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Systems Thinking - Advanced

Purpose

Emergent
Behaviour

Systems
(recap)

*  What is a system? » People perceive systems differently.
— Systems are everywhere. — Systems have many stakeholders.
— We often talk about systems as if they — A system may itself be a stakeholder.

were familiar objects. — Stakeholders have many intentions.

— A system is anything we happen to draw a

boundary around. — Stakeholders attach intentions to systems.

Stakeholders make demands of systems.
— Difficulties of systems thinking: identity,

scope, purpose and perspective. — People evaluate systems relative to a set of

intentions. People identify and scope

+ All complex systems have to be systems relative to a set of intentions.
decomposed somehow, to make them ||« Systems change
manageable. _ . -
] - In any systems intervention, scoping is a
— Wholes and parts are vitally connected. highly charged and significant process.
» All systems are sociotechnical
systems.
Y 7 /4
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System &
Environment
(recap)

¢ Social System: Two or more social
actors engaged in a more or less
stable interaction within a bounded
environment (Talcot Parsons)

— Social systems are homeostatic -
they tend towards equilibrium over
time.

— Social systems maintain their own
boundaries

— Social systems can be regarded
cybernetically, as information
systems or input-output systems.

— Social systems involve symbolic
exchanges, e.g. of language, money,

influence or commitment.

According to Parsons, social systems
are goal-directed, problem-solving
entities with four sub-systems

— Adaptation (A)

— Goal-Attainment (G)

— Integration (1)

— Pattern Maintenance or Latency (L)

Many critics argue that Parson’s
version of systems theory has several
weaknesses:

— Cannot deal adequately with conflict
and change

— Makes conservative assumptions
about equilibrium and social stability.

However, alternative versions of
social systems theory have been
proposed, which don't share Parson’s
ideological premises. These draw on
such thinkers as Marx and Habermas.

/4

Problems with
First Order
Cybernetics

« Early attempts at systems thinking
concentrated on goal-directed
behaviour, using concepts of
(first-order) cybernetics. More
recently, Maturana developed
these concepts to include
autopoiesis, where the autonomy
of a system can be understood
with reference to its own
epistemology (second-order

cybernetic).

Following Gregory Bateson, modern
systems thinkers tend to
problematize the second-order
cybernetic approach in one of three
ways.

Epistemological

— draws attention to the problem of
the observer and the observation
process

Ecological

— draws attention to the recursive
interaction with the environment.
Tends to broaden the scope of the
system under consideration - from
the person to the family, from the
individual to the species, from the
species to the pond or wood, from
the firm to the market.

Ethical

— draws attention to the ownership of
goals by stakeholders.
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From Linear
Thinking to
System
Thinking

A: Boss Shouts
At Staff

B: Staff Stays
Silent

Linear Thinking System Thinking
* We explain the linkage between two ||« We explain linkage as mutual,
events in terms of simple one-way complementary. Events are part of a
causality. Thus A causes B. larger pattern.

* We blame the boss for the silence of [ Blame works in either direction. If
the staff. we blame the boss for the silence of
the staff, we may equally blame the

*We wonder if the boss intended to staff for the shouting of the boss.

reduce the staff to silence - this was
perhaps the hidden purpose. — Blame may now cease to be a
useful or meaningful pattern.

» | Important Note. Linear Thinking is not : Inl},?cnglrggscanmt be read simply from
always wrong. Indeed, it is often very 0 '
useful. But it has some crucial limitations.
4 4

You don’t have to be able

to see a system for it to
Systems rule determine outcomes

Management View Cynical view

e We make the important decisions ¢ No matter who is in charge it
that control what happens always ends up the same

« If we don't set targets and measure | | + Targets and measures are just
what is being achieved then ways of allocating blame

nothing will happen ¢ Things go much more smoothly

« If we leave people to get on with when there is no-one poking their
things all we get is anarchy nose in telling us what to do.
* Nobody ever learns from their e We know how to do it better but
mistakes — they just don't care we can’'t get management to
about their work. change the way of working
/4 /4
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System
Purpose

Which view of organisational
systems do you think
dominates the management
literature?

— Make sure the system is
pursuing its mission

e Measure

— Make sure there are
objective measures on
mission achievement

Positivist Deconstructivist
e Mission * Interpret the system
— Decide what the system is — “Read” what the system actually
for does
» Design * Multiple meanings

the observer

— Understand the degree to which
system interpretation depends on

» Action Interpretation

— Find out what actually happens
when an intervention is made

Controlling

A strategic intervention is one where the initial
intervention makes possible a more powerful

subsequent intevention.

L

Systems

A paradoxical intervention is one where the initial
intervention pushes the system in the opposite

direction to that required.

Useless Controls

to produce the required
behaviour

e Control actions that are

system
e Control actions that are

the system

working against the logic of the

subverted by other actors in

» Control actions that only seem | | = Adjustments or additions to

simple rules

relationships

Subtle Interventions

* Adjustments to the set of

» Making the connections
between actions and system
purpose more transparent
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Ecologies
Behaviour of ecologies Systems insights
« Populations of different species « Each system has enclosing and
inhabiting same environment interlocking systems
« Each population specialises the ¢ Change changes itself
environment for each other «  Mechani f interacti b
species echanisms of interaction can be

infinitely subtle

¢ Over time species adapt to their
environment, as specialised by
other species, thus changing the
environment

« Systems are dynamically stable

¢ Reaction to this change by other
species results in co-evolution of
species in a mutual dance

4 4

Self-
organisation

Order for Free Examples
« Systems generate increasing levels ¢ Auto-catalytic chemistry
of order without external control .
¢ Cloud formations
e Mind

¢ Social animals such as bees

¢ Information is produced and
shared

¢ Maximum rates of generation at
the “edge of chaos”

* No organisation was ever created
to match a blueprint: people
always self-organise
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Bureaucratic
systems

Design Energy

e Perfect (hierarchical) * System consumes all its energy on
decomposition of the job into maintaining internal control
discrete roles and tasks « System has no way of

« No need for roles to understand understanding its interaction with
other roles the environment

e Can deliver a result without e System is predictable and
people understanding the therefore vulnerable to attack and
significance of their work subversion

» Self-stabilising and self-preserving: * System cannot digest radical
it is in everyone’s interest to change — the perestroika question
preserve the status quo

/4 /4
Measuring
performance

Measuring contribution Internal motivation

» Desired output must be * People work out what the job
specified: some of the mix is requires and how to be
easier to measure than other effective

r . S

parts _ + Job satisfaction is at its

* The cost of measuring must be maximum when the mix of
taken into account is actions is at its most effective
understanding how to measure N
and control contribution * The system is efficient but only

i ) under control via the internal

» Cost factors distort what is motivation of the workers
measured and therefore what
is produces and the system
becomes inefficient

/4 /4
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Types of
Uncertainty

Types of Uncertainty

Source: Ralph Stacey, Strategic
Management and Organisational
Dynamics

Cause and effect are
clear to players

Cause and effect are
unclear to players

Objectives are conflicted
between players

Compromise and
Negotiation

Unprogrammable:
“outcomes” rather

than “solutions”

Objectives are shared
and agreed between
players

Rational and logical
planning

Judgement about
feasibility: will it
work?

Complex
adaptive
systems (Gell-
Mann)

Organisations are webs of feedback
loops

Stable and unstable equilibrium
Organisations are paradoxes
Sustainability implies “edge of chaos”

Irregular cycles and discontinuous
trends

Agents within the system cannot be
in control

Systems self-organise in the long
term

Managers both create and discover
their environment

4

Consists of large numbers of agents interrrelated in a
non-linear way, that is, in which each action of one
agent can provoke more than one response from
other agents

Interacts with other complex adaptive systems and
together they constitute the environment to which
each must respond

Acquires information about the systems constituting
its environment and information about the
consequences of its own interaction with those
systems. In other words complex adaptive systems
employ feedback.

Identifies regularities in the feedback information it
acquires and then condenses those regularities into a
schemea or model, in effect selecting one of a
number of competing models which might explain
the regularities

Acts in relation to the systems that are in its
environment on the basis of the schema it has
developed

Observes the responses its actions provoke, as well
as the consequences of those responses and uses this
information to revise its schema, in other words, it
employs feedback to learn or adapt. This is rather
complex learning behaviour because it involves
adjusting both the behaviour and the schema driving
that behaviour.
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System

Identity

| set up the system
to achieve my goals

I work in and through a system |
cannot completely control

A

Positivist
e Mission

— The system identity is determined
by what it is for

* Design and Change

— When the mission changes or is
not being achieved then the design
is changed

e Measure

— Make sure there are objective
measures on mission achievement
and design effectiveness

* Resistance to change

— Political opposition 4

Deconstructivist

Interpret the system

— “Read” what the system actually does,
and understand why it is stable

Multiple meanings
— Understand the degree

system behaviour depends on the

actions of the players

Action Interpretation

— Find out what actually happens when

an intervention is made

Resistance to change

— Attempt to preserve old meanings in
the face of system adaptation 4

to which

Measures on

systems
deliver

| must deliver exactly
what | promised to

| must be soci

responsible and aware of
the effects of my actions

ally

N

Positivist

* A measure samples some
underlying reality or truth

* Itis important to be as
objective as possible in
designing and using measures

* What you can’t measure you
can manage

» People who object to measures
are voicing political opposition
to your management

4

Deconstructivist

A measure is an intervention in
the working of a system

There is no such thing

objectivity as the measurer is

making an intervention
Any intervention may i

or worsen the performance of a

system

Measurement regimes often

make systems “ill” and
is the only responsible

as

mprove

resistance
path.

4
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Benchmarks Measures

Y

Improve

Organisational
work

Opportunity Enigma

From: Hall,
Managing Risk

Managing far

from certainty e.g. Stacey, Strategic Management and

Organisational Dynamics

* What if the behaviour that » E.g. stock market crashes
really neegjs managing IS — Effect of crash on a fund can be
emergent’ larger than years of careful

— Model using chaos theory or management

complexity theory — Risk of involvement in the market

) i mpr into rare even
— Understand effect of conventional s compressed into rare events

management in chaotic systems — No chance of learning by
.. experience
*  What would an organisation p_ )
look like that could deal with — During bull market caution seems
chaos? not to be a competitive option

N — Worldwide groupthink
— Would need the intelligence to

examine its own mind

— Would find a balance between
control and going with the flow 7 Ve
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Ecological
Interventions

Eco-friendly? Systems insights
 Return to a status thought to * Tread lightly
represent nature-before-man « Believe in ecology’s ability to self-
« Intervene to correct repair
“problems” and allow » Imagine just how different things
populations to recover could be / could have been

« Manage the system to protect » Remember how interconnected
endangered species and interdependent everything is

» Study the dynamics to
understand the interlocking
impacts of existing
interventions

[9)

Source: Donella H. Meadows "Places to Intervene in a
System"(Whole Earth Review, Winter 97). Available at
http://www.wholeearthmag.com/ArticleBin/109.html

Places to
Intervene in a
System

9 Numbers (subsidies, taxes, standards)
. System Dynamics
8 Material stocks and flows { & Simulation ]
= 7 Regulating negative feedback loops
g 6 Driving positive feedback loops
%- 5 Information flows
«
oy 4 The rules of the system (incentives, System Structure
g punishment, constraints) & Governance
5 3 The power of self-organization
@1 |2 The goals of the system
1 The mindset or paradigm out of which the
goals, rules, feedback structure arise Stakeholder
The power to transcend paradigms Risk/Reward

<

/4
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System
Modelling
Tools

System Dynamics
& Simulation

I system behaviour

patterns

Stakeholder
Risk/Reward

system risk/reward
patterns

system structural options

A

' N\
System Structure

& Governance

Vensim | |

Scimitar | |

VSM Modeller

Examples of Tool Support
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