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Leadership from a
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Leadership Problem Statement

Systems Models

Conversation Models

Co-evolution



What is Leadership?



Leadership

 

��
1900s = “Great Man”—born to lead

1930s = Seen as a group process

1940s–1950s = Comprises traits of individuals

1950s–1960s = Comprises behaviors of individuals

1970s = Contingent on situation

1980s = “Excellence”

What’s missing?



What has changed for 
today’s leaders 
 

 

- globalization yet global unrest and economic instability

- fast-moving markets

- new knowledge in computation, biology, medicine, physics...

- the internet, “big data”, sensor explosion...



- systems are systems—some laws don’t change

- organizations have fundamental need to create value

- need to formulate and agree on goals

- to coordinate actions

- to expand choices

- to operate effectively

What has not changed for 
today’s leaders 



Business processes are 
changing  

Table 
+ 

Chairs

iPod 
+

iTunes 
+

Store

 Hugh Dubberly



So, how do leaders

understand...

design for...

innovate in...

manage all this?



Leadership for 

Complex Systems?

- must acknowledge the new context of decision-making

- needs a comprehensive theory of complex systems

- must handle social as well as material factors

- requires an approach to “tame wicked problems”.

Cybernetics



Cybernetics



Leadership from a
Systems Perspective
 ��
Cybernetics explained

i.  Model of Learning Systems

   Exercise #1

Limits of Social Systems
ii.  Requisite Variety 

iii. Modeling Conversations

    Exercise #2

Co-evolution
iv. Model of Innovation

    Exercise #3



What is cybernetics?

How does it characterize systems?

Why is cybernetics a “science of effective organizations”?

















ARTIFICIAL INTELLIGENCE              contrasted with CYBERNETICS

cognitive systems have
an inside and outside

organisms map
external objects to

internal state

nervous system
stores information

truth exists
in the world

intelligence resides
in manipulation of information

representation

memory

reality

epistemology

cognitive systems
are autonomous

organisms map
through an environment
back onto themselves

nervous system reproduces
adaptive relationships

social agreement is
primary objectivity

intelligence resides in
observed conversations











from Greek ‘kybernetes’—the art of steering
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wind or tide

correction of error
course set

the art of steering

correction of error



 

�system has goal

system aims toward goal

environment affects aim

information returns to system—‘feedback’

system measures difference between state and goal 
                                           —detects ‘error’

system acts to correct the error, to achieve its goal



from Greek ‘kybernetes’—the art of steering

in Latin, the same term becomes ‘governing’

– regulation by law or person

– government means regulation



   “... introduces for the first time —  
  and not only by saying it, but methodologically —  
  the notion of circularity, circular-causal systems.”
                                      Heinz von Foerster
 



ship’s heading

adjusts rudder
to correct heading

compares heading with 
goal of reaching port

the art of regulation



the art of regulation

ship’s heading

detection of error

feedback
correction of error

adjusts rudder
to correct heading

compares heading with 
goal of reaching port



the art of regulation

ship’s heading

comparing

sensing
acting

adjusts rudder
to correct heading

compares heading with 
goal of reaching port



automation of regulation

thermostat

temperature of
room air

heater



measured by

raises

compares to setpoint
and, if below, activates

thermostat

temperature of
room air

heater

automation of regulation



Cold air outside 

is
 m

ea
su

re
d 

by can increase 

input

output

Bi-metal coil Heater

System

Desired temperature e.g. 68º 

air temperature in the room 
lo

w
er

s 
th

e 

. . . is indicated by adjusting the 
 temperature control lever 
 which in turn moves the bi-metal coil; 
 increasing the desired temperature  
 moves the coil closer to the contact point; 
 decreasing the desired temperature  
 moves the coil further from the contact point 

Why does a bi-metal coil bend? 

bi-metal coils consist of two layers of metal
(usually iron and copper) 
joined together to form one flat strip; 
because the metals have different coefficients 
of expansion, the strip will bend
in one direction as it cools, and the opposite
direction as it warms

Contact point . . .bends to touch the. . . . 
 (as it cools) 

external
electrical source 

. . .bends the opposite 
 direction to lose  
 contact with the. . .  
 (as it warms) 

. . . . which sends a signal to the. . . 

. . . . thus no signal is sent, 
 and the heater shuts off 

. . . sends current to. . . 
31February 21, 2006 | Developed by Paul Pangaro and Dubberly Design Office

Feedback: Classic Example
Thermostat regulating room temperature 
(via a heater)



System

Goal

Environment

Disturbances

a Comparator

is em
bodied in

subtracts
the current state value

from
the desired state value

to determine
the error

is
 m

ea
su

re
d 

by affects the

. . . describes a relationship 
 that a system desires to have
 with its environment

. . . may be characterized as certain types
 typically falling within a known range;
 but previously unseen types may emerge
 and values may vary beyond a known range;
 in such cases the system will fail
 because it does not have requisite variety

. . . has 
 resolution – (Accuracy)
 frequency – (Latency)
 range – (Capacity)

. . . has 
 resolution
 frequency
 range

ca
n 

af
fe

ct
 th

e

input

output

a Sensor passes the current state value to  . . . . . . . . . . responds by driving an Actuator

29February 21, 2006 | Developed by Paul Pangaro and Dubberly Design Office

Feedback: Formal Mechanism



is
 m
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re
d 

by

w
hich affects the 

input

output

nerves in the Skin Heat

System

Desired temperature e.g. 98.6º 

temperature of the body 

Air Temperature Fluctuations 

af
fe

ct
 th

e

Hypothalamus. . . send signals to the. . .

. . . increases the flow of blood 
 to the skin’s surface to radiate. . . 
 (if the surrounding air is too warm)  

. . . reduces the flow of blood 
 to the skin’s surface, to conserve. . . 
 (if the surrounding air is too cold) 

47February 21, 2006 | Developed by Paul Pangaro and Dubberly Design Office

Feedback: Biological Example
Regulating temperature in the human body



is
 m

ea
su

re
d 

by
w

hich can decrease 

input

output

System

Traffic Speed 

Drivers “in a hurry” 

ca
n 

in
cr

ea
se

City
sets desired speed of traffic
e.g. not more than 25 MPH 

The driver can incur fines,
time spent in traffic school,
and possibly higher insurance costs. 

Seeing the cop, 
seeing someone else get a ticket, 
and getting a ticket 
all limit our impulse to “speed”.

Cop w/Radar Speed Limit . . . monitors the . . . . . . . . . . . . . . .  . . . if > 25 MPH . . . . . . Cop stops the speeder 

51February 21, 2006 | Developed by Paul Pangaro and Dubberly Design Office

Feedback: Social Example
Regulating traffic speed



Examples of single-loop systems
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in

animal and machine
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communication and control

in
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goal-directed systems, 
whether organic or constructed

in

intended

intended



communication and control

in

animal and machine

communication and regulation

goal-directed systems, 
whether organic or constructed

cybernetics

in

intended

intended



 Cybernetics saves the souls, bodies, and material possessions
 from the gravest dangers. 
                   – Socrates according to Plato, c. 400 B.C.E.

 The future science of government should be called “la cybernetique.” 
                   – André-Marie Ampere, 1843

 Until recently, there was no existing word for this complex of ideas,
and... I felt constrained to invent one...
                   – Norbert Wiener, 1954

Historical views of cybernetics



Many views of cybernetics

La Cybernetique est l’art d’assurer l’efficacite de l’action.

 – Louis Couffignal

The science of effective organization.

 – Stafford Beer

The science of observed systems.

 – Heinz von Foerster

The study of the immaterial aspects of systems.
           – W. Ross Ashby

Cybernetics is... only practiced in Russia and other under-developed countries.                         
          – Marvin Minsky



But wait, there’s more...
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2nd-order cybernetics
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observed
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observing
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second-order cybernetics

first-order cybernetics

observed
system

observing
system



observed
system

observing
system

recognizing
the subjectivity

of all observation





communication and regulation

goal-directed systems, 
whether organic or constructed

first-order cybernetics

in

communication and control

in

animal and machine

intended

intended

cybernetics



communication and regulation

goal-directed systems, 
whether organic or constructed

first-order cybernetics

in



communication and regulation

goal-directed systems, 
whether organic or constructed

first-order cybernetics

in

becomes

becomes



communication and regulation

goal-directed systems, 
whether organic or constructed

first-order cybernetics

in

language and agreement

linguistic, goal-directed systems 
whether organic or constructed

in

becomes

becomes



communication and regulation

goal-directed systems, 
whether organic or constructed

first-order cybernetics

in

linguistic, goal-directed systems 
whether organic or constructed

in

second-order cybernetics

language and agreement



linguistic, goal-directed systems 
whether organic or constructed

in

science of 
observed systems

science of 
observing systems

communication and regulation

goal-directed systems, 
whether organic or constructed

in

language and agreement



Second-order cybernetics

The science of observing systems.

 – Heinz von Foerster

The art of defensible metaphors.

 – Gordon Pask

The science and art of human understanding.

  – Humberto Maturana

Cybernetics of Cybernetics.

 – Margaret Mead



Cybernetics explains how the act of modeling
is a subjective act.

Second-order cybernetics



Cybernetics explains how 
circular-causal systems work—
even when they self-regulate and modify their goals.

Double-loop systems



Contrasting terms

second-order 
cybernetics

double-loop 
systems

nested systems nested systems

observing system 
observes 

observed system

outer loop 
controls 

inner loop

introduces subjectivity changes its own internal goal

emphasizes a point-of-view defines a structure

epistemological stance epistemological stance*

* because all models are subjective



Cybernetics explains how 
circular-causal systems work—
even when they self-regulate and modify their goals.

Because they can modify 
their internal goals, 
double-loop systems are 
also learning systems.

Double-loop systems



Cybernetics explains how 
circular-causal systems work—
even when they self-regulate and modify their goals.

Organizations are 
structured in multiple, 
circular-causal loops.

These loops involve actions 
to achieve goals as well as 
modification of goals.

Cybernetic models are 
well suited to the process 
of understanding—and 
designing—organizations.

Learning systems



Observed System

Goal

Environment

Disturbances

a Comparator

is em
bodied in

subtracts
the current state value

from
the desired state value

to determine
the error

is
 m

ea
su

re
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by affects the

. . . describes a relationship 
 that a system desires to have
 with its environment

. . . has 
 resolution – (Accuracy)
 frequency – (Latency)
 range – (Capacity)

. . . has 
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 frequency
 range
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output
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a Sensor passes the current state value to . . . . . . . . . . responds by driving an Actuator
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Second-order Feedback: Formal Mechanism

An automatic feedback system (first-order) is controlled
by another automatic feedback system (second-order). 
The first system is ‘nested’ inside the second.



is
 fe

lt 
by

acts to affect the 

Comfort

Observing System

Cold air outside

is
 m

ea
su

re
d 

by can increase

by adjusting the

input

output

Bi-metal coil Heater

System

Desired temperature e.g. 68º

can also close a window. . . put on a sweater. . . .or, add insulation 

air temperature in the room

lo
w

er
s 

th
e

Contact point. . .contracts to touch the. . . .
 (as it cools)

. . .expands to release the. . . 
 (as it warms)

. . . . which sends a signal to the. . .

. . . . thus no signal is sent,
 and the heater shuts off

. . . is indicated by adjusting the
 temperature control lever
 which intern moves the bi-metal coil;
 increasing the desired temperature 
 moves the coil closer to the contact point;
 decreasing the desired temperature 
 moves the coil further from the contact point

. . . person inside the room desires
 the air temperature of the room to be 68˚
  

95February 21, 2006 | Developed by Paul Pangaro and Dubberly Design Office

Second-order Feedback: Classic Example
Person controlling a thermostat (regulating a regulator)



103February 21, 2006 | Developed by Paul Pangaro and Dubberly Design Office

Second-order Feedback: Biological Example 
The Role of Wolves in Regulating the Yellowstone Ecosystem
Decreasing the wolf population seemed to increase erosion  
(and created a more desert-like environment).

Conversely, restoring wolves seemed to reduce erosion  
(and restored much of the environment’s diversity).



107February 21, 2006 | Developed by Paul Pangaro and Dubberly Design Office

Second-order Feedback: Social Example 
Levels of feedback in design processes



production

local process

goal = maintain quality output

outputinput

(raw material) (finished product)

prototype

local quality management process

goal = improve local process

test changeobserve problem

codify

corporate quality management process

goal = improve the means of improvement

roll-outobserve success

105February 21, 2006 | Developed by Paul Pangaro and Dubberly Design Office

Second-order Feedback: Social Example 
after Douglas Englebart
Organizational ‘boot-strapping’ process 
relies on nested feedback loops.



Examples of learning systems



Exercise #1

Model a Learning System
- List a few examples the group finds interesting

- Agree on one (think about why you are agreeing)

- Model the system using a visual language and these terms

system goal sensor

environment feedback comparator

disturbance error actuator

System

Goal

Environment

Disturbances

a Comparator

is em
bodied in

subtracts
the current state value

from
the desired state value

to determine
the error

is
 m

ea
su

re
d 

by affects the

. . . describes a relationship 
 that a system desires to have
 with its environment

. . . may be characterized as certain types
 typically falling within a known range;
 but previously unseen types may emerge
 and values may vary beyond a known range;
 in such cases the system will fail
 because it does not have requisite variety

. . . has 
 resolution – (Accuracy)
 frequency – (Latency)
 range – (Capacity)

. . . has 
 resolution
 frequency
 range

ca
n 

af
fe

ct
 th

e

input

output

a Sensor passes the current state value to  . . . . . . . . . . responds by driving an Actuator

29February 21, 2006 | Developed by Paul Pangaro and Dubberly Design Office

Feedback: Formal Mechanism

formal
loop 

organization



Exercise #1 

Review of models

Does the model “fit” the situation?

Is there a simpler way to explain the situation?

Is the model internally consistent?

Does the model allow for useful prediction?

Does the model express the system’s limitations?

See “Models of Models” by Hugh Dubberly.



Leadership from a
Systems Perspective
 ��
Cybernetics explained

i.  Model of Learning Systems

   Exercise #1

Limits of Social Systems
ii.  Requisite Variety 

iii. Modeling Conversations

    Exercise #2

Co-evolution
iv. Model of Innovation

    Exercise #3



Cybernetics has a rigorous definition
of the limitations of a system
to achieve its goal.

Limits of Social Systems



environment

Does the system possess sufficient variety 
to achieve its goal in the current environment?



limits of a system

goal
system

environment

yes or no:

does the system possess 
sufficient variety to regulate 
its essential variables 
and maintain its goal?



limits of a system—effectors

sufficient variety...

what are the parameters in 
the environment that the
system can effect?

within what range of those 
parameters can the system 
maintain control?

system

environment

effectors

goal



sufficient variety...

is there sensing of the 
environment such that   
deviations from goal      
can be detected?

do the sensors have   
sufficient resolution & 
speed so that the system 
can respond in time?

system

environment

sensors

goal

limits of a system—sensors





Cybernetics has a rigorous definition
of the limitations of a system
to achieve its goal.

Ashby’s Law of Requisite Variety

The variety (complexity) of a system
must be equal to (or greater than) 
the variety of its environment 
for the system to reliably achieve its goals.

ii. Requisite Variety



Resolution
2 degree
increments

Frequency
3 readings/second 

Sensor

Range
55F to 95F 

Resolution
[how controllable
the output is]
50 watt increments 

Frequency
2 minutes to go from 0 to max,
1500 watts/120 secs =
12.5 watts/second 

Actuator

Total input 
into the system 

Total output 
of the system 

Range
0 watts [off]
to [max]
1500 watts 

69February 21, 2006 | Developed by Paul Pangaro and Dubberly Design Office

What Defines the input and the output of a System?
Example: Space Heater



Determining the effective range of a space heater 
(How much variety does it have?)



77February 21, 2006 | Developed by Paul Pangaro and Dubberly Design Office

In the previous example, the effective range of the space heater is relatively narrow,  
due to the amount of heat lost to the cold air outside. Above we can see the  
effective range from the previous example (Effective Range A), in comparison to a room  
of equal proportions, but with improved insulation (Effective Range B).

Effective Range A 
Insulating brick R-Value = 3.8 (0.15 Watts/meter*Kelvin).

Effective Range B 
2"× 4" construction & standard insulation R-Value = 10.5

As the outside temperature drops 
below the effective range 
the heater fails to maintain the inside temperature. 
And you get cold quickly.

As the outside temperature rises 
above the set point, 
the inside temperature will also rise.

In the “effective range”, 
the system is able to maintain 
a constant inside temperature.

Graphing the effective range of a space heater



79February 21, 2006 | Developed by Paul Pangaro and Dubberly Design Office

Where does the space heater fail?



In a social system, such as a business, 
what are the...
- sensors?
- comparators?
- actuators?

ii. Requisite Variety

How are goals...
- expressed?
- communicated?
- agreed upon?





















Managers’ reaction to 
Entrepreneurs’ language:

“Don’t distract me with future 
  problems.”

“That’s a waste of time.”

“Stop taking resources away 
  from what’s important.”



Entrepreneurs’ reaction to
Managers’ language:

“You are stuck in the past.”

“What you want to do is 
  no longer relevant.”

“Stop taking resources away 
  from what’s important.”



But...

Managers and Entrepreneurs
are both necessary for the 
long-term viability of an organization.

Managers’ language improves quality, 
brings about efficiencies, and 
focuses on today.

Entrepreneurs’ language increases variety, 
fosters insight, and focuses on tomorrow.



Paul Pangaro, Ph.D.

CyberneticLifestyles.com

New York City

MIT Sloan School

SIP Period 

October 2009

Leadership from a
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Leadership from a
Systems Perspective
 ��
Cybernetics explained

i.  Model of Learning Systems

   Exercise #1

Limits of Social Systems
ii.  Requisite Variety 

iii. Modeling Conversations

    Exercise #2

Co-evolution
iv. Model of Innovation

    Exercise #3



Cybernetics has a rigorous definition
of the limitations of a system
to achieve its goal.... 

which can be applied to social systems 
– variety is defined as capacity for conversation
– local truth controls the “essential variables” 
   that determine the viability system.

ii. Requisite Variety



In the social system of an organization,
- sensors are based in language
- comparators are implemented via conversation
- actuators are bounded by agreements.

ii. Requisite Variety

Transactions are preceded by agreements.

Agreements must be preceded by conversation.

Conversation must be preceded by language.



iii. Modeling Conversations



Cybernetics has a rigorous definition
of conversation.

participant A

learning

participant B

exchange

interface

action (trans)action

goal goal

evaluating

shared
language

context

exchange

agreement

iii. Modeling Conversations





Pask’s own rendering—in Soft Architecture Machines















observing
system

observing
system

observing
system

observing
system





dance—contention—shared outcomes



bio-cost reduction 
strategy

155February 21, 2006 | Developed by Paul Pangaro and Dubberly Design Office

Conversation (Objective) 
Required Elements for an Intelligent System



157February 21, 2006 | Developed by Paul Pangaro and Dubberly Design Office

Conversation (Subjective) 
Summary of Elements



Cybernetics has a rigorous definition
of conversation, making it practical to
“design for conversation”.

a. organizational structures (goal view)

iii. Modeling Conversations



159February 21, 2006 | Developed by Paul Pangaro and Dubberly Design Office

Du Pont Goal Structure
Snapshot 1910 to 1940
Laid the foundation for a new business— 
“invention” phase.
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Du Pont Goal Structure
Snapshot 1940 to 1975
Built on the foundation— 
“discovery” phase.



163February 21, 2006 | Developed by Paul Pangaro and Dubberly Design Office

Du Pont Goal Structure
Snapshot of 1980’s
Milked the existing structure— 
“efficiency” phase.



Cybernetics has a rigorous definition
of conversation, making it practical to
“design for conversation”.

a. organizational interfaces 

b. user interfaces / conversing with myself

iii. Modeling Conversations



Cybernetics has a rigorous definition
of conversation, making it practical to
“design for conversation”.

iii. Modeling Conversations

But what is the structure of 
conversations?

What makes for successful 
conversation?



How do we design for conversation?

55

By applying cybernetics of 
conversation, by understanding...

-what are the goals?

-how do we measure 
if we’re on course? 

-what controls do we have?



what is conversation?

56

participant A participant B

goal

after Dubberly Design Office 2008



a participant has a goal

57

participant A participant B

goal



chooses a context 

58

participant A participant B

goal

context



chooses a language 

59

participant A participant B

interface

goal

shared
language

context



begins an exchange

60

participant A

learning

participant B

interface

goal

evaluating

shared
language

context

action



        

evokes a reaction...

61

participant A

learning

participant B

interface

goal

evaluating

shared
language

context

action

goal

action

     ???    f!*&%yes!!   no!!  OMG!kewl! WOW!



...that evokes a reaction
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participant A

learning

participant B

exchange

interface

goal goal

evaluating

shared
language

context

exchange
action action



agreement may be reached

63

participant A

learning

participant B

exchange

interface

goal goal

evaluating

shared
language

context

exchange

agreement

action action



a transaction may occur

64

participant A

learning

participant B

exchange

interface

action (trans)action

goal goal

evaluating

shared
language

context

exchange

agreement

action transaction
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participant A

learning

participant B

exchange

interface

action (trans)action

goal goal

evaluating

shared
language

context

exchange

agreement

what is conversation?
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participant A

learning

participant B

exchange

interface

action (trans)action

goal goal

evaluating

shared
language

context

exchange

agreement

conversation = 
- context
- language
- exchange
- agreement
- transaction

context—language—exchange—agreement—transaction

cleat = conversational traction

what is conversation?
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participant A

learning

participant B

exchange

interface

action (trans)action

goal goal

evaluating

shared
language

context

exchange

agreement

conversation = basis for long-term relationships

what is conversation?



68

CONVERSATION

TRUST

LIFETIME
VALUE

RELATIONSHIP

HISTORY

time

va
lu
e

conversation = 
infrastructure of commerce



long-term business success
requires
on-going transactions 
need
on-going trust 
is built through
on-going relationship 
is possible only via 

69

CONVERSATION

TRUST

RELATIONSHIP

HISTORY

time

LIFETIME
VALUE

conversation = 
infrastructure of commerce

va
lu
e



Cybernetics has a rigorous definition
of conversation, making it practical to
“design for conversation”.

iii. Modeling Conversations

Modeling organizational  
conversations in the course 
of operations can improve 
productivity and creativity.



NEXT CONVERSATION

     CONVERSATION
e,e,e...

e,e,e...
e,e,e
e,e,e
e,e,e
e,e,e

Given the conversation we’ve just had, focus on the 
questions above to make the next conversation successful.

NEW
KNOWLEDGE

BUILDS

FEEDS

EXTERNAL
INFORMATION

ESTABLISHES
GOAL FOR

DETERMINES
CRITERIA FOR

PARTICIPANTS
BECOME

SELECTION
MECHANISM

POSSIBLE
PARTICIPANTS

   
 

1. Bottom-up approach: Keep asking the important questions that ensure the 
right participants and the right information in every conversation.

In short, given where we want to go: 

Who are the necessary and sufficient participants? 

What is the necessary and sufficient information?

What did we learn?

What questions 
do we answer next?

Who can we continue to use 
who are still essential?

What expertise do we need 
to answer those questions? 

What information do we need 
to answer those questions?



NEXT CONVERSATION

     CONVERSATION
e,e,e...

e,e,e...
e,e,e
e,e,e
e,e,e
e,e,e

Given the conversation we’ve just had, focus on the 
questions above to make the next conversation successful.

NEW
KNOWLEDGE

BUILDS

FEEDS

EXTERNAL
INFORMATION

ESTABLISHES
GOAL FOR

DETERMINES
CRITERIA FOR

PARTICIPANTS
BECOME

SELECTION
MECHANISM

POSSIBLE
PARTICIPANTS

   
 

1. Bottom-up approach: Keep asking the important questions that ensure the 
right participants and the right information in every conversation.

In short, given where we want to go: 

Who are the necessary and sufficient participants? 

What is the necessary and sufficient information?

What did we learn?

What questions 
do we answer next?

Who can we continue to use 
who are still essential?

What expertise do we need 
to answer those questions? 

What information do we need 
to answer those questions?



AGENCY       CLIENT 
e,...

AGENCY       CLIENT 
e,e,e...

AGENCY       CLIENT 
e,e,e,e...

INITIAL
GOALS

catalyst ideation solution delivery evaluation

OUTCOMES

AGENCY       CLIENT 
e,e,e,e,e...

NECESSARY
PARTICIPANTS

NECESSARY
INFORMATION

UNPREDICTABLE
CONTACT
WITH AGENCY

IDENTIFY NECESSARY ROLES
AND EXPERTISE

SELECT
“BEFORE”

&
“AFTER”

SELECT
360°

SOLUTION
PLAN

FEEDBACK ADJUSTMENT

OPTIMIZATION

SELECT
360°

DEPLOYMENT

PARTICIPANTS

MEASURING
IMPACT

CORE
ROLES

SELECT AGENCY       CLIENT 

Client Engagement can be modeled as a series of stages—catalyst, ideation, 
solution, delivery, and evaluation—each with specific goals, and therefore specific 
requirements for participants and information to feed the next conversation.

e,e,e,...

The engagement lifecycle moves through a series of stages, 
albeit not always smoothly.

Core roles—often the “triumvirate” of account, planning, and 
creative, but increasingly specialized to a given 360° 
engagement—are responsible for driving to results, and for
communicating across stages and across agency and client 
groups.

Useful stages that apply across most engagement types are:
- catalyst stage (first interaction): initial contact with client
- ideation: building a model of desired outcomes
- solution: creating a plan to achieve the outcomes
- delivery: executing the plan, deploying the solution
- evaluation: measuring against goals, then adjusting.

CORE
ROLES

CORE
ROLES

CORE
ROLES

14



Examples of 
organizational conversations



Consider a standard process from inside an organization, 
one that is complex or seen to be inadequate.

Render it as a series of conversations, each one having 
a goal, participants, and outcomes.

Model the series as far as possible, using the visual language and terms below.

Who are the necessary and sufficient participants in the next conversation?

What is the necessary and sufficient external information to add?

Exercise #2 

Modeling conversations

conversation next conversation

goal selection mechanism

participants new participants

new knowledge external information



NEXT CONVERSATION

     CONVERSATION
e,e,e...
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Given the conversation we’ve just had, focus on the 
questions above to make the next conversation successful.
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1. Bottom-up approach: Keep asking the important questions that ensure the 
right participants and the right information in every conversation.

In short, given where we want to go: 

Who are the necessary and sufficient participants? 

What is the necessary and sufficient information?

What did we learn?

What questions 
do we answer next?

Who can we continue to use 
who are still essential?

What expertise do we need 
to answer those questions? 

What information do we need 
to answer those questions?



Exercise #2 

Review conversation models

conversation next conversation

goal selection mechanism

participants new participants

new knowledge external information

Consider a standard process from inside an organization, 
one that is complex or seen to be inadequate.

Render it as a series of conversations, each one having 
a goal, participants, and outcomes.

Model the series as far as possible, using the visual language and terms below.

Who are the necessary and sufficient participants in the next conversation?

What is the necessary and sufficient external information to add?



Leadership from a
Systems Perspective
 ��
Cybernetics explained

i.  Model of Learning Systems

   Exercise #1

Limits of Social Systems
ii.  Requisite Variety 

iii. Modeling Conversations

    Exercise #2

Co-evolution
iv. Model of Innovation

    Exercise #3





lots of talk about “innovation”

...we’re told it’s the key for businesses     
to pull out of the economic downturn

...“we must continue to innovate!”

...but there are not many specifics.



– what is innovation?

– how do we get it?

– when do we need it?



– what is innovation?

– how do we get it?

– when do we need it?



innovation is 
an insight that 
inspires change 
that creates value.







innovation is not simply

         ...an idea

         ...an invention

         ...an improvement 

         ...simple creativity.



innovation

...can be modelled as a conversation    
   — goals + feedback + actions

...requires sufficient variety

...is a co-evolutionary process.
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– what is innovation?
– how do we get it?
– when do we need it?



- be open-minded
- encourage diversity
- learn to trust each other
- encourage experimentation
- spend money.

most “innovation strategies”
are vague suggestions:



- focus on a specific problem

- choose participants carefully

- encourage obsession

- pay attention to language.

how do we increase the 
likelihood of  innovation?



creating new language

looking outside of
current conventions 

seeing new possibilities

agreeing on goals

deciding on what to do

...creating VARIETY.

reaching insight requires...

innovation requires both 
domains of language



implementing 
new language

developing plans

focusing on doing what 
has already been agreed

...creating QUALITY.

innovation requires both 
domains of language

creating change and value
requires...



innovation requires both 
domains of language

VARIETY

QUALITY

+





– what is innovation?
– how do we get it?
– when do we need it?



time

market
penetration

few customers

market
adoption

and major growth

“maturation curve”

100%

slowing
growth

 of a product or service



time

find
best fit

to market

deliver
quality to market

+
create

efficiencies to 
lower costs

watch out!
we may be dying!

“maturation curve”

100%

market
penetration

 of a product or service



time

develop
new language

utilize
existing language

develop
new language...

fast!

“maturation curve”
co-evolutionary actions

100%

market
penetration



time

relative
allocation

of
resources

resources allocated to 
implementation

100%

resources allocated to new language

next 
innovation





convention convention

change
value

insight
as it diffuses becomescan be superseded by

benefit from (increase efficiency by) sharing skills within a

if strong, raise calls for efficiency, dangerously reducing

increases the likelihood of

may create a multiplier effect leading to more t leading to more ate a multip may

creativ
edestr

uctio
n

(unplanned consequences)

learning process

(re
fin

ing goals)

may prompt a new

that fails may lead to new

desig
n process

(artif
icial evolution)

sim
pleite

ratio
n

(tri
al&

 er
ror)

helps improve

possess

va
rie

ty
(e

xp
er

ie
nc

es
)

motivates

all deliver

is a measure of propensity for

is
 re

fle
ct

ed
 a

s 
in

cr
ea

se
d

va
lu

e

m
ay

 le
ad

 to

m
ay

 le
ad

 to

ar
tif

ac
ts

be
lie

fs

ac
tio

ns
le

ad
s 

to
 n

ew

reforms relations creating

is balancein relations among

fit
(g

ai
n)

creates new

reduces risk, encouraging

preserves status quo by re
sistin

g

ad
op

tio
n(

co
un

te
r-c

ha
ng

e)

2 2

2

must be proved through

agrees on & is shaped by maintains relationship toco
m

m
un

ity

co
nv

en
tio

n

co
nt

ex
t

de
m

on
st

ra
tio

n(
te

st
in

g)
ev

al
ua

te
s

must be shared through ar
tic

ul
at

io
n(

pr
ot

ot
yp

in
g)

that is large enough gains frames possibilities forre
co

gn
iti

on
(d

ef
in

itio
n)

disturbs relations creating

is imbalance in relations among

m
is

fit
(p

ai
n)

inevitably lead to

ea
ch

 fa
ce

s
ch

an
ge

(d
ist

ur
ba

nc
e)

m
ay

 fa
il 

to
 re

co
gn

ize pose long-term threats to any

pr
es

su
re

(e
xt

er
na

l)
de

ca
y(

in
te

rn
al

)

1

maintains relationship to co
nt

ex
t

(e
nv

iro
nm

en
t)

co
m

m
un

ity
1

agrees on & is shaped by

1
co

nv
en

tio
n

co
m

es
 fr

om
dr

iv
e

in
di

vi
du

al
s

ai
ds

in
si

gh
t(

se
ei

ng
 o

pp
or

tu
ni

ty
)

(a
 b

it o
f lu

ck
)

(im
m

er
sio

n)
re

qu
ire

s
pr

ep
ar

at
io

n
in

no
va

tio
n

– what is innovation?
– how do we get it?
– when do we need it?



Prescriptive Innovation

 Start with Sensing
-Where are the “misfits”?
-What problem are you trying to solve?

Consider maturity of business / market

Incorporate “Orders of Change”
-Efficiency or discovery or invention?







Exercise #3 

III

II

I

early mid late

degree of maturation

or
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r o
f c

ha
ng

e



means the organization as a whole:

- understands the requirements of a learning system

- remembers that all systems have limits, 
and designs with these limits in mind

- understands that it exists in language and therefore
what cannot be discussed cannot be done

- gains productivity and creativity by designing conversations

- looks at innovation as a prescriptive process 

- focuses on co-evolving with the market.

Leadership from a
Systems Perspective...



Leadership from a
Systems Perspective
 ��

Cybernetics explained
- Models of Learning Systems

- Exercise #1

Limits of Social Systems
- Models of Requisite Variety + Conversation

- Exercise #2

Co-evolution
- Model of Innovation

- Exercise #3



Paul Pangaro, Ph.D.
CyberneticLifestyles.com
New York City

MIT Sloan School
SIP Period 
October 2009

http://pangaro.com/mitsloan2009/

paul@cyberneticlifestyles.com

Leadership from a
Systems Perspective
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