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Languages, Brains, & Skills

Recurring problems seem to defy solution?
Change too difficult? Too slow to adapt?

These are the capacities individuals   
& organizations need for learning   

Systems Thinking:
  It’s more than you think.SM

The context:
capacities we need for learning

Figure 1 shows an individual needs five

capacities for learning: a language, a

brain, thinking skills, mem-

ory, and motivation & aspi-

ration. It makes sense that

organizations need the

same things … without

them an organization won’t

be able to learn.

Here is an overview of the

organizational counterparts

for the first three and why

each is important (the others

are reviewed in Learning

from the Past & in the

Present).

Language: Words 

The language we use is

important, it must be suited to the information to be conveyed.

For systems, this information is structure in the form of causal

influences. The key principle: behavior is a

result of structure; focus on structure, not

events.

Figure 2 tells how to interpret the dia-

grams. An example: for an “S” link in Fig-

ure 3, a greater “market

share” gives more “sales” (or

less “market share” less

“sales”).

Language: Simple stories

A causal loop diagram (CLD)

shows influences, Figure 3.

A stock and flow (S&F) dia-

gram is like a CLD, but it distinguishes be-

tween flows and stocks, the accumulation

(or integral) of flows. (Nature integrates!)

The stock and flow language is a better rep-

resentation of reality be-

cause it treats these two

types of variables differ-

ently (… and it also sup-

ports simulation).

Loop R1 is a CLD and R2

is a S&F diagram of the

same structure. The flow

into the stock is through a

valve regulated by sales.

Language: Archetypes

The wisdom of cultures is

passed down in stories.

The archetypes are more

complex stories … struc-

tures that appear often in systems. 

Figure 5 shows the “Limits to Growth” archetype. A reinforcing

loop, R3, increases “sales,” but is eventu-

ally limited by a balancing loop, B4. It

shows that sales will eventually be limited

by declining customer service quality and

customer satisfaction (given a fixed “cus-

tomer service capacity”). A balancing

A causal loop diagram, 
reinforcing loop.

The “limits to growth” systems thinking archetype
combines a reinforcing and a balancing loop.

The Links & Loops Glossary
S influence:  Same direction causal link
O influence:  Opposite direction causal link
Reinforcing Loop:  Even number of “O” links
Balancing Loop:     Odd number of “O” links

Fig. 2

Both individuals and organizations need these capacities for learning.
This diagram shows capacities, their purpose, and specific techniques & skills.

What is systems thinking?  
Seeking to understand system 

behavior by examining “the whole”
… instead of by analyzing the parts.
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The Archetypes

See relevance & 
utility ... unleash
these qualities

Reality concepts, ladder of 
inference, dialogue, Mod. II ToA, 
group facil. grnd rules, personal 

mastery, winning strategy 
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Feedback is Power - Tap It
Organizations go through cycles of performance, faltering and even
failing because we don’t appropriately describe and think about the

structures and policies. This makes it difficult to respond to changes,
such as those from growth or evolving external conditions. 

Often, it’s difficult to even learn, because there’s a long delay between
our actions and the effects of our actions … we don’t realize we’re suf-
fering the consequences of our own actions. We either never get the

feedback that our own decisions produced the unwanted results, or the
feedback is so delayed we are not able to link the causes of the results

back to our own decisions. This produces great pain and loss. Continuous Improvement Associates
Bob Powell, Ph.D., MBA
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The Primacy of Things or Relationships?
“It seems entirely plausible that the qualitative habit of thought
will entirely supersede the present quantitative one in mathe-
matics. There are certain indications in science and many in
mathematics which point to the analysis of structure as the
mathematics of the future. In simple language, it is not things
that matter, but the relationship between them.” 

Ladis D Kovach, “Life Can Be So Nonlinear”
American Scientist, 48, no. 2, June 1960

Workshop Benefits
Learning the languages of systems thinking, learning the archetypes, 
and developing systems thinking skills give teams the capacity to think
at a higher level about the consequences of policy decisions and ac-

tions. It helps teams move from short-term to long-term thinking.

loop’s action is similar to that of a heating system with a ther-

mostat; in this case “demand for customer service” is the tem-

perature gauge and “customer service capacity” is the thermo-

stat setting. The lesson of this structure is that the best lever-

age for growth can be in addressing the customer service

limit, rather than pushing sales harder.

A Brain

Humans have not evolved to successfully do mental simula-

tions in systems with multiple feedbacks and long delays. Ex-

periments have shown that human performance is consis-

tently dysfunctional in a wide range of systems.

In simple production-distribution systems people generate

costly fluctuations even with constant consumer demand.* In

product markets people generate the boom-and-bust, shake-

out, and bankruptcy that’s characteristic of industries from

video games to chain saws. In the “People Express Airlines”

simulation, executives frequently bankrupt the company just

as the real management did. 

This means we often need help from a computer to estimate,

even qualitatively, how things will work out. 

Thinking skills

Barry Richmond of High Performance Systems details seven
necessary thinking skills.

Dynamic thinking:  We know a system comes to its current
state through a trajectory … it has momentum. It often dem-
onstrates “worse before better” behavior when we do the right
thing for the long term. The opposite is “static thinking” where
we estimate that the future will extend monotonically, perhaps
even linearly, from its current value in
the direction we intend. 

System-as-cause thinking:  We look to internal factors to
understand system behavior, instead of primarily knowing it is
a result of external causes (system-as-effect thinking). The in-
sight here is that, when things go wrong, there is no one to
blame.

Forest thinking:  To understand problems we need to know
the context of the problems and not look at events in isolation
(“tree thinking”). This is synthesis versus analysis.

Operational thinking:  We see behavior to be a result of sys-
tem structure, not as a result of multiple factors (“factor think-
ing,” e.g., a best-fit equation to parameters). We recognize the
difference between stocks & flows, and we know this differ-
ence has enormous influence on operational behavior.

Closed-loop thinking:  Instead of “linear thinking,” where
there’s simply cause and effect, we understand that feedback
from the effects come back to influence the causes.  

Quantitative thinking:  We accept that many important, even
absolutely critical, variables (e.g., motivation, morale, burnout)
in a system can’t always be measured. But they, and their im-
pacts, can be quantitatively estimated. The opposite is “meas-
urement thinking,” where we ignore everything that can’t be
accurately measured.

Scientific thinking: Rather than “proving-truth thinking,”
where we seek to prove models are true under all conditions,
we use them to raise the quality of our thinking. We look at
models as working hypotheses with limited domains of appli-
cability and we seek to determine where models break down.

That we need these skills doesn’t mean we should abandon

others, such as analytical thinking. It’s just that we must ex-

pand our abilities to deal with organizations as systems.

Conclusion: practice, practice, practice …

Football teams and orchestras practice a lot more than they

perform. In business we perform with little practice and won-

der why people don’t take risks. Systems thinking and system

dynamics modeling are great “practice.” Over time, this prac-

tice helps us change our intuition … we encounter fewer sur-

prising and counterintuitive behaviors. The effect of new lan-

guages and tools is that they actually change the people who

use them. That’s what’s unique about

human behavior: we can change

“what’s natural.”
“System dynamics is not a spectator sport.”

John Sterman, Business Dynamics, 2001

Intuition in dynamically complex systems
“ … even if children began serious study of physics in kindergarten,
and continued it through a doctorate, it is ludicrous to suggest that
they could … understand what happens when two galaxies collide

by intuition alone. Many human systems are just as complex.” 

John Sterman, “Learning in and about complex systems”
System Dynamics Review Vol. 10, nos. 2-3, 1994


