding remarks

Bad news: our simulations confirm that the Peter Principle holds
in hierarchical organizations when the transmission of
competence between the levels of the hierarchy is not

correlated

Good news: there are possible strategies to overcome it

The principle can be generalized and these results can be applied

to different scenarios in order to improve the efficiency of the
system under investigation
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Concluding remarks

® Bad news: our simulations confirm that the Peter Principle holds
in hierarchical organizations when the transmission of
competence between the levels of the hierarchy is not

correlated

® (Good news: there are possible strategies to overcome it

® The principle can be generalized and these results can be applied
to different scenarios in order to improve the efficiency of the

system under investigation
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On-line debates

The paper has stimulated interesting debates already before publications

It has been cited among many others by MIT Technology Review
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Monday, July 06, 2009

Why Incompetence Spreads through Big Organizations
Promoting the people most competent at one job does not mean that they'll be better at
another, according to a new simulation of hierarchical organizations.

There's a paradox at the heart of most Western organizations. The people who perform best at one level of
an organization tend to be promoted on the premise that they will also be competent at another level within
the organization. I imagine that most readers will have had personal experience at the way that this
hypothesis fails in practice.

In 1969, a Canadian psychologist named Laurence Peter encapsulated this behavior in a rule that has since
become known as Peter's Principle. Here it is:

"All new members in a hierarchical organization climb the hierarchy until they reach their
level of maximum incompetence."

That's not as unfair as it sounds, say Alessandro Pluchino and buddies from Universita di Catania, who have
modeled this behavior using an agent-based system for the first time. They say that common sense tells us
that a member who is competent at a given level will also be competent at a higher level of the hierarchy. So
it may well seem a good idea to promote such an individual to the next level.

The problem is that common sense often fools us. It's not so hard to see that a new position in an
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The Peter Principle Revisited: A Computational Study (Two solutions)

Edited on Sat Jul-04-09 10:29 AM by bananas
They found two solutions for the Peter Principle.

Solving the Peter Principle? One Word: "Darts"
By Paul Kedrosky - Friday, July 3, 2009 -

There is a fun new working paper out from some Italian scientists that models the Peter Principle. The principle says, of course, that
people climb in an organization until they reach their level of maximum incompetence.

<snip>

The authors simulated the preceding in 2 pyramidal organizational form using 2 mathematical agent model. Here is the outcome:

Here we show, by means of agent based simulations, that if the (above two
conditions) actually hold in a given model of an organization with a hierarchical
structure, then not only the "Peter principle" is unavoidable, but it yields in turn 2
significant reduction of the global efficiency of the organization.

...the best strategies to improve, or at least not to diminish, the efficiency of an
organization, when one ignores the actual way of competence transmission, are
those of promoting an agent a2t random or of randomly alternating the promotion of
the best and the worst members. We think that these results could be useful to
guide the management of large real hierarchical systems of different nature and in
different fields.

<snip>

<2uib>
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The principle
according to a

disappointed
wife...

"I'd heard about the Peter Principle,
of course, but | never really
understood it till | got married.”
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T hanks
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