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Through the 20th century and in the early years of the 21st century we have begun to see that this “dualistic, hierarchical framework of thinking is no longer adequate for interpreting our experience. 
“No problem can be solved from the same consciousness that created it. We must learn to see the world anew.”
-- Albert Einstein 

WHAT IS SYSTEM DYNAMICS?

[image: image2.emf]System dynamics is a field of study that Jay Forrester founded at the Massachusetts Institute of Technology (MIT) in the 1950s. The field has a long history, and has drawn from other fields as diverse as mechanical engineering, biology, and the social sciences.

In its simplest sense, system dynamics focuses on the flow of feedback (information that is transmitted and returned) that occurs throughout the parts of a system—and the system behaviors that result from those flows. For example, system dynamicists study reinforcing processes—feedback flows that generate exponential growth or collapse—and balancing processes—feedback flows that help a system maintain stability. 

These reinforcing and balancing processes really aren't mysterious—they're all around us and within us. The world population explosion, the U.S. stock market crash of the 1930s, and the sudden onset of disease when foreign microbes proliferate in our bodies are all examples of reinforcing cycles. Our bodies' ability to maintain a basic temperature of 98.6 degrees Fahrenheit, the stability that occurs in predator/prey systems, and the difficulty we often face when we try to change the way our organization does things are all examples of balancing cycles.

In addition, system dynamicists study the impact of delay on systemic behavior. Specifically, what are the implications when a cause takes a long time to exert its effect, and when cause and effect are physically far apart? For example, if your organization raises prices on its products beyond the comfort level of your customers, it may take a while for customers to get fed up and stop buying. If it takes a really long time for you to notice this feedback, you may not realize that customer buying habits are connected to the price hike you instituted "way back when." (In fact, you might even panic about declining revenues and hike prices up even higher to try to save the business!)

Perhaps the most exciting thing about system dynamics is that it focuses on computer simulation modeling—using special software programs to figure out how a system's behavior might play out over time if you implement certain changes. Simulation models are often embedded in what are known as "management flight simulators" or "microworlds," computer programs with accessible user interfaces that let you "test flight" your ideas—without crashing your business!

The field of system dynamics gave rise to and serves as the bedrock for the field of systems thinking. What's the difference between the two? With its emphasis on simulation modeling, system dynamics is generally seen as the more rigorous, academic field—though many management consultants use computer models in their work with clients. Systems thinking takes the principles of systemic behavior that system dynamics discovered—and applies them in practical ways to common problems in organizational life. In fact, simulation modeling, management flight simulators, and microworlds are merely some of the tools used by systems thinkers to understand the world around them and address problems.

Together, these two fields can become a potent ally as you navigate your way through the sometimes rocky terrain of organizational life!
Do you keep grappling with the same stubborn problems in your organization? If so, perhaps there's a systems archetype lurking in the background. Systems archetypes are a class of systems thinking tools that capture common challenges that occur in all kinds of industries and organizations. 

Kenmerke van Sisteme

• Every system has a purpose within a larger system. Example: The purpose of the R&D department in your organization is to generate new product ideas and features for the organization.


• All of a system's parts must be present for the system to carry out its purpose optimally. Example: The R&D system in your organization consists of people, equipment, and processes. If you removed any one of these components, this system could no longer function.


• A system's parts must be arranged in a specific way for the system to carry out its purpose. Example: If you rearranged the reporting relationships in your R&D department so that the head of new-product development reported to the entry-level lab technician, the department would likely have trouble carrying out its purpose.


• Systems change in response to feedback. The word feedback plays a central role in systems thinking. Feedback is information that returns to its original transmitter such that it influences that transmitter's subsequent actions. Example: Suppose you turn too sharply while driving your car around a curve. Visual cues (you see a mailbox rushing toward you) would tell you that you were turning too sharply. These cues constitute feedback that prompts you to change what you're doing (jerk the steering wheel in the other direction somewhat) so you can put your car back on course. 


• Systems maintain their stability by making adjustments based on feedback. Example: Your body temperature generally hovers around 98.6 degrees Fahrenheit. If you get too hot, your body produces sweat, which cools you back down.
Mental Models & Archetypes:

“Mental models are deeply held internal images of how the world works, images that limit us to familiar ways of thinking and acting. Very often, we are not consciously aware of our mental mod​els or the effects they have on our behavior.” Individual behaviors co-evolve as individuals  interact with system dynamics. If we want to change individual or local behaviors, we have to tune into these system-wide influences. 

Just beyond any organization’s boundary lies a treasure trove of information— about needs and opportunities, about what others are doing, about what really produces change in people’s lives. Mental models are a filter that this information must pass through, as shown below.
Mental models are subtle but powerful. Subtle, because we usually are unaware of their effect. Powerful, because they determine what we pay attention to, and therefore what we do.
Mental models are strongly conservative: left un​challenged, they will cause us to see what we have always seen: the same needs, the same opportuni​ties, the same results. And because we see what our mental models permit us to see, we do what our mental models permit us to do.
The Fifth Discipline: The Art and Practice of the Learning Organization, p8
The archetypes themselves consist of causal loop diagrams depicting typical and problematic systemic structures. From "Fixes That Fail" (in which your "solutions" seem to backfire) to "Tragedy of the Commons" (in which people "overgraze" a limited resource, such as admin support), the archetypes give you an inside look at these structures and reveal high-leverage actions you can take to manage them. 
Nota: Ek het enkele Archetipes uit gehaal wat ek gereeld in gemeentes raaksien-  vir die volledige bron gaan kyk na die bronne soos aangehaal. JFM

	Archetype
	Behavior
	Examples
	Policy Advice

	Fixes That Fail


	actions produce the

desired correction in

the short-term, but

have make the problem

worse in the

long-term

typically a result of

addressing problem

symptoms rather

than root causes
	taking drugs (whether narcotics or

pain-relievers) may make a person

feel better immediately, but does

not address root causes and makes

one feel worse in the long run

corporate downsizing reduces costs

immediately, but impairs the organization’s

ability to perform in the

future

road-building relieves traffic congestion

in the near-term, but

attracts more growth to again build

up congestion; the larger area also

makes existing public transportation

inadequat
	look for unintended

consequences of

actions to relieve painful

symptoms

look for root causes

that are responsible

for the symptoms

when addressing

symptoms, look for

ways to reduce negative

impacts

take action to both

relieve immediate pain

and work on long-term

root causes

	Shifting the Burden
	actions taken to reduce

symptoms reduce the

ability to take action for

the long term.

can be either shifting the

burden to short-term,

rather than long-term,

solutions or shifting the

burden to an intervenor,

rather than to building

system capability

not only exacerbates the

effects of the “Fixes

That Fail” dynamic, also

it reduces the ability to

take action for the long

term and escape symptomatic

solutions
	giving a man a fish vs. teaching

a man to fish promotes

dependency

corporate downsizing reduces

costs immediately, but reduces

the ability to develop new

products

HR deals with a manager’s

problem with low employee

performance, rather than

assisting and training manager

government insures bank

deposits and bails out banks

rather than requiring sound 

banking practices
	same as for

“Fixes That Fail”

	Eroding Goals
	there are two ways to

close the performance

gap:

improve performance

lower the goal

also known as the

“boiled frog” 

syndrome
	it’s easier to lower quality

targets than increase

quality

it’s easier to let federal

budget deficits keep rising

than to increase

taxes and/or decrease

spending

it’s easier to relax environmental

standards

than reduce pollution
	when performance is declining,

examine whether it could be

because goals are being relaxed

make goals clearly visible

examine the way goals are set and

who sets them

goals located outside the system are

less vulnerable to erosion

reward setting “stretch” goals & don’t

penalize if not met, which teaches

people to not set stretch goals.

	“Success to the Successful”
	once one entity

(person, product,

organization,

company,

or country) gets

ahead, it’s easier

to get even

further ahead

because better

performance

provides more

resources and

a greater ability

to improve

performance


	the “rich get richer ...”

phenomenon

monopolies increase

market share (but

reduce competition)

economic cluster

formation

“good student” performance

over “bad student”

performance

home vs. work

involvement

manufacturing improvement

favored over engineering

because it’s

faster and easier
	understand that

this structure requires intervention to produce

and maintain a “level playing field”

examine how the system has been

set up for “winner-take-all” competition.

find ways for teams to collaborate rather

than compete

	Tragedy of the Common
	rational action

by individuals

to improve

individual performance

results in

destroying the

ability of the

whole system

to perform

and also

destroys the

ability of individuals

to perform

as the

system is

destroyed.
	groups benefit more from getting more resources from a

common organizational resource pool, but overload the

common resource (e.g., quality, HR, reproduction services)

individual engineering teams maximize the electrical functions

they’re designing by drawing more on the electrical

power system, but overall exceed the electrical system’s

ability to supply power

firms benefit from economic activity that causes pollution,

but increase negative health impacts for all

developers profit from more development that uses

common infrastructure, but overwhelm infrastructure
	understand that overcoming this structure requires

cooperation toward a larger goal that manages common

resources and benefits competing parties

apportion the expense of long-term collective loss to

individuals or limit individual activity (grazing fees, fishing

limits, land allowed in production, development

impact fees)

	The

Attractiveness

Principle
	a growing action

encounters multiple

“Limits to Growth”

addressing one limit

puts more pressure

on other limits

As Forrester said,

“There are no utopias

in social

systems.”
	no company can be all things

to all people (lowest price,

best product, best service); it

must decide and focus on its

“value proposition”

no region can be all things to

all people (lowest taxes, lowest

housing prices, best quality

of life, best jobs)
	practice “strategic unattractiveness”

... that is, decide on the

features that will make the product

or region less attractive and

balance out the attractiveness of

the other features that are more

desirable to customers or the

other features that are necessary

to support the organization’s

purpose/mission

	Escalation (Groei ten alle koste)
	individual action

that attempts to

increase security or

performance at the

expense of another

(e.g., a competitor)

results in less

security or

decreased performance

over the

long run.

this structure is

brought on by

unbridled competition

and can only

be escaped by promoting

cooperation

based on mutual

interests


	price wars increase

sales and market

share (but decrease

profits for all)

regions compete on

the basis of low taxes

& less regulation for a

limited number of jobs

(but leads to infrastructure

backlogs for

all regions)

cities compete for

sports teams based

on expenditures to

support the teams (but

leads to “build us a

stadium or we go elsewhere”

blackmail and

higher costs for all

cities)
	understand that overcoming

this structure

requires cooperation

toward a larger goal that

benefits competing

parties

examine how the structure

reduces results in

the long run (e.g., in an

arms race there is less

security)

examine whether perceptions

of opponent’s intent

is accurate (perhaps

they see themselves

as simply responding

to your action)

examine whether perceptions

of opponents ability

is accurate (e.g., perhaps

their arms potential is not

as great as perceived)

	Limits to

Growth

(at right are

two forms

of this

structure)
	Initial growth in

the “state of the

system” is

eventually limited

or falls off

due to a

resource constraint

affecting

or due to a

"side effect" of

the growing

action.
	Sales limited by service

quality

World population

growth limited by

resources
	recognize that nothing grows

forever

be aware of future limits and the

pressures they will cause

leverage for growth is often in

looking for ways to reduce or

remove the limits, rather than by

pushing harder on the growth loop


Bg inligting tov die verskillende tipes kan gevind word www.exponentialimprovement.com/cms/uploads/ArchetypesGeneric02
Hoe korrigeer ‘n sisteem?

If a system is in trouble, it can be restored to health by connecting it to more of itself. To make a system stronger, we need to create stronger relationships. This principle has taught me that I can have faith in the system. The system is ca​pable of solving its own problems. The solutions the system needs are usually already present in it. If a system is suffering, this indicates that it lacks sufficient access to itself. It might be lacking information, it might have lost clarity about who it is, it might have troubled relationships, it might be ignoring those who have valuable insights. -- Leadership and the New Science, p. 145
Sistemiese vrae:

1. Wat is die saak waaroor dit hier gaan?
2. Wat hoop ons, of is ons visie tov hoe hierdie saak in die toekoms hanteer kan word?
3. Watter sisteme of onderdele van sisteme is betrokke tov hierdie saak?
· In die gemeente
· Samewerkende (Collaborative) sisteme
· Buite die gemeente
4. Sonder om ‘n oordeel te vel of te evalueer, identifiseer die waardes, doelwitte, voorveronderstellings en behoeftes van elke sisteem. Is daar enige ooreenkomste of verskille wat opval?
· In die gemeente
· Samewerkende (Collaborative) sisteme
· Buite die gemeente
5. Wat is die verhouding tussen die sisteme en die onderdele van die sisteme?
6. Hoe ontbloot die saak waaroor dit gaan probleme in die sisteem? Oorweeg sake soos 

beskikbaarheid van inligting,

helderheid van identiteit,

die vermoë om al die stemme te hoor 

die genesing van die verhoudings.
8. Wat is moontlike punte van intrede tot die sisteem (places of entry into these systems)?
9. Hoe wil ons die sisteem probelmatiseer?
By creative use of our existent points of entry we can move the base of information from a select few to all members of the congregation in order that many would become able to be legislative or policy advocates. 

10. Watter ervaring, vaardighede, verhoudings en bronne kan ons beskikbaar stel vir die intervensie?
“No problem can be solved from the same consciousness that created it. We must learn to see the world anew.”
-- Albert Einstein
“An old proverb says: ‘We see people not as they are but as we are.’ To which we add: ‘And who we are is shaped by the context in which we exist.’ We win first prize when we are able to see not just the actions of others, but also the context out of which these actions come. We win second prize (and it is not an inconsequential prize) when we know that, for the most part, we don’t.” 
Seeing Systems, p. 21 

Bronne wat ek behulpsaam gevind het:
1. www.pegasuscom.com
2. www.system-thinking.org  Gee oa ’n meer detail beskrywing van die verskillende archetipes

3. www.congregationalresources.org
4. Peter L. Steinke Healthy Congregations A Systems Approach   Alban 1996
5. Johnson, Barry. Polarity Management: Identifying and Managing Unsolvable Problems. Human Resource Development Press; August 1992
6. Senge, Peter. The Fifth Discipline: The Art and Practice of the Learning Organization. Doubleday, 1994.
7. Senge, Peter. The Fifth Discipline Fieldbook: Strategies and tools for building a learning Organization. Bantam/Doubleday, 1994.
8. Stevens, Albert and Gentner, Dedre. Mental Models. Lawrence Earlbaum, May 1983.
9. Kauffman, Draper. Systems I: An Introduction to Systems Thinking. Michael L. DeWayne, 1980
10. Wheatley, Margaret. Leadership and the New Science: Discovering Order in a Chaotic World. Barrett-Koehler, 2001.
11. Oshry, Barry. Seeing Systems: Unlocking the Mysteries of Organizational Life. Barrett-Koehler, 1996
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