What is systems thinking?

Systems thinking offers a powerful new perspective, a specialized language, and a set of
tools that can be used in everyday life and work. Systems thinking is a way of
understanding reality that emphasizes the relationships among a system's parts, rather
than the parts themselves.

Why Is systems thinking important?
Systems thinking can help you

e design smart, enduring solutions to problems,

* achieve meaningful outcomes

* create desired futures
In its simplest sense, systems thinking gives you a more accurate picture of reality, so
that you can work with a system's natural forces in order to achieve the results you
desire. It also encourages you to think with an eye toward the long view—for example,
how might a particular strategy you're considering play out over the long run? And what
unintended consequences might it have? Finally, systems thinking is founded on some
basic, universal principles that you will begin to detect in all arenas of life once you learn
to recognize them (see Habits of a Systems Thinker).

What are systems?

A system is a group of interacting, interrelated, and interdependent components that
form a complex and unified whole. Systems are everywhere—for example, the R&D
department in your organization, the circulatory system in your body, the predator/prey
relationships in nature, the ignition system in your car, and so on. Ecological systems
and human social systems are living systems; human-made systems such as cars and
washing machines are nonliving systems. Most systems thinkers focus their attention on
living systems, especially human social systems. However, many systems thinkers are
also interested in how human social systems affect the larger ecological systems in our
planet.

Systems thinking as a perspective:

Events, patterns, or system?

Systems thinking is a perspective because it helps us see the events and patterns in our
lives in a new light—and respond to them in higher leverage ways. For example,
suppose a fire breaks out in your city. This is an event. If you respond to it simply by
putting the fire out, you're reacting. (That is, you have done nothing to prevent new fires.)
If you respond by putting out the fire and studying where fires tend to break out in your
city, you'd be paying attention to patterns. For example, you might notice that certain
neighborhoods seem to suffer more fires than others. If you locate more fire stations in
those areas, you're adapting. (You still haven't done anything to prevent new fires.) Now
suppose you look for the systems—such as smoke detector distribution and building
materials used—that influence the patterns of neighborhood-fire outbreaks. If you build
new fire-alarm systems and establish fire and safety codes, you're creating change.
Finally, you're doing something to prevent new fires!

Systems thinking as a special language
As a language, systems thinking has unique qualities that help you communicate with
others about the many systems around and within us:



* It emphasizes wholes rather than a focus on parts, and stresses the role of
interconnections—including the role we each play in the systems at work in our lives.

* It emphasizes circular feedback (for example, A leads to B, which leads to C, which
leads back to A) rather than linear cause and effect (A leads to B, which leads to C,
which leads to D, . . . and so on).

* It contains special terminology that describes system behavior, such as reinforcing
process (a feedback flow that generates exponential growth or collapse) and balancing
process (a feedback flow that controls change and helps a system maintain stability).

Systems thinking as a set of tools

The field of systems thinking has generated a broad array of tools that let you

(1) Graphically depict your understanding of a particular system's structure and behavior,
(2) Communicate with others about your understandings, and

(3) Design high-leverage interventions for desirable system behavior.

These tools include causal loops, behavior over time graphs, stock and flow diagrams,
and systems archetypes—all of which let you depict your understanding of a system—to
computer simulation models and management "flight simulators," which help you to test
the potential impact of your interventions.

Whether you consider systems thinking mostly a new perspective, a special language, or
a set of tools, it has a power and a potential that, once you've been introduced, are hard
to resist. The more you learn about this intriguing field, the more you'll want to know!



The Ladder of Inference by Rick Ross

Excerpt from The Fifth Discipline Fieldbook. Copyright 1994 by Peter M. Senge, Art
Kleiner, Charlotte Roberts, Richard B. Ross, and Bryan J. Smith. Reprinted with
permission.

We live in a world of self-generating beliefs which remain largely untested. We adopt
those beliefs because they are based on conclusions, which are inferred from what we
observe, plus our past experience. Our ability to achieve the results we truly desire is
eroded by our feelings that:

¢ Our beliefs are the truth.

e The truth is obvious.

¢ Our beliefs are based on real data.

e The data we select are the real data.

For example: | am standing before the executive team, making a presentation. They all
seem engaged and alert, except for Larry, at the end of the table, who seems bored out
of his mind. He turns his dark, morose eyes away from me and puts his hand to his
mouth. He doesn't ask any questions until I'm almost done, when he breaks in: "l think
we should ask for a full report." In this culture, that typically means, "Let's move on."
Everyone starts to shuffle their papers and put their notes away. Larry obviously thinks
that I'm incompetent -- which is a shame, because these ideas are exactly what his
department needs. Now that | think of it, he's never liked my ideas. Clearly, Larry is a
power-hungry jerk. By the time I've returned to my seat, I've made a decision: I'm not
going to include anything in my report that Larry can use. He wouldn't read it, or, worse
still, he'd just use it against me. It's too bad | have an enemy who's so prominent in the
company.

In those few seconds before | take my seat, | have climbed up what Chris Argyris calls a
"ladder of inference," -- a common mental pathway of increasing abstraction, often
leading to misguided beliefs:

o | started with the observable data: Larry's comment, which is so self- evident that it
would show up on a videotape recorder . . .

e . .. | selected some details about Larry's behaviour: his glance away from me and
apparent yawn. (I didn't notice him listening intently one moment before) . . .

¢ . .. | added some meanings of my own, based on the culture around me (that Larry
wanted me to finish up) . . .

e ... | moved rapidly up to assumptions about Larry's current state (he's bored) . . .

e ... and | concluded that Larry, in general, thinks I'm incompetent. In fact, | now
believe that Larry (and probably everyone whom | associate with Larry) is dangerously
opposedtome . ..

e . .. thus, as | reach the top of the ladder, I'm plotting against him.

It all seems so reasonable, and it happens so quickly, that I'm not even aware I've done
it. Moreover, all the rungs of the ladder take place in my head. The only parts visible to
anyone else are the directly observable data at the bottom, and my own decision to take



action at the top. The rest of the trip, the ladder where | spend most of my time, is
unseen, unquestioned, not considered fit for discussion, and enormously abstract.
(These leaps up the ladder are sometimes called "leaps of abstraction.")

I've probably leaped up that ladder of inference many times before. The more | believe
that Larry is an evil guy, the more | reinforce my tendency to notice his malevolent
behaviour in the future. This phenomenon is known as the "reflexive loop": our beliefs
influence what data we select next time. And there is a counterpart reflexive loop in
Larry's mind: as he reacts to my strangely antagonistic behaviour, he's probably
jumping up some rungs on his own ladder. For no apparent reason, before too long, we
could find ourselves becoming bitter enemies.

Larry might indeed have been bored by my presentation -- or he might have been eager
to read the report on paper. He might think I'm incompetent, he might be shy, or he
might be afraid to embarrass me. More likely than not, he has inferred that | think he's
incompetent. We can't know, until we find a way to check our conclusions. Page 2

Unfortunately, assumptions and conclusions are particularly difficult to test. For
instance, suppose | wanted to find out if Larry really thought | was incompetent. | would
have to pull him aside and ask him, "Larry, do you think I'm an idiot?" Even if | could find
a way to phrase the question, how could | believe the answer? Would | answer him
honestly? No, I'd tell him | thought he was a terrific colleague, while privately thinking
worse of him for asking me.

Now imagine me, Larry, and three others in a senior management team, with our
untested assumptions and beliefs. When we meet to deal with a concrete problem, the
air is filled with misunderstandings, communication breakdowns, and feeble
compromises. Thus, while our individual Qs average 140, our team has a collective IQ
of 85.

The ladder of inference explains why most people don't usually remember where their
deepest attitudes came from. The data is long since lost to memory, after years of
inferential leaps.

Using the Ladder of Inference

You can't live your life without adding meaning or drawing conclusions. It would be an
inefficient, tedious way to live. But you can improve your communications through
reflection, and by using the ladder of inference in three ways:

e Becoming more aware of your own thinking and reasoning (reflection);

e Making your thinking and reasoning more visible to others (advocacy);

e Inquiring into others' thinking and reasoning (inquiry).

Once Larry and | understand the concepts behind the "ladder of inference," we have a
safe way to stop a conversation in its tracks and ask several questions:

¢ What is the observable data behind that statement?

¢ Does everyone agree on what the data is?

e Can you run me through your reasoning?



¢ How did we get from that data to these abstract assumptions?
¢ When you said "[your inference]," did you mean "[my interpretation of it]"?

| can ask for data in an open-ended way: "Larry, what was your reaction to this
presentation?" | can test my assumptions: "Larry, are you bored?" Or | can simply test
the observable data: "You've been quiet, Larry." To which he might reply: "Yeah, I'm
taking notes; | love this stuff."

Note that | don't say, "Larry, | think you've moved way up the ladder of inference. Here's
what you need to do to get down." The point of this method is not to nail Larry (or even
to diagnose Larry), but to make our thinking processes visible, to see what the
differences are in our perceptions and what we have in common. (You might say, "I
notice I'm moving up the ladder of inference, and maybe we all are. What's the data
here?")

This type of conversation is not easy. For example, as Chris Argyris cautions people,
when a fact seems especially self-evident, be careful. If your manner suggests that it
must be equally self-evident to everyone else, you may cut off the chance to test it. A
fact, no matter how obvious it seems, isn't really substantiated until it's verified
independently -- by more than one person's observation, or by a technological record (a
tape recording or photograph).

Embedded into team practice, the ladder becomes a very healthy tool. There's
something exhilarating about showing other people the links of your reasoning. They
may or may not agree with you, but they can see how you got there. And you're often
surprised yourself to see how you got there, once you trace out the links.



Tips for Behavior-Over-Time Graphs (BOTGs)

Behavior-Over-Time Graphs (BOTGs): A BOTG is a simple tool that can help people focus on
patterns of change over time rather than on isolated events, leading to rich discussions on how and
why something is changing. BOTGs focus on trends.

1. ABOTG is a basic line graph showing the trend, or pattern of change, of a variable over time.
2. The X axis:
. is always labeled in units of time or can reflect change in time.
. has defined beginning and ending points; the precision of the definition can meet your
specific purpose.

Care should be taken to explain the logic for the time scale. Why does it start and end where it
does? Examination of when and where a particular pattern of behavior starts, ends, or changes
direction is also important.

1850 1870 1890 start of story  end of story Jan. Jun.  Dec.

Time Time Time

3. The Y axis:

. clearly identifies the variable being graphed and must be labeled with that variable’s name.

. should not include qualitative words such as more, less, increasing, bigger, etc., in the
variable’s name; for example, it’s difficult to understand “more fear” decreasing over time.

. may represent “concrete” variables (quantities such as population or temperature) or
“abstract” variables (like love or stress).

. must have a defined scale. Scales can be numeric (e.g., 2 to 1000 rabbits or “on a scale of 0
to 100...”) or descriptive (e.g., low vs. high).
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4. Different interpretations of the behavior of the variable are definitely possible. Both similarities

and differences among graphs are grounds for rich discussion about individual interpretations or
mental models.

5. More than one variable can be plotted on the same graph to compare them for possible
interdependence or causal relationships between variables. Differentiate between the lines with

careful labeling or the inclusion of a key. This step can contribute to thought-provoking
discussion.
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Tips for Causal Loop Diagrams (CLDs)

Causal Loop Diagrams (CLDs) help one understand and communicate the interactions that determine the dynamics of a system.
System behaviors are generated from within the system and are the result of one or more causal (or feedback) loops. CLDs
illustrate how “structure generates behavior” within a system.

1.

o , , o IL Drug Use
CLDs show causal relationships and illustrate circular feedback within a system.
A cause becomes an effect, becomes a cause. You should be able to read around the loop s
several times. “What goes around comes around.” lR)
You may choose to identify important CLDs by looking for causal relationships among
behavior-over-time graphs (BOTGs) that describe the system or by extracting those s
found within Stock/Flow maps and computer simulations. Dependency Ié

Since CLDs are about the causes of change, it is helpful to identify how key elements
actually did change by drawing accompanying BOTGs (See Fig. 1: As drug use goes up,
dependency goes up; as dependency goes up, drug use goes up.)

Figure 1

Find a specific focus for the loop(s) you draw, taking into account the purpose and audience for the loop(s). A CLD can help
you tell a story or express your interpretation or mental model of how a system works. A single, understandable CLD can
describe a simple system or a part of a more complex one. _
Pick one aspect of the system. Focus on a behavior that is changing over time. What are the causes? What are the effects?
This/these become the other aspects of the loop(s).
CLDs contain 4 elements (See Fig. 1):

a. variables that are related in cause/effect sequence(s) (See #5 below.)

b. arrows that indicate which elements are affecting other elements

c. symbols associated with the arrows that denote the direction of the influence of the relationships (See #6 below.)

d. acentral symbol indicating the overall identity of the loop (either “R” reinforcing or “B” balancing) (See #7 below.)

All variables in a CLD must be able to increase or decrease; at least one must be a stock, i.e. an accumulation. (See “Tips for
Stock/Flow Maps.”)
a. Choose precise, non-repetitive terms for the variables in CLDs, e.g., “Feelings” is too nebulous a term to include in
aloop. Try a more specific feeling such as “happiness,” “sadness,” or “frustration” instead.

b. Do not use words such as more/less, or increases/decreases in the variable name. It is very hard to interpret less
“more drug use” or more “less drug use.”
Symbols associated with the arrowhead end of each arrow indicate the effect of the influence.

a. An "S" means that both variables move in the same direction. If the first variable increases, the second variable will be
greater than it would have been otherwise; a decrease in the first causes the second to be less than it would have
otherwise been. A “+” may be used in a similar although not identical fashion.*

b. An “O” shows that the two variables change in the opposite direction. If the first variable increases, the second will be
less than it would have been otherwise; a decrease in the first variable causes the second to be greater than it would
have been otherwise. A “-” may be used in a similar, although not identical, fashion. *For clarification of the
difference between “S” and “+” and “O” and “-,” refer to writings by John Sterman and/or George Richardson.

A CLD may be “reinforcing” and grow, or shrink, until acted upon by a limiting force, or “balancing” and move toward,
return to, or oscillate around a particular condition. Reinforcing loops are marked with an “R” in the center; balancing loops
are indicated with a “B” in the center . Graphs of behaviors from:

Reinforcing Loops Balancing Loops

If there is a significant amount of time between the action of one variable and the reaction of the Cougars
next variable in the loop, a time delay can be indicated by drawing two short, parallel line
segments across the arrow that connects those two variables. s
)
o
Deer
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The Different Drum
Scott Peck, 1987

Stages of Community

Pseudocommunity: In pseudocommunity a group attempts to purchase community cheaply
by pretense ... It is an unconscious, gentle process whereby people who want to be loving
attempt to be so by telling little white lies, by withholding some of the truth about themselves
and their feelings in order to avoid conflict ... the essential dynamic of pseudocommunity is
conflict-avoidance ... The basic pretense of pseudocommunity is the denial of individual
differences.

Chaos: Chaos is not just a state, but an essential part of the process ... In the stage of chaos
individual differences are right out in the open. Only now, instead of trying to hide or ignore
them, the group is attempting to obliterate them ... The stage of chaos is a time of fighting and
struggle ... The predominant feeling an observer is likely to have in response to a group in a
chaotic stage of development is despair. The struggle is going nowhere, accomplishing
nothing. Itis no fun ... Since chaos is unpleasant, it is common for the members of a group in
this stage to attack not only each other but also their leader ... In some cases chaos results
from a general lack of direction. The chaos could easily be circumvented by an authoritarian
leader—a dictator—who assigned them specific tasks and goals. The only problem is that a
group led by a dictator is not, and never can be a community. Community and totalitarianism
are incompatible.

Emptiness: Emptiness is the most crucial stage of community development. It is the bridge
between chaos and community. It is necessary to empty out the barriers of communication.
This might entail feelings, assumptions, ideas, motives. The following barriers tend to be the
most powerful and common: expectations and preconceptions; prejudices, ideology, theology,
and solutions; the need to heal, convert, fix or solve; and the need to control ... The community
is always something more than the sum total of the individuals present. Pseudocommunity,
chaos and emptiness are not so much individual stages as group stages. The transformation of
a group from a collection of individuals into genuine community requires little deaths in many
of those individuals. But it is also a process of group death, group dying.

Community: In this final stage a soft quietness descends. It is a kind of peace. This is a joyful
stage. People are wiling and eager to share their deepest thoughts or feelings. There is no
uneasiness in silence during group dialog ... Community maintenance requires that multiple
major decisions be made or remade over extensive periods of time. The community will
frequently fall back into chaos or even pseudocommunity in the process. Over and over again
it will need to do the agonizing work of re-emptying itself.





