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Introduction to the Key Concepts

Executive summary

This book is writterfor public interest professiona¥gorking in government
and nongovernmental organizations (NGOs), as well as those working inde-
pendentlyand inuniversityresearchWith a minimum of specialist jargon, the book
provides a general audience with theetools needed to solve difficult largeale
social system problems.

Using aunified collection othose tools,He ambitiousgoal of this book is to
help create the first version afsuccessful foundation faracrosocial system en-
gineering,beginning with sustainability science. Such a foundation is desperately
needed because present approaches for
lems, like war, large recessions, mass discrimination, high income inequality, and
especially environmntal sustainability, are simply not working.

That foundation 'can be built with thg Thre - Due to extreme
Tools, ashown The diagram states the thesis of tt  dynamic complexity

book:Due to extreme dynamic complexity, a diffict A Difficul

: ifficult
social .proble-,'m cgn bg solved onl.y.by root cgu Social Probem
analysis. Doing this reliably and efficiently require

processdriven problem solving. Getting the proces  can be solved only by
right for this type of problem requires modelsed
analysis.

To make applying the Three Toals easy, reli-

Root Cause
Analysis

able, and efficient as possible, Thwink.org devi  doing this reliably and
efficiently requires

oped the System Improvement Process (SIP). Si
a comprehensiveprocessfor applying root cause
analysisto difficult social problemsSIP incorpo-
rates all three tools in a tightly integrated manner i _

SIP was developed by iteratively designing tl t%‘?f..“t?,?,: Z? E;ﬂf,f::n 2'225.?;;
process and applying it to the global environme
sustainability problem. Whenever problem analy:
bogged down due to process immaturity, v
stopped, improved the process, and continued. "1 ---
end result was reasonably mature first version oThe Three Tools Diagram,

SIP, an analysis of the problem, and a collection flgsvv‘iwgytl\jvi:r;zx;and
sample solution elements.

These solution elements differ radically from traditional solutions, because
they are designed to resolve specific root causes by pushing on their connected high
leverage points. Present solutions are not, which explains why the environmental
sustainabiliy problem has so far resisted all attempts at solution.

Process-Driven
Problem Solving

Model-Based
Analysis




Introduction to the Key Concepts 5

The work presented here is young and in progress. It should not be interpreted
astheprocess, otheanalysis, othesolution elements, but rather as a first iteration
pointing the way to what is possible.

This book is a story of a way out of the darkness and the endless shadow boxing
currently found in the macro social sciences, due to no illumination of what the true
root causes of difficult largecale social problems really are.

Fifty years of magnificent effort, but little results

Ever since classic wor kSilentSpringn 1982 c h a «
and ten years later the pioneering modeling workhaf Limits to Growtlbrought
the environmental sustainability prob
have been furiously developing one solution strategy after another. Beginning with
simple practices like the Three Rs and organic farming, efforts moved to more so-
phisticated approaches, such as scenario analysis using integrated global models,
ecological economics, riéience theory as the basis for adaptive governance, sus-
tainability transitions, and earth system governance. United global efforts led to a
string of eco summits and the arrival of governance by goals, beginning with adop-
tion of the Millennium Developmer&oals in 2000 and continuing with the Sus-
tainable Development Goals in 2015.

While there have been some gains, such as in local pollution and stratospheric
ozone depletion, in general nothing has work&amething in these solutions is
deeply flawedKey environmental indicators march steadily upward.

One such indicator, the world ecological footprint, reached about 70% over-
shoot in 2016. The ecological footprint measures how many planets it would take
to provide the total ecological services being used. As soon as the graphed line

Achieved voluntary
pledges to limit temperature

The World’s Ecological Footprint

Data source: FootprintNetwork.org

Number : Suggested a 1% of Paris increase to 1.5° Celsius, with
lllustration prepared by Thwink.org 33 oG Summit no timetable or specific
Planets G igovian tax, b |
16 later raised to 2%. Y g0y
' Defined “sustainable ]
development” as the world’s Review, : No
leading solution strategy. Rio+20 agreement was rgached
1.4 on aqyth!ng significant,
e Identified the Kyoto = | b Ieaglr_lg it to be ca'!led
global environmental Protocol o S""es,tu’g Rio minus 20.
sustainability problem Brundtland Ce
beyond any serious Report 3 .
1.2 scientific doubt. . Set timetable and
Rio Earyh specific country goals Boycotted by the U.S.
Limits to Summit for greenhouse gas and made only modest
The Growth \ SHHISSIons. progress on issues like water,
UNEP established poverty, and fisheries.
one 1.0
Planet The world's best hope
Limit The UNEP is a global for solving the sustainability
problem solving problem as a whole. It was a 12 day conference
rogram attended by 35,000 activists, politicians, and business reps,
8 g 0 plus 9,000 journalists and 25,000 troops to keep order. 172
nations and 108 heads of state attended. This produced
Silent Launche;d the genda 21, a voluntary UN action plan to achieve.
Spring modern environmental sustainable development.
6 movement, r -

1960 1970 1980 1990 2000 2010 2015



6 Cutting Through Complexity

grew past the one planet | imit somet.i
impact became unsustainable. We are now living on borrowed time.

Thefootprintgraph tells the grim story of how the environmental sustainability
problem has resisted all attempts at solutiiter the problem was identifieds
ithe centr al pySiem $pengevery dobon the cang & a global
attempt to somehow solve the probleFhe problem hovers ominously over our
fragile planet and its seas of hamdrking problem solverscasting a dark shadow
that portends a most unpleasant outcome if the problem is not solved soon.

How soon? Not long ago there was ample time for society to intelligently ap-
praise the problem and mount an effective solution. In 1972 the first edition of
Limits to Growthpainted a picture of cautious optimism. It was still possible for
ithe worl dbébs people to strive for [ a

they begin working to attain it, t he
guestion waslow to attain a sustainable futurat the time it looked eminently
possible.

But that window of opportunity soon closed. Only twenty years later in 1992
the second edition, appropriately titlBdyond the Limitfound the world was now

in the early stage of overshoot. AThe
Historical Trend gy On the Cusp of Global
:)?’Z:rt::l;rend Collapse? Updated
1070-2010 Comparison of The Limits to

Trend Predicted Growth with Historical Data
by 1972 Study Graham Turner, 2010

o . Using actual data, Turner compared the
Historical Trend Comparison business as usual scenario from the first
1900 to 1970 :°f Pfed'fffd edition of Limits to Growth, 1972. Little
:9;‘3:: onS variance was found, a remarkable result

for such a long-term forecast. We expect
Turner will soon produce a comparison
running to 2020. Graph prepared by
Thwink.org based on one by Linda
Eckstein in a 2010 Smithsonian.com
article on Looking Back on the Limits to
Growth.

Non-renewable
resources
remaining

Period for which comparison
has not yet been made
2010 to 2100

. s .
Food per capita o® Population
o'....o. /
°
o.....
Services — ®e
per capita Glt.lvlbal_ K *%0enennaeess®®’
pollution ,° .
Industrial .‘... .:“::::""""
output per > . e,
capita ®eq,, *%e, %e0
o.onoo.‘{“"‘

1950 1970
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way of doing things is unsustainable. The future, to be viable at all, must be one of
drawing back, easing down, Howdoeebse bagk. 0
from beyond the limitCivilization, hurtling through history, had crossed over its
limits to growth and was in severe overshoot. Now it had to somehow quickly cor-
rect course and live within it limits, or collapse would be unavoidable. The dark
shadow had expanded.

Today, no credible solution is in sight. Unsustainable overshoot continues its
unstoppable rise. Coll apse lies dead
usual 0 slimetsta Growdh withfenvironmental and economic collapse
occurring sometime in the 2&entury unless business as usual changes to sustain-
able behavior, seem on the cusp of becoming all too trg@oaa bythe compar-
ison graph on the previous pagé&he dark shadow of impending collapse has
spread and now envelops the globe with a sense of relentless foreboding and ines-
capable doom.

Mauna Loa Observatory, Hawaii
Monthly Average Carbon Dioxide Concentration

Data from Scripps CO, Program  Last updated April 2020
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Humanity, led by the foresighted soldiergpoblic interesenvironmentalts
has been unable to solthecrises of our age. Solution after solution has been tried.
Nothing has worked, particularly on the most critical problem of them all, climate
change. As the CO2 grajpsoberly demonstrates, everu ma n best yndes ef-
forts have hadho discernable effecn stopping theelentlessise of atmospheric
CO2. The safe limit of 350 ppfmeeded to limit global warming to about 1 degree
Celsius above primdustrial levels and avoid runaway tipping points, was passed
long ago in the late 1980s.
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Why are traditional approaches failing?

Why exactly are traditional approaches to solving the sustainability problem
failing, despite humanityds best effo
footprint and atmospheric CO2 continue their steady march upward, oblivious to
human interventin? Why is the business as usual scenario on track, with collapse
becoming unavoidable?

Becauseopularsolutions are not directed
towardsresolvingspecific root causes.

This short answer signals this book:¢
planation. Embodied in the answer is a new paradigm, a wholly new approach for
solving difficultlarges c al e soci al problems |ike s
notanewapr oac h, because itdés based on a
on business problemhat tool is root cause analysBur task, which is what this
book is all about, is how to take the massive transdisciplinary shortcut of adapting
the powerfubusnesstool of root cause analysis to $ibcialproblems.

That task begins by explaining how not one, but three tools are required for
social system engineers to have the minimum set of core tools necessary for solving
problems of interest.

The three tools

How do businesses and enginesirsitegically Due to extreme
go about solving difficult problems? At the highe dynamic complexity
level of abstraction possible, what tools make t A Difficult
most difference? Social Probem

This was a tantalizing question to pursue. S¢
eral years of examination of thousands of proble
solving cases, corporate histories, and hundred:

. - Root Cause
tools found a satisfactory answer. The critical too Analysis
the ones accounting for most of the difference, toing this reliably and
the three tools shown on the right. oty renuras

Strategically the tools work together like thi +
Due to the extreme dynamic complexity of difficu Process-Driven
social problems, they can be solved only by tool Problem Solving
rgot cause-analyasDomg thIS- reliably and effi- getting the process right for
ciently requires tool processdriven problem solv- this type of problem requires

ing. Getting the process to work correctly for th *
type of problem requires tool Bjodetbased analy-
sis The tools work like this: i b

can be solved only by
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Tool 1. Root cause analysis

A powerful, proven choice is available for analyzing and solving difficult
largescale social problems: root cause analysis (RCA). The method allows such
rapid and deeply correct insights into problems arising from complex system be-
havi or t h atransforn@ationakcere aompatency by the business world.
As one example, company conversions from traditional manufacturingR@an
based) to Lean production (R&#ased) typically work so well, often by an order
of magnitude improvement in key areasligustomer order lead time, inventory
turnover, and defect rates, that Art Byrne, who has successfully implemented Lean
in over 30 companies in 14 different
why isnoét eve PAsk sedopd edampley $x Sigmd, an Rigésed
process for radical improvement of core business processes, routinely cuts defect
rates by an astonishing three orders of magnitude, from roughly 6,210 defects per
million transactions to 3.4Six Sigma was invented in 1986 at Motorola. By 2000
the process was so mature and so productive in so many top companies it was de-
clared Athe most power ful bredkthroug

Briefly, RCA works like this. Drawing from a diversity of sourcespat
cause Iis the deepest cause in a causal chain (or the most basic cause in a feedback
loop structure for more complex problems) that can be resolvedlisAl prob-
lemoccurs when problem symptoms have c:
start. Examples of necausal problems are math problems, scientific discovery
problems, information search/organization problems like criminal investigation,
and puzzle solvingAll causal prol#ms arise from their root causes. The sustaina-
bility problem is a causal problem. It can therefore only be solved by resolving its
root causes, whether root cause terminology is used or not.

Root cause analysis is the systematic practice of finding, resolving, and
preventing recurrence of the root causes of causal problems. By both definition and
practice, RCA is the only known method for solving difficult causal problems reli-
ably and efficiently. Other core dgtical methods, such as experimental trial and
error, forms of statistical analysis like comparative analysis, and simulation mod-
eling, can sometimes eventually solve difficult causal problems. But they cannot
do so reliably and efficigly, because the essential causal structure of the problem
remains hidden. RCA employs hundreds of supporting tools and techniques. RCA
is generic and for institutional use is normally wrapped in a process tailored to the
problem class. For a comprehemsintroduction to RCA, please see this annotated
list of books®

RCA originated with the AKing of Jagy
early twentieth century when he formalized how he applied the method with the
justly famousFive Wwhys , wher e starting at the sy
this occur?0 unt i PTodap RCArserves as thefaursdatisnala r
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paradigm of widely used, highly refined business processes with high process ma-
turity like 1ISO 9000, lean production, and Six Sigma, all of which have become
global standards. The leader is Six Sigma, used by 100% of aerospace, motor ve-
hicle, electronicsand pharmaceutical companies in the Fortune 500 and 82% of all
companies in the Fortune 180.

However, RCA was developed by business to solve difficult business and en-
gineering problems. No suitable version exists for difficult social problems, which
differ radically from nomsocial problemsConsequently, to our knowledge RCA
has never been correctly applied to difficult social problefumdamental social
drivers (social root causes) cannot currently be understood. This explains why past
solutions to the sustainability problem failed and why they are flawed. None were
based on a suitable versiohRCA, so the solutions were unknowingly directed
toward intermediate rather than root causes, which guarantees solution failure. In
this book, difficult problems are those that have resisted serious solution attempts
for a generation (twentfive years) o more and are larggcale (macro), involving
the behavior of millions of people.

That no suitable version of RCA exists for difficult social problems, particu-
larly the sustainability crisis, reveals an enormous gap and an equally enormous
opportunity for establishing a workable foundation for sustainability science.

Tool 2. Process-driven problem solving

The conceptual heart of FReQUAys ccwherei st s
starting at the symptoms one asks A Wh
found This is such a simple generic procedure that for effective use RCA must
wrapped in a formal process tailored to the problem type.

A process is a repeatable series of steps and related practices to achieve a
goal. Inprocess -driven problem solving , all problemsolving effort is driven
by strict adherence to a formal process for solving that type of probteeass
maturity  is a measure of how well a process solves problems the process was
designed for. Procegliven problem solving offers two key benefits: (1) The pro-
cess can be uniformly learned and applied by all team members, thus making it
scalable. (2) Most importagtitheproe ss can be continuous|
mature enough to solve the problem to the desired level of quality.

We have been unable to find a single case in business or engineering where
procesgdriven problem solving was not used on difficult laggale problems. It
thus appears that procedisven problem solving is the only known method for
solving problems oftiis class.

Tools 1 and 2 are always used together on difficult classes of problems. Exam-
ples of mature generic cases are 1SO 9000, Lean production, and Six Sigma. Ex-
amples of mature unique cases are the widely studied and emulated Toyota
Production System (well dedoed with a modern treatment by Matthew May in
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The El egant Solution: ToyotabéandoNMmMBA
Root Cause Analysis Tool (described on padle

Tool 3. Model-based analysis

A model is a simplified representation of reality. diodel -based analy-
sis, one or more models are used to discover and describe the essential causal
structure of the problem and simulate its behavior. Mbdskd analysis is re-
quired in difficult largescale social problems for correct analysis, dugidgh dy-
namic complexitywhich is what makes such problems so impossibly difficult to
understand. John Stermksts ten reasons dynamic complexity can arise in social
systemsAll are present to a high degree in the sustainability probfem:

1. The system is constantly changing.

2. Tight coupling.
. Agent behavior is governed by a multitude of feedback loops,
. System behavior is nonlinear.
. System behavior is histedependent.
. Seltorganizing behavior.
. Adaptive agent behavior.
. Counterintuitive behavior.
. Policy resistance.
10. Interventions lead to traafs.

© 00 ~NO Ol ~hW

As Sterman explains, feedback log~
simulation modeling is required to cori THE LIMITS TO
rectly understand system behavior whe S
high dynamic complexity is present, be lll“\\“
cause the unaided human mind lacks t w
capacity to mentallyidentify, organize | -
and simulate the very complex caus o
structures involved. ‘ Dennis L. Meadows

A mature example ofmodetbased | e
analysiswas theLimits to Growthproject
and book, published in 1972. Starting fro|
the insights and general structure ¢
Model2, built by Jay Forrester, the projeq

produced a more mature version, Model A Report for THE CLUB OF ROME'S Project on the

~ | Predicament of Mankind
The bookds central] ppor
by l ong revi ew of '\ MAPOTOMACASSOCIATES BOOK $275 ot

and 12 simulation model runs/scenarios,
was that:



12 Cutting Through Complexity

1. If the present growth trends in world population, industrialization, pollu-
tion, food production, and resource depletion continue unchanged, the
limits to growth on this planet will be reached sometime within the next
one hundred years. The most probabseiitewill be a rather sudden and
uncontrollable decline in both population and industrial capacity.

2. Itis possible to alter these growth trends and to establish a condition of
ecological and economic stability that is sustainable far into the future.
The state of global equilibrium could be designed so that the basic ma-
terial needs of each person arth are satisfied and each person has an
equal opportunity to realize his or her individual human potential.

3. I f the worl dbébs people decide to s
the first, the sooner they begin working to attain it, the greater will be
their chance of success. (p23)

Scenario 1, business as usual, showed that if no changes were made, the first
outcome stated above would occur. (p124) The run showed collapse beginning
around 2050, though this is not an exact prediction. Scenario 10, a stabilized state
due to initiatingsustainable solution policies in 1970, showed population, re-
sources, food per capita, and other variables stabilizing around 2000, though that
too is not an exact prediction. (p165)

In 2004 the third edition ofimits to Growthfound that Scenario 10 is no
longer possible. The human system had entered overshoot. After summarizing the
updated model, the authors concluded that:

Consequently, we are much more pessimistic about the global future than we
were in 1972lt is a sad fact that humanity has largely squandered the past 30
years in futiledebates and welhtentioned, but halheated, responses to the
global ecological challengaVe do not have another 30 years to dither. Much
will have to change if the ongoing overshoot is not to be followed by collapse
during the twentyfirst century. (p xvi)

Limits to Growthfirmly established the scientific consensus that solving the
global environmental sustainability problem required decisive proactive solution.
I n addition, from ouhumaitytaslagelydqiandered t h
the past 30 yeadsis that while theLimits to Growthproject used modddased
analysis, it did not employ root cause analysis and pratrésn problem solving.
Wit hout appl yi rugledebates ahdhwelktentioted, but balff i
heated, responses to thbal ecological challenge wi | | continue.
Limits to Growthwent on to a second and third edition, becoming the most
popular book in college environmental courses, even edginitatt Spring
While Silent Springvas also enormously influential and sold about 9 million cop-
ies,Limits to Growthis up to about 30 million copies and counting.
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Mature cases of the three tools egkable, because they achieve their goals a high
percent of the time. They are aksticient because they do that rapidly at minimum
cost. Each tool is analyticallygorous if properly applied, particularly when all
three are combined and system dynamics modeling is used. All three of these qual-
ities are required if we are to establish a solid foundatiosdoial system engi-
neering

The critical importance of essential causal structure

After thirty some years of rising to the challenge of how to solve the global
environmental sustainability problem, arguably the most important pratdeno
sapienshas ever facedn the early 2% centuryscientists closed ranks and began
building the new field of sustainability scienda a short birthright piece titled
Sustainability Scienceublished inrSciencen 2001, the twentjour authors force-

fully announced that A’ new f i el d scefcdsemesging that sedks | i t
to understandhe fundamental character of interactiohetween nature and soci-
ety, o0 with the intent of developing n

along more sustainable trajectories. o
The bold announcement gave the new field a credtalr mandate. Its foun-
dation must be a method for wunderstan
tionso in the environmental sustainab
As explained above in the section o
eling is required to correctly understand system behavior when high dynamic com-
plexity is present. 0 hasbéden extbnsivelg mosldled i n a
with feedback loop integrated global models. Costanza and Giteiswed seven
of these models, which are met to fAin
tinue along present l i nes, or i f spec
models are widely used for scenario analysis in global environmentalrasstss
to develop response optiotts.

What 6s missing in these model s? Why
tions?
A clue to whatodéds missing lies in th

to simulate probable system behavior under different policies, as the three editions
of The Limits to Growth did with their twelve, thirteen, and ten scenarios.

Omitted in these models is any concept of root causes. Earlier we explained
how AThe sustainability problem is a
solved by resolving its root causeseé.
root causes, modekars will be unable to reliably solve the problem. Instead, sce-
nario-supported policies with favorable outcomes will be tried and iteratively
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refined, using various forms of trial and error. The historical result has been re-

peated solution failure, due to failuw
What 6s mi ssi n g esdemial chutalestsicture mo d €his & thé s

nodes, relationships, and interacting feedback loops that provide a sufficiently

complete model of how problem symptoms arise from their root cabsethe

model on pagé&52for an example of essential causal structure, which must contain

a problembs root causes and t htedoto hi g

solve the problem. Ideally it should also contain the low leverage points, so we

know whatnotto do.

This knowledge is critical, since ff
[dynamic] system behavior and as such provide the strongest leverage points for
interventions. é A sustainability tra

in a complex gstem consisting of several feedback loops. With this understanding,
successfully managing a sustainability transition becomes a matter of identifying
high leverage points in those feedback loops that can support the progression of the
transition, therebp ver coming po4 icy resistanceo.
Essential causal structure is missing because no suitable version of RCA exists
for difficult soci al probl ems. Let 0s

Applying the three tools to social problems with SIP

Modelbased analysis has been applied to social problems using system dy-
namics, econometric, agemdsed, and other forms of modeling, with various
amounts of success. But root cause analysis and proicess problem solving
have never been applied besauno versions that work on difficult largeale so-
cial problems exist. In addition, all three tools need to be cohesively integrated in
order to magnify and sharpen their analytical power, as industry has done so well
with tools 1 and 2. That is the piee gap to fill.
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From 2003 to 2009 Thwink.org addressed this task, beginning with study of
how the three tools evolved and worked in the business/engineering world. During
these years we iteratively developed a prokseiwing process as we applied it to
the environmentaustainability problem. The result was tatem Improve-
ment Process  (SIP) The process was designed from scratch to solve difficult
largescale social problems of any type. SIP incorporates all three tools in a tightly
integrated manner.

The four main steps
— The five substeps of analysis
— The standard three subproblems of the main problem

1. Problem Definition | | | The System Improvement Process (SIP)
A. How to Overcome B. How to Achieve C. How to Avoid
Subproblems Change Resistance Proper Coupling Excessive Model Drift
Symptoms Symptoms Symptoms
2. Analysis A Find the immediate cause of the subproblem symptoms o
in terms of the system’s dominant feedback loops. 5 B
Spend about 80% | B Find the intermediate causes, low leverage points, L
of your time here. and superficial (symptomatic) solutions. o
The prablem _ ) i M
solving battle is C | Find the root causes of the intermediate causes.
won or lostin this - - -
step, so take the D Find the feedback loops that should be dominant to c
time to get the resolve the root causes. —a
analysis right. > 2 %
E | Find the high leverage points to make those loops go dominant. o @
o
3. Solution Converge on solution elements to push on HLPs, with testing.
Convergence )
4_Implementation Implement solution elements that pass testing.

Continuous Process Improvement — The foundation of the entire process

Because SIP incorporates the three tools, we suggest that SIP (or something
like it) is thetool for engineers to use to get started on solving tough social prob-
l ems. The tool is young. | tds essenti
will be required to make it work as w
RCA. SIP is described at length in a later chapter.

SIP is a new tool for duplicating tleutine successn solving difficult prob-
lemsseen in the business/engineering world. For social problems, SIP does this by:
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Cutting through dynamic complexity

Thg thesis of this book is stated Im thieree Due to extreme
Tools Diagram Due to extreme dynamic complex dynamic complexity
ity a difficult social problem can be solved only k —

. . . . . A Difficult
root cause analysisDoing this reliably and effi- Social Probem
ciently requiresprocessdriven problem solving
Getting the process right for this type of proble
requiresmodetbased analysid t 6 s a t
grated thesis with vast implications.

Thefirst concept tgraspis dynamic complex-
ity. A sy s dawamsfusture describes the
parts in a system and their causal relationsiips *
causal relationship describes how the behavio Process-Driven
of one part affects the behavior of another part. Problem Solving

Static means at one point in timstatic

getting the process right for
complexity which is what most people thlnlthls type of problem requires

complexity is,is a measure dfow complexa sys- *
t emds ¢ au s a bne pointrindiroestatic Model-Based
complexity comes fronthings likethe number of Analysis

parts in a system, the number different part

types,the number otausarelationshipsand go- '"e Three Tools Diagram,
. . . showing the three tools and
ing even deepetthe reliability of all that infor- |, ihey work together.
mation. Static complexity can also include the

number of possible solutions to a problem.

Dynamic means over time, ggnamic complexity arises from the way a
s y s t causdl structurbehaves over timand,counterintuitively is unrelated to
static complexity Statically complex systems can have low dynamic complexity.
Statically simple systems can have high dynamic compleagtyor example Ster-
manmentionsbelow in the Beer Distribution Game

Why does dynamic complexity matter so mu@gzause high dynamic com-
plexity makes system behavior unpredictable, unless you have a-cltgatagjlass
box model of how the systemworksf you dondédt have that
predict how the system will respond to alternative solutions. Since a difficult social
problem generally has hundreds or thousands of possible plausible solutions, and
testing any of them on the actual sysigould take years, this makes the problem
unsolvable.

High dynamic complexity is what makes difficult social problems diffich.
essentiatausal structure of problemmust be correctly understood if we are to
explain past behavior and predict future behawoth of which are required if we
are to solve difficult social problemBut high dynamic complexity makes that

can be solved only by

Root Cause

Analysis

doing this reliably and
efficiently requires
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exauciatingly hardtodoT hat 6 s why t he (Chttngndrough t h
Complexity How can social system engineers dght through theextremecom-
plexity of social problems and solve them, with the same reliability and efficiency
so many other fields of engineering routinely do? This book answers that question
with the thesis stateid the Three Tool Diagram

The best description we found evhat dynamiccomplexity is and why it

makes solving dynamically complBusi- pro
ness Dynamics: Systems Thinking and Modeling for a Complex \Wbedbook
is solid gold because it explains the

ble, by far, for how to apply system dynamics modeling to diffatyritamicsystem
problems of any kindAbout dynamic complexitySterman saygp21-22)

Most people think of complexity in terms of the number of components in
a system or the number of combinations one must consider in making a
decision. The problem add pt i mal |y scheduling an
crews is highly complex, but the complexity lies in finding the best solu-
tion out of an astronomical number of possibilities. Such ndeelee
haystack problems have high levelscombinatorial complexity (also
known asdetail complexity). Dynamiccomplexity, in contrast, can arise
even in simple system with low combinatorial complexity.

The Beer Distribution Game provides example Complex and dys-
functional [player] behavior arises from a very simple system whose rules
can be explained in 15 minutes. Dynamic complexity arises from the in-
teractions of the agents over time.

Sterman themproceeddo list ten reasons dynamic complexity arises
in system s. This insightful listis well worth studyingParaphrasinghe reasons
are:

1. The system is constantly changing.

2. Tight coupling. The actors in the system interact strongly with one
another and with the natural world. Everything is connected to everything
else.

3. Behavior is governed by feedbaclBecause of actor tight coupling,
our actions feed back on themselves. Our decisions alter the state of the
world, causing changes in nature and triggering others to act, thus giving
rise to a new situation which then influences our next decisions.

4. Behavior is nonlinear.Effect is rarely proportional to cause.

5. Behavior is historydependent.Taking one road often precludes
taking others and determines where you end up (path dependence). Many
actions are irreversible.
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6. Selforganizing behavior. The dynamics of system arise spontane-
ously from their internal structure. Small, random perturbations are ampli-
fied and molded by the feedback loop structure. These changes cause the
system to selbrganizeand behavén newand often unpredictable ways.

7. Adaptive agent behavior.The capabilities and decision rules of
agents change over time. Evolution leads to selection and proliferation of
some agents or system subsections, while others become extinct.

8. Counterintuitive behavior. In complex systems cause and effect are
distant in time and space, while we tend to look for causes near the events
we seek to explain. Our attention is drawn to the symptoms of difficulty,
rather than the underlying root cause. High leverage policiesftere not
at all obvious.

9. Policy resistance Due to overwhelming system dynamic complex-
ity, many solutions thashouldwork do not, due to system resistance to
change. Solutions can also make a problem worse, when policy resistance
overcorrects oOor causes hew unantici |

10. Interventions lead to tradeoffs. Time delays in feedback mean
the longrun response of a system to an intervention is often different from
its shortterm response. High leverage policy changes often cause-worse
beforebetter behavior, while low leverage policies often generate transi-
tory improvement before the problem grows worse.

These ten reasons for dynamic complexity explain whysid monstrously
difficult to cut through complexity on difficuksocialsystem problems. Based on
what wedve seen in business, engineer
only knownway toreliably and efficientlydo ths is by applying the three tools in
the right manner.

The need to cut through dynamic complexity is bigepicture. To complete
the introduction t o tthedittlekietyre ofeach o@,pt s ,
and reviewmore ofits key conceptand whythe tool isneeded

Tool 1. T he need for root cause analysis

A thesis of this book is that difficult social problem can be solved only by
root cause analysiSWHY has society been unable to solve the sustainability prob-
lem?Because environmentaligiscluding scholars, governments, and the United
Nationg do not use root cause analy#is. aresult,the root causes are unknown.
This has forcegroblem solvergo base their solutions on common sense and
guessworkeven when scientific researizhinvolved The result issolutions that
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attempt, in vain, to solve intermediate causes. @pmoacltfails because it does
nothing to solve the root causes.

To explain intermediate versus root
We will also refer to the social force diagram (SFD) belsi#. uses SFDs to anal-
ysis each subproblem, agplainedon page42. An SFD summarizes the main
causal structure of a proble@ncethatstructure is correctly understood, how to
solve the problem beconstrategically apparent

In the diagram,ite symptom of theampleproblem was thd986 Challenger
Explosion Ro o t cause analysis works by sta
asking Aiwhy does that occur?d until t
this procedure by adding superficial solutions, low leverage points, fundamental
solutions, and high leverageints, and organizing the resultsamwo layers.The
superficial layer iasyto see, and is all most peoan seeunless they use root
cause analysis, whidimagicallyd reveals the fundamental layer.

Symptoms

1986 Challenger
Explosion

A

Superficial Solution Forces (S) causes
Intermediate I
Superficial Solutions Low Leverage Points cannot Causes
push on

Follow launch Dond launch ’950"’9 O-ring failure due to

policies on a cold day because cold temperature
Superficial Layer i Easy to see / i

causes

Fundamental Layer i Hard to see
Root I
Fundamental Solutions push on High Leverage Points can Causes

Re-education # Change public relations % High priority of
program to a low priority becaV public relations
R

The Challenger Explosion Problem

Social Force Diagram

F>

Fundamental Solution Forces (F) Root Cause Forces

A typical social force diagram i It shows at a glance the main causal structure of

the problem using a standard format and vocabulary. Social force diagrams are the
mental model to use for analyzing social problems. Used properly, they can generate

powerful insights in minutes, and allow analysts to summarize vast amounts of ana-

lytical work in one simple image that can quickly be understood by almost everyone.

But therebs reall ysasanemta, ascavsatel- al |
escope that lets you suddenly see things you could never see before, much like
the way astronomers could suddenly see heavenly detail once Galileo made his own
telescope, put it to his eye, and pearpat the night sky.

Now for the exampleOn January 28, 1986 the NASA space shuttle Challenger
exploded 73 seconds into flight, killing all aboard. A presidential commission was
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formed to investigate the disaster. The commission concluded that the cause of the
explosion was @ing failure due to unusually coldr temperature
But was this the root cause? Nobel prize winning physicist Richard Feynman
an outsider appointed to the commission to broaden its thinking, quickly found the
O-ring problem and hovit was the direct cause of the explosiBuring anow
famouslive TV press conference Feynman ingeniously showed, using a glass of
ice water, forceps, and a piece o¥i@gy material, that once compressed tiodd
O-ring remaired deformed. Itdid not bounce back to its full shape immediately
which because of cold air temperatareated the leak that allowed engine flames
to reach and ignite the Chak n g e r 6 s The demdnstratiamci&nsgented Feyn-
mands reputation as the sharpest inve
Feynmandid notstop thereNASA had poli¢es in place that should have pre-
vened launclon such a cold day, when air temperature was 36 degrees Fahrenheit,
15 degrees colder than any previous s
warnings that it was too cold to launch had gone unheeded by management. WHY
hadmanagemenfailed tolisten to its own expergsAfter much digginghe con-
cluded the root cause was that public relati@sh as no more launch delays!)
had a higher priority than followinigunchpolicies. Feynman summed this up in

his final report: yjfeaity must takeupoecedesce bverl t
public relations, as nature cannot be

The social forcediagramshowshowe ven t hough Feynman
cause analysis terminology, thatdés wh

cessful, compared to everyone else on the commisE@ndiagramexplainswhy

the solutionin place to prevenD-ring failure due to cold temperatukeas tragi-
cally superficial. The solution dillow launch policied i dwoéktlt failed to

prevent launclbecausé¢he root cause dfigh priority of public relationgxerted a
greater force on the intermediate cause. This demonstratesobbeausdorces
are alwaygreatethansuperficial solutiorforces Nature cannot be fooled.

NASA accepted Feynmands c-®ducalion@d- o n
gram and other piglies to resolve theot causeThis worked becaugandamental
solution forces are greater than root cause forces. The reason they are ghesdter is
by clearly identifying the exact root cause, a high leverage point can be found for
resolving it. In this case the high leverage point elzenge public relations to a
low priority. Such high leverage points are invisible without root cause analysis.

The point is that since all causal problems are caused by root causes, then if
youbre trying to solve a difficult «cea
root cause analysis, you will probably faiildy o ud1 I never know \
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Tool 2. The need for process -drive n problem solving

A second thesis ithatdoing root causes analysis reliably and efficiently re-
quires processiriven problem solvingzarlier we found thgprocessdriven prob-
lem solving is the only known method for solvidificult large-scaletechnical
problems.From this we infer the santelds fordifficult large-scalesocial prob-
lems.

| 6d personally Iike to convince you
social problems and are not already using preddagsn problem solving in your
core process, then you need to egsamop a

ine a recent case of how others have done this, rapidly and successfully.

Changing to a more productive core process is common in business, where the
benefits can be immense. A relevant exampleds production ~ , a generic ver-
sion of the Toyota Production System
improvement in manufacturing and services. Anyone can learn Lean and expect to
regularly make large improvements to their main production processes, which ex-
pans Leanés rapid gl obal adoption.

Compared to traditional business production processes, Lean is radical change.
Lean production centers on continuous
by finding its root causes and implementing countermeasures to resolve them, all
for the purpose of delivering optimum quality/cost to the custowieste is an-
ything that absorbs resources but doe
delays, excess product in work flow or finished inventory, defective products that
must be reworked or discardemistomer dissatisfaction resulting in lost sales or
fewer referrals, unnecessary process steps, and so on.

Lean was created in the late 1980s by a program at the Center for Technology,

Policy, and I ndustrial Devel opment at
ing the differences between mass production and lean production in one enormous
industry [automamf act uring]. €é I n this process

principles of lean production can be applied equallyiitually every industry
acr oss t Bdn1990thrdediréctors of the program published the results
in the bestsellefhe Machine that Changed the World: The Story of Lean Produc-
tion. The book launched the Lean revolution in Western industry.

As one example, Art Byrne mastered Lean and then personally applied it to

€ more than 30 different companies (or subsidiaries) spanning 14 different

countries. émy approach [to i mpl emer
tional results for all stakehol ders
change ever ytehmisnyg é of Leexapni]aiins but har
need a game plan that is simple, repeatable, and works in any type of business.
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Byrne goes on to say:

In order to help you turn your company around, | have to be able to get you to
see things differelndgdry sethabmbcinsecthe t o
waste that is clogging up your vatadded activities. If, for example, | walked
around your factory or office with you, | would see opportunities everywhere
that you can6t see. Dondét wor mouwer- Yol
night, but if you follow the approach | have laid out, you will get there fairly
quickly. (ibid, p xv)

Like thecausal telescop# SIP, Lean allows you to see things you could never
see before. Lean makes extraordinary claims about potential gains. And it delivers
on those claims. For example:

Several years ago [on a group educational trip to Japan] we had just finished a
tour of a Toyota supplier [who prac
learned that it had only two days of total inventory [raw inventory, work in
progress, and finished gogddgvhen | stood up to thank them in my closing
comments, | mentioned that the four companies represented in our group had
between 70 and 80 days of inventory. Once this was translated, it set off a lot
of chattering and looks of disbelief among our hothhey coul dndt
that anyone could possibly have that much inventory. (ibid, p xviii)

Back in the US at one of Art Byrneos

This explosion of activity [lots of quick decisions to eliminate waste as part of
conversion to Lean] was quite a shock for our people. So were the expectations.
When we did our first rolling mill setup reductikaizen everyone on the team
thought | was out of my mind when | said we were going to reduce theur4

rolling mild!l setup time to | ess tha
the setup time was down to 6 minutes, | was no longer crazy, and | had a new
ccop of energizdd believers. o (ibid,

This is a typical example of rapid large improvement due to conversion and
total commitment to a radical new procd$§siou make a similar conversion and
commit ment to a process that fits the
the same dramatic results. WHy€causehe golden rule of difficult problem solv-
ingtellsusthafifhe ri ght process willThisipstresstd c e
over and over by the Toyota Motor Company, inventor of predggen problem
solving in manufacturing using root cause analysis.

Tool 3. The need for model -based analysis

A third thesis is thagetting the process right faifficult socialproblens re-
quires modebased analysiBut | et 6dHegedosewpat. Peter
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brought systems thinking and system dynamics modeling to the business world,
has to sayHe begins by explainingow allconscious and many subconscides
cisions are based on mental mod#lghe problem at hand’hen he say¥

Ment al areoddeply sigrained assumptions, generalizations, or
even pictures or images that influence how we understand the world and
how we take action. Very often, we are not consciously aware of hour
mental modelsr the effects they have on our behavior.
Royal Dutch/Shell, one of the first organizations to understand the ad-
vantages of accelerating organizational learniagne to this realization
when they discovered how pervasive was the influence of hiceeral
models especially those that become widely shaget.e | | 6 s extr aol
success in managing through the dramatic changes and unpredictability of
the world oil business in the 1970s and 1980s came in large measure from
l earning how to sur frmemaémodetsd chall en
In the early 1970s Shell was the weakest of the big seven oil compa-
nies. By the | ate 1990s it was the
retired Coordinator of Group Planningays that continuous adaptation
andgrowvhi n a changing business environt
learning, which is the process whereby management teams change their
sharedmental modelsf the company, their markets, and their competi-
torsd

The storyillustrates the power of using moe®sedanalysis tocreate and
continuallyimprovea per sonés or organizationods

process | eads theright imental modgletds to the right tesi-, 0
sions
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How this book is organized

Part 1 The Extraordinary Magic of Process Driven Problem Solyviagot
demanding material technically. But i
requires a large change in the way you think. The goal of Part 1 is to move your
headspace into naturally thinking in terms of process driven problem solving, cen-
tered on root cause analysihis beginswith a look at current processes and why
they are unable to solve the sustaina
cause itds so complex that root cause
the problen, the System Improvement Process (SIP), is presented.

Part 2,What Cutting through the Fog of Complexity Has Fquadhe meat
and potatoesf the bookThe results of applyin§IP to the sustainability problem
arepresented irnough detail so that you cesach the same general conclusions
Thwink.org hasas well as your own.

Part3, Sample Solutions for Pushing on the High Leverage Rgirgserd a
comprehensive collection eédmple solution elemenfsr pushing orthe high lev-
erage pointsMost are totally different from anything being seriously proposed to-
day. Why? Because the solutions are designed to resolve root causes so subtle that
they have remained undetected by present prebt#wing approaches.

Part 4 Putting It All Togethertries to do exactly that.

thwink .—‘;"{.rg

All problems arise from their root causes.
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Part 1
The Extraordinary Magic
of Process -Driven
Problem Solving

fiThe Power of Process T At the
heart of all remarkable innovations il Foreward by Kevin Roberts, CEO Worldwide, Saatehi & Saatchi |
any realm lies a rigorous routine, a di

ciplined methodology. And the learn THE
ing cycle is at the core of that proces

By codifying it, applying it, teaching E L E GAN T
it, and adopting it as your officiaho-
dus operandiyou gain enormous benj
efits.

First, a common approach lea
to common terminology. That termi
nology, if matched well to the task an
goal, begins to build a common la
guage. And language is so very in
portant to creating the systems ar
structures that drive success.

Second, a common method fg

cuses thought and action. It unifie MATTHEW E. MAY

t h em | n t 0 a S t r a | Senior Advisor to the University of Toyota as y
people to understand and follow

Thatés i mportant, because everyone wa

ing ventures.

Finally, a common technique lends itself well to use of supporting tools that
help enhance the process. And tools often shape behavior.

Il nsist on a common approach, and it
management system under devel opment.
guotiend ideas per capita.

Matthew May
Toyotads Formula f,@007, M&Stering ||
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Chapter 1

Navigating Solution Landscapes by
Increasing Process Maturity

The magic begins when the process fit s the problem

The life of problem solves working for the common goodasbeennot easy.
They have beercontinually confronted with onbard to solveproblem after an-
other. Currently the biggest problem of them all, in terms of impact to the total
human system, is the global environmental sustainability problem.

The Introduction reached a pivotal conclusion: Present approaches to solving
the environmental sustainability problem are failing becaogelar solutions are
not directed towards resolving specific root causes

But at a higher level of strategy, a different and even more useful conclusion
becomes possible. At this higher levehatvwe found is thaht reason society has
been unable to solve the sustainability problem lies in the predddring ap-
proachitself:

Present problersolving processedo not fit the problenso
they cannot solve.it

Solution failure and endless frustration is therefore guarantdwd.the pro-
cess must fit the problem has becdhefoundation of science. This mindset began
in earnest with invention of ttgxientific Method and itsparadigmdefiningfive
main steps:

1. Observe a phenomenon that has no good explanation.
2. Formulate a hypothesis that explains the phenomenon.
3. Design an experiment(s) to test the hypothesis.

4. Perform the experiment(s).

5. Accept, reject, or modify the hypothesis.

The Scientific Method is a process farifying that solutions ofauseand
effect problemsvork, or that descriptions of cauaad-effect behavior are correct
Until its invention scientists had no method for determining if new causal
knowledge was reliable or not. Once it was invented the Scientific Revolution be-
gan, as one problem after another was rapidly séhadddue to finally using the
right tool.
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The tool was the Scientific Method. But the mttal was the principle that
the process must fit the probleEvery time someone applied the method, they saw
the principle in action and it permanently entered global culture.

Large repeating problems in new domains frequently regovention of a
new problerrsolving process. How can you systematically explain the financial
behavior of a business? Witlouble entry accounting process for measuring and
organizing the causes of company profit. How can a chemist understand the differ-
ences between elements and how that explains their behaviortheé/Breriodic
Table a process for organizing the elemeatsl applying that knowledgtat
worked so well it was able to predict cliwery of new elements due to gaps in the
table. Some processkave growrso elaborate they became fields in themselves,
like genetic engineering, which began with the first process for DNA modification.

Solution fitness landscapes

As theforces set in motion by the Scientific Revolutimonmtinued to solve an
everexpanding range of increasingly more difficult problems, the process of prob-
lem solving itself came under investigation. This culminated in 1972 in Namgbl|
S i moctagsis workHuman Problem Solvint§ The authors studied how people
solve unfamiliar problems. Their central conclusion continues to drive research to-
day. People engage i n fselpefdetnbpace sear
is the mental representation of the present situation, the preferred situation (the
goal), and the many possible solutions that may or may not solve the preblem.
lective search  is the process people use to search the problem space for solutions
that will work. The more difficult the problem, the harder it becomes to search the
problem space efficiently because the few solutions that will work are obscured by
the complexity andize of the problem space, which is populated by huge numbers
of solutions that will not work. For difficult problems the problem space is so large
it cannot be exhaustively searched by trial and error. A search process of some kind,
called a heuristic, isequired. Asolution search h  euristic  is a set of rules for
searching a problem space. In our terminologplation searctheuristic is the
same thing athe analysis/diagnosis step gb@blemsolving process.

These concepts make it clear that s
problem stems from lack of a process for efficiently searching the problem space.
Letds examine the most common process

The most common is trig@nderror, withincrementaimprovement of solu-
tions that work better than others. Also knowmiaslimbing , this works if the
problem is simple because the problem space is small and easily navigated via trial
anderror. However, it fails if the problem space is large or complex and cannot be
rapidly navigated with triaand-error, aswve will illustrate
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A solution landscape (aka fitness landscape) represents a problem space by
drawing a threalimensional landscapas showr?® Solutions are spread out all
over the surface of the landscape. Closer solutions are more closely related. The
higher the altitude, the better a solution can solve a problem. Good solutions are
found at landscape peaks, callechl peaks . The very best solution is found at
theglobal peak

Solution landscapes were developed to conceptualize how evolution caused
species to evolve into successively higher levels of fithess. Evolution isantial
error process that landscape theory dallslimbing . Trials occur when life re-
produces. Each trial is a genetic mutation with one or morebedaviortraits.
Over time, the process of evolution leads life to slowly navigate the solution land-
scape by climbing uphill, since organisms with higher fitness wilteplicateoth-
ers. When a peak is reache™ Solution Landscapes
further significant evolution
ends, a species becomegenet-
ically stable and its ecological

. B . B Low

niche is filled Large mutat|0n§ Complexity
may allow other peaks to be dis
covered.

The elegance of solutior
landscapes lies in the way the

: Global Peak

may be used to |Ilgstrate any prc Medlum Lol ps /
cess based on triahderror. If Complexity

searching a solution landscape t
trial-and-error leads to a high
enough peak, the solution wil
work. For the three landscape
shown the global peak is the opti
mal solution and works. All othetr
peaks are suboptimal and may «
may not worksufficiently well
Thefirst landscape is simple,
with a single peak. Theecond
one is of medium complexity.
Hi | | climbing
hill, with occasional brainstorm- %
ing or creative leaps to escaf ¢
local peaks, will eventually leac
to the global peak. But thiird
landscape is so overwhelmingl
complex that wunless you
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miraculously start near the solution, you will rarely find it ugieg-and-errorhill
climbing. Remember, you cannot see a landscape as illustrated. You can only see
the small area around where you stand or have been. The rest is hidden by the fog
of complexity which hill climbing cannot cut through

All problem solvers begin somewhere on a solution landscape and navigate
using heuristicsAs we have explainedjlhclimbing is the most popular. If there
is only one peak it will usually work, since large random jumps in a simple land-
scape can be made withainstorming  , the generation of as many solutions as
possible. However, in a high compigxlandscape hill climbing wilkarely work
because it leads to loc@uboptimal)peaks. These are solutions that work some-
what, leading to theommon assumptiotiat if the solution it somehow improved
it will work better. But since the solution sits on a landscape peak, no variation will
improve the solution. It will only make it worse, or if on a plateau, have little effect.
The situationof being stuck on a suboptimal pdakighly counterintuitivecon-
fusing, frustrating, and if you hack away long enough, demoralatgdepress-
ing, because it makes the problem appg@olvableno matter what you do

Brainstorming fails in high compléy landscapes because the landscape be-
comes exponentially large as the number of nodes and relationships increases, and
because each new guess is anchored on previous guesses and solutions. This sea
off portions of the landscape that are not singlaoughto areas already traversed.
Low similarity means you wonét have t
tionally explore the space.

Community lockin (group think) to a solution strategy can occur due to being
trapped on &cal (suboptimal peak.This is the case for the sustainability problem.
Solutions have clustered on a number of local péeisonservation, regulations,
pollution taxes, tradable permitand lately, governance by gaaldone of these
solution clusters have worked and no new significant clusters are on the horizon.
This indicates thgbresent solution search techniques do not fit the landscape in-
volved The extrene novelty and complexity of the landscape of the sustainability
problem confounds present problawiving processes.

Alternatives to hill climbing

The most popular general alternatives to hill climbing on the sustainability
problem are various forms of comparative analysis, followed by simulation mod-
eling.

Alternative 1.Black boxi Comparative analysis compares the independ-
ent and dependent variables of multiple cases using statistical correlation. High
correlations in cases that have been partially or fully solved versus not solved can
lead to identifying the independent variables that made the differeThis
knowledge can lead to solution policies that work. Examples of this approach are
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Jar ed DiCallapseandotise collective management research of Elinor
Ostromand others. While it has produced some interesting insights, this approach
hasfailedl t 6s a bl ack box approach becaus:
is inputs and outputs.

Alternative 2.Gray boxi Simulation modeling captures the important essence

of a problem by building a model that mimics problem behavior endogenously
from behavior generated completely by model structOrce the model can do

that, scenarios may be run by setting input (independent) variables to different val-
ues. By iteratively running scenarios and improving the model as needed, solutions
that can theoretically solve the probléthe dependent variablesjay be found.

This is the approach models likéhe Limits to Growttand Threshold 2lhave
taken.While this approach has also been insightfustainability slutions based

on integratedgimulationmodels like these have not worked in the real wdkkl.
explained in the Introduction, this is because these models lack essential causal
structure, and are thus a gray box approach that is only modestly better than com-
parative analysis, a black box approach.

C (Modify glass box to include SD. New approach is required since standard ap-
proach to building glass box models has an inappropriate process.)

Alternative 3.Glass box Why have hill climbing, comparative analysis, and sim-
ulation modeling all failed? Because as Newell and Simon found, some problem
spaces are too large and complex for traditional search technigaesr find a
workable solutionA wholly new approach is required, as so many histogiv
processefike double entry accountinthe Scientific Methodand DNA sequenc-
ing have demonstrateBrom this we conclude that to solve the global environmen-
tal sustainability problem, a radicigl new problerssolving approach is required.
However it need not béhatradical if we can find an existing technique and
moadify it to fit the problem. Byniraculous good forturthis is possible. We simply
take the powerful busingssgineeringool of root cause analysis and adapt it to
fit social problems, particularly the environmental sustainability problem.
Root cause analysis does not employ hill climbing, modeling, or comparative
analysis as its central rule. Insteasht cause analysis is a process for finding
the essential causal structure of a problem by starting at problem symptoms and
following the causal chain (which may involve feedback loops) backwards until
the root causes are fourkhis allows a glass box approach.

Skipping solution space search with root cause analysis

Essentialc ausal structure isthe nodes, relationships, and interacting feed-
back | oops that provide a cohesive de
and leverage pointé&s each causandeffect relationship is identified the causal
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structure is drawn and if necessary modeled. When doleaecauseandeffect
drawing of some typexists usually augmented by a simulation model if the prob-
lem is difficult This represents the simplest possible description of the knowledge
needed to solve the probl em. Everythi
matter. The signal has been separated from the r@isee the root causes are
found, solutions are designed to resolve the root causes. This strategy is identical
totheway doctorsfrt di agnose a patientds il Il ni
a treatment to solve the problem.

With root cause analysthe solution space is never searchexkcept for very
small areas to identify solution candidates for pushing on high leverage points. For
difficult problems, this is many orders of magnitude more efficient.

The most productivereason root cause analysis differs from other problem
space search techniques is tfgbu follow the procesgvery step is guaranteed
to take you closer to an acceptable soluti@tause you are building a caaset
effect model of how the probleattuallybehaves, all the way down to root causes,
by inspecting and tracing the actual structure of the syMeundre building aglass
boxmodel of the problem by inspecting i
landscapel. t 6s | i ke wal king up to a buildin
structural member3.he exceptiotio the guaranteeccursvhenaproblem ifound
to beunsolvable.This dscovery is part of normal root cause analysis, since by
definition a root cause must be resolvabiled is handled by tHeurth law of root
causes on padib.

Root cause analysis differs from simulation modeling in how the driving rules
of each technique work. In simulation modeling the driving rule is to construct a
mo d e | that mimics problem behavior #Af
causes since rbgcauses are not required to build a model that satisfies the driving
rule. The omission explains whyaditional approaches twimulation modeling
have failed to solve the sustainability problesuch as in the extraordinary work
done by theLimits to Gravth team Traditionally built nodel scenarios can show
a problem is solved when certain input variables are changed. But when people
attempt to change te same variables in the real world the solution fails. This
indicates that the solution was not trying to resolve a root cénstead,it was
unknowingly attempting to resolve an intermediate cause, like population growth
or sustainable technology efficiency, a point we will cover in detail later. Root
cause analysis does not try to build amodelgfad e mé6s i nt efirfeosrt i 1
the right reasonglt only tries to find the root causasd their high leverage points.
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The four levels of social problem process maturity

If we had to approximate how themlutionlandscape of the global environ-
mental sustainability problem looks, it woudsbk about likethis:
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Climbing  Mount Sustainability - The image represents the ultra -high complexity of
the solution landscape for the global environmental sustainability problem. At first
glance climbing the mountain looks easy. But due to the fog of complexity, you can
only see five feet in any direction , SO Mount Sustainability is invisible . Quite literally,

no one has ever seen it.

Using hill climbing,Mount Sustainability is not as easy to climb as it appears
because aheimpenetrabldog of complexity. All you can see is the solution land-
scape right around yofeetandwh e r e y o0.u 6Woeu bceaemndt see t
or the local peaks. Nor can you see where the ridges are, where the sudden drop
of fs are, or where the ice is so slicl
under these conditions is impossibled, if you became fatigued, would lead to
near instant death

Sa what can you d® How can youeliably steer your way toward solutions
with high fitnessn a landscape geeacherouslgomplexand saoncealed byhick
fog? Furthermore how do you accommodate multiple root causes, which require
multiple solutionelemens, which require multiplglobalpeak® And how do you
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handle a continually deforminlandscape, due to adaptationintelligent social
agents and the hypehange of new technology?

This is why we need root cause analy$iswink.org hassearched for years,
but there appears to be othemethodthat can reliablyleal withproblem spaces
of theultra-high complexity of Mount Sustainability.

All causaproblems arise from their root causes, so all fornrcao$aproblem
solving are a form of root cause analyswhether root cause terminology is used
or not Formally basing a process on root cause analysis changes this from implicit
to explicit, allowing process users twork much more reliably and efficiently by
focusng only on what matterand ignoing everything else.

Earlierwe describedhe most popular general approaches to solving the sus-
tainability problemhill climbing, comparative amgsis, and simulation modeling.

H e r kol these approaches fit into a process ritgtmodel

Level of Problem Solving Type of Problem the
Maturity How the process handles the causal structure Process Process Can Solve
; Hill climbing and Low complexity
Level 1 Soluions—» ??? —» 2?2 —> Symptoms comparative analysis landscape
. Intermediate Simulation modeling  Medium complexity
Level 2 Solutions—> 27?7 —> Causes —> Symptoms 4 many others landscape
. Root Intermediate Root cause analysis High complexity landscape
Level 3 Solutions Cause Causes Symptoms with single root cause  with single global peak
Level 4 Root cause analysis  High complexity landscape
with multiple root with multiple global peaks
Solutions Solutions Solutions causes & subproblems
Root Cauiis Root Cauiis Root Cauiis Level 4 Problem Characteristics
Intermediate Intermediate Intermediate - Ultra-high lock-in to the present mode, which
Causes Causes Causes causes ultra-high change resistance.
- Ultra-high counter-intuitiveness.
Symptoms Symptoms Symptoms - Traditional problem solving methods have all
- failed for over 25 years.
~ P - Attempted solutions frequently cause new
Symptoms Symotoms Symptoms problems which makes the overall problem
ymp ymp! ymp! worse.
Intermeté'te Intermecﬁ:e Intermecé'te ZA. ;?(roglembslo ha}rd to solve it may be called a
ficked problem.o
Qauses Qauses Gauses - Potentially massive detrimental social impact,
Root Causes Root Causes Root Causes to the point of extinction of Homo sapiens.
Solutions Solutions Solutions
The four levels of social problem process maturity i The higher the level, the
more difficult a problem the process can reliably solve. For the sustainability problem
most effort is currently at Level 1. Some is at Level 2. None that we have been able
to find is at Level 3 or 4. Only atLevel4can allof the Nine Laws of Root Cause Analysis
(page 65) be applied. The most important Level 4 characteristic  is ultra -high lock -in
to the current mode. This explains why all the root causes must be resolved to solve

a difficult social problem.

Reliably and efficiently alving difficult socialproblems requires construction
of a probl emds e swemréglirad roottcausesaadlysiss t r u ¢
sential causal structure is the simplest possible cauaerdeffect diagram
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and/or simulation modehatdescribesvhy a problem occurs and how it will re-
spond to changes in its root causes.

Level 1 T The simplest possibleausal structure isolutionsandproblemsymp-

toms, as in Level 1The solutions cause the undesired symptoms to disappear.
Level 1is a blackbox ap- Black Box Model

proach. All solution decisions are

based on mental models of a prob-

lem. A black box model of a Causes

systemknows only the relation- (inputs)

ships between inputsgdusessolu-

tions) and outputeffects,symptoms). Everything else is treated asdifficult or

too expensiveo model corredy. For example, society has long known you must

eat to survive. But until modern medicine explained how food provided the nutri-

ents and energy needed by the body and how these processes worked, no one knew

whywe had to eat to survive. Or they had shallow intuitively derived theories that

Effects
(outputs)

were wrong.
Hill climbing (trial-anderror) uses a black box moddlll a hill climber is
concerned with is finding a solution

cautiously trying solutions that aséghtly different,and moving towards solutions
that work better than the one before, a hill climber can solve a prébfetne
solutonl andscape is simple. I f itds not,
or forever.Examples of hill climbing are alchemthe way an animal learns how
to escape from a cage after mudhaltanderror, many types of puzzle solving,
natural evoltion, and many simple problems we encounter regularlywtkaops,
| just dropped something in a dark room. Where is it?

Comparative analysisses a black box model. Tigput/output historpf mul-
tiple problemss searched for input factors that may explain varying levels of so-
lution succesdy statistical correlatianThis level can handle low complexity
landscaped-dowever, when a problem is encountered that has not been solved be-
fore and is not similar to previously solved problems, comparative andtysis
poorlybecause it has no wayéfficiently search fothe fewinput factors that may
work. Despite this limitationmany forms of statisticalomparative analysiare
widely used.

Level 2 is a gray box approach. Gray Box Model
A gray box model knows some <
of the relationships between inputs -
and outputs. Some of the essenti&2uses —>
causal structure ignown but not (") =
all, so much walking of the solu-

tion landscapesing triatanderroris still required Simulation modeling builds a

Effects
(outputs)
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gray box model by starting at symptoms and building a model that mimics those
symptoms. These modeddwaysinclude the intermediate causé&cause ther-

wise they would benable to generate symptom behavidowever,they tend to

not include the root causes because root cause analysisemployed.

Many processes are at Level 2. Any process that considers the IPAT equation
(explained on paggl) factors and their causes, but not the root causes, is a Level
2 processThis level can handle medium complexity landscapes and has worked in
many cases.

Level 3 is a glass box approach. Glass Box Model
INn a glass\box .model You can oot o L
fi s ethed entire essential causal = sufficiently complete | )
structure of a problenfor exam- Causes == explanation of the Effects
’ ) relationship between >
i (inputs)  e=——p P (outputs)
ple, after Newton discovered grav- causes and effects.  —3p

ity and the mathematical laws
governing the movement of bodies, astronomers had a glass box model of the uni-
vers® s mo t i o.Mheypceuld aowiaazurately predict where heavenly bodies
would be in the future (the effect) given their present location, speed, and other
bodies whose presence affected them (the sausalass box model provides a
correct and sufficiently complete explanation of the relationsbhtpiden causes
and effects.
Level 3processesan solvgproblens with a single root caus&uch problems
canbe easily inspectefbr causal structure and solutigristhe problem type is
well understoodThis level has also worked in many cases, such as medical diag-
nosis even though root cause terminology is not uBeditinely correct diagnosis
was not possible until human anatomy was understood, so that a glass box model
ofapati entés problem could be construc!
Note that when moving to Level 3he solution landscape is no longer
searchedlnstead, you inspect the physical system to determsicausal structure.
The two approachesf solutionsearch andtructuralinspection are entirely differ-
ent.This level can handle high complexity landscapesonlyif there is a single
global peak, since each recdusebased solution represents a global peak.

Level 4 is also a glass box approach. As problem difficulty increases multiple
root causes become the nofPnoblemsof high difficulty require Level 4 process
maturity. Due tdhigh problem difficultythe essential causal structure is inherently
complex and counterintuitive, and can be found only by using root cause analysis
and deliberately looking for subproblems. This is the strategy SIP employs.

The Level 4 diagraninext pagejs a particular type of causendeffect dia-
gram, callech fishbone or Ishikawa diagram hassix subproblemand hence six
potential areas faoot causes. Fishbone diagrams are one of hundreds of standard
root cause analysis toolor example, se€he Quality Toolboxby Nancy Tague,
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2005, which describes 136 todkage 24&ontainghe fishbone diagram example
shown.

Measurement Materials Methods

\ Raw materials \ Analytical procedure
a Supplier \ City Supplier 1

v
S\ Truck©\ Plant 1% Supplier 2
system ©

Lab solvent contamination
2
o,
<
Z
CA

6/
%

Iron in

Rust near
sample point

Materials of construction
P584

3 3 2

583 .0 /#2 &/pseo0 &
#3 Q7 /ps73 *

Environment Manpower Machines
Fishbone diagram example i This is structured around  the six standard areas that
root causes may be found in for manufacturing or service industry problems . meas-

urement, materials, methods, environment, manpower, and machines. SIP incorpo-
rates this dacempasitichad dc o n c etpet thréersubproblems  found in all
difficult large -scale social problems , as described on page  79.

Level 4 can handle high complexity landscapes with multiple global peaks.
Difficult medical problems tend to have multiple root causes, so they have multiple
global peaks, where each peak is a solution. Here doctors decompose the problem
into subproblems like cancer, heart condition, padrimmune systenmmesponsg
(all threemay bepresent in old patientsising symptoms that point to each of these
possibilities.Then they diagnose each subproblem to find its root cause, and finally
develop solutions teesolve each root cause.

There is little doubt thglobalenvironmental sustainability problem is a Level
4 problem.Therefore, he challenge facingustainabilityengineerss how to in-
creasetheir process maturity thevel 4 After that, it will take time, busolving
the problemwill be arelativelystraightforward matter afpplying the procesand
continuously improving it as needed, until the process is mature enough to solve
the problem.

For simplicity the above material omitted mode change. Solving difficult social
problems requirgresolving their root causes such that the system changes from
the undesired to the desired mode. Level 4 problems invariably require mode
change, a topic discussed in conjunction with the System Improvement Process.
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Chapter 2

Tunneling Through
Solution Landscapes
with Root Cause Analysis

The powerful business tool of root cause analysis allows a monumental stwortcut
solution landscape navigatiomstead of laboriouslyalkinga landscapejou can
rapidly tunnel throughby inspecting the system and building a model of its essen-
tial causal structure.

Tunneling through instead of walking forever

As described in the previous chapter, Level 1 approagikeshill climbing
and comparative analy3¥isearch the solution landscape for solutions in adrial
error manner. For difficult problems this can take a long time or forever. Simulation
modeling and other Level 2 approaches search the landscape more efficiently, us-
ing knowledge of intermediateauses. However, for the sustainability problem
Level 2 approaches have proven to be just as painfully slow, since none of them
have solved the problem.veel 1 and 2 are primarily
approachesThere is no alternativio the large amounts of guesswoihkvolved
since the root causase unknown

By stark contrast, Level 3 and 4 do not walk the landscape. Use of root cause
analysis allows a completely different appraachone t hat doesnodt
scape at all . l nstead, root cause ana
by systematically discovering the essential causal structure of the problem, in terms
of its symptoms, intermediate causes, and root sa0see that is known, only a
small number of solution strategiesake sense andeedtesting The low effi-
ciency of triatanderrorhas been repladéby the high efficiency ophysicalin-
spection How this conceptually works is shown the next page

Imagine that underneath the solution landscape mountain is the structure of the
problem: itssymptomsintermediate causes, root causes, high leverage points, low
leverage points, and so on. With the right process as your trusty guide, you can
ef ficiently €tausastructure with @ miminum efrluéneling. Once
ités found, solving the problem becor
upwards from the high leverage pointéimb out on top of the peak, and look
aroundto find the solutionshat, because the behavior of the problem is well un-
derstood, will tend to worthe first timewith a minimum of modification.
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Solution 1
C 3
Solution 2
C 3
3
\
Solution 3 : _ High
- 3 .\ Leverage
High ' o <\ Point 2
Leverage | <&
! Point 1 e, ‘\‘
06
‘ s Yo Tunnel entrance
- NGt oem 3 NG is the symptoms
High = S8 of the original
Leverage ‘ main problem.
Point 3
How SIP tunnels through a landscape i Rather than laboriously walking the sur-
face of a problemdés solution |l andscape, SI'P tunn
ciently discover the essential causal structure supporting the landscape. Once this is
known itds | ike we have Thetumelgakes & ninety gegrgettumni n g .
upward at each of the high leverage points. Like an air vent in real tunnels, the tunnel
goes straight up and pops out right at the optimum peak for each high leverage point.
After t hat all thatdés necessary is to |l ook around at

select the ones that are most likely to resolve the related root cause.

A brief history of root cause analysis

The history of looking for a probl et
humanity. Oumprimitive ancestorsn their attempts to learn how to escape preda-
tors or how to stay warm at night, knew that causasbtie effects. A chilly night
or wintercauses you to feel cold. Tlexling coldproblem can be solved by any-
thing that carsufficiently reduce thecause cold air such as a cave fre.

But root cause analysis is not jgsimehowfinding causes and resolving them,
as our ancestors dahd we do every daRoot cause analysis is thesystematic
practice offinding, resolving, and preventing recurrence of thet cause®f a
problem The proces®eginsby starting at problem symptoms and methodically
working backwards to the root causes. The process is conceptually designed to
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work in all cases, especially the more difficult problems, where normal preblem
solving methods fail.

Root cause analysis was inveniedhe earlyl 903 by Sakichi Toyoda (1887
1 9 3 King of Japanese v e nt Thres dl,h ofmas Ed i sfatherob f J
the founder of ToyotaWhile still a youngman Toyoda developed the habit of
consciously asking WHY something occurred until he arrived at its true root cause.
The habit appeared in his youth when
spend all day watching the grandmother next door weavingne ttaunderstand
the way the weaviddgymadahiwasndwor kkeded s
machine worked in the normal sense. He was silently asking himself WHY certain
things happened. WHY, for example, wa
replaced by machine looms?

Toyoda went on to invent the most efficient machine loom in the world because
he kept asking WHY. Early power looms were plagued by tread breakage, which
necessitated one operator per machine. Toyoda asked WHY they were breaking.
The causes were too numesao completely control, so he asked a further WHY
guestion: WHY is so much material and operator time wasted once thread breakage
occurs? The correct answer, because the machine did not automatically stop, was a
technical breakthroughlhat insight combned with additionalloom improve-
ments based on other WHY questiomsickly led to a 26éfold increase in produc-
tivityi n Toyoda 6 sconparedeall prévious lmams.

Toyodads met hod thervawhys o.iThe methodasks 8va iy | e d
does t hiudilthe coct gause(8) of a problem is fouidWhen a pr ol
arises... we repeatedly asky. This is the scientific basis of the Toyota systemn
22 The beauty othe Five Whys is it can be applied by anyone, anytime, to any
causaproblem. The trick is to not stop until yime found the true root cause. This
rule is so crucial that Taiichi Ohno,timeToyota Production Systetfibegins chap-
ter two this way:

Evolution of the Toyota Production System
RepeatingWhy Five Times

When confronted with a problem, have you ever stopped and agked
five times? It is difficult to do even though it sounds easy. For example,
suppose a machine stopped functioning:

1. Whydid the machine stop?
There was an overload and the fuse blew.

2. Whywas there an overload?
The bearing was not sufficiently lubricated.
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3. Whywas it not lubricated sufficiently?
The lubrication pump was not pumping sufficiently.

4. Whywas it not pumping sufficiently?
The shaft of the pump was worn and rattling.

5. Whywas the shaft worn out?
There was no strainer attached and metal scrap got in.

Repeatingvhyfive times, like this, can help uncover the root problem and
correct it. If this procedure was not carried through, one might simply re-
place the fuse or the pump shaft. In that case, the problem would recur
within a few months.

To tell the truth, the Toyota Production System has been built on the
practice and evolution of this scientific approach. By askihgfive times
and answering it each time, we can get to the real cause of the problem,
which is often hidden behind more obvious symptéms.

The Five Whys evolved into whatksowntoday aghe process abot cause
analysis. The process, in many sophisticated forms, has become a foundational el-
ement of businesnd engineerindNASA could have never put a man on the moon
or a rover on Mars withduts Root Cause Analysis Todh 1998 the U.S. Joint
Commission Accreditation of Healthcare Organizations began requiring use of root
cause analysis for all adverse evefite ISO 9004uality management standards,

a collection of guidelines for glity control, assume that effective correction action

Root ¢
alvasli'sse

The Core of Problem Solvi
. and Corrective Action =

Inves; v
gating <
'mpmwhg ,,'LEE* 9rs &

e
%

A multitude of books, courses, training programs, process certifications, and consulting
services has appeared to support use of root cause analysis in industry . Image from
film two of TDemocrackin @risigy 6fém series.
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is impossiblewithout knowinga pr o b | e mroob causesMamyngov@re-
ments and corporations require ISO 9001 certification of important suppliers. Many
organizations also want certification to insure they are producing top quality at low
cost.In 2013 over one million certifications of ISO 9001 performance were issued
across 187 countries, with maaghercompaniesising the standard without certi-
fication?®> The most popular form of modern quality contbalsed on root cause
analysis Six Sigma, isised by 100% of aerospace, motor vehicle, electronics, and
pharmaceutical companies in the Fortune 500 and 82% of all companies in the For-
tune?®

Imagine that. Every time you drive arcfly a plane,or take a prescription
drug, your life depends on root cause analysis.

In science, the preconditions for discovery of root cause analysis took a giant leap
wi t h Sir | Briacpia wiNah imtroduced the three laws of motion and

the universal law of gravityThe Third Law of Motion stated that f
action there is always opposed an equal reaction; or, the mutual actions of two
bodies upon each other are al wWdadgday equ
the third I aw is summarized as fiFor ¢
r e a c tThisccan.b® restated as every cause has an effect and every effect has a
cause.

Science consists of discovering cause and effect relationships, relevant facts,
and applying that knowledge. This paradigm began with Aristotle, who laid the
foundation for all of science with this fundamental princid&:prerequisite for
knowing anything is understanding why it is as & ia other words, grasping it
primary cause 28 For the purpose of solving difficult problems, Aristotlégsi-
mary causeis best called a root cause.

We can now derive theaw of Root Causes . We know from Newton's Third
Law of Motion that every effect has a cause. We also know from Aristotle's Law
of Knowing Anything that everything has a primary cause, which may be called a
root cause. Thereforall causalproblems arise from their root causésater in
this book this becomes the first of thae Laws of Root Causes.

Scientists apply the Law of Root Causes to both causal andausal prob-
lems, when thinking forward or backwards from behavior of interest. Sakichi
Toyoda, when he invented root cause analgst what we call the Law of Root
Causes was thinking backwards from a ca
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Social force diagrams

A popular visual business tool for finding root causesiise -and - effect
diagrams , also called fishbone or Ishikawa diagra@siantum physicists use a
specialized type callebeynman diagramsSIP uses apecialized typealledso-
cial force diagramsAll are showrbelow.

(A) Standard cause-and-effect diagram
Cause Effect

[ Equipment ][ Process }( Pecple ] (B) Typlcal Feynman diagram

N\
)- Problem

Secondarycause

Primarycause

[ Materials J[ Environment }[ Management ]

(C) Standard social force diagram. Start Undesired Desired
at Old Symptoms and work from there. Mod Mode
Be sure to get the Root Causes right, ode

because everything depends on that. Add Mode
additional layers as needed for longer Change
causal chains and additional diagrams for Old New
additional subproblems. Symptoms Symptoms
Superficial Solution Forces (S) T T
Superficial  Pushon Low  fanoe N
uperficia > Intermediate ew
Solutions Lere_rage b Causes Intermediate
oints ecause
S<R Causes
Superficial Layer — Easy to see
Fundamental Layer — Hard to see
Fundamental Solution Forces (F)
High can
Fundamental Pushon Lew'aga o kel Root New Root
Solutions Pointg bchauFfe Causes Causes
2 |
Root Cause New Root
Forces (R) Cause Forces
Three visual tools for taming the complexity of cause -and -effect behavior T
Diagram A shows the standard six subproblems of manufacturing and service prob-
|l ems. Diagram B shows a single quant um-apdheffaci cs pr

structure in a manner that makes the calculations involved several orders of magnitude
easier than no diagram. Diagram C analyzes a single subproblem in a manner that
instantly shows why past solutions failed and why fundamental solutions can succeed.

All three diagrams allow pro blem solvers to much more easily construct the mental
model needed to correctly understand the essential causal structure of a problem. This
separates the signal from the noise and makes the problem solvable. 2
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The monumental challenge of problems like sustainability is how do you cut
through the overwhelming complexity? Social force diagrams reduce confusing
complexity to clear simplicity by organizing the main forces involved into a stand-
ard format, that oncenglerstood shines the light of clarity on the problem.

This parallels the wageynman diagrams tamed the unmanageable com-
plexity of quantum physics calculations by introducing a simple visual tool that
made that complexity manageable:

In the hands of a postwar generation, [Feynman diagrams were] a tool intended
to lead quantum electrodynamics out of a dechdesn g mor as s . é
di agramsé aid, entire new calcul ati
learned to calculate this that many had barely dreamed possible before
World War Il. It might be said that physics can progress no faster than physi-
cistsd ability to cal cul ateeabledTcbms s ,
putation might today be said to be enabling a genoeviclution, Feynman
diagrams helped to transform the way physicists saw the world and their place

in it.30

SIP analyzesach subproblem using social force diagrafsocial force
diagram showsat a glance the higlevel causal structure of a problem and the
desired mode chang&nalysis begins with the standard formabDahgram C The
tool provides a standard vocabulary and analytical framework especially suited for
difficult social problems. Social force diagrams serve as roadmaps to the much
more complex feedback loop models behind them.

In the standard social force diagram shown in diagram C, the line arrows rep-
resent causandeffect forces. Arrow line thickness indicates relative force
strength. The three large box arrows to the left of the mode change represent the
pr obl e mbs forfcas.rCereect application of fundamental solution forces
causes a system mode change to the new mode on the right, where the problem is
solved.

Social force diagrams simplify difficult social problems to their three main
forces. The first is thevot cause forces causing the problem. In difficult prob-
lems this systemic force is so strong it causes modeitioakd inherently high
resistancéo mode changesystemic means fAori ginating froc
a manner as to affect the behavior of most or all social agents of certain types, as
opposed to originat i¥mgle fook enn{also natled kot d u a
meostasiordynami ¢ equi l i brium) occurs wher
together to hold the system into a particular mode via compensating feedback. The
stronger the loclkn, the stronger the automatic resistance to mode change. Exam-
ples of lockin are thermosts, the guidance system in a missile, and the many self
regulating behaviors of living systems like cells, species, and ecosystems.
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The central role of lockn in the environmental sustainability problem has long
been noted, such as by Garrett Hardimhe Tragedy of the Commons A Eac h m
is locked into a system that compels him to increase his herd without limét
wor |l d t ha tockinsoccurs imall tlificdlt spstemic social problends
unsolved problem is locked in the undesired mode (the wrong mode), while a
solved problem has switched to the desired mode (the right modeqiffioult
problems, like local pollutioor susceptibility to flooding, may be solved with no
mode change, making themucheasier to solve.

Working backward from the symptoms, problem solvers identify what they
believearethe causgand develop solutions based on thasumption | f i to
difficult problemthe solutions fail at first because they atgerficial solution
forces attempting to resolve intermediate causes. This is tlenddgpe of force.

Using traditional met hods, all probl
ficial layer. But with RCA, problem solvers can penetrate to the fundamental layer
and see the problemés complete causal
and theirhigd ever age points. Thi s taunderstand s u
the fundamental character of interactions between nature and societywh i ¢ h ,
argue, has the potential to change the sustainability problem from impdssible
solve to solvable.

Once the root causes are known the third type of force can be emplayed.
damental solution forces (force F), if properly designed, resolve the root
causes by changing the feedback loop structure of the system such that a new ho-
meostasis (dynamic equilibrium) becomes more attractive.-lrotdk the present
mode ends, causing the system to quickly ttemsto the desired new mode. The
system stays locked into the new mode due to the new root cause forces arising
from the new feedback loop structure intmodd by the fundamental solution
forces. If analysis and solution convergence testing are done well, the solution force
will solve the problem rapidly and relatively permanently, in the same predictable
engineering manner by which so many difficult bussfesgineering problems
have been solved using RCA.

A leverage point is the exact place in a social system structure a solution
interventionpushes on.SIP advocates modeling difficult problems, Be point is
a node in the model corresponding to points in the real worldwy Aeverage
point is connected to an intermediate ca(faése root cause or proximate cause)
in such a manner that pushing on the low leverage point will reduce, besoloe,

the intermediate causBuperficial solutions (symptomatic solutiong)ush on
low leverage pointsA high leverage point is connected to a root cause such
that pushing on the point wittundamental solutions will resolve the root

cause.
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System leverage due to feed-Small change
back loops is a tricky concept to force Small change in
grasp. The illustration provides a i system behavior due to
mental model of the difference much smaller systemic forc
between low and high leverage than the change force
points.The difference in pushing T
on these two types of points is
conceptually similar to Archime-

Low
leverage

point
d e @ of Levers , where
Force A x Length A = Force B x Large change in
Length B. In the Law of Levers, system behavior due to

much larger systemic forc

the amount of leverage obtained than the change force

depends on fulcrunpcation In
feedback loop structures, the

. Small change
amount of leverage obtained de-  t5ce
pends onpush point location, i

which is the nde selected to push
on with a solution.Choice of
node determines the change force
multiplication achieved as a re-
sult of the feedback loops involvatdhis is critical because in large social systems,
problem solvers can only push on a leverage point with small amounts of force.
How much leverage one push point can provide versus another point can be deter-
mined(quickly) only by a feedback simulation model.

Why exactly do superficial solutions work only partially, temporarily, or not
at all? Because the superficial solution forces can never exceed the root cause
forces. The diagram shows this law of nature Witdi R T he equati on
is always |l ess than R. 0 By cont rFest ,
R, meaning AFundament al solutions <can
that F > R. 0 Diagram arrow thickness

These two equation$§, < RandF > R, epitomize how social system engineers
need to think in order to solve the very difficult social problems our world faces
today.

High
leverage
point
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Historical examples of social force diagrams

To illustrate how soci al force diag
examplesin all caseslock-in was so strong that solution required mode change.
The examplegddemonstrate how a difficult social problem and its solution may be
analyzed at the high level. They also illustrate how, as far we know, all historical
difficult large-scale social problems have required a mode change to solve, due to
the powerful forcesf mode lockin. Different analysts would initially draw differ-
ent diagrams, butlaiould have the necessary mode change. With deeper analysis,
the diagrams would tend to converge.

Firstonsi der one of hi storyés most i n
countless warlords, dictators, and kings. Baecratic Ruler Problem was
eventually solved by invention of modern representative democracy. This took
thousands of years and much painful trial and error because the root cause was
unknown. However, now it is known, allowing the diagraeiow to be con-
structed.
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. oid Mode New
Autocratic Ruler Problem Symptoms ~ Change  Symptoms
Social Force Diagram Low median Much higher
quality of life

while rulers

- . much better off
Superficial Solution Forces (S)

Superficial Solutions

Low Leverage Points Intermediate

Push on Forced Can?ot couses
Revolution, uprising, replacementof _*s° Mostly bad
assassination, coup, etc bad ruler with a rulers
good one
Fundamental Solution Forces (F) Root
Fundamental Solutions High Leverage Points Causes
Modern democracy, Pushon

The concept that Caln
people have rights and "5°"¢
therefore must have
power over rulers

No easy way
i to replace a

whose essence is the K
voter feedback loop bad ruler with

a good one (1)

Root Cause
Forces (R)

(1) More broadly, the root cause is low ruler accountability.

median quality of
life while leaders
slightly better off
New

Intermediate
Causes

Mostly good
leaders

New
Root Causes

Rule by the
people, via the
voter feedback
loop, checks and
balances, etc.
New Root
Cause Forces

The diagram shows why superficial solutions failed to solve the problem for
so long (bad rulers kept reappearing once one was removed), why the fundamental
solution worked (good leaders now tended to appear), and why, once the mode
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change occurred, the institution of democracy automatically spread (it was now
much more attractive due to the new symptoms) beyond its invention nations (the
United States and France). Democratic systems have tended to stay in the new
mode due the new rocause force of rule by the people, supported by the right
new feedback loops: voter feedback, checks and balances, government transpar-
ency, etc. If these loops become weak the new mode will regress to the previous
mode, as it threatens to do today in gnaations with authoritarian leaders.

Like the other examples, the diagram is simplified. It is not the summary result
of full application of SIP, which would involve a social force diagram for each
subproblem, a filled in SIP matrix, and simulation models as needed.

Simplified social force diagrams like this one can roughly explain how past
social problems were solved from a root cause analysis perspective, thus illuminat-
ing what really happened. Simplified diagrams can also be used to take a quick first
pass at a coent problem to arrive at a wedtructured pranalytic vision, which

Schumpete?h el d i s necessary for any new s
is of necessity preceded by a+amalytic cognitive act that supplies the raw mate-
rial for the analytic effort. o

The first social force diagram for a problem should usually be created before
modeling its underlying feedback loop, because a diagram is so much faster to think
through and provides the architecture of the model. Social force diagrams are how
modelers shald think at the strategic macro level. Once modeling begins, the
model and diagram evolve together. The practicdraiving thesocial forcedia-
gram firstsolves the biggest problem facing every modeler: Where do | begin?

As a second example, consider Hegurring Wars in Europe Problem . The
diagramshows traditional solutions to the Recurring Wars in Europe Problem

Old Mode New

Recurring Wars in Europe Problem Symptoms ~ Change  Symptoms
Social Force Diagram Regular large- No more large-
scale wars in scale wars in
Europe Europe
- . New

Superfl(:la! Solution Forces (S) . termediate It e

Superficial Solutions Low Leverage Points Cannot | C2USeS Causes

Peace treaties, pushon  Directways resove Arms buildup Shared goals
defenses, royal inter- ——Jp to discourage ——J  with strong and a common
country marriage, etc. attack bgcgulge attack capability good attitude

. Root Causes ? R Ngvv ¢

Fundamental Solutions High Leverage Points Pursuit of survival of OPI'tigmsi‘;Ster—country

European Union, Tight inter-country ~~ Can the fittest strategies coupling via free

with the Benefits PUSho" coupling so if you harm in order to maximize trade, common
of Cooperation another country you are |’ a stateG competitive currency, free
feedback loop harming yourself F>R advantage (1) immigration, etc.
Fundamental Solution Forces (F) Root Cause New Root

(1) The root cause is more commonly known Forces (R) Cause Forces
as extreme nationalism.
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didndét work because they didndét resol
successive world wars on European soil, problem solvers said never again and in-
tuitively looked deeper for the root cause and its high leverage point. The resulting
solution, the European Union, caused a permanent mode change. Today ho member
of the union would even consider war against another member since that would be
terribly seltdestructive.

The superficial solutions failed because of pushing on a low leverage point.
All those peace treaties, military defenses, royal marriages between countries, and
so on did |ittle to resolve the root
advantge was a much stronger force than the superficial solutions.

The fundamental solution worked because it pushed on a high leverage point.
A high leverage point is connected to a root cause in such a manner that pushing
on the high leverage point greatly reduces the root cause force to an acceptable
level or eliminats it altogether. This resolves the old root cause forces and creates
new root cause forces.

The new root cause forces resulted from careful design of the fundamental so-
lution. Once member states took the first step toward tight-cdentry coupling,
the new reinforcing feedback loop Bénefits of Cooperation began. The Eu-
ropean Union started with market integration and proceeded to further integration
(for most members) via a common currency, NATO membership, military integra-
tion, open borders between member states, common policies on agri@itture

The diagram explains why the United Nations has failed to prevent war be-
t ween its member states. The United N
erage point sufficientiyWhy is that? Because of change resistance from member
states, who (unlike European Union members) have refusgiéltbany sover-
eignty to the UN.
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A third example is th@loney in Politics Problem . The problem has plagued
democratic systems ever since they were born, though it has grown more acute in
the last several centuries due to the appearance of largeofiircorporations, la-
beledCorporatis profitisin the diagram.

Old Mode New

Money in Politics Problem Symptoms ~ Change Symptoms
Social Force Diagram Political elections and Political elections and
decisions that mainly decisions that mainly
_fa%/or ptowerful special favor the common good
- . interests
Superficial Solution Forces (S) nfermediat e
Superficial Solutions Low Leverage Points " Elﬂief © " ((a:ramuzelsa ©
Campaign finance p,g o, ~ Regulate  Canot Too much Strong preference from
reform, lobbying =3 undesired ———Jp special interest corporate proxies to solve
restrictions, etc. behavior money in politics problems that would
benefit the common good.
Fundamental . . Root Causes New Root Causes T
Solutions High Leverage Points ) . .
~ pushon San - Mutually exclusive The goal of the dominant life
Corporation Correctness of goals goals between formin the human system,
20 > for artificial life forms Corporatis profitis and (" Corporatis publicus, is to
Homo sapiens (1) optimize long term quality of life.
Fundamental Solution Forces (F) Root Cause Lh;]sa\clzut?]%srithﬁt ?r?qmlflcri\tssgsatlem
(1) Presently corporations have the wrong goal Forces (R) 9 P goal.
of maximization of short term profit. New Root Cause Forces

Theold symptoms are that political elections and decisions mainly favor pow-
erful special interests, notably large-foofit corporations and the rich. The prob-
lem is widely <called the <corruption
obvious thempe&s attoo nmeaclest money in p
the leverage point strategy is also obvious: regulate the undesired behavior. This
has been attempted with campaign finance reform, lobbying restrictions, etc.

But serious reform via new | aws doe
large ones like Russia, the United States, and India, for two reasons. First, the foxes
are guarding hen house, so they oppose such legislation, causing it to pass in weak-
ened forrmor not at all. Second, if it is passed, politicians and special interests adapt
and find new ways to circumvent the new laws. Continual solution failure indicates
there must be a deeper cause of too much special interest money in politics.

If one drills down for that deeper cause, armed with a process like SIP, even-
tually you will find the root causes. This the SIP analysis has done, as presented
later. Briefly, the main root cause is mutually exclusive goals bet@egporatis
profitis and Homo sapiensThe goal ofCorporatis profitisis maximization of
shortterm profit. The goal oHomo sapienss optimization of longerm quality
of life for people, for those living and their descendants. These goals are so mutu-
ally exclusive they canndie achieved in the same system. Currently the corporate
life form dominates the human system to such an extenitshgaal has become
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the implicit goal of the systeras demonstrated by system behavior. The inevitable
result is the superficial solutions d
But if problem solvers direct their efforts to fundamental solutions that can
resolve the root cause, everything changes. Once the root cause is resolved the sys.
tem undergoes a mode change, to the new symptoms as shown.
Significant mode changes are so common the English language has a word for
them: Arevolutionod or fArevolutionary.

A fourth example of a social force diagraruw to reform politics , may be
found on pag@60.

How the IPAT equation models only intermediate
causes

As we proceed disséy how to tunnel through the mountain of complexity
instead of taking forever to walk the
come familiar with the IPAT equation. This insightful equation, created in the
1970s, gives an accurate measure of asystem t ot a l environmert
three factors. This allows all sorts of deeper causal insights.

The IPAT Equation

The IPAT equation is a widely used simplification of the factors causing
environmental degradation. The equationis | = P x A x T. This is short for
environmental | mpact= Populationx Affluence (consumption per person) x
Technology (impact per unit of consumption). It's crucial to remember that

the three factors are intermediate causes, not root causes. To calculate

impact per year, A & units must be consumption per person per year.

consumption impact
Impact = Population X - X )
per person per unit of
consumption
I P A T

From a root cause analysis point of view, the PAT factors are intermediate
causes. Deeper causes exist. therP factor, overpopulation,the deeper causes
could belack ofa demographic transition, poverty, rising life expectancy, mecha-
nized agricultureetc TheA factor, rising affluence in terms of consumption per
personhasd eeper causes, |l i ke Athe coMmon
and falling prices due to the industrial revolution and a myriad of production effi-
ciency discoveries since then. Thdactor, increasing environmental impact per
unit of consumption due to the technology used, has deeper causes like the profit
motive, globalization, and growth of scienédl.thesedeeper causes in turn have
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even deeper causes. Thousands of deeper causes of the PAT factors could be ex:
plored. Following the causal chain correctly would eventually lead to the root
causes.

Ti me and time again, wedve seen peoj
as a root causer treat a factor as a root causkis is a fatal error.

Chertow describes an importaaxample of this erm in The IPAT Equation
and Its Variant$*where herelatets ow fl n the early 1970:
devised a simple equation in dialogue with Commoner identifying three factors that
created environment al i mpact. €& Commo
tremely influential environmental thinkers forageret i o n . odisagieee t h 1
onwhichfactois At he dominant reason for envi
domi nant r e as broad rodot sause, svighdo impetusttdhamalyze the
causal chain any deeper.

Ever since the IPAT equation clarified the problem to solve, the research con-
versation has been dominated hyestions likeHow can population growth be
reduced?ather tharWhat is the cause of population growthiRe first question
intuitively jumps from intermediate cause to solution, with the low leverage point
being reduce population growth. By contrast, the second question is a Five Why
guestion which wilknalyticallylead to the root caus€his mindset has framed the
debate and the analysiger since

This error springs from unfamiliarity with what root causes really are. The er-
ror is so common that SIP gives it a name:

The Superficial Solution s Trap

The trap occurs when peopl e assume
an easy trap to fall into because root causes can be deceptively hard to identify, as
the sage of system dynamiday Forresteidescribes: (Italics added)

The intuitivel ysaribl probtemsared@st wlfall into on s 6
one of several traps set by the character of complex systems. ...people are
often led to intervene abintsin a system wherlkttle leverage existand

where effort and money have but slight effect.

...social systems are inherently insensitive to most policy changes that
people select in an effort to alter behavior. In facépcial system draws
attention to the very points at which an attempt to intervene willHait
man experience, which has been developed from contact with simple sys-
tems, leads us to look close to the symptoms of trouble for a cause. But
when we look, we are misled because the social system presents us with
an apparent causehat is plausible according to the lessons we have
learred from simple systems, although this apparent cause is usually a
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coincident occurrence that, like the trouble symptom itself, is being pro-
ducedby the feedback loop dynamics of a larger system.

A

Forrester 6s fiapmpoaacaeeadnalys@llatseentermedsate wh a
cause. ALittle | everage existso if pe
because that leads to pushing on low leverage points.

This chapter explained hofer difficult problems,engineers can rapidipnnel
through solution landscapes with root cause analysis, rather than endkdkaig
the solution landscape. The maimnelingtool is social force diagrams, which are
part of:
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Chapter 3

The System Improvement Process (SIP)

Again, a word of cautionSIP isyoung Much further evolution lies ahegsllP
shouldnot beinterpreted atheprocessbutratherasa first iterationvhose purpose
is to showwhat is possible.

SIP is a comprehensive method for applying root cause analysis to difficult
largescalesocial problems. Surveying the business and academic literature, we
found no such method was available so we were forced to develop one, a common
occurrence on novel classes of problems. NASA encountered the same situation:

The NASA Root Cause Analysid R
Tool is designed to facilitate the TRANSIER FroRaN
analysis of anomalies, close call
and accidents and the identificatio
of appropriate corrective actions t
prevent recurrence. The RCAT sof
ware provides a quick, easy, acc| NASA Root Cause Analysis Tool (RCAT)
rate, and repeatable method

perform and docunmé root cause

analysis, identify corrective actions '

perform trending, and generate data
usable in precursor analysis and probabilistic risk assessment.

After extensive review, NASA found that none of the commercially avail-
able tools and methods would support a comprehensive root cause analysis
of all the unique problems and environments NASA faces on the Earth, in
the ocean, in the air, in space, and @ons and planetary bodies. Existing
tools were designed for a specific domain (e.g., aviation), a specific type
of activity, a specific type of human error (e.g., errors of omission) or had

a limited set of cause codes. The NASA RCAT, a papeed tool wih
companion software (now available free to government Agencies and con-
tractors), was designed to address the shortcomings identified in existing
tools 36

Thwink.org developed SIP from scratch to solve difficult lasgale social
problems of anyype particularly the sustainability problerfihe process is sum-
marized in the matrix below.
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The four main steps
— The five substeps of analysis

— The standard three subproblems of the main problem
1. Problem Definition| | | The System Improvement Process (SIP) g
A. How to Overcome B. How to Achieve C. How to Avoid _§
Subproblems Change Resistance Proper Coupling Excessive Model Drift S
Symptoms Symptoms Symptoms S
A 4
2. Analysis A Find the immediate cause of the subproblem symptoms @
in terms of the system’s dominant feedback loops. E%
Spend about 80% | B Find the intermediate causes, low leverage points, g ?
of your time here. and superficial (symptomatic) solutions. -
The problem i . .
solving battle is C | Find the root causes of the intermediate causes. -
won or lost in this s
step, so take the D Find the feedback loops that should be dominant to 52
time to get the resolve the root causes. ED %
analysis right. %
E | Find the high leverage points to make those loops go dominant. =
£ soluliey Converge on solution elements to push on HLPs, with testing.
Convergence
4. Implementation Implement solution elements that pass testing.
Continuous Process Improvement — The foundation of the entire process
The SIP matrix. Each column employs a social force diagram and necessary models.

The matrix isthe mental model of SIP. All work goes on inside a cell, so you
always know where you are in the process and what to do next. SIP usebya step
step filFin-the-blanks matrix, with one instruction per cell. A completed matrix
contains one hypothesis per céllease peek ahead to the completed matrix on
pagel08so you can see where this tool allows you to go. Then whategaihere
will make morepracticalsense.

SIP has four main stepstep 1 defines the problenstep 2 decomposes the
one big problem into carefully identified smaller and hence much easier to analyze
subproblems. The three subproblems present idiffitult social problems are
shown Each subproblem is then analyzed usinksteps A to EStep 3 uses that
information to converge on solution elements. Finallsh 4 implements those
solution elements that have passed testing.

The process is flexible and highly iterati®rocess output is not policy rec-
ommendatioa but a solved problem, since SIP includes implementakoficy
managers use SIP and are thus treated as an integral part of the prémess
smooth transition to the Implementation s is not intended as a research tool,
but as a public policy formation tool.

Research has shown that all conscious decisiamd all problem solvings
based on mental models of a problem and its cor§&Rtprovides a standard high
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level mental model of a problem in the form of the SIP maitnid its social force
diagrams SIP is asocial system engineeririgol for building the knowledge (the
mental model) required to solve a problem and keep it solved.

The System Improvement Process is derived from the natural way people go
about solving problems. They intuitively apply these four steps:

The Universal
Problem - Solving Process

1. Identify the problem
2. Understand the problem
3. Decide how to solve it

4. Implement the solution

The process of solving any kind of problem consists of first noticing the prob-
lem, then understanding the problem, then deciding what to do, and then doing it.
People routinely zip through these steps so fast they solve little problems in sec-
onds, like thesudden appearance of a puddle of spilled milk. Bigger problems take
longer, but the basic process is always the same.

This is the process everyone has used millions of times to solve problems. We

do it so fast we rarely consciously e
on a problem where it doesndt work an
we us e ?tjudfevingitaAll that will lead to is more solution failure.

Il nstead, we need to stop, i mprove t|

the problem, and only then return to solving the problem. Once we do this, we have
broken through into the mindset pfocessdriven problem solvingpage 10),
whereonce youbve selected a process, Yyo
cuting the process or improving it.
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Using the universal problesmmo |l vi ng process as a st
the above steps to nouns representing major project milestones. This gives the four
main steps of SIP.

The Four Main Steps of SIP
1. Problem Definition
2. Analysis
3. Solution Convergence

4. Implementation

The strategy is to continually amplify the value of your work as it flows
through these four steps, unt i | by th
it has a high probability of solving the problem. This amplification is accomplished
by following the guidelines for each step.

This is not a Awaterfall 0 process.
bogs down ités wusually due to an erro
of that step again that is causing the later step to fail, and then continue. Much less
often,but much more important, fixing the bog down requires improving the pro-
cess.

The four main stepsf SIPwork like this:

Step 1. Problem Definition

This stepdefines the problem using a standard forrividve system A under
constraints B from present state C to goal state D by deadline E with confidence
level F.

Moving from the present state to the goal state requires a mode change. SIP
treatdifficult systemicsocial problems as social systems stuck in the wrong mode.
By finding and resolving the root cause forces holding a system in its present
desiredmode, andngineeringhe newroot causdorces to hold the system in its
new desiredmode, the system suddenly flips into there attractivanode. SIP
does this by engineering the feedback loop changes necessary for the mode change

Political revolutions are an example of sudden mode changes, but they fre-
guently have negative side effedf¢i t h correct knowl edge
structure,mode changes can be designed to not lo&eely significantnegative
side effects, since you are workitagically (like an engineerinstead of intui-
tively.
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Step 2. Analysis

Problem decomposition

This step begins by decomposing the original problem into the three subprob-
lems present in all difficult largscale social problems, plus additional subprob-
lems as needed. This decomposition transforms the original problem from
unsolvable to solvable, because you are no longer trying to simultaneously solve
multiple subproblems and resolve multiple root causes without realizing it. During
our research we found that without the right decomposition the sustainability prob-
lem was impssible to analyzériefly, the three standard subproblems are:

A. How to overcome systemic change resistance i Also called
solution change resistance, lack of political will, inertia, defending the
status quo, and barriers to action, systemic change resistance is the ten-
dency for a system to resist particular solutidifse system dynamics
literatureu ses the term fipolicy resistanct
interventions to be delayed, diluted, or defeated by the response of the
system to the 3 Ghawge resestarice iothe modt ime | f .
portant subproblem to solve (in the short term) and must be solved first
if possible.

B. How to achieve proper coupling T Proper coupling occurs when
the behavior of one system affects the behavior of one or more other
systems in a desirable manner, using the appropriate feedback loops, so
the systems work together in harmony in accordance with design objec-
tives. For examplaf you never felt hungry you would starve to death.
You would be improperly coupled to the world around youhe envi-
ronmental sustainability problem, the human system is improperly cou-
pled to the greater system ikds within, the biosphere. Note how the
definition of proper coupling immediately enforces a particular feedback
loop pattern perspective. The original problem to solve is usually a
proper coupling problenin the Autocratic Ruler Problem (pag®) cit-
izens were improperly coupled to their rulers. In the Recurring Wars in
Europe problem (pag#8), a collection of states were improperly cou-
pled to each other.

C. How to avoid excessive solution model drift i A solution is a
model of understanding about how a system should respond when the
solution is implemented. If the model is correct the solution works. Oth-
erwise it fails. Excessive solution model drift occurs when a solution
model works at first and therode s n 6t . The solution
change in the problem, change in how the solution is manatged||
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social systems continually evolve, so solution model drift is the norm.

To avoid excessive drift, solution managers neosttinuallyevolve so-

lutions as thesystemevolves or solutions must be sedfvolving In the

long term this is the most important subproblem of them all, because if
itds not solved a political systen
multiple problem recurrence.

This standard decomposition allows problem solvers to work more efficiently,
by what we estimate is several orders of magnitude. Standard decompositions are
the norm for mature RCA processes, such as the original four Ms of manufacturing:
Materials, Method, Machines, and Measureméht.

Change resistance differs from leickin that change resistance is to particular
solutions, as seen in the symptoms for subproblémthe Summary of Analysis
Resultypagel08). In mode lockin, the feedback loop structure of the system locks
the system into a particular mode of behavior, where certain agents behave in a
similar manner and find it hard to behave otherwise. An undesirable mode creates
a problem to solve, as sedinectly in the symptoms for subproblems B, C, and D,
and indirectly in the analysis model for subproblem A, which causesinoitk
systemic change resistance.

Each subproblem then undergoes the five substeps of analysis. As this occurs
a social force diagram and feedback loop model of the subproblem are constructed.
A simulation model rather than a causal loop diagram is preferred, though the latter
will suffice for simple subproblems. Model simulation allows rapid theoretical test-
ing of the analysis via scenarios that would be slow, expensive, or impossible to
test in the real world-or simulation modeling we recommend system dynamics,
due to its elegant simpilty, its emphasis on feedback loop structued its suita-
bility for qualitative or quantitative modeling.

The five substeps of analysis serve
solid first iteration of the anal ysi s
essential causal structure. Once a problem is properly decomposed, identifying the
main feedbek loops that comprise the root cause forces is, from our experience,
the crux of an effective analysis.

Strong definition of root cause

SIP utilizesa strong definition of root causa root cause is that portion of
a systembs feedback | oop structure th
the systembébs structure produces a pro
merous unproductive root causes to be quickly eliminated. The five requissment
of a root cause are:

1. Itis clearly a (or the) major cause of the symptoms.
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2. It has no worthwhile deeper caus
occur? What is its cause?0 at an a|

3. It can be resolved, by pushing on its high leverage point(s) to initiate the
desired mode change in complex problems, or to merely change the node
with the root cause in simple problems. (Mode change versus node change)
Resolved means the problem vgitobablynot recur due to that root cause.

4. Its resolution will not create other equal or bigger problems. Side effects
must be considered.

5. There is no better root cause. All alternatives have been considered to the
point of diminishing returns.

Therequirements must keipportedoy a model of the essential causal struc-
ture of the problem with all important feedback loops clearly organized and named.
For simple problems this can be a causal loop diagram. For complex problems a
feedback loop simulation model is required.

The field of root cause analysis su

causeo really means fAunfavorable root
sired symptoms. There are three additional types of root causestaibyable
rootcause ( positive cause) is one that <cal

cause f or sdasfarce dimsgeniareifanorable root causes. (2)alse

root cause IS an intermediate cause treated as if it was a root cause. () An
changeable root cause is one that cannot be changed (resolved), and may cause
desired or undesired symptoms. Examples of unchangeable root causes for social
problems are the pervasive force of struggle for survival of the fittest, human
bounded rationality, and instinctual saptibility to fallacious political appeals that
provoke fear via the fightr-flight response, by painting a false threat of some type.

The five substeps of analysis

After problem decompositionaeh subproblem undergoes the five substeps of
analysis. As this occurs social force diagram anf@edback loop model of the
sulproblem is constructed. Th®cial force diagrars a highlevel summation of
the model. The model is a lel@vel explanation of theocial force diagransu-
ally, a simulation model rather than a causal loop diagram is constrivinel!
simulation allows rapid theoretical testing of the analysis via scenarios that would
be slow, expensive, or impokk to test in the real world.

The details of the five substeps are covered in a later section.

Step 3. Solution Convergence

Using Analysis step results, this step converges on the solution elements that
can push on the high leverage points effectively. By comparison to step 2, step 3
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goes quickly. In a large social problem, there are countless possible solutions. But
there are only a few realistic ways to push on a single high leverage point. By
building the essential causal structure of the problem and identifying its high lev-

erage pots, searching the solution landscape for solutions becomes an almost triv-
ial task.

A high leverage point is a specific place in the causal structure of the prob-
l em to change (or fApush ono) to resol
point description, such as fAraise pol

rizes a solution strategy that dam realized with one or more solution elements by
pushing on the high leverage point.

High leverage points are hidével solution strategies. Solution elements are
tactical plans for implementing those strategies.

Once againthe procesfocuses and structures your woB{P allows solution
hypotheses to be constructed usagtandard formatSolution element A pushes
on high leverage point B to resolve root cause C in model D in order to eliminate
symptoms E in subproblem By contrastcurrentprocesseemploya much less
sophisticated standard format or none atéakin, note how we are now thinking
like engineers.

This step uses analysis results to rapidly converge on the few solution elements
that could plausibly work. These become solution candidates and are then tested.
Testing reduces the number of candidates to the selected few that will be imple-
mented. Testinggkes many forms, principally simulation model scenarios, labor-
atory experiments, field experimentand pilot programd-or difficult problems
much iteration with the Analysis step will be requirétis step ends when there
is a high probability the setted solutions will work to initiate the desired mode
change scenario.

As convergence proceeds the analysis is updated to reflect how pushing on
high leverage points causes the system to behave. This way you always know why
a solutionshouldwork, and eventually why a solutiadoeswork. If a solution
doesndédt work, the reason why is relat
analysis and further iteration.

Step 4. Implementation

Here the most promising solutions become policy proposalsf @mdepted
are implemented. Implementation tends to go smoothly, in an engindkeng
manner with a minimum of surprise and solution adjustment, due to high predicta-
bility of how the system will respond. Any significant deficiencies in solution suc-
cess cause itefah to step 2, analysis, where the analysis is first updated to reflect
what was learned. The process then proceeds as bkéegion as needed is
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crucial because larggcale problems tend to be ongoing and need perpetual man-
agement, ideally via a strong solution to the model drift subproblem.

SIP was designed for solving difficult largeale social problems. Such prob-
lems are so large and systemic that their management falls under the responsibility
of governmentSIP is a tool for better governance, to be used by policy managers
to analyze problems and generate optimal poljces well as by scholars and
NGOs who seek to make well supported policy recommendations to governments.

The final output of SIP is not policy recommendations but solved problems.
SIP solves difficult problems by inducing a systemic mode change. The Implemen-
tation step moves a system from its present mode to its preferred mode. This is
done by scaling up sdion elements after they have passed sstle testing in
the Solution Convergence step. The mode change will normally go smoothly and
predictably. This is the payoff for using a process that fits the problem.

The foundation of ¢ ontinuous process improvement

Underneath the four main steps siigitinuous process improvemeifite most
important step of all. This step has taken SIP, the analysis, and the sample solution
elementgas well as countless other procestesjhere they are today. Continuous
process improvement iefoundation of any highly productive process.

At the strategic |level, the process w
how entire industries perform root cause analysis today, every day, in order to solve
their own tough problems. The difference is SIP fits social problems rather than
busines problems, and thus emphasizes mode change management rather than pro-
cess control management of defects and incidents. However, as we shall see, the
standard subproblem of A Howoedemphasipent r C
process control. This subpiein comes into play after a successful mode change.

In the short term, SIP concentrates on mode change. In the long term, SIP concen-
trates on process control management, just as business processes do.

Now t hat webve described how SI P basi
picture, followed by some of SIPb&6s de

Problem solving is a learning process

Solving truly difficult problems requires lortgrm effort to raise process ma-
turity high enough to solve the problems to the desired level of qublity.re-
quirescentering the entire effort on continuous process improvement



The System Improvement Process (SIP) 63

Continuous process improvement is the same as formalized organizational
learning.The better the process, the faster everyone le&ash process improve-
ment isaPlan Do Check Act learning cycleasillustratedbelow.*®

Quality
Improvement

v

Time

Popularized by E. Edwards Deming, in one form or another this learning cycle
lies at the center of all continuously improved processes. Each new set of standard
operating procedures (shared knowledge in the form of shared mental models) sets
a higher levebf quality. All organizational learning follows this model. The ad-
vantage of making the model explicit with a formal process that fits your problem
is you can routinely expect quality improvement (as measured in defects per op-
portunity to please the custer) of an order of magnitude or more, as countless
companies and industries have done. Deming later chdichedlo to fistudyo to
emphasize analysis over inspection.

When vy oub raproeessercaptoblamgeach tdaddeviation from
expectations, whether from a simulation, an experimental study, or-aoddl
study or implementation, is also a learning cycle. Adroit management of a process
like SIP makes these learning cycles higteliable andefficient, which is where
the power of the process comes fréxt this is why Peter Senge openétie Fifth
Discipline: The Art and Practice of the Learning Organizaf(the wildly success-
ful book that brought systems thinking, integratéth the concept of the learning
organization, to the business world in 1990 these wordswhich include the
now famous quote from De Gues:

€ The tools and ideas presented in this bgmzkticularlysystems think-

ing in terms of a systedm key feedback loops, which drive all important
behavior]are for destroying the illusion that the world is created of sepa-

rate, unrelated forces. When we give up this illusion [due to changing to

an analytical process that expl ains
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6l earning organizations, 6 where peo
to create the results they truly deéire

OThe ability to learn faster than your competitor8§ s ai dewAr i e D
head of pl anni ng nfapbe thdoolysadtaindble tomh / S h e
petitive advantage @rst two pages in chapter one)

Problem solving is a learning proce&she learning involved in mental model
updating is how all difficult problems are solved, because all conscious decisions
are based on mental models. SIP formalizes and drives the learning aspect of prob-
lem solving. This leads to high process efficienegduse it minimizes the rework
caused by errors in problem solving decisions.

Historically, the hardest step in solving difficult social problems has been im-
plementation. This typically consists of a long series of highly unpredictable, ago-
nizing triatanderror cycles that rarely solve the problem well. But with SIP the
implementat on st ep becomes the easiest ste
ble, just as it is now in the business and engineering world in mature companies.
With SIP you are no longer engaged in taaterror solution cycles due to reli-
ance on a black box rdel of the problem. Instead, by the time the process reaches
the implementation step, your solution cycles consisti@fand-deviationfrom
the expectations provided byampleteg | ass box model of pr
complete because it contains all the main root causes and their high leverage points.
Night has become day. Guesswork has become engineering.

Looking ahead inthishoolyhy do sustainability en
bl e compet it ihatearetheyoompetingaganstPhe SWP analysis
results presented latByund thatHomo sapienga genetic life form)s competing
againsiCorporatis profitis the modern large fgurofit corporationla memetic life
form). Starting in earnest only about two centuries ago at the beginning of the In-
dustrial RevolutionCorporatis profitishas becom¢he dominant life drm in the
largest ecological niche on the planet, the biosplfpagel93 How? Because of
superior organizational learniagd the cunning setfesigned evolution of the cor-
porate life form and its power over people tleatrningallowed.

Cutting Through Complexitis an effort to turn the tables, by givitdpmo
sapienghe tools to learfiasterthan Corporatis profitis Forgive our enthusiasm,
but if thisscenariccomes to pass then the sustainability problem will be solved and
Homo sapiensvill move from being smart to wise, @srporatis profitisis reen-
gineered intcCorporatis publicusind becomes the most trusted, reliaaiel pro-
ductive servant in histohfpage328) Imagine thequality of life for allfuture that
will automagically | ead toé.

Right now Corporatis profitisis productive but not trusted and reliable, since
the analysis found that its wrong goal is the deepest of the four main root causes of
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the environmental sustainability problem. Taiglains whyHomo sapienss cur-
rently smart but not wise, sintéomo sapiensreatedCorporatis profitis

How canHomo sapienkearn faster thaits opponentCorporatis profiti¥ One
way is ty finding the inherent fundamental weaknesses in its opponenpushe
ingont hose high | everage points so fast
with countermeasures. This of course will require intense focusing of all problem
solving effort on the same high leverage poifiteere may be other waf/s

The Nine Laws of Root Cause Analysis (RCA)

The analytical power and scientific rationale of SIP stems &igat of laws
(aka best practices) created by long study of the business/engineering RCA litera-
ture as SIP was developed. All must be followed to achieve RCA success. The laws
systemizehe core strategy of the RCA paradigmisagracticed on difficulbusi-
nessproblems, and as RCA can be practiced on diffieatialproblems.

These are laws rather than principles since they deguaiierns ofnvariant
universal behaviorAccor ding to Encycl opedide- Br i
scribes fia stated regularity in the r
holds, under a stipulated set of conditions, either universally or in a stated propor-
tion of instance®

The first eightawswere found in highly mature processes used to solve diffi-
cult business/engineering problems and have been shown to be sufficient and com-
plete for that class of problems. Particular attention was given to global exemplars
like the Toyota Production Systelaan manufacturing, and Six Sigma

The ninth law was added to accommodate social problems and has been some-
what proven via our examination of historical cases where mode change accompa-
nied solution of a difficult largscale social problem, withe section oExamples
of SocialForceDiagramg(page46) describing four cases.

The additionof the ninth lanappears to make the set of laws sufficiently com-
plete for difficult social problems, allowing the set to serve as a starting point for
further process improvement. What the laws were did not become clear until SIP
was fully constructed, as its evolutiondastudy of the RCA literature was highly
iterative.

Laws 1, 2, and 3. The three laws of causal structure.

1. The firstlaw is the Law of Root Causes  , derived earlier on pagtl.
It is axiomatic and defines the very core of the RCA paradighcausal
problems arise from their root causdsind the root causes, resolve
them, and the problem is fully and permanently solved. We define
cause analysis  as the systematic practice of finding, resolving, and
preventing recurrence of the root causes of causal problems.
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2. The second law handles how to find and resolve root cdtisdig and

resolving root causes for difficult causal problems requires understand-
ing their essential causal structure, using some form of the Five Whys
(page39). Essential causal structure is the nodes, relationships, and
interacting feedback loops that provide a sufficiently complete model of
how problem symptoms arise from their root causes and where the high
leverage points are for effective solutions.

. The third law avoids the trap of modeling the causal structure of the

problem with a model incapable of being sufficiently corretentifying

the essential causal structure of problems with high dynamic complexity
requires feedback loop simulation modeliiige need forhis law was
covered earlier when we explained why mellesed analysigagell)

is required for difficult social problems.

Laws 4, 5, and 6. The three laws of causal forces.

Thesethreelaws of physics employ the terms and relationstipsussed ear-

lier in the standard social force diagrampaget2. The key abstraction is the three
main forces found in all difficult problemsocial or norsocial Force R is the root
cause forces causing the problem. Force S is the superficial solution forces that
attempt (in vain) to resolve the intermediate causes. Force F is the fundamental
solution forces that can resolve the root causes.

4 Superficial solutions fail because S < $ceforce Sis directedat an

intermediatecause Force S is always less than force R, because root
causes exennuchmore force on intermediate causes than superficial
solutions ever cart.his explains why low leverage points exist.

. Fundamental solutions can succeed becdleg can be designed such

that F > R, sinceforce F is directedta root causeThis explains why
high leverage poistexist.

. If analysis shows no F > R exists, the problenmisolvable When this

occurs, the problem should be redefined such that at least one F > R ex-
ists, and analysis should start over with the new equation(s) in mind. Or
solution should not be attempted and the problem declergalvable.

But now you know exactlywhy it cannot be solved and will not waste
any more effort on solving it.

Laws 4, 5, and 6 work together. In easy problems RCA is not needed to find

the root causes. But in difficult problems approached without a suitabletiR€=d
process, solutions are directed toward low rather than high leverage points, since
the root causes e mai n hidden by the probl emds
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Analysis Results (page08) found this to be the case for the environmental sus-
tainability problem. Law 4 explains why these solutions tend to fail. But with
awareness of laws 5 and 6, that wasteful effort can be halted and solutions can be
directed toward high leverage points.

Law 7. Avoiding the One Subproblem Trap

Difficult large-scale problems have multiple root cauaed therefore require
proper decomposition to analyze correcilhis law avoids the One Subproblem
Trap, which occurs when problem solvers assume the only subproblem to solve is
the original problem. Without proper decomposition, problem complexity will ob-
scure the full essential causal structure and make correcsaniatpossible be-
cause you are attempting to solve multiple problems and resolve multiple root
causes without realizing it.

To avoid the One Subproblem Trap and radically improve process efficiency,
many industrial RCA processes offer standard subproblem sets. Examples are the
Four Ps of marketinghe original Four Ms of manufacturingnd the Nine Ms of
guality managementhese are described in more detail in Die¢ails d Problem
Decompositionon page76. SIP offers three standard subproblems as described
later.

Law 8. Continuous process improvement for high process maturity.

Achieving the ability to solve difficult problems reliably and efficiently re-
quires relentless continuous process improvement, in order to reach and maintain
the high level of process maturity required for high quality solutibhi law en-

capsul ates the philosophy of kaizen, |
management the key to Japanese competitive success. Kaizen means improve-
ment, éongoing i mprovement involving

wo r k &Thecrudis to cultivatean organizationalulture that is procesdriven,
notinnovation andesultsdriven.

Law 9. Escaping mode lock-in.

Due to mode lockn, difficult social problems can be solved only by correctly
engineered mode changésmode is a general pattern of system behavior and is
the same as a system state

In difficult social problems, some portion of the human system is locked into
an undesirable mode and is unable to easily change to the desired mod@. Lock
occurs due to the unrelenting strengt
desiredmodecllmge requires reengineering the
force F is applied, a new force R is
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feedback loops are replaced by new ones, causing the mode change tdlascur.
list is intended as a mere starting point for further process improvement.

Earlier(page8) we discussed why traditional approachedaitimg. There wesaid

i Our é tisdmvko take the massive transdisciplinary shortcut of adapting the
powerful businesdool of root cause analysis to fibcialpr obl ems . & Th
laws shows how large that shortcut is. Only tirvgh law needed to be added to
adapt root cause analysis to fit social problentss suggests thdahe resulting
paradigm, while radically new to most sustainabiligtivists andscholars, is a
routine incremental adaptation to experienced RCA analysts.

In sciencepatterns odatamaypr ecede theory (as it
which explained much accumulated data about the movement of matter) or theory
mayprecedepatterns oflata (as it did for the theory of continental drift, which had
to wait for decades for supporting data to be discovered). In oupatteens of
data (the concepts required to build SIP) preceded theory (thefaast cause
analysi3. Thelawsver e extracted fr om SykaPpesod de s
after SIP was builtso that we could more deeply understand the power of the pro-
cess and its genealogy.

Five attempts to apply root cause analysis to difficult
social problems

Now we cardemonstrat&/hy, as far as we can determine, RCA has never been
correctly applied to difficult social problemBive of the strongesattemptswe
could find (for the environmental sustainability problemwe examined below.
Whil e all use the term fAr oot lansexcepte, 0
theeighth, continuous process improveméit stumble on implementing the first
threelaws by having weak definitions of root cause, no modeling or weak modeling
of essential causal structure, and weak use of the Five Whys, making it difficult to
implement the other law3.he tragic result is that all the examples fetitd the
black hole of the Superficial Solutisfirap(page52). And they neveknew it, and
neverescaped.

Example 117 James Gustave Speth

The first example comes from the work of James Gustave Speth, cofounder of
the Natural Resources Defense Council, founder of the World Resources Institute,
and administrator of the United Nations Development Programme for six years. In
a 1992 paper, Spettrote: (Italics and comments added)

| am convinced, after 20 years of working on environmental issues, that
present approaches will not accomplish the jocause they do not focus
enough on underlying problems at tioet of our environmental troubles.
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The [five] transitions | will mention briefly seek to deal with tihet

cause®f environmental problems. é& The
a demographic transition mopulationstability [the P in the IPAT equa-
tion] € The second transition isé &

generation ofenvironmentally benign technologigthe T in the IPAT
equation] € The third needed transi
world in whichprices reflect the full environmental cofalancing loop

to putthe brakes on the reinforcing growth loops of the IPAT factors,
mostly the A and T, by internali zing
sition is a transition in social equity to a fair sharing of economic and en-
vironmental benefits both within and angooountries. Over much of the

world, the greatest destroyer of the environmepigertyd because the

poor have no alternative. € None of
a fifthd an institutional transition to different arrangements among gov-
ernmentspusinesses, and peoples. These institutional arrangements are
urgently needed to enlist the tremendous potential of the private sector in
what must be an unprecedentemperativee f f o% t é .

ARoot causeod0 is never defined. No f
What Speth identifies as root causes are in fact intermediate causes. Why is it
so hard to quickly put the brakes on global population growth by, for example,
changing to a worldwide orghild-perfamily policy for several generations? Why
are technologiescreasingly harmful to the environment? Why is the system so
biased towards externalizing costs? W
tion for those trapped in extreme po\
and peoples already cooperatit@®estions like these demonstrate these are in fact
intermediate causeshey are mere starting points for tracing causal chainsito the
root causes.

Example 21 An international waters assessment study using causal
chain analysis

This study*? usedthe Global International Waters Assessment framework,
based on causal chain analysis, to find root causes. This approach treats causal
chain analysis as a form of fAroot cau:
influence humanf el esh aavhadstivg It ofaposdible adot
causesod to choose from, s wefihed rapertyi i n a
rights. o What are their deeper causes

inition of root cause is too vague to be of practical use.
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Example 37 The UNEP6 s  G6Edport

Thisglobally influential repoffd e scri bes the UNEPG&6s a
lead solution of the problem of how to achieve the Sustainable Development Goals,
in cooperation with governments and the global community. Root causies-are
pliedtobeit he driving forces of soci al an
pressures on the environment. o (pl3)
forces. How can this definition be used to determine which are root causes? The
report concludes, forexample t hat Ai nequality is a r
|l ation growth and environmental degr a
ture model and no asking of what is the deeper cause of inequality.

The report used the DPSIR framework for analysidiagram of the DPSIR
approachriextpage s hows iADmawvengedso d&Roose 0
causes. 0 The report states that fA-Econi
one policy priority in most countries
driver. Why major drivers like this amot considered to be a deeper cause of pres-
sures and may thus contain some of the root causes, is not explained. The diagram
al so showd AdidReangpbri e es 0 cabHemamMmDneed:
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Figure 1.2: The DPSIR approach used in GEO-6

Targeting response
- generally medium term
- generally local or national

Targeting drivers
- generally long term
- regional or global

Response
Actions and
policies

Impact
Goods and
services

Pressures
Root causes

Targeting impact
- shorter time scale
- generally local or national

Targeting pressure
- shorter timescale
- generally local or national

State
Activities/products
of activities
Condition or quality

Targeting state
- generally medium term
- generally local or national

iln 1995, UNEP adopted the DPSIR causal framewt
Thisrepresents a systems  -analysis view in which the driving forces of social and economic

development exert  pressures  on the environment, which change the state of the envi-

ronment. The changing state of the environment leads to impacts  on, for example, human

well - being and ecosystem health, which then produces human responses  to remedy these

impacts, such as social controls, redirecting investments, and/or policies and poli tical in-

terventions to influence human activity. Finally, these responses influence the state of the

environment, either directly or indirectly, through the driving forces or the pressures. Ex-

isting policies increasingly need to be assessed in terms of how they address the drivers

and i mpacts of environmental chal | emfpm pl3.@Bolding mage an

added for readability.)

Why poor responses, such as due to corruption, lack of political will, or lack of
necessary funds, are not considered a deeper cause and thus may also contain som
of the root causes, is not explained.

Review showst he DPSI R I iterature does no
causeso i nto t H4dtthisRpeaks the GEOmehoars sehsed a
more productivapproactwoul d find and address firoo
the term athese fiveplaces in the reparfbolding added)

Page 13, in the inghpPressutesnod@P SI R di ag!

Page 25, i tooteagsacdboth tapid popslatien growth and envi-
ronmental degradation. o
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Page 191, AiSince the increased fregq
global anthropogenic climate change, only a global policy response can ad-
dresstheootcauseof t he probl em. 0

Page 218, AThe Syrian conflict has
flicto, s irooccausescould be trackd td the erought that affected
the country between 2007 and 2010¢é.

Page 351, fragpti causeaf corahbledchirtg is the increasing level
of atmospheric carbon dioxide (CO2).

In industry, use of a term in an improper and unjustified manner, simply be-
cause itobs f as uzzaordaohdiagt, iVéhilekhis @swa harsh s
judgement, that appeais bethe case here.

The three thin arrowmdicate additional causal relationships. These arrows,
and the analysis problems described above, suggest that the DPSIR approach need:
to switch to use of essential causal structure and RCA to more correctly find the
root causes.

Example 41 A disaster risk assessment framework, Risk Root Cause
Analysis (RRCA)

RRCA is based on the widely used FORIN RCA framewi®tkarlier the au-
thorf'def i nes root causes as fAthe struct
vidual crisis or event.o This is too

RRCA uses interviews to find the root causes, rather than inspection of the
system using the Five Whys. For examj
maintained that one of the root causes of increased risk and vulnerability in Genova
was therisk mitigatton st al emate. 0 |tb6s easy to
mate. In RRCA no detailed model of causal structure is used.
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Example 51 A World Wildlife Fund project

The closest we came to finding a casdroé root cause analysis being fol-
lowed wasThe Root Causes of Biodiversity Lad¥sa book reporting on a World
Wildlife Fund project completed in 20
alyzing socioeconomic root causes of
uses these four steps:

1. Perform a literature review to find the first hypothesis of the root causes.

2. Develop a first iteration conceptual model of the problem using these
root causes.

3. Collect data to complete the model.

4. Revise the model as needed when new data disagrees with the model
until the model is stable and complete.

seo

The book uses t
frequently, a good practice. However,
defines root caus
that truly drive biodiversity loss, bu
whose distance from the actual inciden
of loss, either in space or time, maksg
them a challengeo identify and rem- ¢
edy . 0 (p3) prBig was the bes

However, it omits the crucial concep
that fia root causjf
a causal chain th
stead the anal yst
thattr uly drive biod
no means to find those factors since the
is no description of where they may &
found on a causal chain.

Nor does the framewoikse the Five PAMELA STEDMAN A,L,LUE\‘\;',\‘«EE;RJ.»‘UE&\’r.;w\ MANG
Whys for tracing causal flownstead it
reviews the literature to find the initial root causes. This will not work and wrongly
biases further analysid.a problem has not been solved, how can researchers re-
alistically expect to find the correct root causes in the literatdiéthey are likely
to find is intermediate causes or wrong root causes.

Our study of business root cause analysis found that, in every case, analysts
did not first search the literature. Instetithy inspected the actual systdigin-
ning with problem sym@Eembansca@nbygebfin

ed. o
fact
wi t
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needed to solve difficult problemSemba i s wher e t he work i
ingtotheGemba&® i s a Japanese quality manager
agers out of their offices and onto the factory fttor.

The case studies each have a fAconce
each root cause as part of-adde causal chain: root causes, direct causes, local
modifying factors, land use results. This was the best causal model we found. While
there is moh merit in these conceptual models since they are a strong step in the
right direction, they lack feedback loops, simulation, and consideration of the
deeper causes of the so called root c
Ahigh intrercratfioonasloyppbeanso are the fi
deeper causes? The definition of root cause, while good, is still too vague to be of
practical use.

The framework is based on political ecology, which does not employ root
cause analysis but seeks fchains of e
factors and power. This appears to explain why the framework is an incomplete
version of root causenalysis and why the root causes found, like population
growth, poverty, immigration, inequality, and domestic market factors, are broad
intermediate causes rather than focused root causes. Project output has not led to
anything that would solve the biodigity loss problem, which continues unabated.

Still, the project was a strong step in the right direction.

These examples reveal how far away current profsleling processes are from
what 6s Omeeddd.t he worl dés most influer
t wo of the worlddés most influential el
World Wildlife Fund)thoughtthey were performing root cause analysis, but in fact
were not.

While these attempts are waltentioned and indicate a strong sense that root
causes must be identified and resolvezhe are true RCAThey thus operate on
the easyto-see superficial layer where only intermediate causes can be found. Be-
cause of this none have led to solution success, though the results & &0
related work are in progress.

Now perhaps you can see why talented problem solvers have not been finding
the root causesven though they are looking for thefimey have nothing close to
TheNine Laws of Root Cause Analysis (pa@®. Nor do they have SIP.
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The details of problem definition

Solving a formidable social problem begins with defining the problem in a
manner that enhances all subsequent effort. The guiding principle of this step is
that e more correctly a problem is defined, the less work required to solve it.
Difficult socialproblems are best defined with this standard format:

Move system A under constraints B from present state C to goal state D by
deadline E with confidence level F.

The letters are the variables that are filled in to define a proldleand D are
present and desired symptoms. D, E, aadeRhesolution goalthe most important
part.Constraints B include human resources, budget, conflicting goals, uncertainty,
authority | imitations, and so on. Onc
targets on which to focus your work in the remaining steps.

An example of defining a problem us
town and have lost your wallet and car keys, get home by 6:00 PM today with a
90% probability. o Here system A is ir
work in.

Thegoal state  is the preferred state of the system, as opposed to the undesir-
ablepresent state . Thestate of a system is the current values of thg st e moé s
elementssuch ayour current locatiomndwho you know downtownmplied is
once the system enters goal state D, it muststayther@or obl em i s fAsc
a solution is created that will move the system to goal state D by deadline E with
confidence level Rnd keep it there

In many cases goal state D must be expressethag@with lower and upper
bounds. For example, you may want to keep from $1,000 to $5,000 in your check-
ing account. Anything less is too risky, because who knows what expenses might
appear suddenly? Anything more is losing money, because you could putit in a
investment account and draw more interest.

Implied is the system will remain in the goal state indefinitely or until the end
of the systemds natur al i fe. I f the
i1y, then modify the problem definitdi
stateDforX period of ti meéod

If a problem does not fit the standard format well then devise a suitable format.
The important thing is to have a written, unambiguonsasurabledefinition of
solution success. This allows subsequent work to be much more focused and effi-
cient.
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The details of problem decomposition

Once the problem is defined, problem decomposition begins. This uses the
three standard subproblems found in all difficult lasgale social problems, plus
more as needed:

A. How to overcome change resistance
B. How to achieve proper coupling
C. How to avoid excessive solution model drift

This standard decomposition allows problem solvers to search the solution
landscapenuch more efficiently, by what we estimate is several orders of magni-
tude. Standard decompositions are the norm for mature processes. For example:

The four Ps of marketing : Product, Place, Promotion, Pritte

The original four Ms of manufacturing : Materials Methods,Machines,
Measuremerit®

The nine Ms of quality control : Markets, Money, Management, Men, Mo-

tivation, Materials, Machines and mechanization, Modern information meth-
ods, Mounting product requiremefits

During our research we found that without the right decomposition the sustain-
ability problem was impossible to analyze. We expect this holds for all difficult
largescale social problems. Studying the ones we are familiar with, environmental
sustainability over population, recurring wars, recurring large recessions like those
of 1929 and 2008, endemic corrupti@xcessive wealtmequality, and the class
of difficult large-scale social problems itself, we concluded that all had a common
set of three subpblems plus additional subproblems as needed. To leverage this
potent pattern SIP suggests beginning with the standard three subproblems found
in all difficult large-scale social problems and adding more as necessary. Excep-
tions to starting with three stdard subproblems would be problems not of this
class, such as smatale problems, new problems where solution failure has not
yet occurred, problems with low change resistance, etc.

Problem decomposition absolutely must be done. Otherwise the bewildering
complexity of the one big problem will overwhelm all attempts at correct analysis,
because analysts will be attempting to solve multiple problems simultaneously
without realizing itt would be like listening to multiple conversations at the same
time. The incoming signal is gibberish (noise) until the focus is on one conversation
at a time. Then the signal is clear.

Recall thabroper coupling occurs when two or more systems are working
together in harmony in accordance with design objectives. The original problem to
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solve is usually how to achieve proper co

pling. Whatos dickli |fFhe Signal
is usually high change resistance, thou .
sometime it can be excessive model drift and the noise
both. Subproblems A and B are sequent
and must be solved in that order. Subprg
lem C can be solved anytime and is usuad

solved last so as to achieve propeupling why SO many

as soon as possible. Thus, the three s

problems are usually solved in the ord Pfec,iCtiOnS fail-
given.All three must be solved for the prok bUt some dan ’t

lem to be fully solvedn the short term,
change resistance is the crux. But in t
long term the crux is model drift.

SIP views proper coupling as the rel =
tively easy part of solving difficult social @@ silver
probl ems. It 6s e a{ e hi
change resistance is overcome the syst@me messa g e of MWhe Signal

iwantso to be prop@fipigee &4 gﬁi"f ugannot |t
correctly eparate e si (what mat-
in that state indefinitely if excessive modalers) from the noise
drift does not occur. Change resistance afatl in a problem, then you will be led
. . . astray and err in your predictions about
m0de|.dl’lf'[ solutions form a tlgh_t StabIQhe problem, including what solutions will
sandwich that holds proper coupling soluvork. Like the processes  Nate invented
tions where they dgoH4igyJPglowspydoreliablyand 5 g 5
. efficiently separate the signal from the
sandwich, once assembled. noise when analyzing a problem. This be-
The power of the three subproblemans with correct problem decomposition.
arises from the way they are far more easjfyr. the signal fro  m the noise is a
o ) eme running throughout this book.
solved separately. If difficult social prob-
lems are not decomposed in a manner similar to the one presented here, they are
Gordian knots of insolvability.
If a difficult large-scale social problem is not decomposed into multiple sub-
problems, analysts have fallen into thee Subproblem Trap . This occurs
when problensolvers assume a single subproblsrthe only one to solyavhich
makes the problem impossible to solve because it remains too complex to analyze
correctly Predictions about which solutions will work will usually fail. The stand-
ard subproblems listed above are examples of how mature processes avoid the
deadly effect of the One Subproblem Trap.
The goal of analysis is to understandphe o b | e mé s edsrgctunet i al
so well itsimportant behaviobecomes obvious.This will cause two supremely
power f ul i nsights about the primebrieem t

diate causesnd low leverage pointare now so clearly revealed, it becomes
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perfectly obvious why we have been failing to solve the probléencan then stop
wasteful solution effort on superficial solutioWghile these can help some, solu-
tion effort is better directed toward fundamental soluti@)sBecause we can now

see where theoot causeandhigh leverage pointare, how to solve the problem
becomes a straightforward matter of determining how to best push on the correct
high leverage points.

Once these two insights are achieved a problem is considered well understood.
After that the remaining steps, solution convergence and implementation, are rela-
tively easy. This strategy forms the very heart of why the System Improvement
Process is so powlef. To execute this strateggroblem solvers should spend ap-
proximately 80% of their timer morein the Analysisstep.

The behavior of complex social systems, from families all the way up to world
civilizations, is driven by feedback loopgsfollows thati f you dondét ul

soci al systembs feedback | oopNommally hen
these loops are invisible, which is what makes solving social problems so challeng-
ing. Problem solvers are trying to in
were up against an invisible opponent

outcome of such a logid contest is a foregone conclusion. That outcome changes
once we can clearly see the key feedback loops and how they work.

To find the key feedback loops, root causes, and high leverage points, SIP
builds a social force diagram for each subproblem, using the five substeps of anal-
ysis. A subproblem is defined by describing its symptoms.

I n what foll ows, fi pr obfivesulistepmaradeld- A s
erately designed to be as much @taokboold checklist approach as possible, for
efficiency, repeatability, and improvability. Considerable thoughtfulness and crea-
tivity arestill required.

Time to make a small confession here. The lively substep descriptions (and
much of this book) may sound I|ike | dv
I havenét. In fact, | haven6t even so
tion elements psented later are theoretical. However, based on twenty years as
business manager and c¢ ons u-riviahpmoblems | 6 v e
with similar approaches. Process improvement was one of my specialties. Thus, |
can visualize how SIP would workitly some degree of predictability. This book
is a humble attempt to share my vision of what is possible with you.
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The details of the three standard subproblems
Thethree standard subproblemsrk like this:

Subproblem AT How to overcome change resistance

Change resistance is the tendency for a systemdontinue its current be-
havior, despite the application fafrceto change that behavior. Change resistance
is the most important subproblem to solve (in the short term) and must be solved
first if possible. The origin of the concept is described by Dent and Goldberg:

The notion of resistance to change is credited to Kurt Ledimconcep-
tualization of the phrase, however,
[which treats resistance to change as a psychological concept, where re-
sistance or support of change comes from values, habits, mental models,
and so on residing withifté individual] For Lewin, resistance to change
could occur, but that resistance could be anywhere sygtem As Kotter
(1995) found, it is possible for the resistance to be sited within the individ-
ual, but it ismuch more likely to be found elsewheréhie system

Systems of social roles, with their associated patterns of attitudes, ex-
pectations, and behavior norms, share with biological systems the charac-
teristic of homeostas@ i.e., tendencies to resist change, to restore the
previous state after a disturbance.

Lewin had been working on this idea, thfag status quo represented
an equilibrium between the barriers to change and the forces favoring
change since 1928 as part of his field theore believed that some dif-
ference in these forcé@sweakening of the barriers or strengthening of the
driving force® was required to produce the unfreezing that began a

change.

Todaybs fAstatus quoo i s, al as, an u
attempt to solve the sustainability p
voring changeod causes the system to |
creasing tthhechidobmgei®rBhis is a natur al

that must be expected and taken into account.

We hypothesize that one way to do this is to decompose difficult social prob-
lems into two sequential subproblems: &dw to overcome change resistacel
then (B)How to achieve proper couplingvhich is the original problem to solve.
(Proper coupling is defined shortly.) This is the timeless strategy of divide and con-
quer. By cleaving one big problem into two, the problem becomes an order of mag-
nitude easier to solve, because we can appro&ctwih subproblems differently
and much more appropriately. Viee no longer unknowingly attempting to solve
two very different problems simultaneously.
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Therebs a simple reason this decomp
is usually what makes social problems difficult. In fact, regardless of whether
change resistance is high or low, it is impossible to solve the proper coupling part
of a social prblem without first solving the change resistance part. This is nothing
new, however . As the old joke goes,
change a light bulb? Just one. But fi

In difficult social problems problem solvers spend a long time trying to over-
come change resistance. Once that occurs proper coupling is achieved relatively
quickly by introduction of new norms/laws and related mechanisms, and is refined
still further overtime. This pattern has occurred in countless historic social prob-
lems whose solution benefits the common good, like universal suffrage, slavery,
racial discrimination, the dangers of smokingacco, the rule of colonies by other
countries, the recurringars in Europe problem (solved by creating the European
Union, which properly coupled member nations together to reduce pressures for
future wars), and the ndmenevolent ruler problem (solved by invention of democ-
racy, which properly coupled the peopledaheir rulers via the voter feedback
loop). True to form, the pattern is occurring again in the sustainability problem.

To illustrate the critical importance of change resistance, let's listen in on an
interview with Al Gore published in the September/October 2006 issue of Sierra
Magazine. The interview began this way: (ltalics added)

Question: How do you feel about the receptiorAto Inconvenient
Truth?

Al Gore: I'm gratified that the reviews have been 99 percent positive
because more people will be exposed to the message. I've seen times in the
past when there was a flurry of concern about global warming, and then,
like a summer storm, it faded. But thiisie, it may be different.

Question: Jeb and George Bush have said they won't see your film,
and I'm sure they speak for many who just don't want to hear your message.
How do you get past that resistance?

Al Gore: That's a question I've been trying to answer for 30 years, and
part of the answer is persistenéad part of the answer | don't know yet.

In other words, Al Gore doesn't know how to solve the change resistance part
of the problem. The same can be said for the entire sustainability movement. The

world knows what to do to |live wanst ai
to do it, due to change resistance.

Let s examine an i mp bighkvaragepoina S pigact o0
place in a systembs structure where a

amount of favorable system respor&enge force  is the total effort required to
prepare and then make a charfgar. difficult large-scale social problemshe ef-
fort required to prepar¢he system to acceatsolutionchange usually dwarfs the
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effort to finally make thactualchange For example, in many nations it took dec-
ades to create a groundswell of public opinion about the dangers of smoking to-
bacco. Then it took decades of lobbying and bargaining to get politicians to support
legislation to do things like require health warrgran cigarette packages and ban
smoking in certain public places. All this required immense effort and resources.
The actual effort to make the change was easy. The politicians wrote the new leg-
islation, voted on th change, it passed, and was signed into law.

The higher the leverage point, the less the change force needed to induce a
system to accept a solution element.

Subproblem BT How to achieve proper coupling

Proper coupling occurs when the behavior of one system affects the behav-
ior of one or morether systema a desirable manneusing the appropriate feed-
back loops, so the systems work together in harmony in accordance with design
objectivesFor example, if you never felt hungry you would starve to death. You
would be improperly coupled to the world around you.

In the environmental sustainability problem, the human system is improperly
coupled to the greatsystemit lives within: the biosphere. In a war problem, two
groups of people are improperly coupled. In a recession problem, producers are
improperly coupled to consumers. In a poverty problem, the poor are improperly
coupled to the economic system. And so on.

The original problem to solis usuallya proper coupling subproblem. This is
the case in our analysis of the sustainability problem, where the original problem
is theenvironmental proper coupling subproblem

In difficult social problems, overcoming high change resistance is theltrux.
must be solved first (if possible) because until change resistance is overcome proper
coupling is impossible. But thatdéds no
ple, in the environmental sustainability problem, in all cases we know of, activists
are attempting to solve the proper coupling part first and are treating change re-
sistance as a minor hurdle that can somehow be overg@biisds being done with-
out realizing it andwill never workHence the need for the right decomposition.

Environmentalism has fallen into the One Subproblem Trap by assuming that
the only significant subproblem to solve (and hence to formally analyze) is the en-
vironmental proper coupling problem. This is a fatal error because it omits the other
two standardbproblems or possible additional subproblems.

Subproblem C i How to avoid excessive solution model drift

Next comes a more subtle subproblem: solution model drift. All conscious de-
cisions are based on mental models of the world around us. As individuals and
groups develop solutions to problems, we develop mental models (frequently
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augmented with physical models) of the problem and solution. Once the solution
model is sufficiently mature, we implement the solution. If something goes wrong,
we cycle back to the model, improve it, and try again.

Solutionm  odel drift ~ (aka model driftpccurs whemituations appedhat a
solutionmodelcannot handle anthe model is not ocannot be patched up to ac-
commodate them. If the exceptions are relatively small, the model is still useful
andmodeldrift is said to have occurred. But if the exceptions accumulate and be-
come majorthenthe model is n@ a hindrance to those usingHxcessive model
drift has occurred and t he msoldieglcom-s b
munity is in crisis. This may or may not be noticed by some or even the majority
of model users, who often erroneouslgici the present model still works.

In order to more fully understand ]
model drift we need to review the Kuhn pre-science
Cycle, as described by Thomas Kulm \

1962 in his magnum opu$he Structure ~— % nomal

of Scientific Revolutionskuhn showed  paradigm science

that scientific revolutions go through a change

predictable pattern consisting of one-pre The Kuhn

step to initiate the cycle and four steps fo Cvcle

each revolution of the cycle. y model
L . model drift

The result of a scientific revolution is ayglution
radical paradigm change. According to W model
Ku h n paradigh is what members of crisis

a scientific community, and they alone,

s ha rTleae.c@cIe applies to any shareH“e Kuhn Cycle i This approximates the
cycle of revolutionary change scientific

paradigm used by a group to achieve H§ds occasionally go through as they
mission. grapple with their difficult problems. The

To make the cycle more applicable I’Z}"d‘?' s the fimodel of
R of science uses to solve its problems.
SI'P webve added a fifth step, model d
to clarify what precedes model crisis. This leads to a key insfghtcessivenodel
drift can be prevented, such as by continuousisgifovement of a solutioor

governance systerthen model crisis will never occur.

Step0 THereds how the Kuhn Cycle works:
pre-science. According to Kuhmpyre -science i s fAdi sorgani zed a
activity characterized by total disagreement and constant debate over fundamen-
tals, such as optics before Newton. 0

Step 1 1 But once that confusion crystallizes into a clear vision of how to move
forward together, the fieldbs first ¢
normal science step. To Kuhrormal science i s fAstructured a
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directed by a single paradigm, which is uncritically accepted by the vast majority
of the scien®¥ific community.o

Step 2 T Paradigms/models are rarely stable because social systems are always
evolving and new knowledge is always being discovered. Particularly when a par-
adigm is youngmodel drift ~ will soon begin asnomaliesappearAccording to

Kuhn, amanomalyi s a vi ol at iinduced expectdiipna thad govegnm
normal science Anomalies  are situations a model of science cannot handle or
phenomenon it cannot explain. If theomaliesare small the model can be patched

up, which takes the state of the model back to normal science. But over time, the
exceptions the model candét handl e may
the model crisis step begins.

Step 3 T In themodel crisis  step the model can no longer serve as a reliable
guide todecisionmaking(or in the case of a satfianaging solution, as a driver for
system behavior)his throws those using the model ictanfusion andrisis, be-

cause now they have nothing to base rational decisions on. They are intellectually
lost when it comes to interpreting the world and deciding how to solve problems,
and are forced to either guess or do nothing. As the crisis grows, new models are
proposed that may or may not accommodateati@mdies. Once some of these
models begin to look promising and debate shifts to how to perfect one that can
accommodate the majanomaliesthe next step, model revolution begins.

Step 4 1 The model revolution step is revolutionary becaugeakes radical
change to conceive of the totally new ideas necessary to accommodate the accu-
mulatedanomalies This step can be quite tumultuous and prolonged. It can take
years, decades, or even centuf@snnovatorgo arrive at a new model that suc-
cessfully integrates most of theomaliesnto a newconceptually complete model.

This step ends when the new modehaggeed upon by the leading innovators in a
field The new model may not etetthabtee olthene.ur e
This causes the next step to begin.

Step 5 T In theparadigm change step the innovators begin spreading the new
model to others. Peoplebs mental mode
This is usually difficult for most individuals and groups due to long habit, social
norms, and invested egds.many caseshange is impossible, so this step remains
incomplete untimost influentialbelievers in the old model have died off and the
new model has been taught to the new generdtiarsther cases intense pressures
may hasten paradigm change, such as if catastrophic failure faces a field if it cannot
solve a central problem.

Thenext Stepl T The Kuhn Cycle completes when the new paradigm becomes
thenew normal science . ltds the normal way most
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the world. The old paradigm has been tossed on the rubbish heap of history. The
field is now productive again, but this time even more so. The cycle then continues
becauséiomo sapiensknowing man, is always learning.

The tremendous problems encountered in moving rapidly through the cycle are ex-
plained in this passage from the Wi ki

According to Kuhn, the scientific paradigms preceding and succeeding a
paradigm shift are so different that their theoriesratenmensurable

o0 the new paradigm cannot be proven or disproven by the rules of the old
paradigm, and vice versa. The paradigm shift does not merely involve the
revision or transformation of an individual theory, it changes the way ter-
minology is defined, how the sciésts in that field view their subject, and,
perhaps most significantly, what questions are regarded as validhahd
rules are used to determine the truth of a particular theory. The new theo-
ries were not, as the scientists had previously thought, just extensions of
old theories, but were instead completely new world views.

Such incommensurability exists not just before and after a paradigm
shift, but in the periods in between conflicting paradigms. It is simply not
possible, according to Kuhn, to construct an impartial language that can be
used to perform a neutral comparidzetween conflicting paradigms, be-
cause the very terms used are integral to the respective paradigms, and
therefore have different connotations in each paradigm. The advocates of
mutually exclusive paradigms are in an invidious positidhough each
mayhope to convert the other to his way of seeing science and its prob-
lems, neither may hope to prove his case. The competition between para-
digms is not the sort of battle that can be resolved by proof.”

Hence the need fa seltimproving solutionor governance systerso that
excessivesolutionmodel drift does not occur and we can avoid the problem of
incommensurable new and old solution modélse cannot build robust sefhan-
aging solutions, then large social problems will continue to go through endless cy-
cles of solution, model drift, and solution failure.

This leads to a key rule of social system behavior, one that can be balled t
Rule of Problem Recurrence . If the solution model drift subproblem is not
permanentlysolved then the overall problem wilfobably eventually recurlf a
society is dealing with multiple problems, which all large social systems contain,
multiple problem recurrence will eventually exhaust the resources available to
solve the problems, causing that society to decay and then collapse.

This is the state many nations find themselves in today. They are barely able
to cope with chronic old problems and a steady stream of new problems, and are
forced into triage. Such nations are highly vulnerable to sudden collapse, because
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when one more new probl em appe-aotving it
capacity. This fate is not limited to poor nations. It also occurs in developed ones
due to hitting various system limits and/or the cycliengergence of dominant
races to théottom, a point explained later.

Managingmodel drift equates to the process conargppeciof industrial root
cause analysis. After initial solutio
The last battle has yet to be fought. The battle against creeping disorder, the battle
against entropy. The battle to ensure the gains you made areypa n*8@ nt . 0

Avoiding excessive solution model drift also equates to resilience. Subproblem
C could be nameHow to avoid low resilience Reéilience is the capacity of a
socialecological system to absorb or withstand perturbations and other stressors
such that the system remains within the same regime, essentially maintaining its
structure and functions. It describes the degree to which the systaypaisle of
selfor gani zati on, | e &% Andocial system avith &xtesgive a t i
model drift cannot adapt fast enough to solve pressing problems, which is low or-
ganizational resilience at the system level.

We prefer the term solution model drift in order to emphasize prevention of
problem recurrence, by good process control management. In contrast, resilience
refers to solving new problems as they appear, plus preventing their recurrence.
That viewpoint doesot offer the necessary problem decomposition that SIP offers.

Qualitative versus quantitative  modeling and validity

Understanding why complex social systems behave the way they do requires
understanding the dynamic structure of the system. This in turn requires not just
modetbased analysis, but using feedback loop simulation modeling or for simple
cases, causal loopatjramsFor simulation modeling we recommend system dy-
namics as the main modeling tool, due to its elegant simplicity, its emphasis on
feedback loop structure, aitd suitability forqualitatve ~ modeling  (estimated
model constants and functions, to apjmeate problem behavioQr quantita-
tive modeling  (measured constants and functions, to more exactly mimic prob-
lem behavior)

There is some controversy here. In general;modelers want to see a model
closelyduplicatereatworld behaior so they can have high confidence in model
correctnessGood nodelers, however, realize that if model behavior goes the right
direction, for the r fogshrategicperposeIhissim- t h e
plifies model structure by several orders of magnitudecanmpressesonstruction
time from decades or years into months or weléksmodel is being used for more
detailed purposes, sln as system optimizatipomomparison of two very similar
solutions or scenario forecastthen a quantitative approach is preferred.
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In this book we have taken a qualitative approashnone of theimulation
models are calibrated. This works well four case, since our goal has been to
identify the important macro pattern
causal structure and use the analysis to drive process dakigrachieve a useful
first version of the process and first iteration of the analysis and sample solution
elements, as quickly as possible. There is little time to waste on the environmental
sustainability csis.

Examining the issue ofjualitative versus quantitative modeling, Wol-

s t e n h cohclades tfiat both qualitative and quantitative system dynamics are
important andelated to the purpose of analysis. It is suggested that within studies
the true power of systedynamics to address problem solving lies in a judicious
blend and intertwining of bbtgualitative and quantitative ideas, aimed at address-
ing as broad an audience as possible whelstaining sufficiently rigorous to be
usefuld® LunaRe y e s f oThengdestiorhfer systéim dynamics appears not
to be whether to use qualitatidata but when and how to useé f

Thekey requiremenis model validty , defined as Ausefu
to some purpose®® Model validity arises fronthe ability ofa model 6 s st
toex hi bit @t hfertheriglgt keasonBagundamentalprinciple of sys-
tem dynamicsThe purpose of an SlRodelis strategic andjualitative find the
problembs | ow | everage points so prob
the high leverage points so that solution effort can be reélittwire.

Introduction to feedback loop modeling

A feedback loop  occurs when a change in something ultimately comes back
(feeds back) to cause a further change in the same thing. If the further change is in
t he same dir ec teinfacing ildo.s laf piotsG & iivre tolre

ti on it 0sbalancing elgm@,talsovcalledamgoaeeking loop. All feed-
back loops are either reinforcing or balancing.
A causal loop diagram shows the causal structure of a problem using feed-

back loops. The diagrams shown in this section are causal look diagrams.

On a causal loop diagraar the system dynamics models presented, later
rows indicate that one node influences another. Solid arrows indidaerarela-
tionship If A goes up then so does B, or if A goes down then so does B. Dashed
arrows signify arinverse relationshiplf A goes up then B goes down and vice
versa. Dotted arrows indicate constants that do not change.

Next, we describe how reinforcing loops and then balancing loops work, using
causal flow diagrams. As simple as models like these are, they can allow problem
solvers to understand the relevant behavior of complex systems well enough to
solve surprisinglyricky problems. Feedback loop modeling and design is an indis-
pensabl e tool in the social system en
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Feedback loops control the behavior of a system over gxponential
time, as shown in graphReinforcing loops cause ei- Growth
ther runawayexponential growttjas shown) or exponen-
tial decay (not shown). In th&andard Reinforcing
Loop , the state of the systeratarts at some nexero
amount. This state causegl@ange actionwhich in turn
increases thetate of the systemwhich in turn increases

State of the
System

Time —>

state of the

the change actioreven more. The loop grows exponen- system
tially due to its selfeinforcing nature. The graph illus- Standard
trates the resulting @onential growth. Reinforcing
A realworld example of a reinforcing loop Bpu- Loop
lation Growth . As populationgoes up, so dodsrths change
per year As that goes up, so does futg@pulation This action
increasedirths per yeastill further. The loop goes round population
and round, growing exponentially until the loop hits its .
limits to growth, which are not shown. P‘g’r‘g\";‘vtt'ﬁ”
The other type of loop is a balancing loBplancing
loops , also known as goal seeking loops, have a goal. Th
l oop fibalanceso its behavi pgf%;s{g as
goal In the Standard
__________ Balancing Loop the gapequals thegoal mi-
sateothe  Goal Seeking nus the currerState of the systenSuppose the
system Behavior loop starts with a lowstate of the systeras
/ shown in the graph. Ttgpalis much higher, so
the system starts with a higap The greater the
Time ——> gap the larger theorrective actionAs correc-
(desi?gc?lstate tive actionincreases, so does thiate of the sys-
state of the __ of system) tem
system A Hereds where balanci
Standard 'Y reinforcing loops. As thestate of the system
Ball_%”oc'”g gap goes up, theap goes down. This reduces the
P corrective actionThe loop continues until the
corrective 4/ gapis zero, at which point the loop has reached
action , its goal and further change ends. The graph il-
temperature of terﬂzse'{%%re lustrates this behavior. _ _
the system " \ A common example of a balancing loop is a
Thermostat v } Thermostat . Suppose you set thdesired
temperature temperatureto 70 degrees Fahrenheit but the

S

heat from the /
heating

subsystem

currenttemperature of the systerm 65. That
causes aemperature gawf 5 degrees. The
greater the gap the greater theatfrom the
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heating subsystethat flows into the system. This increasestémperaturef the

system As this goes up themperature gagoes down. The loop goes round and
round until the gap is zero, at which point the thermostat system has reached the
goal. The simple exampleassumes the heating subsystem is capable of variable
output instead of on/off behavipr.

The toughest challenge in social problem analysis is figuring out what the most
i mportant feedback | oops driving a s\
large social systems contain millions of loops, the decisive behavior of a specific
problem is cotrolled by a small number of loops. These determinedbential
causal structure  oOf a system, which is the shape of the main loops defining the
systembds behiarvitoear nosf d fn ttehr ee BipeFirstlad e md s
of Modeling statesthat f you dondt under stand a
then you dondt uButdmrce you do yod are ahgant stgp sloser m
to controlling the systemb6s behavior.
The beauty of thinking in feedback loops becomes apparent when reinforcing
and balancing loops are combined. This allows modeling any problem, since the
dynamic behavior of all problems arises from their feedback loops, and there are
only two kinds of feeldack loops. One example is the environmental sustainability
problem, as modeled below. This illustrates how the P factor (Population) in the
IPAT equation (pagB1) works.

The Population Growth S-shaped Growth with Overshoot
loop behaves as before, though
births per yeahas become thaet - gg{)'g"c?t%
birth and death ratdn the Over-

shoot Correction loop the goal population
imposed by the biosphere and the
AT in the IPAT equation isarrying

capacity This limitspopulationto a
certain maximum, above which au-

Time —>

The P Factor of the IPAT Equation

tomatic correction occurs. Asopu- odical | CAMYiNg
ecological capaci
lation rises, so does thecological population footpgrlnt P ‘W
'
footprint Once the footprint exceed Ponulation Overshoot K
carrying capacity the system goe p Correctlon overshoot
Growth
into overshoot mode. This causks
-Delay
overshootto begin to exceed zero Relnforcmg loop Ba'a”C'”g lo0P
As overshooincreases, so doeso- net birth ;}gd d%%?g’ Jical

logical degradationAs degradation
increases, theet birth and death ratkecreases. This reduqm_m,gulatlon

Note thedelaybetween overshoot and degradation. This tiny little detail has a
gigantic life or death impact on the problem. If there was no delay the sustainability
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problem would not exist. It would be selbrrecting as civilization evolved. Farm-

ers would instantly know that to avoid soil nutrient depletion, they must recycle all
output from their fields and avoid topsoil erosion. Families relying on wood for
fuel ard building material would instantly realize that unless forests are sustainably
managed, their wood will run out. And so on. But delays exist. Their presence dom-
inates the behavior of the sustainability problem. The dynamic result & the
shaped growth wh overshoograph shown on the previous pagepulatiorgrows
exponentially at first. Then, as it approaches and passggng capacitythepop-
ulationcurve slows down. After thaelay, it begins to fall until it reachesarrying
capacity where it stays as shown in the graph.

However, that graph is overly simplified. In the real world, prolonged over-
shoot causes the biosphereds carrying
lapse. A more realistic graph would look like the shewn below This graph is
so central to understanding the susta
third edition of The Limits to GrowthThe graph optimistically shows how after
civilization collapses, population falls until well under carrying capacity to avoid
further capacity erosion, and then levels off. After that both curves are flat and the
system is indefinitely sustainable.

LIMITS TO
GROWTH

S-shaped Growth with Overshoot
and Carrying Capacity Erosion

| carrying _
capacity ~ ~

population

Time —>
The 30-Year Update

DoNELLA MEADOWS | JORGEN RANDERS | DENNIS MEADOWS
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The five substeps of analysis
Once a problem is decomposed into subproblems, each subproblem undergoes

the five

s ub st ehpwthesubstepsrwark:y s i s .

Substep A. Find the immediate cause of the subproblem

symptomsi n

Given the problem
symptoms, create a feed
back loop model that pro-
duces the symptoms
Next study the model to
see which loops are dom
inant and causing the
symptoms. Those loops
areor containthe imme-
diate cause.

This step differs dra-
matically from common
sense approaches to soh

terms of

the systembs
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ing social problems. For
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exampl e, it IG IRHa
assumed that the cause ¢ (4 / K
climate change is green j%gﬁméﬁ% DEPRECIATION

+ -

house gas emissions, an
therefore we must de-

INVESTMENT AVERAGE LIFETIME

OF CAPITAL

velop solutions to Stop Main causal structure of the World3 Model i The
those emissions. But Bl Industrial Growth loop is labeled IG. The two Limits to
Growth loops are labeled LTG. The IG loop is a reinforcing
says no, th alot)pgo%grovxtsi eﬁnitelﬁnH spmgthrng'limits it. Those
ficial Solutiors Trap, and limits are encountered in the two LTG loops, which are bal-
: ancing loops. This model was an insightful breakthrough, as
will not SO|V_e the_ pro.b- it allowed understand  ing of the superficial layer of the es-
lem. Better is to identify sential structure of the problem. The model spawned count-
the feedback |00p5 caus- less additional models as well as its own second an d third
editions, and, more than any other single factor , helped

ing those emissions and
work from there, which,
for example, is exactly
what the World3 model ifirst edition of The Limits to Gwth did in 1972 The
model 6s | ndus {(IG)iisale doBmanwirhniedidteccaupe feedback
loop 80

precipitate the modern environmental movement. Consid-
ering the importance of the sustainability problem, World3
is arguably the most important simulation model in history.
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Substep B. Find the intermediate causes, low leverage points, and
superficial (symptomatic) solutions.

If we want to find out what to do right, it helps to first find out véhat
beingdoing wrong and why. The superficial layer of the social force dia-
gram must be thoroughly understood before attempting to pierce through the fog
of complexity surrounding the fundamental layer. Documenting the superficial
layer will give you (just as it has us) the confidence that later substeps are correct,
because yohave ecompletee x p| anat i on lostoricbehaviorpr obl e

First, using the immediate cause dominant feedback loops from substep A, de-
termine what the intermediate causes are. These will be in or related to the loops.
This is the hardest part of substep B. Next, working from the intermediate causes,
determine théow leverage points. These should be fairly obvious. Finally, list the
solutions that have been pushing on the low leverage points.

This substep is fairly easy because you are working with a singlelefeied
subproblem, and because the many solutions that have failed provide a wealth of
clues. For example, looking back to patg the social force diagram on tRe-
curring Wars in Europe Problewas sketched out with pencil and paper in an
hour. So was another one, #etocratic Ruler ProblemThe upper left portion of
the Money in Politics Problemvas sketched out in ten minutes. The rest of that
diagram came from the analysis results presented later. These examples of substep
B work were done without building a feedback loop model, so they skipped substep
A. If you were analyzing a real problengwywould next start building a model by
going back to substep A.

Personally, the crew at Thwink.org found substep B to be the most liberating
of all the substeps. Once we could clearly see why conventional sustainability so-
lutions were failing, we knew it would not be long before we found the root causes.
Substep B gavas rational hope that the problem was solvable. This wascé:
neededpsychological boost, as the analysis ended up taking seven years, with
plenty of false leads and frustrating errors, all wrapped in a thick fogrdfising
endless complexity. The daresults of substep B on several of the subproblem
gave us what we needed most at that stage: hope.

Why do conventional solutions push on low leverage points? Because problem
solvers have no better options. And why is that? Because due to lack of root cause
analysis, the intuitively attractive intermediate causes are mistakenly assumed to
be the root cases and the problem solver has silently fallen into the Superficial
Solutiors Trap (pageb2). This leads to superficial solutions thstouldwork but
donot

Superficial solutions are more commonly known as symptomatic solutions,
quick fixes, and putting our fires. Pushing on low leverage points fails because
superficial (s ymptomatic ) solutions treat the symptoms rather than the root
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cause. Here are three examples of symptomatic solutions that made a problem
worse instead of better:

1. Counterintuitively, he early welfare programs of the United States

creaseddependency on the program insteadle€reasingt. The root
cause was it was more financially attractive to not have a job, or not have
a husband, etc., and to depend on welfare than it was to do the opposite.

. Another example was early solutions to the urban decay crisis in the

United States in the 1960s. Analysis by Jay Forréstdifour of the top
solutions revealed that none were making the problem better and some
were making it worse. The most favored solution of them all, low cost
housing, actually increased urban
plained this counterintuite result so convincingly that these policies
soon changed.

. Environmentalists have long pushed on the intuitively attractive but low

leverage point omore efficient technologguch as with the green revo-
lution, more efficient cars with higher gas mileage, and renewable en-
ergy.This reduces environmental impaBtt more efficient technology

does not decrease population growth appreciably. Nor does it address the
deeper causes of economic growth. The root causes of impact growth
have thus not been resolved, which will inevitably cause impact to rise.
Thus all more efficient technology doesdglayovershoot and collapse.
Furthermore, when coll apse final/l
expensive to deal with. In the long run more efficient technology makes
the problem worse, not better.

This isthe key step of the analysis. Also, at this point you will be

M Substep C. Find the root causes of the intermediate causes.

mostly ignoring youexploratorysocial force diagram and trusting your

y

mo d e | to | ead you Stadingwith the internoedidiercausek, 0 o k
employ Kaizerandthemodel o f i nd t he root cause(s)
Kaizen.

Kaizen

teaches Aproblem solvers to ask why
to a problem is not theot causeAsking why several times will dig out several
causes, one of which is wusually the
example discussed earlieronp&$pe it was possible to
and hence the real solution: attaching a strainer to the lubricating pump. If the work-
ers had not gone through such repetitive questions, they might have settled with an
intermediate countermeasure, suchabrec i ng t he fuse. 0

is gradual unending process improvement based on asking why. It

n

r(
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Arootcause (definedinfullonpagé9 i s that portion o
ture that explains why, at the root c
duces the problem symptoms. As the Kaizen example shows with its five questions,
you must dig deep to find the real root cause(s). Asdig you model. As you
model you come to understand the systemectlymore and more. Thsnalytical
basedunderstanding si nce wedr e now ogradutlliizreplates n d a
the unsound knowledge that inteitvabaged d f
understandingwhich was derived from observation of the superficial layer)

Digging for root causes is so important, so tricky, and so fraught with potential
for hair pulling, frustration and failure, that the System Improvement Process em-
ploysthree reusable subprobleniach subproblem will have enormously different
dominant loops, root causes, low leverage points, and high leverage points. Finding
these separately for each subproblem is several orders of magnitude easier than
finding them by examining one big jumbleass of a problem, which for difficult
problems like sustaindlty has proven to be impossible.

A trap to avoid is treating social problems as technical problems with easy
quick technical solutions. Social problems hawgeialroot causes thaequireso-
cial solutions. As you go digging for root causes ask insightful questions like these:
What are the dominant social agent types? What patterns of memetic transmission
and infection are driving social agent behavior? What strategies for maximizing
competitive dvantage are social agents using?

The root causes of a difficult complex system social proloheist be systemic
because fiOonly a system | evel cause ca
pr obl éRecallthat for social problemsistemic means fAori gina
the structure of the system in such a manner as to affect the behavior of most or all
soci al agents of certain types, as oy
Whenever you see most of a nshgsamenmnmds s
ner, what you have is a systemic problem with systeog@lroot causes.

In this substep the model is extended as necessary to include the root causes of
the intermediate causes. This step is easier than one might expect because the pro.

cess is not asking a hopelessly broad
sustaim bi | ity problem?0 I nstead the proce
of the intermediate causes of a singl
lem to solve.

Like an intermediate cause, a root
or low, a feedback | oop thatodés too st
that 6s undes InSl® kb toat causa is deves avaguengeneralization
like lack of political wil| overpopulationorgreed |t 6 s al ways a ¢

fied, testable feature of a modkht corresponds with a point in the real world.
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Substep D. Find the feedback loops that should be dominant to resolve

the root causes.
In this step you find the feedback loops that, if you could change them

to be dominant, would resolve the root cause and solve the problem.
These loops usually already exist but are weak. Sometimes these loops may not
exist at all, such as the way the voter feedback loop did not exist before the inven-
tion of democracy.
If you have developed a model that mimics the problem symptoms and cor-
rectly pinpoints their root causdbge loops that need to go dominant are usually
obvious.

go dominant.

Here you find the high leverage points that when pushed will make the feed-
back loops found in step D go dominant and solve the profleisiis the primary
output of the Analysis step, so be sure to take the time to get it right.

Sometime the high | everage pointhe s wi
latter case, he trick is to take your clues from where the loops that need to go
dominant areThey should be close by. If not, you are veering toward a solution
strategy that is going to be tenuous, because it will depend on too many structural
connections from high leverage points to dominant loops. Your modeling assump-
tions behind each connedtidhave to be correct. The connections have to hold
throughout the life of the sdion. The path of connection has to be such that it is
not easily circumvented by clever agents or destroyed by disruptions to the system.
The longer the path, the more likely it is that model behavior will differ from that
in the real world, and the moveork you will have to do to reduce that uncertainty
to an acceptable level. Try to pick short paths from the high leverage points to the
loops that need to go dominant to solve the problem.

If your model is sound the right high leverage points should be surprisingly
easy to find. They are much easier to find than root causes. If you have found the
true root causes then your model either already has the high leverage points or will
need only anodest amount of modification to add them.

The key output of the Analysis step of SIP is the high leverage poinigh A
leveragepoint i s a specific place in a syste
lution elements push on in order to efficiently resolve the connected root cause. A
high leverage point is thus a hitgvel solution strategy. It may also be seen as a
solution requirementspecification:To solve thgname)subproblem, solution ele-
ments must resolve the root causédafscription of root causd)y (strategicde-
scription of how to psh on high leverage pointlror example, later in Analysis
Results the solution requirements specification for the change resistance

m Substep E. Find the high leverage points to make those loops
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subproblem is foundtob& To sol ve the change resi s

elements must resolve the root causehefinherent advantage of the Race to the

Bottomby r ai sing gener al ability to dete
Note how wedre now thinking |ike en:

How the five substeps allow building a sound mental model

The five substeps are a process for replacing a defective mental model (or no
consciousmodel at all) with a sound one. This goal is the sas¢heone Jay
Forrester, inventor of system dynamicad in mind when describing his study of
urban decay? (Italics and comments added)

Enhancing Mental ModelsBecause of errors of dynamic interpretation in
mental modelspolicy changes have often led to ineffective results, or
worse, to the opposite of the intended results. [For example] A policy giv-
ing the opposite of the intended result was identifiedrman Dynamics
Economic distress in declining American cities in the 1960s generated
symptoms of high unemployment and deteriorating housing.

It appeared natural enough [due to a defective mental model] to com-
bat such symptoms by government intervention to builddost housing.

But the modeling study showed, as events have since confirmed, that such
urban areas already have more Jowst housig than the economy of the

city can sustain. Public policy to build more such housing merely occupies
land that could instead have been used foicj@ating businesses, while

at the same time the housing attracts people who needed jobs:cédow
housingprogram introduces a powerful double force for increasing unem-
ployment, both by reducing employment while at the same time attracting
people seeking work.

Low-cost housing programs in inner cities became a social trap. The
policy of building lowcost housing actually creates poor and unemployed
people, rather than alleviating personal hardshi lesson here is to
avoid attacking symptoms of difficulty until the [root] causes of those
symptoms have been identified, and a high leverage policy has been found
that will cause the system itself to correct the problem.

That last sentence says everything this chapter has been trying to say. SIP al-
| ows problem solvers to fAavoid attack
root fAcauses of those symptomso and t
solving those rootauses. If the process is executed well enough, the solution will
ifcause the system itself to correct t
the right sefmanaging mode indefinitelgz s | ong as sol uti on
occur. This is the stromgt and most stable solution possible.
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The importance of pushing on high leverage points

The key output of the Analysis step of SIP is what high leverage points should
be pushed on to solve the problem. Solving difficult social problems is all about
leverage.

Leverage is the ratio of change in output to change in inputev&rage
point is a place in a system where force can be appligdly feverage point
is a place in a system where a small amount of force causes a small change to

system behavior. Aigh leverage point is a place in a system where a small
amount of change force (the effort required to prepare and make a change) causes
a |l arge amount of favorable system re

|l everage pointo ratherpdihmtn. @ THea vfoo ral
culating leverage is:

output force / input force = leverage

An example of a low leverage point would be pushing on the side of a ship to
change its course. This would require a large amount of force to have the intended
effect. But if the high leverage point of pushing on the rudder is used instead, it
takes only amall amount of force to achieve the same effect.

At a favorable high leverage point a small structural change to a system can
cause the system to behave much more favor@llly. the use of the correct high
leverage points can solve a difficult complex social system problem, because if a
low leverage point is used, system resistance cannot be overcome.

Environmentalists have
long been pushing on the low Large effect on
leverage point ofmore of system behavior
the truth , as explained Iaterssngf‘v'i'n%“f’gr'gg‘
in the chapter oklow to over-
come change resistancBut l
they do not have enough force,
in terms of numbers, influ-
ence, and wealth, to make
pushing there work. Instead
they must find the high lever- Pushing on a high Ieyerage point (HLP) allows a

. small problem -solving force (the total effort re-
age points and push there.

quired to pre pare and make a change) to have a
The concept of leverage large effect on system behavior. This requires

points is so powerful that Pe choosing the right  change force and the right ap-

. . . . plication point. In a complex social system, lever-
ter Sengein The Fifth Disci- age is the use of indirect force rather than direct

pline: The Art and Practice of force. The highest leverage is achieved by pushing
the Learning Organizatign on HLPs such that feedback loop dominance

devotes an entire chapter t changes radically, causing a mode change.

High
leverage
point



The System Improvement Process (SIP) 97

the subject. The chapter, titlétie Principle of Leverag®epens with these insight-
ful words:

The bottom line of systems thinking is levedageeing where actions and
changes in structures can lead to significant, enduring improvements. Of-
ten leverage follows thprinciple of economy of meanwhere the best
results come not from lareggeale efforts but frorsmall weltfocused ac-
tions Our nonsystematic ways of thinking are so damaging specifically
because they consistently lead us to focusoanleverage changesve
focus on symptoms where the stress is greatest. We repair or ameliorate
the symptoms. But such efforts only make matters better in the short run,
at best, and worse in the long run.

It's hard to disagree with tipeinciple of leverageBut the leverage in
most reallife systems, such as most organizations, is not obvious to most
of the actors in those systems. They don't see the 'structures' underlying
their actions.

The chapter closes with this keen summation:

The essence of mastering systems thinking as a management discipline lies in
seeing patterneshere othersee onlyevents and forces to react to

i Seeiantgt ernso is so hard that the tr
erage points occurs frequently. | 06ve
first exposed to the concept of high leverage points a common phenomenon tran-
spires: they starttalkn g | i ke t hi s: AWhere are t he
lution one? No, probably not. Well, w

At that point what a person is really doing is the same thing they were doing
before: creating solution strategies intuitively. They are trying to brainstorm high
leverage points, which is the same as brainstorming solutions.

This behavior is misguided. High leverage points cannot be identified by intu-
itive hard thinking, no matter how brilliant you are. In difficult social problems,
correct high leverage points can be foomyby anal ysi s of the
tial causal structure, such as with a process like SIP. Otherwise, as Peter Senge
predicts, you wil!/ ifsee only events a
mostly be wrong.

Pushing on the right high leverage points is so critically important that Donella
Meadows, in the bookhinking in System2008, devoted an entire chapter to the
subject. The chaptelteverage Points: Places to Intervene in a Systgdates an
earlier 1999 article of the same titldonellaopens by explaining thatghleverage
points are so easy to hypothesize, but their behavior is so counterintuitive, that
problems solvers typicallgush in the wrong directioffitalics are in the original)
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The classic example of this backward intuitisas my own introduction

to systems analysis, the World3 model Tofe Limits to Growth Asked

by the Club of Rom& an international group of businessmen, statesmen,
and scientis® to show how major global problems of poverty and hun-
ger, environmental destruction, resource depletion, urban deterioration,
and unemployment are related and rbey might be solved, [Professor
Jay Forrester of MIT] made a computer model and came out with a clear
leverage point: growth. Not only population growth, but economic growth.

Growth has costs as well as benefi
cost® among which are poverty and hunger, environmental deterioration,
and so od the whole list of problemdi/hat is needed is much slower
growth, very different kinds of growth [such as quality of life rather than
guantity of wealth], and in some cases no growth or negative growth.

The worldés | eaders are correctly
answer to virtually all problembutt hey 6 r e pushing with
in the wrong direction.

Anot her of Forresterdés <classics w
which demonstrated that subsidized {mgome housing is a leverage
point. The less of it there is, thetter offa city i9 even the lowincome
folks in the city. This model came out at a time when [US] national policy
dictated massive loncome housing projects, and Forrester was derided.

Since then, [he has been proven correct and] many of those projects have
beentown down in city after city.

The chapter then lists twelve leverage points in increasing amount of leverage.
The list is profound and reflects a lifetime of wisdom and experience:

Leverage Points: Places to Intervene in a System

12. Numbers i Constants and parameters such as subsidies, taxes, and
standards.

11.Buffers i The sizes of stabilizing stocks relative to their flows.

10. Stock and flow structuresi Physical systems and their nodes of inter-
section.

9. Delaysi The lengths of time relative to the rates of system changes.

8. Balancing feedback loops The strength of the feedbacks relative to
the impacts they are trying to correct.

7. Reinforcing feedback loops The strength of the gain of driving loops.
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6. Information flows i The structure of who does and does not have access
to information.

5. Rules’i Incentives, punishments, constraints.

4. Seltorganizationi The power to add, change, or evolve system struc-
ture.

3. Goalsi The purpose of function of the system.

2.Paradigmsi The mindset out of which the systéimts goals, structure,
rules, delays, and paramet&rarises.

1. Transcending paradigmsi [This is] to keep oneself unattached in the
arena of paradigms, to stay flexible, torealizetiovgt ar adi gm i s i
that everyparadigm including the one that sweetly shapes your own
worldview, is a tremendously limited understanding of an immense and
amazing universe that is far beyond human comprehension.

Donella then says:

There is so much motbat could be said to qualify this list of places to inter-
vene in a system. It is a tentative list and its order is slithery. There are excep-
tions to every item that can move it up or down the order of leverage. Having
had this list percolating in my subtsciousness for years has not transformed
me into Superwoman. The higher the leverage point, the more the system will
resist changing ité.

Problems SIP cannot solve

Onpage9we s Adaubal froblemoccurs when problem symptoms have
causes, such as illness or -casalpoblem$ hat
are math problems, scientific discovery problems, information search/organization
problems like criminal investigation, and puzzle solving

SIP is not a panacea. It can only sadystemic difficult largescale social
causalproblems si nce that 6s Whus SIPdatnotecdveothdre s i
types of problems, including narausal problems.

SIP also cannot solve systaptimizationproblems even though
most common use of root causes analysis in industry. Here root cause analysis is
used to examine causal chaiosdetailed local problems in manufacturing or ser-
vice companiedike defective parts or unhappy customédisese problems are not
social systensystemi¢ though they could be company systenNor are most of
them difficult. Once root cause analysis is applied, most are solved in hours or days.

Suppose, for example, a nation has made the mode change to being destainab
on climate change emissions. Now it w



100 Partl i The Extraordinary Magic of Process - Driven Problem Solving

optimization problem. If an SIP analysis model was used to make the mode change,
the model can help identify areas to examine to improve efficiency, such as making
the new root cause force stronger. Batnew mode change is needed. Instead, the
model would be used to identify areas wherethods likeinformation search or
scientific discovery could be used to improve system behavior.

Letbdbs examine a more specific examp
change to being sustainable on climate change emissions. Now that various solu-
tion elements were implemented, some were causing small problems. An example
would be some groups of pge are unhappy about higher fuel taxes. Or those
living in the suburbs are unhappy abo
they have a long commute to work and have the extra expense of owning cars and
paying for lots oexpensivegas. Callth s t he fAunhappy group

In this problem, SIP could be used to see if there were systemic root causes.
SIP could be used to better decomposautiteappy grougroblem into subprob-
lems and to analyze those subproblems. ButiSitusefulat the norsystemic
level to examine, for exampld, some groups are being manipulated to exploit
them, how relative poverty can be fixed, how to reduce the problem of dysfunc-
tional group leaders who are on power trips, and so on. Those are psychological,
group dynamics, political science, infioation search, scientific discovery, and
system optimization problem$ools like ordinary root cause analysis and system
dynamics can be used here, not SIP.

This completes description of SIP and how it can be used to tunnel through a solu-
tion landscape instead of endlessly walking the landscape. Next, we review what
tunneling and the magic of procedisven problem solving hee found.
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Part 2
Analysis Results of Applying
SIP to the Env ironmental
Sus tainability Problem

By structuring oneds analysis properly,
cut through the fog of problem complexity and find the surest path
to solving otherwise impossible to solve problems.

fiExactly whatdoess t r uct ur i ng
mean? The wordnalysismeans separating
problem into its constituent elements. Doing
reduces complexssues to their simplest terms

We settle for partial solutions because o
minds simply canot
the intricacies of complex problems. We th
tend to oversimplify....

If we are to solve problems, from thos
confined to a single individual to those affec
ing whole nations, we must learn how to ide @
tify and break out of restrictive mindsets al
give full, serious consideration to alternati
solutions. We must learn how tleal with the |
compulsions of the human mind that, by defe: Margan . Jones
ing objective analysis, close the mind to alte ™tk

SsocC

natives. Failure to consider alternatives fully is the most common cause of flawed

or incomplete analysis.
In other words, we must learn how to keep an open dnovte of the most

difficult things we human beings can dmy technique we can impose on the mind

to force it open is helpful. It should come as no surprise, therglthatthe tech-

niques presented in this book have the effect of opening the mind. The fact is, struc-
turing oneobds anal ysis i sening hhe migdutd ¢ k e

alternative

Morgan Jones, former intelligence analyst with the CIA

The Thinkerdéds Tookit:14 Power ful

1998, pages xKkii, and xiii, italics are in the original
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Chapter 4

The Broken Political System Problem

Many peoplebelieve theenvironmentabustainability problem is beyond solving.
I'tds too compl ex. CiBzerlsand natioaslare wo drdedy tos t
cooperate. If the world was capable of solving the problem, it would have solved it
by now, especially the climate change crisis, where the need to act immediately is
so strongly supported by the data. And so on.

| believe otherwise, and have passionately invested the last twenty years of my
life into helping to find a better way forward. The message of this book is that the
sustainability problencanbe solved, with the right tools. This chapter begins de-
scription of what those tools have found. Remote canyons have been explored. Fos-
sils have been unearthed. An entire skeleton has been assembled that exhibits
remarkable properties.

To our knowledge, this is the first root cause analysis of the environmental
sustainability problem as a global wholde main conclusiois the problem ap-
pears to be solvable and may be solved relatively quickly, by pushing on certain
high leverage points that haveeverbeen pushed on before in a focused large
scale manner.

After peeling through layer after layer of the sustainability problem, a striking
pattern emerged. The environmental sustainability problem was not the only large
problem society has been unable to solve. There are many more. There are also
many problemsaietyhasbeen able to solv&he pattern is that all of these prob-
lems would benefit the common good if solyedt yet some invisible force was
causing one group of problems to be solved and the other not solved. Patterns this
strong do not happen byafice. What could explain this phenomenon? We were
stuck here for years.

Further application of the process led

. The
an answerdiagrammedon the next page Three Pillars
The diagram explains why society has be_~—__of Sustainability
unable to solve so many common goc =
problems. The root cause forces of subprc g § 5
lems A, B, and C combine to form adeep | § g 3
problem, called theBroken Political Z w

System Problem . Its side effecs arethat ‘ ‘ ‘ |
all three pillars of sustainability argeak
Thereforethe Broken Political System Problem is the real problem to solve.

Thiswasagame hanging insight. I't says doi
bility probl em. I nstead, turn your at
sustainability problem.
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The World’s Most Important Social Problems

Solved Unsolved

. Slavery . Poverty

War

. Corruption

. Discrimination ./ 9. Hate-based

. Large Recessions Authoritarianism

. High Economic Inequality :I’f;’fe"t;t;g'r“;'r%’;lz;s

A

. Serfdom

. Civil Rights

. Colonialism

. Women'’s Suffrage®

. Russian Comm .ns‘L

. Environmental Sustainability
y !

o N O U1 A W N

. Climate Change

E. Economic D. Environmental F. Social Side
Unsustainability Unsustainability Unsustainability | Effects

; | Root Cause: High rate of
A. Change C. Excessive | jefects in the political
Resistance Solution Model Drift | gecision-making process

Root Cause: Low -
truth literacy

Root Cause: Corporatis y

profitis has the wrong B. Life Form
goal of short term Proper Coupling
maximization of profits

High level causal diagram of the Broken Political System Problem i Discovery
of this problem was the largest surprise of the analysis. It was also the most welcome
because it revealed the Broken Political System Problem is the real problem to solve.

The image is from f i |Demdcraay i €risis n filnTdenes. n k 6 s

The diagram works like this: The SIP analysis decomposed the one big prob-
lem of how to solve the environmental sustainability problem into four subprob-
lems, as shown in the Summary of Analysis on e To create the diagram,
subproblems E and F were added to get all three pillars of sustainability, though E
and F have not been analyZéd.

Thethree pillars of sustainability arenr@etaphofor defining thecompletesus-
tainability problemwhichconsists of the environmentaktonomic, and social pil-
lars. If any pillar is weak then the system as a whole is unsustaizadblevill
eventuallycollapse
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The goal of democracy is to optimize the lérgn common good of the peo-
ple. Democratic nations should therefore be intently focused on solving the eight
problems unsolved problems. All three pillars of sustainatshityuldbe strong by
now in most nations, given the abundance of the Industrial Revolution, the much
higher quality of life it has allowed, the ability of modern science to perform such
dazzling miracles as putting a man on the moon in nine years and doulding lif
expectancy from 1900 to 20%9.

Democracy is ubiquitoug. 5 out of 167 nations, wi
ulation, have a 2019 democracy index of 6 or more, indicating they are a full or
flawed democracy. Another 39 countri e

hybrid regimes, a mixture of democracy andharitarianisnf® The United Na-
tions and the World Bank are run as democratic institutions.

Even China, an authoritarian state
fesses its communist partlyisceearthapublin t h
support for democracy is high in China. Public opinion surveys show that more
than 90% of Chinese citizens believe that having a democracy is good. But the
majority is not yet ready for a major effort towards democratization betiagyse
still see economic growth and social stability as more important than freedom of
speech, political participatip and other democratic righas’

The ideals of democracy pervade the plahdt.e wor | ddéds nati on
fore be intently focused on solving the eight unsolved problems and mostly suc-
ceeding, but yet they are not. Why is this?

The reason, or course, is the Broken Political System Problem. The problem is
S0 systemic it causes extraordinarily high change resistance to solving any prob-
lems that conflict with the goal of the dominant life from in the human system,
Corporatis profitis better known as the large modern-poofit corporation.

The main root cause of subproblem B is tBatporatis profitshas the wrong
goalofshot er m maxi mi zati on of profits. Th
charge against solving the environmental sustainability problem, though that effort
is masked by clever deceptidrhis massive longermdeception campaigand its
overwhelming success documented at length in bodike these

1.Beder, S., 200Zlobal Spin: The Corporate Assault on Environmental-
ism,Revised Edition. Chelsea Green.

2. Beder, S., 2006Suiting Themselves: How Corporations Drive the
Global AgendaEarthscan

3. Dinan, W., Miller, D., 2007 Thinker, Faker, Spinner, Spy: Corporate
PR and the Assault on Democra&uto Press.

4. Hoggan, J., 2009Climate CoveiUp: The Crusade to Deny Global
Warming.Greystone Books.
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Corporate deceptioworks due to the main root cause of change resistance:
low political truth literacy Truth literacy is the ability to tell truth from decep-
tion, i.e. to be able to Areadod the t

Because truth literacy is low, corporate deception works and has become the
cornerstone strategy for achieving the interests of Corporatis profits. The more ac-
ceptable term for corporate deception is public relations (PR), vidiidn and
Miller (Book 3.pp. 11 & 12)describe as working like this.

Public relations wasreated to thwart and subvert democrdécisionmaking

I't was a means for O0taking the riskb©é
interests of those who owned and controlled society before the introduction of
voting rights for all adults. Modern PR was founded for this purpose and con-
tinues to be athe cutting edge of campaigns to ensure that liberal democratic
societies do not respond to the will of the people and that vested interests pre-
vail. PR functions, in other words, as a key elementafaganda  man-

aged democracy . é [ PR] is overwhel mingly
power f ul i nterest s, mainly corpor at
ception and manipulation.

The term Apublic relationso is dece
steady corporate deception campaign based on PR has succeeded all too well, as
Sharon Bedefoundin Book 1 (p275)

Conclusion: Declining DemocradySurveys show that the majority of people

in most countries are not only concerned about the environment: they think
environmental protection should be regulated by governments and given pri-
ority over economic growth. Yet this widespread public concenot trans-
lating into government action because of the activities of large corporations
that are seeking to subvert or manipulate the popular will.

Democracy is broken. Instead of working for the common good, too many po-
litical systems are working for the uncommon good of larggfofit corporations.
Corporatis profitisis dead set against solving the sustainability problem and is win-
ning, because of its overwhelming control of the human system, superior financial
power compared to mere citizens, and its obsessive goal oftsirorprofitmax-
imization. This goal conflicts with the goal bfiomo sapienswhich is the long
term optimization of qualityf life for people. Becaus€orporatis profitisdomi-
nates the system its goal prevails. This causes high change resistance to solving
problems whose solution would reduce short term profits. The result is the eight
unsolved problems and more.

While it took time and some struggle, the reason the six problems on the left
were solved was low change resistance. These problems did not pose that much of
a threat taCorporatis profitis though slavery took a long time to abolish. That was
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possible because the Industrial Revolution allowed machines to do most of the
work formerly done by slaves, and created the need for as many consumers and
employees as possible.

But the 8 unsolved problems on the right pose a threaEnvironmental sus-
tainability is a longterm problem. Trying to solve it now, with solutions like carbon
taxes or regulations, reduces short term profits. So does avoiding the bubbles that
precipitate large recessions, because corporations make a forthonsdrbubbles
and are smart enough to not lose it when the bubble bursts. Solving the poverty
problem requires serious amounts of stemnn investment. No more war would
mean no more massive fite from the militaryindustrial complex. And so on, for
all eight problems

The ninth unsolved problem, hatesed authoritarianism, is a deception strat-
egy used to arouse fearful citizens into supporting only what an authoritarian leader
wants. This is always what benefits the leader and his closest suppoutiiari-A
tariansare on the rise | i ke Puti n, Trump, Tur key
Orban®® Like corporations, they too exploit the root cause of subproblem C, low
political truth literacy.Like corporations, the goal of authoritarians is to win by
prolonged, irresistible deception tha
point where they are easy preysagn these chilling quotes:

The transition from democracy to personality cult [aka authoritarianism] be-
gins with a leader who is willing to lie all the time, in order to discredit the
truth as such. The transition is complete when people can no longer distinguish
between truth and éding 5°

The ideal subject of totalitarian rule is not the convinced Nazi or Communist,
but people for whom the distinction between fact and fiction, and the distinc-
tion between true and false, no longer eXist.

But dear reader, take heart! Amidst all this doom and glas{pun intended)
some rational hope.

The results of the SIP analysis, if close to correct, are exceptionally good news.
The analysis found clear main root causes for subproblems A, B, C, and D. Each
root cause has a connected high leverage point that, if pushed on correctly with
solution elerents, would resolve the root causene of these high leverage points
has ever been pushed on before with lesgale solutionsThis implies the Broken
Political System Problem is solvable. Social system engineers have a winning hand,
but only if they bgin using the right tools.

However,is this discovery true? Does the Broken Political System Problem
really exist? Can it probably be solved by pushing on the high leverage points
found, or something like them?

The remainder of the book provides the knowletigallow you to answer
these questions for yourself.
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Chapter 5

Overview of Analysis Results

Summary of Analysis Results

The SIP matriXpage55) is a fill-in-the-blanksprocessEach cell contains an
instruction for what to do. A completed matrix contains one hypothesis per cell
The completed matrix for Thwink.orgds
shown on the next page.

The subproblems are highly interconnected. Some share simulation models.
The columns are arranged to show this sharing. Subproblems A and B share the
Dueling Loops of the Political Powerplace model. Subproblems B and C share an
extended version of this meld

Heedingt he cal | of Occambébs razor, to n¢
webve taken t he si tomfhib@nalsis. ahen are enly four p o s
subproblems. Each has one intermediate cause, one root cause, one low leverage
point, and one high leverage point. The analysis threatened to become overly com-
plex many times. Repeated refactoring to a simpler abstmesdiced the day over
and over, and kept the thwinkers at Thwink.org from losing their 1stzamp men-
tal model of the problenConsicering the offthe-chart complexity of the problem,
itds a simple analysis that explains s
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Summary of Analysis Results of Executing SIP on the
Global Environmental Sustainability Problem
1. Problem How to achieve global environmental sustainability
Definition in terms of the desired system goal state

Subproblems

A.
How to Overcome
Change
Resistance

B.
How to
IAchieve Life Form
Proper Coupling

C.
How to Avoid
Excessive
Model Drift

D.
How to Achieve
Environmental
Proper Coupling

Successful opposition
to passing proposed

Large for-profit
corporations are

Inability to correct

The economic system

%] P . . .

& Subproblem laws for solving the dominating political failing solutions | is causing

& |symptoms - e - (1) when they unsustainable

» =] Cecision[aKing first start failing  |environmental impact

2 sustainability problem |destructively

© |Improperly f

o . Corporate and . Economic and

o |coupled Not applicable ) Not applicable -

Z |systems human life forms environment systems

e} T T

g Analysis Basic Dueling Loops Complete Dueling Loops model. The Worl dos

£ |model €ljie Pllifee This adds the Alignment Growth loop. |Management System

E Powerplace )

© A -

£ |Immediate Intelligent :

L |cause The Race to the Bottom Adaptation loop in 'ﬂ?gﬁ’g?ﬁ'g%ﬁh and

< |dominant among Politicians evolutionary (the IPAT factors)
loops algorithm model

Intermediate
causes

System acceptance
of the fallacious
paradigm that
Economic Growth Is
Good above all else

Strong resistance
from corporate
proxies to solving
problems that
corporatid
want to solve

Laws giving
corporations
advantages over
people

Externalized costs of
environmental impact

2. Analysis

Low leverage

More of the truth:
identify it, promote it,

Logical and
emotional appeals

Citizens must
directly reverse

Internalize costs

B. Find inter. causes, LLPs, SSs

campaigns, marches,
sit-ins, lawsuits,
lobbying, etc.

NGO/corporate
alliances, etc.

bad laws repealed

points A P laws that favor
magnify it and bargaining corporations
Technical research, . .
environmental Corporate social A Main solutions at
- magazines and responsibility, green Media use, system level are
Superficial TS, coEerEss | fu’nds campaigns, regulations and market-
solutions ; ! lobbying to get based. At agent level

main solutions are 3 Rs
and collective mgt.

C. Find the root
causes of the
intermediate
causes

The inherent
advantage of the
Race to the Bottom,
which causes that
loop to be dominant
most of the time (2)

Mutually exclusive
goals between top
two social life forms,
Corporatis profitis &
Homo sapiens (3)

A high rate of
defects in the
political decision-
making process

High transaction costs
for managing common
property sustainably

D. Find the loops
that should be
dominant to

You Candt
the People All of the
Time

Alignment Growth

A Politician
Decision-making
Feedback loop of

Sustainability Growth
and Impact Reduction

leverage points
to make those
loops go dominant

deception (aka
political truth literacy)
from low to high.

forms. These must
align with the goal of
Homo sapiens.

decision-making
process from low
to high.

resolve root cause some kind
f g Raise general ability |Correctness of Raise maturity of ]
E. Find the high to detect political goals for artificial life {the political Allow firms to appear to

lower transaction costs
for managing common
property sustainably.

3. Solution
Convergence

A collection of sample
solution elements

Corporation 2.0,

Corporatis publicus

Politician Decision
Ratings

Common Property
Rights

4. Implementation

Not yet ready for implementation since process execution is incomplete.

Notes: (1) to the environmental sustainability problem

literacy.
profits.

(3) aka Corporatis profitis

has the wrong goal of short
Yellow is the superficial layer, green is the fundamental layer.

. (2) aka low poalitical truth

-term maximization of
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Thematrix suggestseveraimportant conclusions:

1. These four subproblems are the main subproblems to solve.
By using the subproblems shown, the analysis has diigetithrough
the Gordian knot of problem complexiydvastly simplified the prob-
lem. The decomposition chosgmovides an entirely different perspec-
tive for further analysi@nd changeshe problem fromunsolvable to
solvable because you are no longer attempting to simultaneously solve
four very different problems without realizing @ould you simultane-
ously solve a physics problem, ath problem, an employee training
problem, and a weather prediction problem? No. You would have to
work on them separately.

This is theancientrule of Divide and Conqueeka Divide and Rule,
divideetimperd t can al so be seen as prope
so thatrationalanalysis is possiblé&s Morgan Jones reminds us on page
10, &€Bructuri ngé cedueed sommaen sdugs goi their
simplestterm&. Af ter that, the problem be
analyze and solve.

2. These are the root causes that matter. | t cér&inly too soon to
tell i f they ralgtedted onaygothess T ma te iwte &
possible to successfully push on the high leverage point of subproblem
A with a solution element. This is the Truth Literacy Training study de-
scribed later.But all the evidence and logic points to these root causes,
and particularly the main root cause in subproblem B, as being the true
root causes.

3. Pushing on these high leverage points will lead to rapid so-
lution of the problem. This conclusion | eads to
intoxicating.None of the four high leverage points have been pushed on
before in a largescale mannerThis indicates that if the high leverage
points are anywhere close to correct, then the sustainability problem can
be rapidly solved. This is rather good news.

4. Resolving  any one root cause resolves them all , asexplained
later in this chapter.

Problem definition

The first stepof SIPis Problem Definition. The standard problem definition
format isMove system A under constraints B from present state C to goal state D
by deadline E with confidence levelfugging the problem into the format leads
to this problem definition for the global environmental sustainability problem:
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Thesystenis the biosphere. Since this is a global life or death problem of the
utmost importance, the onbpnstraintsare the limits of system behavior and
the imagination and skills of problem solvgptus the urgency of some prob-
lems withloomingtipping points, like climate change and species extinction
In the present statenany critical environmental properties (levike pollu-

tion and depletion of natural resources) are outside their safe zonegydalthe
stateall critical environmental proptes are being held in their safe zones or
are moving there within a predictably safe time span, none of which should
exceed an overafleadlineof 100 years. Some time spans will be well under
100 years, since some problerasgeciallyclimate change) need to be solved
sooner than others. The totanfidence leveior all properties meeting their
deadlines shall be at least 99.9998%6ér the nexL0,000 yeas.

While this is a complex problem def
measurable ondt fits right into the social system engineering mindset this book is
trying to establish.

Comparethe above definitioio theBrundtland definition of sustainabil-
ity, from the Brundtland Report of 198%:

fiSustainable development is development that meets the needs of the
present without compromising the ability of future generations to meet
their own needs. It contains two key concepts:

1 The concept of 'needs', in particular the essential needs of the world's poor,
to which overriding priority should be given; and

1 The idea of limitations imposed by the state of technology and social organ-
ization on the environment's ability to meet present and future peeds.

The drawback t®rundtland definitiori s i t apratiomal tha&n practical.
Itds not precise and measurabl e. Thi s
troversy from the day it was published.

The definitionof environmental sustainabilityecame deeply flawed when it
fell into the trap of including solving the global poverty probtenough economic
growth of the undeveloped natiofis promisewvasincluded to bringhe unde-
veloped countries on board. Otherwiteey were against solving what thegr-
rectly perceived to be a problem created by developed couritasgice Strong,
organizer of the first global environmental summit, the Stockholm Conference of
1972 wrotethatm or derad e tilperdeavel opi ng count
key concept called for a redefinition and expansion of the concept of environment
to link it directly to the economic development process and the concerns of devel-
opi ng c &uUhisted to thes fina wording of the Brundtland definition and
made the error ofredefiing environmental sustainability as sustainable
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developmenti Sust ai nabl dn adieherentlylaped eemmt really an
oxymoron,because development means economic growth, and no form of growth
is 100% environmentally sustainable using present technology and practices. Fol-
lowing a global policy of sustainable development thus makes the environmental
problem worse instead of better.

Should poverty really receive fdover
tainability?N o because i f the environment al
then no other problem will matter due to catastrophic collalf$kee poverty prob-
lem isnotsolved, the world changes little. The poverty problem has existed for as
long asHomo sapient a s . ltéds nothing new. But t
ability problem is new and threatens
serves top priority. Thyshe Brundtland definition is too flawed to use.

(The next two paragraphs get a little complicated. You can safely skim them.)

The confidence level of 99.9999%ver the next 10,000 yeanss chosen to
allow the solution to last for at least one million years. The reign of dinosaurs lasted
160 million yearsHomo sapiene ppeared 200, 000 years
strive for at least one million more year&?99.9999% confidence level over
10,000 years would be what confidence level over a million years? 1,000,000 /
10,000 = 100, so there are 100 ten thousaradt periods in a million yearsoT
calculate the confidence level overeomillion years, multiply 99.9999% times
itself 100 times. This equals 99.99%hich is fine Suppose we wanted to last half
as long as the dinosaurs, 80 million years. Then we get a confidence level of only
99.2%.

Suppose we had used 99.9% instead of 99.9999%. Then we would get only a
90% chance of the solution working for one million years and an appalling .02%
chance of working for 80 million years. This explains why we specified a confi-
dence level of 99.9999%6r a 10,000 year period, which is not as impossible as it
may seem. Many companies have routinely achieved quality success levels of
99.9999% by the use of the quality control process of Six Sigma.

Note howS | P 6 s pfoldemrdefihition is so noncontroversial as to be al-
most dull. It includes no social factors. It sayghing aboupoverty ordevelop-
ment. All it says is what stamust be achieved to consider the problem solved.

Who sets the safe zones and deadlines? What are the critical environmental
properties? How can we do this fairly? These and other questions are all part of the
problem to solveHealthy well runningdemocratic governments can answerse
questions. If solution ofhe sustainability problem is correct and complete, one
beneficial i s hedlty gozerniments bhecause ithieyl are e longer
controlled by corrupting special interesEbis important point is addressed later in
this chapter when wedescribe analysis results for thelow to avoid excessive
model driftsubproblem.
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Problem decomposition

The secondnain step of SIP is Analysis. The first step of Analysis is to de-
compose the one big problem into the subproblems that shine the brightest light on
the root causes. The three standard subproblems were used, plus a second prope
coupling subproblem. The resulbgrthese four subproblems:

A. How to overcome change resistance

B. How to achieve life form proper coupling

C. How to avoid excessivadlutionmodel drift

D. How to achieve environmental proper couplfogginal problem to solve)

Proper coupling ~ occurs when two or more systems are working together in
harmonyAiLi fe form proper couplingo refer
forms in the human syster@orporatis profitisandHomo sapiensare presently
improperly coupledCorporatis profitis the modern large feprofit corporation, is
dominating politicabdecisionmakingdestructively on the environmental sustaina-
bility problem.Homo sapiensvants to live sustainably so as to avoid catastrophic
environmental collapse. Thes®go life forms are locked in a struggle for niche
dominance The winnerimposes its goal on the human system. Prese@iypo-
ratis profitisis dominant, so itgoalprevails.

AEnvironment al proper couplingo ref
properly coupled to the greater system it lives within, the biospherehdrhan
economicsystem is causing unsustainable environmental imSabproblem D is
the original problem to solve.

The single main root cause
The Broken Political System Problésso important itvas describedt length

in its own chaptefpagel02). The keyinsightis the root cause of subproblem B is

themain root cause of the entiresustainabilityproblem, because subproblem B

causes A and

and ABC cause tl P
Side

E. Economic D. Environmental F. Social
A. Change
real problem t

side effects OEDF. | unsustainability | | Unsustainability | | Unsustainability Effects
solve. Root Cause: Low

Therefore the Bro
C. Excessive
Solution Model Drift
y
truth literacy

e —
ken Political Sys
tem Problemis the
Notice how it Rooft Caﬁse:r(‘:orporatis B. Life Form
; ofitis has the wron .
would be IMposs Zgallc’)fshortterm % Proper Coupling
ble to di agram tr maximization of profits

Root Cause: High rate of
defects in the political
decision-making process
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Broken Political System Probleamd spot the main root caugéhe original prob-
lem had not been decomposed ittie rightfour subproblems. Without that de-
composition, the Broken Political System Problem is so well hiddenithat
masquerades as 0 demo c rtlangsylikeilask ohpaliticaln g |
will, as Al Goreemphasizedh his movieThe Inconvenient TruiliWe have eve-
rything that we need to reduce carbon emissions, everythingpbtital will,0 or
as Tony Blaimpleadedn his 2002 addressat the Johannesburg world sumifiitet
us be sure that we make the right decisions. We know the problems. We know the
solutions. Let us together find tpelitical will to deliver themd

Explanations and observations like thase not just wrongThey are unpro-
ductive because they do nothing to solve slistainabilityproblem.They are also
misleading because they draw attention away from what really matbenstrast
that to the Broken Political System Problem diagratmichidentifies what really
matters and offers the beginning of a clear strategy to solving the problem.

Now t h aitlentifieel thevneain root cause, we can examine the analysis
from theviewpoint of the effects arising from the main root cause

1. First, we summarize the analysis for fi@sent unsustainable mode
Civilization is stuck in this mode due to the unsolved Broken Political
System Problem.

2. Then we revievihe fourstep model of difficult social problem solving
This model is useful for understanding how to move frompitesent
unsustainable mode to thgure sustainable mode.

3. Nextwe summarize the analysis for thiture sustainable modehich
occurs after the Broken Political System Problem is solved.

4. Now that wedve expl acoudé¢hdoreticalpy t h e
work, we can explain how resolving any one root cause resolves them
all.

5. Lastly, we move to a higher level and review the anomalies the analysis
results can explain.
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Analysis results , present unsustainable mode

Subproblem D Human impaCt on the

Technical Symptoms i The economic system

biosphere is unsustainable. is causing unsustainable

- . environmental impact.

Superficial Solution Forces

regulations and market-based, like Pushes Inte_mallze the IS of Cannot |ntermediate Cause i Externalized

pollution taxes and tradable permits. on > CMIERMEE [R5 S0 HEL ’es‘)"’le costs of environmental impact

Main solutions at individual agent level prices IENGE it Tt Gifikliy Prices do not include the cost of
llecti tand Th pheliipactoliecoiolitnay environmental impact

ES EEll =803 T © alternative behaviors are pack

Three Rs of reduce, reuse, and recyle.

chosen.
| |
Sprsrggl‘;mA Change resistance is too hlgh Symptoms i Suclcessfulopposition
to solve the problem. to passing proposed laws for

solving the sustainability problem.
Superficial Solution Forces

Supefficial Solutions i Innovative

Cannot
technical research, environmental Pushes Low Leverage Point i More Intermediate Cause i System

- ) of the truth about why the resolve acceptance of the fallacious —
IEVEEPAITES e Gl ANAIGINEES roblem needs solving and aradigm that Economic Growth Is
GENPEUSS, (TENElES, i, sl Eow to technically solge it pGood gbove all else
lobbying, eco-summits, etc. " .
Y >
Subproblem C ili | |
Social LOW resmence' The human Symptoms i Inability to correct B
SyStem cannot adapt quCkly failing solutions when they first
enough to solve the problem start failing, for new and/or old
. major common good problems.
- . -
Superficial Solution Forces
Cannot
Supefficial Solutions i Media Pushes Low Leverage Point i Citizens resolve Intermediate Cause i Laws giving
use, campaigns, and lobbying to —)must directly reverse laws that =————3-corporations advantages over 0os
get bad laws repealed. favor corporations. people. o =2
=
A 2358
| e 2&
N B | | o @
Large for -profit corporations are Symptoms i Large for-profit =341
Subproblem B h : q 7 el - 2oy
Social |ead|ng the Charge agamst solvmg corporations are dominating political ooz
ks o= decision making destructively on 2 eR=-EY
the SUSta|nab|“ty prOblem- solving common good problems, like E = m?r
- . environmental sustainability. g o g %,
Superficial Solution Forces 2 a9
@ =
Superficial Solutions i A Cannot I
Corporate social responsibility, Pugrl:es LowjCeveragelRomn il | ,EZZ?V% Intermediate Cause i Strong .§

Logical appeals, emotional
appeals, and bargaining
with corporations.

resistance from corporate proxies to
solving problems that corporations
dond want to solve.

green investment funds,
NGO/corporate alliances,
Certified B Corporations, etc.
Superficial Layer i Easy to see
Fundamental Layer i Hard to see
Fundamental Solution Forces Main Root Cause i The goal of the
sl verERe Fafit dominant life form in the human
Can system, Corporatis profitis, is
P“;r]‘es g:ri?r?aenm;egﬁ)ar%oft;h:goal resolve maximization of short-term profit.
Fundamental Solution i 2 ? 2 q N ! This causes the human system to

that aligns with that of Homo have the wrong implicit goal.
sapiens, so the system will

have the right implicit goal. Root Cause Forces
Social force diagram, SIP analysis results, unsustainable mode T The Summary
of Analysis Results (page 108 ) has been rearranged into a social force diagram for the
unsustainable mode . The diagram provides an easy -to -read roadmap to understanding

and solving the environmental sustainability problem, as well as all problems that are
side effects of the Broken Political System Problem.

Social force diagrams tell stories. This @st®ws the causal chain running
from problem symptoms down to the main root ca8sa&rt reading at the top right
and work backwards. Eaclerticalar r ow means fit higGgnewause
to social force diagrams, it will take some time to become comfortable with the
format. This istime well spentAfter a while, reading the above diagram will be
|l i ke reading an epic tale about a spe
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The analysis drilled down through four superficial layers until it found the main
root cause, which lies in subproblem B. The other three subproblems each have
their own root cause. For simplicity these are not shown in the social force diagram.
They are atomatically resolved when the main root cause is resolved.

The vertical arrows on the rigfdarm the backbone of the diagram. Starting at
the top, they lead from subproblem D symptoms (the original problem to solve)
through a chain of intermediate causes and symptimrtitee main root caus&he
right side of the diagrars structurally the same as the diagram of the Broken Po-
litical System Problem, except that subproblems E and F are not included, and a
feedback loop has been added.

Letds examine each | ayer of the diat

Subproblem D i Human impact of the biosphere is unsustainable

Subproblem D is the original problem to solvet  @eshnica subproblem
with technical solutions since the symptoms, physical impaatthe biosphere
and the intermediate cause, externalized caststechnicalThese technical solu-
tions are what Al Goevaythngthatwe needito redace wi |
carbonemissiols and what Tony Blair referred
The | ack of dApolitical willd they bot

Root cause analysteginswi t h a probl emé6s Thegampt on
nomic system is causing unsustainable environmental impadY is this? The
i mmedi ate physical cause is the PAT f.
well-known knowledge. We are asking WHY at the systems thinking level. At that
level the cause is widely assumed tdelréernalized costs of environmental impact.
Prices do not include the cost of environmental impéao, popular reasoning
goesthen the leverage point foesolving the cause is obvious. We muasérnal-
ize the costs of environmental impact, so that prices include the cost of fixing the
impact or are so high that alternative behaviors are chdokenhas been attempted
with a large number duperficialsolutions such as regulations, markedsed in-
struments like pollution taxes and tradable permit, and the Three Rs of reduce, re-
use, recycle.

But whilethese solutionkave helped some, especidtlylocal problemsthey
have failed to solve theverall sustainability proem. WHY is this? What is the
deeper cause of the intermediate cAWs#lY are there so mamxternalized costs?
This is a question few problem solvers are asking, because their paradigms are not
driven by root cause analysiSonsequently what youbre about
radicallyfrom conventional thinking.
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Subproblem A'i Change resistance is too high to solve the problem

WHY are so many costs externalized? Because solutions to internalize costs
are being rejected by the systedihange resistance is too high to solve the prob-
lem. This indicates subproblem A. Its symptoms Suecessful opposition to pass-
ing proposed laws for solving the problefrhe symptoms are social, since they
deal with people and organization behavior.

The analysis has now moved to toeial side  of the problem, where the real
opportunities for solving the problem
designed for. They encouradiggigingdeeper andiscoveringhow the behavior of
soci al agents causes a probl em, ei the
by deeper causes thattfirst arenot apparent. In difficult largescale sociaprob-
lems,the deeper causéand especially the root caukésnd to result from the be-
havior of social agents.

Continuing with our Five Whys of Kaizen questions, WHY is there so much
Successful opposition to passing proposed laws for solving the proWéat is
the cause of high change resistance?

The analysis found theain intermediate  cause of change resistance
is System acceptance of the fallacious paradigm that Economic Growth Is Good
above all elseThe worst thing that can happen to a country, short of war, is a
recession or depression. The worst global event between the two World Wars was
the Great Depression of 1929. The worst global event after World War Two was
the Great Recession of 2008.

That Economic Growth Is Good above all else is widely acknowledtgsd.
man Daly,Senior Economist in the Environment Department of the World Bank
forsixyearswr ot e in 2012 that Ait i gromow f
is still the number one policy goal of practically all natipnst hat i s™ und ¢
AForty vyear s hiéraadiegsf ©he kineité to Growdlidrty years ear-
lier when it was first published in 1972

Michael Jacobs, ifhe Politics of the Real World996, concluded that:

éthe model of economic and soci al pt
half of the [twentieth century] no longer works. The problems of environmen-

tal degradation, global poverty, and domestic inequality have begun to
threaten, even overwhelm,thegank i ch have been made.
model must start by addressing the unquestioned pursuit of economic growth.
Over the last 50 yeargrowth has become the main objective of politics, re-
garding not just as the source of wealth creation, but as theratic solution

to all other problems(p117, italics added)
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Heinz Arndt’ found the ascendancy of the Economic Growth Is Good meme
to be a recent phenomenon:

There is in fact hardly a trace of interest in economic growth as a policy objec-
tive in the official or professional literature of western countries before 1950.
But it is possible to detect in the five pegar years changes in the climate of
opinion whid foreshadowed the ascent of growth to preeminence. (p30) By
the end of the decade [the 1950s], economic growth had, as one commentator
put it, been O6thrust to the top as
of pol i c yorérap{dmebdoicrgwth came to be regarded as a
prophylactic oremedy for all the major current ailment$ western econo-

mies (p43, italics added)

AiMore rapid economic growtho as a fr
is so universally accepted that it be
environmental sustainability problerystainable development , defined as
fidevel opment that meets the needs of
of future gener at i o’ABevelopmennisecdnonticly@vth 0\
and mustbéncreasedi [ To st op the] downward spir
tal degradation.... What is needed is a new era of economic gragrtivth that is
forceful and at the same time’”sociall

The worldés | eading Asolutionod to t
sustainable development, champions Economic Growth Is Good, thereimgmak
the environmental sustainabilityorseinstead of bettet. et 6 s ex pl ai n

Economic growth refers to the A in the IPAT equation (padje The usual
measure of economic growth is change per year, so A = consumption per person
per year. If A grows, as a result of Economic Growth Is Good, then for the addi-
tional Impact to not increase, P or T must decrease accordingly. But there is no
provis on in the definition of sustainabl
ignored. In practice, what happens is increases in A due to economic growth are
NOT offset by corresponding reduction
able developn@ makes the environmental sustainability probilearseinstead
of better.

Pursuit of economic growth above al
Sustainable Development Goals (SDGs) themselves. Eisenmengel2§28l)

f o un dtha SD&g putfinore focus on economic growth than on ecological in-
tegrity.  Athough there is no explicit prioritization of economic growth, the se-
lection of targets and indicators favors economic growth over ecological integrity.
€ . A bias towards economic growtbuld contradict the need for respecting abso-
lute limits to physical growttwhichis particularly relevant in industrialized coun-
trieso 8 This present bias extends all the way back to the 1987 definition of
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sustainable devel opment, where fthe e
Afoverriding priorityo over everything

Environmentdakts think otherwise. They know economic growtme good
above all else. How cahey convince the public of that truth? WiMore of the
truth about why the problem needs solving and how to technically soleist
leverage point has been pushed on with innovative technical research, though most
of this is already done as part of subproblem D. The major thrust has been social
solutions, ones designed to get social agents to want to change their behavior. These
solutions employ elementsi Innovative technical research, environmental mag-
azines, awareness campaigns, marchemssitawsuits, lobbying, eesummits,
etc Like the first layerthese solutions amsonot working. They are the superfi-
cial solution forces of subproblem A.

The next question is WHY is change resistance so high? WHY has Economic
Growth Is Good above all else become so universally accepted? The analysis found
two causes, shown karrows A and B. These lead to subproblemsa@dB. Let 6s
examine subproblem Brst.

Subproblem BT Large for-profit corporations are leading the charge
against solving the sustainability problem

WHY has Economic Growth Is Good above all else become so universally
accepted? Who is promoting this environmentally destructive value?

I f weudead books | iCagtiveGrte: TeeCorpbmte b i o
Takeover of Britain  Da v i d WHKea €drperations Rule the Worl8haron
B e d e&GtolBakSpin: The Corporate Assault on Environmentalesndanother of
Beder 6 sSSuitngThémselves: How Corporations Drive the Global Agenda
or you have followed t he theevidencedasrnod i f
strong to ignoreThe promoter of the Economic Growth Is Good meme is the mod-
ern large forprofit corporation While corporations mvide many benefitd,arge
for-profit corporationsare dominating politicaldecisionmaking destructively on
solving common good problems, like environmental sustainabiltigse are the
symptomsof the deeper problem slubproblem BLarge forprofit corporations
are leading the charge against solvingghstainabilityproblem.

WHY are these symptoms happeniiBgtause oftrong resistance from cor-
porate proxies to solving problems th

Confronted with this resistance, problem solvers have conceptualizkxivthe
leverage point strategy bbgical appeals, emotional appeals, and bargaining with
corporations Many solutions, likeCorporate social responsibility, green invest-
ment funds, NGO/corporate alliances, Certified B Corporations, and kaven
been tried. But these solutions have failed. WHY is ti$at is the deeper cause
of the intermediate causeaf, strong resistance from corporate proxies?
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This is where the analysis made a conceptual breakthrough. The resistance is
so strong and so systemic it must be related to the definition of systgsnienic
meansior i ginating from the system in su
most or all social agents of certain types, as opposed to originating from individual
a g e nWhat waéhave here is strong resistance from the dominant social agent in
the human systengorporatis profitis T h a t |l ife formbds goal
shortterm profit. We know that over time, the goal of the dominant agagacial
system becomes the goal of the system. Therdfoeegoal of the human system
has aligned with and beme the goal o€orporatis profitis

The effect of this goal on human system behavior is so fundamentally systemic
and has no deeper worthwhile cause that we have not only found the deeper cause
of strong resistance from corporate proxies. We have at last drilled down to the
main root cause of the sustainability problenithe goal of the dominant life
form in the human systen@orporatis profitis is maximization of shoitterm
profit. This causes the human system to have the wrong implicit goal

This is the wrong goal because of its opposition to the gddbofo sapierns
to optimize longterm quality of life for those living and their descendants. These
two goals are mutually exclusive and cannot be achieved in the same system. One
goal is Arighto and one is Awrong. o W
depends on whether thesea corporate proxy or not.

If the system has the wrong goal then the high leverage point is obvious:
Change the goal dforporatis profitisto a goal that aligns with that efomo sa-
piens so the system will have the right implicit go@his is a clear, well defined
high leverage point. It will not be hard to design a fundamental solution for pushing
on this point.

Subproblem C i Low resilience. The human system cannot adapt
quickly enough to solve the problem.

Looking atthe top ofarrow A, WHY hasSystem acceptance of the fallacious
paradigm that Economic Growth Is Good above all péssisted for so long, when
it is so obviously selflestructive? Thinking at the system level, WHY hashilne
man system allowed an intermediate cause this important to go unsolved for so
long? This behavior reveals another distinct subproblem. The fact that the sustain-
ability problem has gone unsolved for over forty years indicates excessive model
drift, aka low redience. This gives subproble@ Due to low resilience, the human
system cannot adapt quickly enough to solve the problem, which prevetitssolu
of the intermediate cause of subproblém

Resilience isthe ability ofa socialecological systerto successfully adapt to
problems of any kind.ow resilience is the same as excessive model drift.

The symptoms of low resilience dr&bility to correct failing solutions when
they first start failing WHY is this?Few people even ask the question, sitnee
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probl embs seemingl y theinaftention elsewher8utrfgh | e x i
lowing the mindset ofelentlesgoot cause analysis, that thene deeper reasons
for everything until you arrive at the root causes, the analysis founthéhatost
productive answehecause it connects subproblertoGubproblenB, is thatCor-
poratis profitishas grown so powerful he has been ableonsistently padsaws
giving corporations advantages over peoplese laws arthe inermediate cause
of subproblem C

Examples of these laws are limited liability, unlimited lifespan, and person-
hood rightsWhen combined with the relative financial power of large corporations
versus peoplehese laws bias the system toward solving problems that would ben-
efit Corporatis profitis such as the fdfproblemd of
growth. This biazauseseglectof common good problems, leading to the symp-
toms of suproblem C,Inability to correct failing solutions when they first start
failing, for common good problemSolutions arebestcorrected when a problem
is young and easier to soh@&olutions argenerally much more difficult or impos-
sible to correct later, when the problem is bigger, more systemia) anthe cases
has passed system threshold points of irreversibility

To summarize, due to the unresolved main root cause the human system is
biased to low resilience for common good problems, the ones important to people.
Resilience is high for uncommon good problems, the ones import@otporatis
profitis.

If too many laws giving corpora- i
tions advantages over people exist, th THE WIZARD OF ID "4
the leverage point is obviou€itizens

mustdirectly reverse laws favoring cor RE\IEMBER THE
porations This has been attempte GOLDEN RULGE!

through the use of media (article:
books, talk show appearances, etc
campigns, and lobbying to get the ba
laws repealed. As in the other subpro
lems, none of these solutions hay
worked.

The powerand incentiveto pass
laws advantageous to corporations ct WHOEVER HAS
ates thentelligent Adaptation of ML?(ESC’;SE‘:—%ULES!
the Rules to Benefit Corporatis
profitis ~ feedback loop. This reinforc-
ing loop, which has been operating fc
centuries, hasad tremendous impact.
The loop works this way: The stronge by Brant Parker and Johnny Hart
the laws giving corporations advantagc.

-AWCETT| R2766+60c

GOLD MEDAL/
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over people become, the stronger resistance from corporate proxies to solving prob-
l ems that corporations dondét want to
greater the destructive effect of large-foofit corporate domination on solving
common god problems. As that dominance grows, even more laws are passed
giving corporations advantages over people, and the loop starts over again. The
loop reflectsa humorousmaxim AWhoever hasakeise t[hreo srti
79

This feedback loop is particularly troublesome because it causes systemic lock
in to the status quo dforporatis profitisdominance. This in turn causes many
common good problems to go unsolved, as well as many opportunities to go un-
seized. Problems like environmental sustainability, inequality of wealth, high
amounts of absolute or relative poverty, avoidable large recsshii@ those of
1929 and 2008, racial or religious discrimination, recurring wars or severe conflict,
and failed nation states festdong instead of being solved. The opportunity of the
high quality of life enjoyed by most citizens of industrialized nations is an impos-
sible dream for most other citizens, none more sotti@se living in the 58 failed
nation states described by Paul CollierTime Bottom Billion: Why the Poorest
Countries Are Failing and What Can Be Done Abou2®07.Until the power of
this feedback loop is eliminated, the human system will remain locked into its pre-
sent mode of environmental, economic, and socislistainability.

How the four subproblems were identified

People sometinea s Howfi di d you come up with t
They were identified long ago during 2003 to 2009, so my memory is fuzzy, but
let me try to explain. After initial study, it became obvious that no one had a work-
able solution to the global environmental sustainability problem. | deduced the
cause was alfilty analysis, so | studied how to do a correct analysis of very com-
plex socialproblems in an original manner. A new approach was needed.

This | ed to st ThdHhifih Digsciplifeavheeerl disBowareg thed s
critical importance of feedback loop structure and overcoming systemic change re-
sistance. Then | Bssiness Dyaamicsl leamrsyst&m dy+ ma r
namics feedback loop modeling. He too emphasized the importance of change
resistancewhich he called policy resistandalso discovered hoimcrediblyuse-
ful root cause analysis was in the business world.

Then | began modielg the problenusing root cause analysand immediately
found the analysis nstibe organized intgseparation othe original problem and
the change resistance problem, the latter being much more impQtdytwith
this separation was it possible to get a clear view of how each problem behaved.

But the analysis was still not snapping into place. It lacked elegant structure.
Something bothered me with the way change resistance was dominating the analy-
sis. Thefrequent patterof solutions that had been tried and worked at first but
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laterfailed was especially puzzlirand had no good explanatidrfinally realized
| needed another subprobleémaccount for thiswhich became excessive solution
model drift.

The original problem of environmental unsustainability has long be@ma-
rizedasit he human systemds i mpact ®@fido the
begin analyzing thatroblemin a highlevel hopefully correct manner, | created
the concept of proper couplinghis immediately helped, as it let me structure the
model as two improperly coupled systems, due to the wrong feedback loops con-
necting them.

As the analysis and simultaneous development of SIP proceeded, it became
obvious the deeper cause of systemic change resistance came froforlaroét
corporationsquickly namedCorporatis profitis This became another subproblem.

It was easily defined as an improper coupling probleasaus€orporatis profitis
was winning the battle agairldbmo sapiengor control of the human system and
the biosphere.

Then | noticedand verified(in a quick rather than a scholarly definitive man-
ner)that change resistance and excessive solution modeherié&present in all
difficult large-scale social problems. That plus the original proper coupling prob-
lem led to the three subproblems present in all problems of this Atis¢he two
dominant life forms subproblem, and you havefth& subproblemgou sedn the
SIP analysisA, B, C, and D.

Discussion

Perhaps youb6d |like to perform your o
look at the unsustainable mode diagram. Examine the superficial solutions for all
four subproblems. Now think of other solutions that have been tried in a widespread
manner. Caryou think of any that do not fit into these four categories?

The diagram reveals how the fog of complexity has prevented correct under-
standing of the causal structure of t
teresting pattern. Starting at the top subproblem, the further down you go, the less
the solution effrt, becausehie closer you get to the main root cause, the thicker
the fog. As the causal chain passes into the fundamental layer the fog thickens to
the point where it has prevented clear understanding. The result &l tighifi-
cant solution efforhas been directed to low leverage points, which explains the
historic pattern of repeated solution failure. We have detected neseatgesolu-
tion effort using the high leverage point shown.
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The four steps of solving difficult
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social problems

Symptoms

4

Superficial

Solution Forces

Symptoms

Superficial
Solutions

—) Leverage —p

Low

Intermediate

Points Causes

Root Cause
Forces
Step 1 - Problem

Identification
The problem is identified. At
first all people can see are the
symptoms. The rest remains
hidden by the fog of complexity.

4

Root Cause
Forces

Step 2 - Solution Failure

In this step problem solvers expand their understanding to
include intermediate causes. This limited knowledge
causes the Superficial Solutions Trap. The result is
superficial solutions and solution failure because the root
cause forces far exceed the superficial solution forces.

Mode
Change
Superficial Symetoms
Solution Forces
Superficial L Low .
Solutions » SCIaTs > Intermediate
Points CATEES
Fundamental
Solution Forces
Fundamental ’ LeU(Iegrg @ ’ Root
Solutions P g Causes
oints
Root Cause
Forces

Step 3 - Solution Engineering

In this step root cause analysis allows problem
solvers to see all three forces. They can clearly
see what not to do and what to do. This makes
engineering solutions that work relatively easy.
They work by pushing on high leverage points
to resolve specific root causes.

New
Symptoms

New
Intermediate
Causes

New Root
Causes

New Root
Cause Forces

Step 4 - Solution Success

Application of fundamental solutions
in step 3 causes the system to shift
into a new mode. It stays there due
to self-managing solution design,
which becomes the new root causes
of the new symptoms.

The four -step model of difficult
difficult large
ot. A different social force characterizes each step

problemis firmly stuck in step 2.

social problem solving T
-scale social problems pass through on the

These are the steps
ir way to eventual solution
, as checked . The sustainability

or
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In this section we elevate our thinking by using social force diagrams to explain
the general pattern of how all difficult largeeale social problems are solved or
not This level of understanding is necessary to describe the context for how the
human system can be engineered to move from the unsustainable mode just ex-
plained to the sustainable mode. This context exists and must be understood, if we
are to harnessithpattern of system behavior and make it work for us.

Over time, a difficult largescale social problem goes through as many as four
steps A differentsocialforce characterizes eastep In stefl theroot cause forces
cause the undesired symptoms and lock the systerthatondesirechode. Instep
2, superficial solution forcekead to repeated solution failure.dtep3, root cause
analysis allows application édindamental solution force¥hese forces cause the
system to transition to the new modestép4, where thenew root cause forces
cause the dgred symptoms and lock the system into the new mbtlee solution
fails, step 4 does not occur.

Typically, a long delay occurs istep2 due to thesuperficial Solutiongpage
52) and One Subproblenfpage?77) Traps. Unsolved problenstay insteptwo
indefinitely, which is where the sustainability problentoiday. The challenge fac-
ing sustainability scientists is how to trigger the transition needed to mowetite
lem from step2 tostep4.

How do we know if a horrendously di:
step2 for a long time, is solvable? The same way that business processes do. SIP
determines if a problem can be solved as a normal part of process execution. A root
cause must be resolvable. Whether this can be done is initially determined by log-
ical analysisincluding simulation and examination of past system behavior. Then
the root cause hypothesis is subjected to laboratory experimentation (small groups
of subjects) and realorld experimentation (pilot projects) testing as needed. Be-
cause the hypothesis is precisely defined and is part of a comprehensive analysis
model, testing is focused, efficient, and quick.

Analysis results , future sustainable mode

The unsustainable mode diagrfpagel14) shows a single main root cause
and its high leverage point. A variety of solutions could push on the high leverage
point. If properly designed, fundamental solutions would introduce the right new
balancing feedback loops, causing transition from the preseustainable mode
to a sustainable mode to occur quickly. The unsustainable mode diagram would
shift to that of the sustainable mode diagram on the next page, where tinéesld
vorablemain root cause has been replaced by afaearablemain root cause.
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SU#)gm'iig D Human impact on the Symptoms i The ecom_:migI
A i A system is causing sustainable
biosphere is sustainable. e o .
Normal Solution Policies 1 Main solutions Leverage Point 1 Internalize A o
at system level are market-based, like Pushes  the costs of environmental Causes :Rig:nm;ligl:(tjecg;lf;f !
pollution taxes, tradable permits, and On’ impact so that prices include ] v
common property rights. Only minor the cost of fixing the impact or : A pact.
y i . . Prices now include the cost
solutions are needed at the individual agent are so high that alternative e e [ b
level since we have a systemic solution. behaviors are chosen. pact.
f Causes rapid implementation of
| |
SHeilEn Change resistance is low y
Social Symptoms i Proposed laws for
because the system wants solving the problem are passed
to solve the problem. B f
Solutions i Not needed since this Leverage Point i More of Intermediate Cause 1 System
subproblemis solved at the > the truth about why the > acceptance of the valid paradigm
fundamental level. The brick wall of problem needs solving and that Quality of Life Is Good *-
change resistance has vanished. how to technically solve it. above all else.
L}
Subproblem C 1 ili
pSOCia| ngh resilience. The human Symptoms i Ability to correct
system adapts quickly enough failing solutions when they first
to SO|Ve the problem start failing, for new and/or old
. major common good problems.
/-
Solutions i Not needed since Leverage Point i Citizens Intermediate Cause 1 Laws giving
corporations no longer want laws =3 must directly reverse laws that =3 people advantages over
favoring themselves over people. favor corporations. corporations. :OE =} §
332
SRLN=}
o - | Q
S“bpsrgglaelm B Large nqn -pI’OfIt corporatlons Symptoms i Large non-profit s é gg
are |ead|ng the Charge to solve corporations are dominating political 52>
th b| decision making constructively on 3= 8
€ pro em. solving common good problems. 2 gjg
g ofB
s S=
S )
Solutions i Not needed since o - . . @ es5
SGPILIE e e S e | 5 7
fundamental level. Corporations=—————3 appeals’ and bargaining _>to solve problems that would ©
U000 G D Eean ™ HIIERE with cor’ orations benefit the common good
people want to do. p ! good.
Superficial Layer i Easy to see
Fundamental Layer i Hard to see
Eundamgnta; %OI_:_"E.OH TI Fundamental Solution Forces Main Root Cause i The goal of the
QUPETERIETN 20, T [GPEEEs dominant life form in the human
CapaEs profitisiithiCorparatis Pushes High Leverage Point i Causes ~ System, Corporatis publicus, is to
publicus, a trusted servantwhose *“o5 = change the goal of the optimize long term quality of life.
goa:_ls }_?e I:)ndg termh_opbnmlzatl%n of dominant life form to a goal This causes the human system to
GUELlEy i i GRES U o [PREUEE, that aligns with that of Homo have the right implicit goal.
its master, Homo sapiens, with sapiens, so the system will
needed goods and services. ol
have the right implicit goal. New Root Cause Forces
Social force diagram, SIP analysis results, sustainable mode i Resolution of the
old unfavorable main root cause has led to a new favorable main root cause, causing
solution of all four subproblems. The fundamental solution is described in a later chap-

ter.

Theroot cause forcesausal chain (the thick arrows) has changed considera-
bly. It now includes the technical solutions environmentalists have long promoted
but were blocked from implementing. Due to the new root cause forces these solu-
tions would now be rapidly i mplemente
dominant life form in the human syste@orporatis publicusIn subproblem D
what were superficial solutions in the previous diagram are normal solution policies
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in this diagram They are normal becaufieey are nown the root cause forces
causal chain, where they can be effective, instead of beisgleof it, where they
are ineffective. This is a crucial point to grasp.

Since the system now follows the right implicit goal, change resistance has
largely vanished. The system is trying as hard to solve the problem as it tried to not
solve it before. Thyghe superficial solutions for subproblef high change re-
sistanceare no longer needethd are crossed oleither are the supésfal solu-
tions for subproblem Qow resilience,since corporations no longer want laws
favoring themselves over people. And neither are the cipésolutions of sub-
problem B opposition fom corporationssince corporations now want to do the
same things people want to do.

The feedback loop that was previously driving the system to ruin has changed
to a beneficial loopintelligent Adaptation of the Rules to Benefit Homo
sapiens . This loop causes a key node, strong preference from corporate proxies
to solve problems that would benefit the common good, to grow stronger and
stronger. The stronger this node becomes the more the entire human system focuses
its effort on solving h e sy s t ecommdos gobdipolilems. At the top oath
list sits the global environmental susiability problem. It is a pleasant thought
experiment to imagine how fast that problem would now be solved.
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How resolving one root cause resolves them all

An interesting property of the analysis is thesolving any one root cause
resolves them allConsider each subproblem:

Subproblem A T Suppose change resistance is overcome. Now the other three
root causes are easily resolved, because there is no longer any systemic resistance
to solving common good problems.

Subproblem B T Next, suppose correctness of goals for artificial life forms, like
corporations, is achieved. Now the strongest, richest, and most intelligent life form
on the planet, large corporations, would be trying as hard asta salve common

good problems as it was trying not solve them before. This would include re-
solving the other three root causes, since that would enhance problem solving effi-
ciency.

Subproblem C T Now imagine that the root cause of How to avoid excessive
model drift has been resolved. The root cauadnigh rate of defects in the political
decisioamakingprocessThe high leverage point is raise maturity of the political
decisioamaking process from low to high. Once the root cause is resolved the
quality of political decisions will go high, with a small delay. Once quality goes
high, politicians will be cooperatively competing to see who can make the best
decisions in order to optiize the long term common good of all. A good first step
will be to resolve the other root causes.

Subproblem D T Finally, imagine the root cause of the original problem to solve

is resolved. The high leverage point is Allow firms to appear to lower transaction

costs for managing common property sustainably. These firms, called stewards in

the sample solution, wadibe responsible for managing common property of any

type. They would start with environmental common property, like watersheds, nat-

ural resources, and pollution sinks. Due to-sgificating solution design stewards

would quickly cover the pinet and solve the environmental sustainability problem.
Before long, environmental stewardship would be the largest industry on the

planet. Stewards, who are Aprofit to avoid conflict of interest, would be setting

a stellar example of whatoés possible

ple, combind with encouragement from the stewardship industry, would lead to

mass recognition that the root cause of subproblem B must be resolved. Otherwise

Spaceship Earth faces too much lgagn risk on its long journey into and beyond

the Age of SustainabilityThis recognition would lead to resolving the root cause

of subproblem B, which cascades into resolving the root causes of subproblems A

and C.
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Anomalies the analysis results can explain

As the analysis proceeded, much to our delight we discovered that it explained
several critical anomalies that traditional approaches to analysis cannot. This vali-

dates our wor k, as it fits neatly in:
vances. On padg#? we reviewed that theory from the viewpoint of the Kuhn Cycle.
Hereds what we wrote earlier about th
nParadi gms/ model s Dre-SCience ~ “abl e
cause social systems are always evolvi
and new knowledge is always being di
covered. Particularly when a paradigm i normal
: y ' p ' g paradigm science
young, model drift  will soon begin as  change
anomaliesappearAccording to Kuhn, & The Kuhn
anomalyi s a vi ol at i-ren Cycle n
duced expectations that govern normal s Sustainability mModel
model science is here  drift

ence. Anomalies  are situations a mode revolution J
of science ca.nnot handle or'phenomenor k model
cannot explain. If thenomaliesare small crisis
the model can be patched up, which take®e Kuhn Cycle i The model isthe
the state of the model back to normal scfimedel of scienceo
. . ence uses to solve its problems.
ence. But over time, the exceptions the
model candét handle may accumul ate.

crisis step beging.

At the local level, sustainability science is in the normal science step of the
cycl e, since ités mostly been able to
water pollution, and farm soil erosion. But when it comes to the global environ-
mental sustaiability problem,sustainability science is stuck in the model crisis
step It cannot solve its central problem, due to appearance of anomalies so large
they prevent problem solution.

In the Kuhn Cycleanomalies  are situationamodelof sciencecannot handle
or phenomenon it cannot explaBelow are four key anomalies and our explana-
tion, based on analysis results. None can be productively explained by traditional
approaches. Our approach, based on SIP, cleanly explains them all in a manner that
allows the field of sustainability sciencedonfidently move forward.

Anomaly 1. Why have attempted solutions failed to solve the
environmental sustainability problem for over forty years?

Because those solutions pushed on low leverage points. The SIP analysis de-
composed the one big problem into four subproblems using social force diagrams.
Reviewing the history of environmentalism up to the presghsolutions can be
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assigned to one of the four subproblems. Nearly all solutions, estimated at over
95%, were superficial solutions. The other 5% were only vaguely fundamental,
since the root causes are unknown. In other words, no solutions were explicitly
designed to resodsspecific weHanalyzed root causdsor example, when was the
last time you encountered an environmental sustainability solution that described
in persuasivanalyticaldetail which root causés)it was designed to resolv&dur
answer is probably the s® as mine. Never.

To me this ighe smoking gun of the analysis. It so clearly explains why the
world continues along a trajectory of catastrophic environmental collapse, despite
the best efforts of millions of scholars, activists, NGOs, agencies, and politicians.

Anomaly 2. Why has maximum economic growth become the
dominant imperative of our time, for both developing and developed
nations, when it is so obviously environmentally self-destructive?

Because the implicit goal of the human system has become one that supports
the maximum amount of shetdrm economic growth possible. Why? Because of
the unresolved main root cause of the sustainability problem.

The dominant life form in the human system has bedBorporatis profitis
the modern large feprofit corporation. An important principle of social system
behavior states thatver time, the goal of the dominant agent in a social system
becomes the goal tfie system. The goal @orporatis profitisis maximization of
shortterm profit. Applying the principle, this goal has become the implicit goal of
the human system. This wrong goal is it root cause of the sustainability
problem. Pursuit of this goal causes maximum economic growth, because that max-
imizes sales and hence profits. This insight explains so much.

Anomaly 3. Why do so many citizens want to maximize personal
wealth rather than quality of life or anything else?

Because that behavior supports the implicit goal of the human system, as de-
scribed above. The richer citizens are, either in income or wealth, the more profit
Corporatis profitismakes because the more it sells.

Anomaly 4. Why do so many difficult large-scale social problems
persist, like environmental sustainability, recurring large recessions,
war, excessive inequality of wealth, and large-scale poverty, when
clear solutions to all these problems exist?

Because these problems are all side effects of the unresolved main root cause.
While solving these problems would benefit the common good, not solving them
benefits the goal dforporatis profitisbecause not solving them is more profitable
in the short term.
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In the short term, sustainable practices cost more than unsustainable. Large
recessions could be avoided, but that would reduce the high profits of periods of
high growth and would reduce average growth. Preparation for war, and occasional
war itself, is mmensely profitable.

The chief ally ofCorporatis profitisis the rich, because as corporate stock-
holders they receive a portion of profits. The richer the rich are compared to the
rest, the more powerful they are. Excessive income inequality is thus highly advan-
tageous to corporations. An unfortunate side effettte tendency toward surpris-
ingly large amounts of poverty, and the low prioritanydeveloped nations give
to poverty problems, eithém their owncountryor devel opi ng nat.i
vel opedd me amisanttfe form isOorpanafissprofiis

These are powerful, incisive explanations for four key anomalies. No other theory
we know of can explain these anomalies satisfactorily, in a manner that allows
moving on to the next step of the Kuhn Cycle, model revolution. This includes the
work of econmnists, environmentalists, sustainability scientists, and political sci-
entists. None offer a solid cohesive theory of why these anomalies occur.

The theory this book sets forth is not oekplanatory It is alsopredictive in
the form of predicting how the system will respond when solution elements are
used to push on high |l everage points.
atory and predictive? Because they do not center on a process that fits the problem.

This completes the overview of analysis results. The next four chapters present
analysis details for each subproblem. As you read, note hosubipoblende-
composition chosen makes correct analgsimuch easier. Gone is the suffocating

fog of complexity. In its place is a clear view of the fundamental layer of the prob-
lem. This view opens up a whole new frontier of what | believeeaiéstic possi-

bilities for solving the sustainability problem soon, in a matter of decades, because
a vital knowledge gapas been filled. We now know the root causes.
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Chapter 6

Subproblem A
How to Overcome Change Resistance

The crux ofa difficult social problenis almost alway$iow to overcome system
changersi st ances ©OweerecomatHhe system wil|
now eagerly acceplhe samesolutionsit was so vigorously resisting beforenal-

ysis mustthereforebegin with change resistanaad give it the greatest attention

of all the subproblem§hat strategy has caused this chapter to be the longest one
in the book because ihas the most to say about whats found when instead of
attempting the impossible taskK climbing Mount Sustainability, we tunneled
through it.

Inside the mountain was a feedback loop structure so simple and elegant it still
makes menod my head insilentrespect many years later as | write this chapter.
Once the key loops were iddfied it was not hard to build simple model, some-
thing to get started with. And then it was not hard to add the details needed to take
SI P6s Anal ysis st e pthough this tbak yehre lipcagsa $IP ¢ o
itself was also undergoing constructidMith slow cautious digging the model re-
luctantly emerged. It was a heady time when the model snapped into life with the
first few simulation runs that made sense and suddenlgiegp so much. A flock
of WHY gquestions now had solid answers.

Social force diagram for subproblem A

Subproblem A - How to Overcome Change Resistance Social Force Diagram
1
Ol Mode New
Symptoms Change Symptoms
Successful opposition Proposed laws for
to passing proposed solving the problem
|an for EF?!;/IHQ tﬁ? are passed quickly.
- . sustainability problem
Superficial Solution Forces (S) Y P N
. Intermediate ew
Superficial Solutions Low Leverage Points Causes Intermediate
Technical research, cannot System acceptance Causes
environmental magazines pushon pjore of resolve Of the fallacious System acceptance
and articles, awareness the truth — paradigm that of the valid paradigm
campaigns, marches, sit- Economic Growth Is that Quality of Life is
ins, lawsuits, lobbying, etc. Good above all else Good above all else.
Superficial Layer i Easy to see
Fundamental Layer i Hard to see New
Fundamental Solutions High Leverage Points Root Causes Root Causes
9 9 The inherent advantage The Truth Literacy and The
Freedomfrom .o Raisegeneral S of the Race to the Bottom Y Public LOV?S Egosi ;I'hey
Falsehood, The ability to detect among Politicians, which Cﬁﬂ g rust feedback loops,
Truth Test, Politician political deception causes that loop to be ‘3’ ICh cause a pemﬁanenty
Truth Ratings, etc. from low to high. dominant most of the ominant Race to the Top
) time. among Politicians.
Fundamental Solution Forces (F) Root Cause New Root
Forces (R) Cause Forces
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A striking feature of the diagram is how totally different it is from conventional
thinking. All environmentalisteoncerned with change resistawea currently see
iswhat 6s i n Thdirehinigng s yrappead othe superficial layer This
makes overcoming change resistance an impossible problem to solve.

But there is a way forward. This chapter patiently buildsathelysismodel
one step at a timby drilling down from the old symptoms to the intermediate
cause, and on to the root cause and its high leverage point. A later chapter then
performs the Solution Convergence step to find the fundamental solufivese
were used tdill in the right side of the social foraiagram which shows the new
root cause forces.

Letd6s review the analysis model for

The Dueling Loops of the Political Powerplace

Model structurerevolves around
two opposingfeedback loops dueling ~The Two Opposing Loops

for control of a political powerplacas The inherent advantage
shown One loop,The Race to the
Bottom among Politicians , bat-
tles it out againsthe Race to the 5
N egenerate
Top among Politicians .1 t 6 s a|Supporters The Race to the ;.
. . A Bottom among emes
ple model with two main loops. Politicians
The analysisuneartheda powerful ‘\/

insight: The Race to the Bottom ¢aims  |Uncommitted

i K Supporters
an easily exploitednherentadvantage.
This causes that loop to be the dominar The Race to the e

o " . v T

loop most of the time in politicas it is Rational pop among . memes

now in most countries. As long as The Supporters
Race to the Bottom remains dominant
resistance to solvingpublic interest
problems like sustainability will remair-This is a h igh-level version of The Dueling
stubbornly highThis is a dire situation. Loops of the Political Powerplace . The upper
Unbeknownst t o moIoop contains an inherent advantage that po-

litical t d i h’the lower loop lacks. The size of a falsehood
ical sys ems are }Nrappe' in w can be inflated, but the size of the truth
amounts to iron chains digigg these cannot. Size determines attractive power.
systens downa |0ng slow slide to envi-Whichever loop has the more attractive
A h inant | f
ronmental collapse, since fesystens tmhgq:;sebecome“ edominantloopm  osto
are currentlyinherently incapable of
solving the sustainability problem.
Getting ahead of ourselves a [Thettl e

size offalse memegan be inflated vigolitical deception, but the size afue

)

true meme size
Always equals 1
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memescannot. Ifpolitical truth literacy is low, then the attractive powerfalse
memegan exceed the attractive powetrofe memesThis cause¥he Race to the
Bottomto be the dominant loop most of the tinidese concepts are explained in
detail later in this chapter.

The analysis alsoncovered nugget of good newshe Dueling Loops model
containsa promising high leverage poiftot shown on the higlevel model)that
hasneverbeen pushed on before withcusedlargescale solutions. If problem
solverscans e e wh at 0wevihe modeworksrand why this is such an
advantageous leverage pdirthey might very well unite and push on the high lev-
erage point with proper solutions. Once theytsiaing that, the model makes a
remarkableprediction: The political poerplace will flip from a dominant Race to
the Bottom to a dominant Race to the Tapich will lead to quick solution dhe
sustainability problem.

Back in 2004l was using pencil and paper to sketch possible feedback loop
structures. All of a sudden one loop startedriswger moréeVHY questiors than
anyt hi ng | .&hiftingmodees ahd drrewls argured, it answered even more.
That loop became thieace to the BottomiThe rest of the model grew from that

|l oop, sothéret 6s began

The Race to the Bottom

There are two feedback loops in the human system that, in the large, affect
citizenb6és lives more than anything el
gain supporters.

Over time, social evolution has pared the many strategies available for gaining
political support into just two main types: the use of truitué ) and the use of
falsehood and favoritisrcorruption ). For example, a virtuous politician may

gain supporters by stating, Al know w
I will form a panel of experts to det
a corrupt politician is garnering supporterssbg y i ng, A Economi cs
put a firm hand on the tiller and go where you want to go. | can balance the budget
in four years, despite what the exper!
to them. A vote formeisavoteforabettertf ur e. 6 The corrupt
telling numeroudifferentg r oups, fAYes, | can do that

who will usually win?

The use of corruption to gain supporters is the dominant loop in politics today.
Corruption , as the analysis definesdgnsists of falsehood and favoritism. Most
politicians use rhetoridalf-truths glittering generalities, the sin of omission, bi-
ased framing, outright lies, and many other types of falsehood to make themselves
look as appealing as possible to the greatest number of people possible.

Particularly when an election is drawing near, most politicians usalthem-
inemfallacy to attack and demonize their opponeAtsad hominem  (Latin for
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againstthe marallacyisam att ack on a personds char
he or she supports. The attacker attempts to change the subject from what really
matters to what matters far less or not at all.

For example, the use of the Swift boat ads in the 2004 US presidential cam-
paign to attack Joh adh&m@nenfajladysbecalsatheg ct e
had nothing to do with Kerryds politi
ad hominenfiallacy are demagoguery, shooting the messenger, negative campaign-
ing, smear tactics, and sliming your opponent. Finally, once in office nearly all
politicians engage in acts of favoritism, also known as patroBaipery also plays
a role in corruption, butis is illegal and so is not included in the analysis.

Politicians are forced to use corruption to gain supporters because if they do
not, they will lose out to those who do. This causks R ace to the Bottom
among Paliticians to apear

The model uses the concep
of memesAmeme iscopiedin- i quence per

. . . degenerates
formation capable of affecting degenerate nfluence \
behavior.All memes are learned ol
. . alse memes
from others either directly from | sypporters Due The Race to the
other people or indirectly through | to Degeneration | Bottom among

Structure of the Race to the Bottom

a transmission medium, such a vy A ':°"t'°t',a“)5
.. corruption
books or televisionAll words, | degenerates
recovery rate ®
unless you made one up yoursel i degenerates
are memes. All learned values - degenerates mfecnﬁsrate
' ‘ K maturation !
such as fitrustw | infcton 4  rae N,
i . lifetime ;
are memes. Reading, writing, ani Y ,
arithmetic, because we learne [ yofinfected memelc IMMeCtVY e year
them from others, are gigantic| Neutralists incubation time

sets of interrelatednemes.The
entire foundatiorof all fields of . . o
The loop grows in strength by using corruption in

traditional knOWIedQSUCh adbi- the form of highly appealing falsehood and favor-

ology, physics, and mathematicdtism . This increases the number of supporters of
corrupt politicians, which increases their influence,

are memes. Lo ) . )
which in turn increases their power to peddle still
To understand how theace more falsehood and favoritism. Over time the loop

to theBottomwo r k s | €can grow to tragically high levels.

false_ memesRather than show
the falsehood and favoritisrthat corruption relies qrthe model is simplified. It
shows only falsehoodkavoritism is a minor factor.

The mordalse memegransmitted, the greater tdegenerates infectivity rate
The model treats arrival of a meme the same way the body treats the arrival of a
virus: it causes infection. After the
delay), the infection becomes so strong that maturation occurs. This increases the
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degenerates maturation ratich causes supporters to move from the pollabf
Infected Neutralistto the pool ofSupporers Due to Degenerati@s they become
committed to the false memes they are now infected Bithporers Due to De-
generatiortimesinfluence per degeneraggjualsdegenerates influenc&éhe more
influence a degenerate politician has, the ni@ise memethey can transmit, and

the loop starts over again. As it goes around and around, each node increases in
guantity, often to horri€i levels. The loop stops growing when most supporters are
committed.

A degenerate  is someone who has fallen from the norm. They have degen-
erated. The loop explains why this occurs so easily. The term is not meant as a
pejorative label, but rather as a hopefully temporary fall from vifilee. term
equates t o Jbsiniganipterddevhichiplaymakey rolm his anal-
ysis of political fallaciesii B ysinisaer interest , We mean an interest attaching
to an individual or class, incompatible with the interests of the community... we
call an interest confined to himsslhister, when it operates in a direction contrary
to those which attach to ®Him as a mem

The dynamic behaviol Run 1. The Race to the Bottom among Politicians
of the loop is shown in the 100%
graph. The behavior is quit dege{:erates
simple because the modi
has only a single main loop.

Corrupt politicians ex-
ploit the power of th®ace to
the Bottom by broadcasting 0%

1800 1900 2000 2100 2200 2300
as much falsehood and fe.

voritism as possible to0 PO-The run starts with 1 degenerate and 99 neutralists.

tential supporters. This isOver time the percentage of degenerates grows to

. . 0, i i 0,
done with speeches, |nter-,75 % and stops. What keeps it from growing tq 1‘00 %
is the way degenerates can recover from their infec-

views, articles, books, j0b51tion,afteradegenerate infection lifetime of 20 years.
lucrative contracts, special

considerations in legislation, etc. The lies and favors are a cunning blend of what-
ever it takes to gain supportefhe end justifies the mearihe more influence a
politician has, the more falsehood they can afford to broadcast, and the greater the
amount of favorism they can plausibly promise and deliver.

This is the loop that is driving politics to extremes of falsehood and favoritism
in far too many areas of the world. This loop is the structural cause behind most of
the corruption and bad decisions in government today.

Deception is the act of propagating a belief that is falfbe Race to the
Bottomemploys a dazzling array of deception strategies. These are usually com-
binedto increaseheir power.Thefive main types of decepticstrategiesare

neutralists
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Deception Type 1: False promise

A false promise IS a promise that is made but never delivasedever de-
livered fully. False promises are widely used to win and keep the support of various
segments of the population, such as organized special interest groups, industries,
and demographic groups. False promises flow like wine during election season.

One of the largest false promises in recent history was the way Russian com-
munism promised one thing but delivered another. It promised rule by the masses
for the masses but delivered a totalitarian state. To justify its continued existence
and hide the lmken promise, the communist system manufactured a steady stream
of soothing lies and used harsh repressive techniques on those who did not swallow
the lies.

Near the end of the collapse of Russian communism, Véclav Heritihg in
1978 inVersuch, in der Wahrheit zu lebéhn Attempt to Live in Truth) pointed
out the diabolical, selflestructive nature of the communist approach. It was the
ultimate vicious cycle because:

it turned victims into accdaespehd ces
antswith disadvantages, it coerces the victims to participate. When Havel be-
came President [of Czechoslovakia in 1989] he reminded his fellow citizens of
their complicity arising from their coming to terms with life in lying. Conse-
guently, he exhotré¢efdot heamdditdat es wh
truth and do not wear® a different sl

Civilization has a learning probleth does not seem to learn from its mistakes,
even when they are pointed olithas not learned the lesson that false promises
work so well to destroy livesn masséhat their effectiveness must be eliminated
somehow. This is nothing new, however. We have been warned dedoggago
in the 14" century Machiavellexplained why false promises are so rampetit
The Prince i n t h e HowPrinpes $hould dlonor heir Word

Everyone knows how praiseworthy it is for a prince to honor his word and

to be straightforward rather than crafty in his dealings; nonetheless con-
temporary experience shows that princes who have achieved great things
have been those who have given theirdMahtly, who have known how

to trick men with their cunning, and who, in the end, have overcome those
abiding by honest principles. éit f
must not, honor his word when it places him at a disadvantage and when
theeasons for which he made his prom
sees what you appear to be, fexperience what you really are.

Deception Type 2: False enemy
A false enemy is something that appears to be a significant threat but is not.
Creating a false enemy works because it evokes the instinctual fight or flight
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syndrome. The brain simply cannot resist becoming aroused when confronted with
a possible enemy.

The two main types of false enemiesfailse internal opponentsuch as neg-
ative campaigning, the Salem witch trials, McCarthyismd homophobjaand
false external opponentsuch aghe way each side vastly inflated the danger of
the other side in the Cold Wamdimmigrants who will take over and destroy our
culture, so they must be kept obktilse enemies are ofteised ascapegoats. A
scapegoat IS someone who is blamed for misfortune, usually as a way of distract-
ing attention from the real causes or more important issues.-sialfimg, the straw
man fallacy, the biased sample, the irrelevant premise, and dozens of other types
of fallacies are used to create false internal eneriiasy of these are combined
with thead hominenattack.

When it comes to creating false internal enemies, the winning strategy is to
attack early and attack ofteithis becomes doubly successful when those attacked
are politicians in the opposing party: (1) The fight or flight instinct is evoked, which
clouds the judgment and causes people to want a strong militaristic leader to lead
them out oth a r mdysThe attacker proves his militaristic capability by the vi-
ciousness of his attack, causing those witnessing the attack to frequently swing their
supporttohn. (2) Attacks cause the attackel
him even more, because he has just pointed out why the opposition is so bad.

This form of deception works so well that attack politics has betioeoentral
strategy for many degenerate parties. Look around. Are there any political parties
whose outstanding trait isdf are essentially one gigantighless attack machine?

Deception Type 3: Pushing the fear hot button

When a politician talks about almost everything in terms of terrorism, or com-
muni sm, or crime, or threats to finati
that politician is pshingthe fear hot button . slvarydeasy to push. Just use a
few of the right trigger words, throw in a dash of plausibility, and the subconscious-
ness is automatically hoodwinked into a state of fear, or at least into wondering if
there is something out thet@fear. Whether or not an enemy actuadlput there
d o e s n &d whatanattere is that we think theréghtbe one.

Fear clouds the judgment, making it all the harder to discern whether there
really is an enemy out there. Because we cannot be sure, we play it safe and assume
there is at least some risk. Since people are risk averse, the ploy works and we
become believer We have been influenced by statements of migtitbe lurking
out there. Our fear hot button has been pushed and it worked.

How effective fear can be is echoed in this quote:

Fearful people are more dependent, more easily manipulated and con-
trolled, more susceptible to deceptively simple, strong, tough measures and
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hardlinepost ur es, 0

tee on communi c

[ Ger bner ]

testi

ations in 1981.

fi

ed
AThe

pression if it promises to relieve their insecurities. That is the deeper
problem of violencdaden televisiont?

That was 1981. Today, little has changed. Al Gangting in The Assault on
Reasornn 2007, included an entire chapterTme Politics of Fearlt may as well
have been calle@he Politics of Pushing the Fear Hot Buttdelow are some
excerpts: (Italicend commentadded)

Fear is the most powerful enemy of readdoth fear and reason are es-

sential to human survival, but the relationship between them is unbalanced.
Reason may sometimes dissipate fear, but fear frequently shuts down rea-
son. As Edmond Burke wrote in England twenty years before the Ameri-
can Revolti i oNwo passion so effectually robs the mind of all its powers

of acting and r
Our Founders had a health
respect for the threat fear poses
reason. They knew that, under th
right circumstances, fear can trig
ger the temptation tsurrender
freedomto a demagogue promis
ing strength and security in re
turn. [This is an example of a false
promise.] They worried that when
fear displaces reason, the result
often irrational hatredwvhich cre-
ates a false enemy] and division.
Nations succeed or fail ang
define their essential character H
the way they challenge the ur
known and cope with fear. Ang

THE
ASSAULT
ON
REASON

How the Politics of Fear, Secrecy, and

Blind Faith Subvert Wise Decision-Making,
Degrade Democracy, and Imperil
America and the World

AL GORE

much depends on the quality of

their leadership. If leadeexploit public fears to herd people in directions

they might not otherwise choggehich is why they push the fear hot but-
ton] then fear itself can quickly become a g@dfpetuating and freewheel-
ing force that drains national will and weakens national character,

threat

diverting

att ent [Awreng pfioring m
Itis well documented th&tumans are especially fearful of threats that

real

r.

can be easily pictured or imagineBor example, one study found that
people are willing to spend significantly more for flight insurance that co-
for

vers 6death

by

terrori

smodéd t hat

0

b

f
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cause. ® Now, |l ogically, flight i nsu
cover terrorism in addition to a number of other potential problems. But
something about the buzzwoterrorism creates a vivid impression that
generates excessive fegdere terrorism has been used not only to push

the fear hot button. It doubles as a way to create a false enemy.]

Deception Type 4: Wrong priority

A wrong priority i s a g o anmoted als khigh rioritypwhen fact it
should be a medium or low priority due to presence of other goals with legitimate
high priorities.Wrong priorities stem from hidden agendasidsien agenda  is
a plan or goal a politician must conceal from the public, due to an ulterior motive.

There are many ways a hidden agenda can come about. A politician may sup-
port a certain ideology, and so bends everything to support the goals of that ideol-
ogy. He may have accepted donations and/or voter support from special interests,
such as corporationand therefore must promote their agenda. Perhaps he had to
cut a deal.

A politician with a hidden agenda must make the wrong priorities seem like
the right ones in order to achieve wh:
For a corrupt pol iti ci a&manipulate hthe poblic t e r
through false promés, create a false enemy, push the fear hot button hard and
often, repeat the same |ie over and o

The low priority that environmental sustainability receives from most govern-
ments today is rapidly becomirige textbook example of how devastating wrong
priorities can be.

The ultimate wrong priority is the wrong societal goal. &mmple, the orig-

i nal goal of democracy in the United
happi ikeasd® a quality oMsexipfesgedal i nA
Dedaration of the Rights of Man and of the CitizBuatin todayd societythegoal

has becomenaximization of shofterm profit.Prooflies inthedaily stock market
indexes founan the front page of many leading newspapetsusiness websites
Market indexeameasire future anticipated profitsf the stock market goes up
that s good news. | f Thetimplgitgeakis edesyone i t
should do everything they can to make the market gduiprowhere will you find
awell-publicizeddaily quality of life index or its equivalen§ociety is marching

to the beat of thewrong priority and thevrong drummer.

Wrong societal goals are the ultimate form of deception because once in place
none of the other types of deception are negwsily as muctanymore. The
wrong goal is the new truth and any other viewpoint is by definition false.
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Deception Type 5: Secrecy

The fifth main type is actually a way to make the other four tgpegsception
ten times as easy to achiesecrecy is hiding or wittholding the truthThe power
of secrecy comes from its ability to creatéalse impression without actually hav-
ing to openly lie about anything. Secrecy makes it impossttigitif a politician
is lying because key premises cannot be tested. One type of sectieeysis of
omission

Secrecy is so important to the success ofiteefour types of deception that
without it they would crumble into ineffective mumblings. But with secrecy they
work most of the time, because there is no way for the population to tell if a politi-
cian is telling the truth or not. When you see a politicaministration, or party
using much more secrecy than normal and there is no reasonable justification, you
can be certain its purpose is deception.

How the types of deception are implemented

Thefivemain types of political deceptio
implemented. The most common implementation technique is to rationalize why a
false promise is really true, whyfaal s e enemy issbogywnanto wh
fear, why the wrong priority is really the right priority, why secrecy is resngs
when it 6 sandrsean.lThege tethmigues allow degenerates to rationalize
why the goal ofa special interess the same as the public irget, and thereby
deceive supporters mjoining the Race to the Bottom.

A rationalization is a falsehood supporting a prenceived conclusion.
Clever rationalizations are usually the result of extensive testing and competition
with other rationalizations, such as by testing on focus groups. All rationalizations
employ well known fallacies taitk the receiver into believing a statement is true,
when in fact it is falseA rationalization is a lie.

For example, the widely circulated argument that the Kyoto Protecold
not solve the climate change problem, and therefore is not worth supporting, is a
clever rationalizationOf coursej t wondét solve it becau
house gas emission reductions (averaging 5.2% below 1990 levels) are only a first
step. Another popular rationalizatithat mandatory emission limits would harm
the US economy. It is true that GDP will probably fall as lower amounts of fossil
fuels, cars, trucks, and so on are consumed. But the long term harm will be much
greaterf nothing was done. Yet anoth@tionalizationis why should the US sup-
port the treaty if China and India are exempt? The false answer is the US should
not. But the true answer is the less developed countries will be included in later
phases of the treaty. It makes little sense to include them eathephases, be-
cause they are not a major source of emissions per capita, nor have they been a
major source in the past.
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There are many more ways to implementfthe types of deception, such as

biased framing, spin, false grassroot
news stories, the fallacy of #dAbal ance
gency of a problemyedge issuegtc. A particularly powerfukechniquds iden-

tity politics where fear is used to create t

and my amgdangongnotin your group is a hated false enaityenclever
deception strategiesastworking the forces of reason are so smothered that a pop-
ulation can be manipulated in any desired direction. And it never felt the mosquito
bite.

The right steady drumbeat tife five types of deceptiopreates the ultimate
political weapon: lies that work on entire nations. Tlsapon has littered the
pages ohistorywith these gems of dark wisdom:

Next the statesmen will invent cheap lies, putting the blame upon the na-
tion that is attacked, and every man will be glad of those consesemtl-

ing falsities, and will diligently study them, and refuse to examine any
refutations of them; and thus he Mily and by convince himself that the
war is just, and will thank God for the better sleep he enjoys after this
process of grotesque seléception.i Mark Twain The Mysterious
Stranger 1910.

The whole aim of practical politics is to keep the populace alarmed (and
hence clamorous to be led to safety) by menacing it with an endless series
of hobgoblins, all of them imaginary.H. L. Mencken In Defense of
Women1917.

A lie repeated often enough becomes the tiutHadimir Lenin.

It does not matter how many lies we tell, because once we have won, no one
will be able to do anything about it Statement by Dr. Joseph Goebhiels

Adolf Hitler, early 1930s, fronThe Rise and Fall of the Third Rejdby Wil-

liam L Shirer

More modern history has given us this one:

The Greatest Story Ever Sold: The Decline and Fall of Truth from 9/11 to
Katrinai This is thetitle of a 2006 book by Frank Ricl review in the New
York Times gives us a d&ceTagtaly cyhicalo k ¢
political operator, whether Republican or Democrat, could read this book as

a manual for how to use deception, misinformation and propaganda to emas-
culate your enemies, subdue the news media and befuddle the public, and not
as the call taarms for truth that Mr. Rich seeks to provide.

It sounds like Machiavells alive and well, and working as a consultant to any
politician who agrees thathe ends justify the means Not i ce Ri cho
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realization that the #fAFal/l of Trutho
haunting Americdany many other nationsgndthata fic al | to ar ms

is the cure. This leads to what Henry David Thonseate inA Week on the Con-
cord and Merrimack Rivers) 1849

It takes two to speak the trd@tloneto speak, and another to hear.

Which in turn leads to our own observation:

It takes two to speak thedi®ne tospeak, and one to be deceived.
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The two opposing loops

Opposing thdRace to théBottomis theRace to the Top among Politi-
cians . The two loops are joined together as shbetow. Because each loop com-
petes for the samdot Infected Neutralists t hey ar e ADuel i ng
In theRace to the Topirtuous politicians compete for supporters on the basis
of the truth (On the model this is calletlue meme3 No favoritism is used, be-
cause those who tell the truth treat everyone equitably. Virtuous politicians can

The Two Opposing Loops of the Dueling Loops

influence per - fory
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This general structure, combined with agent selfishness, is the fundamental cause behind

the behavior of all political systems, both ancient and modern. In particular this structure

explains why corruption is what dominates politics, no matter how hard soc iety tries to
stamp it out. But once the structure is deeply understood it becomes possible to arrive at

a way to eliminate corruption indefinitely. This is required to achieve sustainability of any

kind, because sustainability is defined as the ability to continue a defined behavior in-
definitely.
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help improve things so that society benefits as a whole, but they cannot promise or
give anyone more than their fair share.

TheRace to the Togvorks in a similar manner to thiace to theBottombe-
causethe two loops are entirely symmetrical, with one crucial differemcéhe
Race to the Taghe size of the truth cannot be inflated. Corrupt politicians can use
false meme sizt inflate the appeal of what they offer their supporters. But virtu-
ous politicians cannot use falsehood to promise more than they can honestly expect
to deliver. Nor can they use favoritism to inflate expectations of how well they can
help particular spporters.

Why exactly do virtuous politicians feel they cannot tell lies? The goal of vir-
tuous politicians is to optimize the common good for all, which includes those who
will follow us. The common good includése rule of telling the truthbecause the
more you can assume a person is telling the truth, the more effectively you can
cooperate. Effective cooperation is the foundation upon which all social contract
societies are built. Because virtuous politicians feel compelled to tell thethray
avoid lying. They arerationalists , who base their arguments on the truth about
what will benefit the common good the most, as opposeédginerates , who
base their arguments on what will bentifégmselves anspecial interests the most.
Powerful pecial interestétypically the rich)are by definition a minority, so appeal
to them alone wilhot win a majority of votersThis forceslegenerates to use de-
ception to convince enougliditionalvoters to support them. They have degener-
ated from the norm of trustworthy, truthful behavior.

Rationalist&know that if they start telling lies their society will begin to crum-

bl e. Eventually it wildl degrade to |
central government based on cooperat.i
| i fe of soitampoorwast i, brutish, and shor

But degeneratefeel no such constraint. Their goal is the uncommon good: the
good of special interests. Instead of the rule of telling the truth, corrupt politicians
follow the rule of expediencylo whatever it takes to maximize the good of the
special interests supporting you. The end justifies the means. If a situation is best

exploited by telling the truth, tell
and lies, then do that. Thisakes it impossible to trust corrupt politicians. But that
doesndét matter because if their decept

are being exploited.

By examining how the basic dueling loops model behaves in a series of simu-
lation runs, we can better understand why political powerplaceks the wayhey
do.
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The table below lists the first six simulation runs we will examine. The first
two variablesare thechangeable variables . By varyingthese model settings
from run to runwe can try different scenarios. Each is a logical experiment. The
third variable is aesultvariable . I1t&s the outcome of simulationrun after equi-
librium is reachedinitial degenerate supportezguals 1 in all six runs.

Two Opposing_ Loops SlmRuJ%tslon Table 1
Model Settings > 131215 6
Initial rationalist supporters 0 1 5 1 1
False meme size 1 1 1 (1113
Results
Percent rationalists at end of run | 0% [50% | 83% | 20% | 5% | 0%

Run 1 1 By settinginitial Run 1. The Race to the Bottom among Politicians
i i 100%

rationalistsupporterso zero b segenerdres

andfalse meme sizto 1, we \

get thesame behavior ithe
Race to théBottomloop and
graph that was presented ea
lier on pagel3s.

neutralists

0%
1800 1900 2000 2100 2200 2300

Run 2 71 In run 2 the number dhitial rationalistsupporterss increased to 1.
Now both loops have the same number of initial supporters. Because neither loop
has an advantage over the other loop, the result is both loops behave the same. Eacl
attracts the same percentage of supporters

This run exhibits the
most basic behavior of the,q0,

Run 2. Reference mode, no advantage

dueling loops, without giv- percent rationalists
ing one side an advantage
Notice how in this run the Fig. 4 degenerates and rationalists
percentage of degenerate X
and rationalists are alway:
t he S ame, SO neutralists

0%

curve covers 1800 1900 2000 2100 2200 2300
curve. Both arves will be

seen in later run®ercent rationalists the number of rationalists divided by de-
generates plus rationalis®he higher this percentage is the better. In thigem
cent rationalistss always 50%.
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Run 3 T In this run we increase init
if we give one side a hea(

sults of Applying SIP

ightionalistdo 5. This shows what happens

Run 3. The rationalists get a head start

start on their number of sup100%

ercent rationalists
P ~a

porters. Because we have ni
changedalse meme sizeei-

ther size has an inherent acfis- 5
vantage. But even a sma
head start, if all else is equa
can quickly become a large o%
advantage, as the result 1800
show.

rationalists

“a

neutralists
degenerates

AN
X

1900 2000 2100 2200 2300

Run 4 7T Now things get interesting. The numbeimifial rationalist supporters
is set back to 1 andlse meme sizes increased from 1 to 1.1. This is only a tiny
bit bigger by 10 %. I't would seem t
much difference, but @they make a huge difference over a long period of time.
As the graph shows, the good guys get wiped Aftér 500 years they are down
to about 20%. After 5,000 years (not shown) they are down to 0.345879 persons,
which in the real world wodlbe zero.

Run 4 is an examplef
the Principle of Accumu-

h ¢

’

Run 4. Even a little lie makes a big difference

100%
lated Advantage , also - neutralists degenerates
known as thevathew Ef-
fect from the biblical para- ., ,
. . percent
bl e I n Ma t Foh ! ‘/rationalists
to all those who have, more
will be given, and they will rationalists 77
have an abundance; butfror 4500 1900 2000 2100 2200 2300
those who have nothing,
even what they have willbe takenaway. The princi pl e appeart

rich get richer Rundshawhevrywienone sidg startspith o r
a small advantage, if a reinforcing loop is presamd there are no sufficiently
strong balancing loopthe small advantage will groimnto an overwhelmingne

Thisexplainswhyibal ancingo policies I|ike
essary. Ifsuchpoliciesd o rexist the reinforcing loop grows until one group has
mostor all of the advantage and the ottgroup haslittle or none This causes
horrendous amounts of suffering. Eventually revoluf@ka mode changés re-
quired to restore the balance that would optimize the common good.

In run 4notice how slowly the lines for degenerates and rationalists diverged
for the first 50 years. What might happen if the bad guys decided to tell bigger lies
and give out bigger favors?

pr
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Run5 1 If false meme size is increased from 1.1 to 1.3, system behavior changes
dramatically. It only takes about 30 years for the degenerates to pull away from the

rationalists. Now the degen-
erate and rationalist lines

Run 5. A bigger lie makes a bigger difference

ﬂatten OU'[ after Only 500 100% L degenerates
years, instead of the 5,00 4 nevtraliste
years it took in run 4. The
end result is the same. Th™%’ percent — -
lesson is that the bigger th Frtionaists ramna"\m
/
ie, the faster a corrupt poli-
lie, the fast t pol ¥
tician can take over a politi- 9% —
1800 1900 2000 2100 2200 2300

cal system. | wonder if that

explains anything we might be seeing in politicday?

Run 6

- Finally we see what happens if a corrupt politician decides to tell real

whoppers. False meme size has increased to 2. In other words, every false promise,
every false enemy, and so on is now twice as big as they really are.

The results are no sur

Run 6. The bigger the lie, the better it works

prise. Now the system re .
sponds so fast the good guy
never even make much of a
impact on politics. They are

0%

Fig. 8

smothered so fast by suc
big lies that the graph line fol
rationalists is starting to look
like a pancake. Now, aftel
only 500 years, there are 0%

0%

1800

neutralists

percent
rationalists

degenerates

rationalists

\

\

1000

2000

rationalists left in the system. They have begterminated
There is a limit to how big a lie can grow before it starts to make detection
easy. Later we will add theffect of size of lie on detectiorariableto the model,

which will impose diminishing returns on the sizeadfe.

2100

2200

2300

These simulation runs show how theo loops are locked in a perpetual duel for
the sameNot Infected Neutralistdn addition, each politician has his or her own

loop, and battles against other politicians for the same suppdrterse many
loops and thewo main loops formthe backbone of the structure tife modern
political powerplace. The outstanding feature of this structure is:
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The inherent advantage of the Race to the Bottom

Because the size of falsehood and favoritism can be inflated, and the truth can-
not, theRace to the Bottofmas an inherent structural advantage over Ree to
the Top This advantage remains hidden from all but the most analytical eye.

A politician can tell a bigger i e,
cannot tell a bigger truth, such as | can balance the budget twice as well as my
opponent, because once a budget is balanced, it cannot be balanced arf{ better.
From a mathematical perspective, the size (and hence the appeal) of a falsehood
can be inflated by saying that 2 + 2 = 5, or 7, or even 27, but the size of the truth
can never be inflated by saying anything more than 2 + 2nfldtion is used to
create fear when there is nothing to fear, doubt when there is nothing to doubt, the
false promise of | can do smdso for you when | really cannot, a large flaw in
oneds opponent when there is only a s

The |l arger the fAsized of a meme, t he
the model a larger false meme has the effect of increasing the number of memes a
person is exposed to per year. This is accomplished by assuming that a size of 2
equals 2 mens etc. This greatly simplifies the model.

A false meme size of 1 equals one true medme true meme hake same
infectivity as one false mem&é meme si ze of 1 has not b

Now then, is the greater the size of a meme, the giiaiefiectivity? Yes, up
to a point of diminishing returnsvhere a lids so obviously falsand/or harmful
itds detected.

Up to the point of diminishing return$e bigger the lie, the greater the infec-
tivity . The five maintypes of deceptioare false promise, false enemy, pushing the
fear hot button, wrong priority and secrecy. The last really just increases the power
of the other four.

Letbs examine an il lustrati veaseex amp
promise , clearly has more appeal (infectivity) the bigger it is. For exampje, s
posea country is debating a jobs program for the underemployed weveotke
forcewill be paid10Eurosan hour. The virtuous politician would tell them exactly
that, and cannot tell them any different. The corrupt politician would make a false
promise and satheywill pay them 2(Eurosan hour. Guess who is going to garner
the mossupporter?

In the above example, a false promise of 20 Euros an hour is a false meme size
of 2. A false promise of 200 Euros an hour would be a size of 20, which is so big
it would be detected. The workers would not believe it because the offer is absurd.
If you stat reducing the false promise to 12 Euros an hour, the false meme size is
1.2. If you reduce it all the way to 10 Euros an hour the false meme size is 1, and
its effect is the same as a true meme
will receive 1 Euros per hour.
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Letds consider an exampl daseefemyt hfe s e
true enemy might be a robber at your door with a knife. A false enemy, say 10%
bigger, would have a machete. One 100% bigger might have a gun. One 300%
bigger might be ten robbers, all with guns, and they have cut your phone line so
you cannot call for élp. Clearly the bigger the false enemy, the more motivational
(infective) the Ilie, if you believe i

Notice how the size of the truth of a robber at your door with a knife cannot be
inflated. There is nothing a truth teller can do to make that situation more motiva-
tional, without changing it. But if you lie, there is plenty you can do, without lifting
a finger.

Getting closer to the ploys we see in politics, @ould substitute a country for
the robber and say it was about to attack your country. The bigger the false enemy,
the more likely you would vote for the politician who has spadtitedenemyand
can | ead you o eremighfbe &chaicenldesveew a wrtuouslpbli-
tician who says thethercountry has only a conventional weapons armprof
miions ol di er s, ver sus a corrupt mthdri ti c
country really has nucled®ombs, in addition to thene millionsolders. If you as
a citizen have no way tmowwho is telling the truth, then your chance of survival
is maximized by preparing for the worst, by voting for the corrupt politician.

And so on for the other types of falsehoods.

Another way to explain this is lies allow corrupt politicians to offer larger ex-
pected payoffs than virtuous politici
truth and a lie, and they are mutually exclusive, then there is a 50% chance each
could ke true. If one politician is offering you the equivalent of a 100 Euro payoff
and the other a 200 Euro payof f, i tos
ing the larger payoff.

These examples should prove that false memes are more infective than true
me me s . The bigger the 1ie, the more i
T h at 6mliticiahsjie. A glance at history will provide many supporting exam-
ples. Too many. Once you start thinking in terms of the Dueling Loops you will
see evidence dRace to thaBottomor Top strategies everywhere, and not only in
politics.

Because the size of falsehood and favoritism can be inflated and the truth can-
not, corrupt politicians can attract more supporters for the same amount of effort.
A corrupt politician can promise more, evoke false enemies more, push the fear hot
bottom more pursue wrong priorities more, and use more favoritism than a virtu-
ous politician canThe result is thd&ace to the Bottons normally the dominant
loop. The reason that APower corrupts, an
not so much that powetself corrupts, but that the surest means to p@amdrto
stay in powerequires corruptiorf®
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Due to lack of an wdepth analysis of the fundamental causes ottamge
resistance padf the problem, problem solvers have long been intuitively attracted
to the | ow | everage poi n®nthe modelthispgointn g
is thetrue memesiode.The truth is discovered by research on technical ways to
live more sustainably, such as population control, alternatives to fossil fuels, and
reduce, reuse, and recycle. The truth is then spread by scientific reports, popular
articles, environmental magaes, lobbying, pilot projects, lawsuits to enforce the
legal truth, demonstrations to shock the public into seeing the real truth, and so on.
This works on problems with low change resistance, such aspolbation prob-
lems and conservation parks. But it fails on those with high change resistance, like
climate change, because environmentalists simply do not have the force (wealth,
numbers, and influence) necessary to make pushing on this point a viatiesolu

Because of its overwhelming advantage, Raee to theBottomis the surest
way for a politician taise to power, toincreasehis power, and tgtayin power.

But this is a Faustian bargain, because once a politician begins to use corruption to
win, he joins an anything goes, thadjustifiesthemeansRace to theBottom
against other corrupt politicians. He can only run faster and keep winning the race
by increasing his corruption. This is why fRace to théBottomalmost invariably

runs to excess, armhuses its own demise and collapse.

This collapse ends a cycle as old as the first two politicians. A cycle ends when
corruption becomes so extreme and obvious that the people rise up, throw the bums
out, and become much harder to deceive farhde. (A mode change has oc-
curred.)But, as good times return, people become lax, and another cycle begins.
(The mode change revert3hese cycles never end because presently there is no
mechanism in the human system to keep ability to detect deception permanently
high.

The dueling loops structure offers a clear explanation of why environmentalists
are facing such a hostile political climatrong oppositionappearsecause a
dominantRace to thdottomcauses corrupt politicians to work mostly for the self-
ish good of degenerate supporters, instead of working for the common good of the
people. In other words:

The Race to the Bottom Is Easily Exploited by Special Interests

Exploitation is the use of others to increase your own competitive advantage,
at the cost of theirs. Because this is so obviouslydesfructive to those being
exploited, deception is required to pull it off. (We are congideonly voluntary
exploitationand not cases like slaveoy authoritarian police stat¢s

TheRace to théBottomprovides the perfect mechanism for political exploita-
tion, via election support of some tyfe voting for, campaigning for, or raising
money for the politicianin return forpromisedfavors. A little of this goes a long
way, because each politician has his or her own loop. There are also hierarchies of
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|l oops, since a politiciands supporter
hierarchy is the top politician, such as a president, political strategist, or party.
Whoever is at the top has tremendous leverabe Race to the Bottorgreatly
amplifies the power of the exploiter.

In stark contrast, thRace to the Topannot be exploited. Unseemly rewards
cannot flow to a truth telling politician without everyone knowing about it, because
part of telling the truth is keeping
sion, 0 a type Racktolthe €ofpe dpioited byasmppottenseor
outsiders with bribes or favoritism, because truth telling politicians would say no
and ifnecessaryy, eport t hem. I f they didnét, t
they would be committg falsehoodand working for the uncommon good.

TheRace to the Tofs not exploitable because exploitation requires unjustified
support, which is what thRace to theBottomthrives on. But in th&kace to the
Top, all support is justified because it is based on the truth and the equitable distri-
bution of the benefits of social cooperation.

The incentive to exploit occurs when a special interest goarguesnterests
that conflict with those of society as a whole. Common examples are religious fun-
damentalists, the rich, the military, and lafgeprofit corporations. The latter two
(or is it really the latter three®)ake up the infamous military industrial complex.

A corrupt politician, by accepting donations (legal bribes) and votes in return
for favoritism, becomes beholden to the special interest groups involved. If a spe-
cial interest is powerful enough it can control and exploit a political system by
clever use btheRace to thdBottom That 6 s exactly whhet 6s
global political system iby and large being exploited I@orporatis profitis as
analyzed in the next chapter.

The high leverage point that has not yet been tried

We have extremely good news. There is a very promising high leverage point
in the human system that has not yet been triedrdisgiggeneral ability to detect
political deceptionas shown on the revised modelpagel52 Pushing there ap-
pears to give problem solvers the greatest possible chance of solving the social side
of the prollem, where change resistance lies.

The model identifies not one but two high leverage points. Both need their
present values raised to solve the problem. But as we will show in anatbeiose
simulation runsthe high leverage point general ability to detect political decep-
tion (aka political truth literacyjnakes the biggest difference.

The central purpose of thihaptelis to convey the importance of two propo-
sitions: thatThe Dueling Loops of thePolitical Powerplacemodel explairs why
environmentalists are meeting such stiff resistance, and what the high leverage
points appear to be. If we can do that, it will not be long before readers lodtthis
explore these propositions for themselves, launch their own analyses, and begin
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pushing on high leverage points. Those points may or may not be the ones pre-
sented heregsthis analysis is merely a first iteration.

The Basic Dueling Loops of the Political Powerplace

,,,,,,,, effect of size of
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Special false
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There are two high leverage points (HLP). The one making the most difference is gen-
eral ability to detect political deception, also called political truth literacy. If the model
is reasonably correct then pushing there will allow us to overcome systemic change

resistance to solving the sustainability problem. NOTE i In later research the model
was changed. General ability to detect political deception is now logical truth literacy
Repulsion to corruption is now repulsion to political deception . These changes ref lect

what we learned from the Truth Literacy Training study.

Currently nearly all effort is directed toward the more intuitively attractive but
|l ow | everage point (LLP) of fAmore of
Pushing there fails because environmentalists do not have enough force to directly
overcome th inherent advantage of the Race to the Bottom. They can only over-
come it indirectly by pushing elsewhere on high leverage points. This will reduce
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undetected false memes and thereby resolve the root cause of successful change
resistance (RC of CR).

On the model a solid arrow indicates a direct relationship. The two dashed
arrows show an inverse relationship. A dotted arrow is a constant or a lookup table
function.

Currentlygeneral ability to detect political deceptigriow. The lower it is the
lower detected false memesge. The lower that is, the highendetected false
memesare and the loweaepulsion memeare. This causes more degenerates and
fewer rationalists, which is bad news.

Currently repulsion to corruptioms also low. The lower it is, the lower the
rationalists infectivity ratand the lowesupporter desertion due to repulsidhis
is becauseepulsion to corruptionimes detected false memesjualsrepulsion
memes This makes sense, because detected corruption is a good reason to decide
to support virtuous politicians and to desert corrupt ones.

For asystemto reactto deception, two steps must take place. The deception
must be detected, which is handledd@neral ability to detect political deception
timesfalse memegqualsdetected false memebhen thoseletected false memes
must cause people to be repulsed enough by the corruption to either defect from
the degenerates, which is what wporter desertion due to repulsiariable
does, or to becometionalists which is handled by addingpulsion memeto
true memeso calculate theationalistsinfectivity rate In addition to thisfalse
memesminusdetected false memesgualsundetected false memesghich reduces
degenerate infectivity.

L e tsuinsnarize howtheou Canot Fool All of the Pe
Time loop works, focusing on the higher leverage point. Currently the loop is
weak, and thus might be more appropriately navieecdCan Fool Most of the
People Most of the Time . The level of ability to detect deception, the size of
false memes, and the effect of the size of a lie on detection determine the amount
of detected false memeBhuswhenability to detect deception is low corruption
works like a charnbbecause mosgalse memeflow through the system unimpeded.

This causegndetected false memgsbe high ad detected false meméasbe low,
which strongly favors thRace to théBottom

But if problem solvers can raise ability to detect deception to a high level,
mostfalse memeflow to detected false memeghis greatly decreasesdetected
false memeswhich destroys the power of tiRace to theBottomb ecause t h
what allowssuccessful change resistanaéthe same time this increagepulsion
memeswhich increases thationalistsinfectivity rateand increases thadegener-
ates recovery raigue tosupporter desertion due to repulsi@he result is corrup-
tion doesndt wor k aRagerootheBottomto keallapde asc a u s
most people suddenly see the real truth and flee for their lives to the stock of
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Supporters Due to Rationalitylhis is precisely what happens when massive

amounts of corruption are suddenly exposed.

It is the effect of influencing so much so strongly that majeeeral ability to
detect political deceptiosuch a potent high leverage point.
Fool

NOTE: TheY o u

Canét

Al

of

t he

Ne xt | et 6s

points affects model behavior. The tab&owlists the simulation runs needed. In

f ami

ar i

zZ e

Pleapp | e
name should be inside the area surrounded by the arrows between the three nodes
of false memegdetected false memeandundetected false memé&h at 6 s

the balancing loop actually is. But drawing the model that way was awkward.
our sel

v es

these runs the number of initial degenerateratidnalistsupporters islways1.

Two HLPs Model Simulation Runs Table 2
Settings 7| 8] 9 |10|11 |12 13| 14
False meme size 1 1 48 | 4.8 24 | 24 | 38 | 4.7
Ability to detect deception 0% | 20% | 20% | 20% | 20% | 20% | 60% | 80%
Repulsion to corruption NA 0% 0% | 20% | 20% | 80% | 20% | 20%

Results

Percent rationalists at end of run

50%

98%

0%

41%

20%

57%

69%

100%

w h

Wi
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Run 7 1 Thisisthe same as

i Run 7. Reference mode, no advantage
run 2 presented earlier. Th 40,

purpose of this run is to tes percent rationalists
that the revised model ha \
. degenerates and rationalists
the.same foundational be . \\l
havior. It also serves as
good starting point for fur-
ther scenarios. 0% neutralists
Run 8 i In the United 1800 1900 2000 2100 2200 2300

States and many other coun-
tries, thegeneral ability to detect political deceptisdow, somewhere around 20%
or 30%. This is obvious because of the large amount of political corruption that

goes undetected. Letds try raising th
what happens.

Wow! Great results! Finally itds t he
a pancake. Percent rational-
ists rises to 75% in 100 year Run 8. 1 FM size, 20% ability, 0% repulsion

and lewels out at 9. Thisis 100%

a dream scen:

got to do is figure out how to

make it happen. Flg- 11
Unfortunatelyt h at

be done, because this sci - degenerates

nario is unrealistic. There is 0%

no way corrupt politicians 1800 1900 2000 2100 2200 2300

are going to sit by and stick

to afalse meme sizef 1, when they know full well, from at least 200,000 years of

experience, that corruptionworkset 6 s f i x t hat in the ne

. percent rationalists

\ rationalists

neutralists

Run 9 T The bad guys may be corrupt, but they are not dumb. They are usually
plenty clever enough to adjust the size of lies and favoritism to be close to the right
amount: not too big, and not too small. Those corrupt politicians that cannot do this
wilbesd ect ed out by the iron hand of ev
the fittest.

To reflect the above reasoning, in this run we chdaige meme sizéom 1
to 4.8, which is the optimum thaffect of size of lie on detecticemd supporter
desertion due to repulsiavill let the bad guys get away with.
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The graph tells the sac Run 9. 4.8 FM size, 20% ability, 0% repulsion
story. Now it is the good 100%
guys are as flat as a pancal A
after aTyrannosaurus Con- Hegenerates
servatexstepped on it. In this Fig. 12
scenario the rationalists hav proent ratioalisty
lost the game so soon and ¢ , rationalists
badly itoés a o 4
hardly any influence atallon 1800 1900 2000 2100 2200 2300
the political system. But
once again, is this a realistic simulation run? Not quite, because repulsion is still
0%, which is unrealistically low. et 6 s d o a expdrilnentricsee what a n C
happens when we increase it.

neutralists

Run 10 7 Now we push on the second high leverage po@mulsion to corrup-

tion, raising it from 0% to 20%. Because both high leverage points are now being
pushed, things should start | ooking m
of the model is faulty.

The results look better .
but t heyobre
enough.Percent rationalists
tops out at 41%, which is

Fig. 13
wel | bel ow w X
for a political system to run
itself well
better.

Run 10. 4.8 FM size, 20% ability, 20% repulsion
00%

percent rationalists degenerates

rationalists -~

0% neutralists

1800 1800 2000 2100 2200 2300

Run 11 7 The smarter the
agent, the faster and better it adapts to changing circumstances. We can only as-
sume thatlegenerateoliticians will adapt their strategy to the new circumstances
of run 10. Experimentation with the model shows that the optifalee meme size
for a 20% ability to detect deception and a 20% repulsion factor,is®?id this
run | etfés merteaizvPd.

The results showthis Run 11. 2.4 FM size, 20% ability, 20% repulsion
strategy has a substantiall 100%
better outcome for the de T degenerates
generatesPercentrational-
ists levels off at 20% instead rig. 14

of the 41% of run 10. In percent rationalists
other words, the degenerate
have increased their percen o, ¥ ationalists

age from 59% to 80%. Nol 1800 1900 2000 2100 2200 2300
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bad for such a simpl e ¢ hangdecreasifhat 6 s
size of lies and favoritism, which medasscorruption earned themoresupport-
ers.

The point is thatalse meme sizis not fixed. It is fluid and, like so many agent
strategies in complex social systems, changes as the situation demands.

Run12 i Next | etds see which of the two
solvers the most repelsiontoaoguptiofrdfmilow ohighl et 6
which is from 20% to 80%. Then we experiment with the running model to deter-
mine the optimunfalse meme sizes for this competitive situation. It turns out to

still be 24. Will the result be good enough for the good guys to win or not?

Actually, the model is now so complex | found it hard to reliably predict the
outcome of this run. But thatdés one o
Once you have expressed your analysis as a dynamic structure, the software takes
it from there and tellsgu how that structure will behave in any situation. And
unlike my poor overworked cranial lobes, simulation software never makes a mis-
take.

The results show thal Run 12. 2.4 FM size, 20% ability, 80% repulsion
even 80% is still not good 100%
enough. The forces dfuth parchnt rationaiists |
and corruptionare still so ra‘“’“a'"“\
evenly matched that theyri. 15 b
would be totally unable to
deal cooperatively and pro
actively with difficult prob- 0% neutratists
lems like environmental 1800 1900 2000 2100 2200 2300
sustainability, because they would be too busy battling each other. The degenerates
would also be engaging in promoting too many wrong priorities for the right prior-
ity of environmental sustainability to emerge as a top priority.

Time for a sanity check. Does this result make sense? Yes, because ability to
detect deception is still low, at 20%.,%0e t 6 s repolsidnto dnsore kealistic
value and then see what would happen if we raised ability to detect deception.

degenerates il

Run 13 T First we must estimate a reasonable valuedpulsion to corruption
Later we hope to measure it in the field, but for now we must rely on an estimate.
There are five ballpark valuespulsion to corruptionould be: zero, low, me-
dium, high, and 100%. Zero and 100% are so extreme as to be unrealistic, so we
will rule them out.
| feel that presentlyepulsion to corruptiofis low. When the average citizen
hears about detectedrruption,they do very little. They do not take action. In-
stead, the incident i s written off as
and prolonged do they take effective action. Even when Election Day comes, it is
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not corruption that voters consider the most. It is numerous other factors, like looks,
charismasound biteshat stick in the mind, and most importantly, where the can-
didate stands on issues that are important to each voter. These issues rarely centel
on corruption, unless corruption has been prolonged and extreme.

Letdbs not go too low, like 10%. A va
would slip into a medium level (40% to 60%), which does not make sense. People
do not act on half the corruption they hear about. It is much less.

Al so |l etbds start to raise ability t
Letbs raise it to 60%. Letds continue
new situation and change to the optimum strategy of 3/l meme size

The resultsshowthat to Run 13. 3.8 FM size, 60% ability, 20% repulsion
adequately counter a fals jggq,
meme size of 3.8, ability to o neuralists
detect deception must be ¢
least 60% and repulsion agq. 16 o
least 20%. Percentational- dbgenafates ratjonalists
istsis now up to 69%, which 4
is probably about the bare . |
minimum for a government 1800 1900 2000 2100 2200 2300
to begin to put aside political
squabbling and begin to work on its backlog of problems. But 69% is still not high
enough for nations to focus efficiently on highly demanding problems, because
solving these types of problems requires full attention and complete cooperation
with othe nations.

percent rationalists

N

Run 14 71 To see if we can achieve a high enopghcent rationalist® solve
the problem, | etbdés raise abi likebejoret o d
we assumeptimumadaptation and chandgse memes siz® 4.7.

The graph shows that at last we have the behavior in the model we would like
to see in the real world, becaysercent rationalistBas risen to a blissful 100%.
The opposition is eliminated and virt
proper priorities, at lastf Run 14. 4.7 FM size, 80% ability, 20% repulsion
the model is correctthen 100%
raising thegeneral ability to
detect political deception

x

percent rationalists

from low to high is all it rig.17 ratiqnalets
takes to make thRace to the neutralists
Top go dominant and thus

/degenerates

solve thechange resistance g,
partof the problem. 1800 1900 2000 2100 2200 2300
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Notice how this run was able to raercent rationalistsom 41% to 100% (a
59% rise) by raising ability to detect deception from 20% to 80%, while run 12
only raisedpercent rationalistsom 41% to 57% (a 16% rise) by raising repulsion
from 20% to 80%. Calculating the leveradjference 59% / 16% = 3.7In these
scenarios ability to detect deception has 370% more leveragesthdsion to cor-

ruptionhas.

Comments on these runs

What about leaving ability to detect deception at 60% and raising repulsion to
corruption? Would that solve the problem? No. Experimentation with the model
shows that increasing repulsion to 80% incregsesent rationalistto 94%, and
increasing it to 100% only increases percent rationalists to 95%. It seems that in-
creasing repulsion cannot eliminate the last few degenerates. Hoiveoes ap-
pear that the best overall solution is to raise both high leverage points some:
repulsion a little bit, and ability to detect deception a lot.

Now for the important questiols the model correct®o one knowgor sure,
because it has not yet been subjected to the rigors of experimental proof and field
calibration. But | do believe thastructurally, it contains the fundamental
brushstrokes explaining why solution adoption resistance is so high. At the very
least the model should be able to serve as the starting point for a larger project that
would go much further than |1 6éve been

Next, we need to take up the notion that the dueling loops are cyclic. However,

l etds first pause for:

A word of caution

At Thwink.org, as well as in thisook we think like scientists. Every assertion
we make is a hypothesis that could be overturned tomorrow. The pages you are
readingcontain many novel hypotheses. While these seem to have withstood the
test of logical proof, using a number of analytical tools, few have undergone the
acid test ofeatworld experimentation. No one knows how many will survive. But
rather than couch every assertion t hmayaed difthis suggests,or afiproba-
bly,0 and so on, we have elected to only occasionally stress tttz atbnclusions
in the book are merely examples and pointers to a new way of thwinking. None
should be interpreted #se process, othe analysis or the solution.

The cyclic behavior of the Dueling Loops

Up until now the model has ignored consideration of what it is that causes a
society to want to raise igeeneral ability to detect political deceptiand/orrepul-
sion to corruptionTo raise the values for these two variables in our simulation
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runs, all we had to do was reach intoeé mo d e | and chahoge tF
it happens in the real world. How then do societies adjust these values?

Inspection showthat societies reactively change these values when they see
the clear and present need to change them. This need appears when a prolongec
excess of corruption occurs. Because there is no formal reliable mechanism to keep
the values of these two variablpermanently high, they tend to fluctuate as the
decades pass. Another way to say this is societies daabhert organizational
memoryon what the values of these two variables should be.

Reactively changing these values causes an endless cycle. This cycle was
briefly described earlier a#: cycle ends when corruption becomes so extreme and
obvious that the people rise up, throw the bums out, and become much harder to
deceive for avhile. But as good times return, people become lax, and another cycle
begins. These cycles never end, because presently there is no mechanism in the
human system to keep ability to detect deception permanently high.

The minimum conditions required for the dueling loops to be cyclic appear to
be:

1. The natural tendency fgeneral ability to detect political deceptiand
repulsion to corruptioio be low.

2. The existence of critical points that are automatically activated when cor-
ruption gets bad enough. Once a critical point is activated, society invests
in raisinggeneral ability to detect political deceptiand/orrepulsion to

corruptian.

3. The critical point is deactivated once corruption falls low enough. This
is because there is no permanent mechanism to keep these variables high

enough to prevent corruption. ( Ma x
eternal vigil anze e needror aipermanenerhegh- r e ¢
anism, but even 1,000 such maxims are not enough. Something more is
needed.)

4. The presence of delays in raising and lowering the two variables, and in
changing supporters of one type into the other.

The previous model has been revised to incorporate these minimum conditions
by renaming the key high leverage point toAlslity to Detect Deceptiorand
changing it to a stock instead of a variable. (It is traditional to capitalize the names
of stocks, due to their central importance in stock and flow models.) The Critical
Point Reaction Subsystem, shoamthe next pagevas then built around this stock
to give it a realistic critical point and change delay.
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Critical Point Reaction Subsystem
=4

<percent PN

L rationalists>
normal activation

investment rate corruption

LLPforCR o

reaction to excessive <&

corruption activated ... ,
. reaction start year

- corruption critical point

We Won't Tolerate  "“1i,..- reaction delay

additional cultural Corruptlon
investment rate B
e ATDD lifetime
-
Ve
- ég Ability to Detect
ATDD Deception ATDD
improvement rate atrophy rate
P2 A S
normal cultural effecfof ATDD on ‘n\'"‘"investment
investment rate improvement rate delay

This simple subsystem imitates how society reacts when corruption rises above an
unwritten, culturally defined critical point. This reaction is part of a cycle that never
ends because presently there is no formal, enduring mechanism in governments to
keep Ability to Detect Deception permanently high.

In the model, corruption is percent, sbpercent rationalists corruption The
critical point reaction occurs wherrruptionrises above certain arbitrary cul-
tural corruption critical point

Her edswehawnat Tol er at e (f@awhila) pyclé warks:
Oncecorruptionrises above theorruption critical poine common complex social
system reaction occurs. Theaction to excessive corruption activaterie goes
from false to true, after @action delayf 5 years. This caus@®rmal activation
investmentrateto become thadditionalcultural investment ratBecause that is
20 times as large as tm®rmal cultural investment rgtéhe reaction vastly in-
cCreases a soci et yAbikty to Detec Becaptomstich asiby r a i
launching investigations, publishing information on who is corrupt, prosecuting
corrupt officials, and changing the processes of its governmental institutions to be
more corruption proof. This takes time, as represented hintestment delapf
5 years and by the way it takes many years to fill the stock up to the high level
needed to detect most corruption.

As the stock ofAbility to Detect Deceptiorinvestments accumulates, more
and morefalse memesire detected. Once the stock rises high enough, so much
falsehood and favoritism is detected tbatruptionfalls so low that theorruption
critical pointis no longer exceeded. This causeaction to excessive corruption




162 Part 2 i Analysis Results of Applying SIP

activatedto change back to false, which cauadslitionalcultural investmentto
change back to zero, which causes the stogibiity to Detect Deceptiono start
falling. It continues to fall until it goes so low that another critical point reaction is
triggered, and the cycle starts over again.

Below is the table of simulation runs needed to illustrate the dynamic behavior
of the critical point model. In all rungpulsion to corruptiofs 20%. In a real
solution it probably needs to be increased a bit, but here we leave it alone for sim-
plicity. As beforethe number of initial degenerate amdionalistsupporters isl-
waysl.

Critical Point Simulation Runs Table 3

Model Settings | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22

Corruption critical point 100% | 65% | 65% | 50% | 50% | 30% 5% 0%

False meme size 2.4 2.4 4.7 4.7 5.6 4 4 4.7
Results
Percent rationalists 20% | Ve | 4096 | LESS | 5o, |AlitlleBarely| 5,
cyclic cyclic cyclic | cyclic

Run 15 1 This run has no critical point reaction since¢beuption critical point
equals 100%. Thatodos so hjtcghh si tr ucnadrs rbee
identical to run 11 becaugglditional investmerttas not yet been triggered.

The subsystem has
normal cultural investment
@tethat keepaAbiIity to De- /neutralists degenerates
tect Deceptiorat 20% when
additional _investment is
zero. Run 15 is the referenc Ability to Detect Deception
mode for the critical point
model. In the graplpercent
rationalists has been re-
placed byAbility to Detect
Deception which in this run is a constant 20%.

It takes this run only a hundred years to reach steady state equilibrium. To show
the cyclic nature of the dueling loops in later runs,réeetion start yeds set to
1900. Starting the reaction then instead of in 2000 (which would be about now, and
make the modeling experience a little more true to life) gives us more cyclic activity
to look at, so that we can more clearly understand the model and itsaitiopléc

Run 15. Critical point = 100%, FM size = 2.4

0% ™ rationalists

1800 1900 2000 2100 2200 2300
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Run 16 T This is the basic problem to solve . In this run the critical point
is loweredfrom 100% to65%, which means the critical point reaction will take
place whenevezorruptionrises above 65% @ercent rationalistgips below 35%.
Since in theeaction start yeasf 1900percent rationalistsquals 20%, the critical
point reaction starts the®imulation results show such insightfoéhavior that
w evé enlarged the graph so the details may be more easily seen.

Run 16. Critical point = 65%, FM size = 2.4

100%

¢ Ability
to Detect
Deception

degenerates

rationalists \

X

neutralists /"
0%

1800 1900 2000 2100 2200 2300

The graph shows the cycles are about 200 years long. This is much longer than
the corruption cycles (really exploitation cycles) we see today., Thissmore
representative of the deeper cycles that occur, such as those due to changes in style:
of government, which are a reaction to very deep social system drivers like class
oppression by a landed aristocracy or a hereditary line of rulers. buhedlays
in the model are reduced to low levels, cycle length falls to about 75 years, which
is closer towvhat we see in cyclic political party dominance or exploitation by life
forms or special interest groups like the modern corporation, due to corruption and
other related factors that tend to obscure the fact that exploitationRditecto the
Bottomis the central driver of these cycles. (75 years reqinkestment delay
1 year instead of Fgaction delay 1 year instead of 3ncubation time= 1 year
instead of 10, anohfection lifetime= 5 years instead of 20.)

For example, the modern corporatlmecameuthlessly dominant in the US in
the late 19 century. The cycle was ended with a backlash against the oppressive
power of corporations that led to passage of legislation like the ShermafrAsiti
Act of 1890. But now corporations are overly dominant again, due to successful
exploitation of theRace to théBottom

The important thing to realize is that the natural tendency of the dueling loops
is to be cyclicThe length of the cycles varies greatly depending on a host of factors,
only a few of which are incorporated in the model. Because there are many corrupt
politicians and special interest groups trying to exploitRiaee to theBottom,
there are many cycles underway at the same time. A political system willdhe mo
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dominated by whichever cydeare currently dominant and by how strong and
clever the various exploiters are.

Letdos walk through a cycle and expl
and the real world it attempts to represent.

A cycle begins whemercent rationalist§alls below thecorruption critical
point Then, after aeaction delayf 5 years we see thability to Detect Deception
suddenly spikes upward. These spikes are mass panic reactions to flagrant amounts
of corruption. When a spike is underway a society will be wildly investing in all
sorts of things to increase the publi
rials and articles explaining how certain politicians are using lies and favoritism to
achieve lheir nefarious goals, investigations to get to the bottom of various scandals
and root out corrupt politicians, speeches extolling the importance of virtue and the
ravaging effects of corruption, and so forth. Mechanisms to detect falsehood will
start spotaneously appearing, such as the WagiCheck.org appeared in the 2004
electionand PolitiFact.conm 2007 By 2 0 RhCelediidfs, unrest and a global
pandemic generating a seemingly endless supply of falsehoods, the Duke Report-
er s6 Lab {90 factckeckang proje&saare busy2debunking those threats
in 83 countries 8¢

Theincubation timeof 10 years and other delays causes the percentage of de-
generates to not fall as fast or as soohtakty to Detect Deceptiospikes upward.
Instead, there is a noticeable lag. While it takes only about 25 yedkbility to
Detect Deceptioto reach its peak, it takes about 70 and 80 years for the percentage
of degenerates to fall to its lowest level and for the rationalists to reach their peak.
These excruciatingly long delays do occur, because it normally takes generations
for fundamaetal cultural norms, like ideology allegiance or addiction to consump-
tive extravagance, to shift radically.

Once a critical point reaction occurs, eventually the degenerates fall out of
power, the rationalists come into power, and a society enters good times. Those
times are so goaahd what is allowing them is so well hidden that without realizing
it society fAforgetso t ha tAbilitytto DetecoDed d b
ceptionhigh. The result of this oversight is that very early in the cycle the level of
detection ability starts to fall. In this run it starts to fall after only about 25 years,
whichi s 1/ 8 of the cyclebs | ength. It c
down as it approaches its normal level of 20%.

In the graph the good times begin when supporter type crossover occurs after
about 35 years. After this the rationalists are dominant. This lasts for about half the
cycleds Il ength, and then crossover oc
nant. As thepercentage of degenerates continues to increase, it eventually triggers
another critical point reaction and the cycle starts all over again.

After 1900 the percentage of neutralists stays within a range of 17% to 29%.
This corresponds to the roughly 10% to 30% of the population who are the so called
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iswing voters.o These voters are not
centage of rationalists is close to the percentage of degenerates in a political system,
as it so often is, then it is the neutralists who determine election outcomescthis f
has not escaped the attention of election strategists.

Run 17 T In the first draft of this model write up | ogpletely missed the fact
t h esma eedy successful strategy the degenerates can employ to totally overcome
what the rationalists did in run 16. It was only due to correcting a modeling error
that | noticed that the wily degenerates have an ace up their sleeve.

Once the cyclic behav-

. . Run 17. Critical point = 65%, FM size = 4.7
ior of run 16 begins, the de . P >

generates are dominant oo Ability
little less than half the time. Eoeg:sggtn
They are losing. But as the degenerates
run 17 graph shows, they ca rationalists \ \
win by Al osi v
This is done by increasincg A

0% neutralists

false meme size from 2.4 1 a0y —550— 2000 2100 2200 2300
4.7 so as to get caught reu
handed even more. This caugescent rationalistto initially level out atabout
40% instead of the 20%ercent rationalistthat we saw in run 15. The amazing
result is the critical poimf 65%is never triggered, the cyclic behavior never hap-
pens, and the degenerates, instead of being dominant less than half the time as in
run 16, now stay at 60% dominance! Ho
In other words, at a6 critical point corrupt politicians can win big by telling
whoppers they know are going to be detected and cause them to lose more support-
ers. Thisaccounts fothe flagrant, braggadocio style of lie spinning and cash for
favors we sometimes see corrupt politicians or political parties engaging in. There
seems to be no logical reason they would try to get caught. But from the viewpoint
of the model, there is a gectly sane reason for such insane behavios the
winning strategyFiguring out why baffling social behaviors like this occur is im-
possible without buildingimulationmodels like this one.
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Run 18 T Itlooks like our friends, the virtuous politicians, have no choice but to

tryalowercr i ti cal p talsennieme sizeg 4.0 ardoweothectritical
point to 50%.
Once again we have cy Run 18. Critical point = 50%, FM size = 4.7
clic behavior. This time the 100% Ability
. to Detect
degenerates are dominat - — # Deception

about 10% of the timen-
stead of 50%

This run begs the intui-
tive question, if Ability to ¥
Detect Deceptionis 50%, 0% degenerates
then why arer 1800 1900 2000 2100 2200 2300
ists and degenerates each dominant about 50% of the time?

The answer is they would berépulsion to corruptiowas 0% instead of 20%.

But 0% is unrealistic, because some pedpltake effective action when they de-
tect corruption, so we have used the value of 20%.

We must not forget for a moment the cleverness of those who believe the end
justifies the means. Is there a winning strategy the degenerates can use to counter
a critical point of 50%7?

neutralists

Run 19 7 Yes there is. Telling even bigger whoppers works like a charm once
again. Afalse meme sizef 5.6 allows the degenerates to do much better than being
dominant 10% of the ti me, as in run 1
well as run 18, because now

. . . iti i = o, H = 5.
they are in the mmomy. But Run 19. Critical point = 50%, FM size = 5.6

. . 100%
they have achieved a domi Abil
] : . ility

nance of 45%, which is defi- to Detect

. . Deception
nitely enough to achieve rationalists \
many of their goals, not to !
mention the sizable impac degenerates /7 &
such a large minority would —

9 y 0% neutralists f

have on political decision
making

1800 1900 2000 2100 2200 2300

Run20 "The rationalists need t o lodverthenu c h
critical pointall the wayto 30%. Surely this will do the job. At least | hope it does,
because raisingbility to Detect Deceptiomven higheis not going to be easy.
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The results of this experiment are much better, as expected. For the first time
the rationalists are safely in

control of the p0||t|ca| sys- Run 20. Critical point = 30%, FM size = 4

i 100% M -
tem all the t|me, by a very o rotionalisks Ability to Detect Deception
comfortable margin. There \'

is still a little cyclic behav-
ior, but now thevoices of
reason are never seriousl
challenged. The rationalists Z
average about 60% of th¢ 0% neutralists degenerates’
population and the degener 1800 1900 2000 2100 2200 2300

ates average about 20%.

Once again, is there a strategy the degenerates can use to do better? No. At
least not the way this model is constructed. A false meme size of 6.7 does avoid
triggering the critical point reaction but the degenerates average only the same per-
cent dominanceThat strategy does not give a better outcome. In this run their best
strategy is to maximize their cyclic dominance and use the chaos that causes to try
for a lucky victory, which requires adapting to an optifalle meme sizef about
4. An importantconclusion we can draw from thmodel is that a high level of
Ability to Detect Deceptioris required to successfully counter the extraordinary
power of theRace to théBottom

We are not yetlone Looking at the graph closely, thigrris still not good
enoughbecause even a 20% minority, with occasional swings to over 25%, can still
upset the applecart. In modern democracies every sizable minority still has a voice
that must be listened to and frequently accommodateseteforejf a society was
trying to deal with a problem so large and difficult that it required all of that soci-
etybébs or a planetds attention to solwv

So how high does the critical point have to go to solve the problem? That is,
how strong does a societyb6s organi zat
member how to prevent excess corrupt:i
out byloweringthe critical point again, this time to 5%. The optirfadée meme
sizeof 4 remains the same.
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Run 21 T The cyclic behavior is now almost completely gone. But some still
exists and there are still a few degenerates to be retkuitie Is a critical point
of 5% good enough to solve problems as intractable as the global environmental
sustainability problem?

| think not, for several Run 21. Critical point = 5%, FM size = 4
reasons. One is that as lon 100%
as some cyclic spikes exis
in a social system, it is toc ]
easy for those signals to ok rationalizts
scure other signals and thu neutralists
add to the complexity of any 3
problems a society may bt g, ‘
trying to solve. Ability to 1800 1900 2000 2100 2200 2300
Detect Deceptiorspikes are
not just another signdlthey lay at the very heart of human systems, because they
are attempts to adjust the perceptual acuity ofggmlernance. That acuity needs
to be at least 20/20 to be able to see the true facts of the mapyes, difficult
problems governments are responsible for solving. Thus spike signals due to rising
degeneration must be responded to in a serious manner, because they may indicate
problems of great importance. In addition to the signal confusion probjekes
in Ability to Detect Deceptioiinvestment siphon investment away from other en-
deavors.

There is, however, an even greater reason tbatraption critical poinof 5%
is not good enough. | believe you can see for yourself what that reason is, from this
article that appeared the day aftéirdt wrote this. Only the first half of the article
is quotedsince he rest adds very little to t
added)

xAbiIity to Detect Deception

degenerates

On Climate Change, a Change of Thinking , by Andrew C. Rev-

kin, The New York Times, December 4, 2005. ~ In December 1997, rep-
resentatives of most of the world's nations met in Kyoto, Japan, to
negotiate a binding agreement to cut emissions of greenhouse gases.

They succeeded. The Kyoto Protoeas ultimately ratified by 156
countries. It was the first agreement of its kind. But it may also prove to
be the last.

Today, in the middle of new global warming talks in Montreal, there
is a sense that the whole idea of global agreements to cut greenhouse gases
won't work. A major reason the optimism over Kyoto has eroded so rapidly
is that its major requirementhat 38participating industrialized countries
cut their greenhouse emissions below 1990 levels by the year 262
seen as just a first step toward increasingly aggressive cuts.
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But in the years after the protocol was announced, developing coun-
tries, including the faggrowing giants China and India, have held firm on
their insistence that they would accept no emissions cuts, even though they
are likely to be the world's dominasdurce of greenhouse gases in coming
years. Their refusal helped fuel strong opposition to the treaty in the United
States Senate and its eventual rejection by President Bush.

Butthe current stalematie not just because of the inadequacies of the
protocol. It is also a response to the world's ballooning energy appetite,
which, largely because of economic growth in China, has exceeded almost
everyone's expectations. And there are still no viable aligas to fossil
fuels, the main source of greenhouse gases.

Then, too, there is a growing recognition of the economic costs in-
curred by signing on to the Kyoto Protocol. As Prime Minister Tony Blair
of Britain, a proponent of emissions targets, said in anstateon Nov. 1:
fiThe blunt truth about the politics of climate change is that no country will
want to sacrifice its economy in order to meet this challénge.

This articlesuggestghat the solution adoption resistance part of the problem has
reached the stage where it is no longer just difficitiimay now be impossible to

solve in time. This is because, as s|
world is trapped in aEconomic Race to the Bottom among Nations
and doesndt know how to get out. But

particular downward spiral and therefore has caused it to happen? And guess what
high leverage point must be pushed extraordinarily well to stop that downward spi-
ral in itstracks?

The problem is now so close to the threshold of insolvability (or past it, we

really dondt know) that soci anyocorrupoo | o
tion, becaust¢hathinders solving the problem and could tip it over the threshold.
One solution alternative is to wait

catastrophes start to occur, and then use the belated global realization that humanity
mustsolve the problem to move forward on a solution. But if we wait that long,
Humpty Dumpty will have already fallen off the wall and it will not be possible to

put all of the pieces back together again.

The case can be made that as percent degenerates approaches zero, a multiplie
effect is at work. These last few percent are the desperate, hard core degenerates,
which includes the smartest of the lot. As percent degenerates goes low, every spe-
cial interest degenerate ties up two or moretloe-goodof-all rationalists, because
(under present conditions) thatés how
trol and counter the insidious, endlessly disruptive stream of falsehood and favor-
itism.
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It follows that a rule of zero tolerance to political corruption must be adopted
so thatHomo sapienss not distracted while it attempts to save itself from ecocide.
Anything less is just asking for trouble when it comes to figuring out how to get
the US, China, IndiaRussia,and the entire world on board a rapid and radical
solution to the climate change problem, as well as to other global environmental
problems such as topsoil loss, deforestation, and groundwater depletion.

Letds take a |l ook at what woul d hapj
the final simulation run by using a cdél point 0f0%.

Why the International Stalemate Exists

Environmental
/ degradation \
Commitmentto £conomic Race Pay the

economic growth {4 the Bottom Shortterm Piper Longterm
at the expense of among Nations €conomic Later economic

the environment ain loss
) R
/
7
//

/
\ Inter-country
economic

advantage & — — — — — -

What Tony Bl air was really saying i
economyo to get out of the above rac
Dominant Life Form has structured the international commerce game so that na-
tions see the main loopfioee the side loop. The way out is to raise ability to detect
deception at the level of nations, so that they can break free of the illusion that they
are trapped in the main loop, and can see the truth: thaghiee Piper Later
side loop is the morenportant loop to their citizens.

The main loop starts when a country makes a commitment to economic growth
at the expense of the environment. This incre&sedronmental degradatipn
which in turn raises thshortterm economicgain whi ch i ncr ease:¢
inter-country economic advantagend the loop starts all over again, because that
is A Good Thing. The side loop shows how, if the delagrofironmental degra-
dationis considered, then there idaag-term economic losthat will eventually
decrease thmter-country ecenomic advantagearguably by much more than the
shortterm economic gain
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Run 22 i As expected,

zero tolerance to corruption qgg,
completely ends the cyclic
behavior of the dueling
loops Once the rationalists

rise to dominance they sta
there. Degenerates do nc 4
just drop to a low level @emas
they are reduced to 0% 1800 1900 2000 2100 2200 2300

Their best strategy is to hold

out as long as possible, by usinfase meme sizef 4.7. After about 50 years,

s o c i Ability t6 Betect Deceptiomolds steady at 80%. A successful transition

to solving the solution adoption resistance part of the problem has occurred.

But this transition takes a long time. It takes about 25 years for rationalists to
begin to outnumber degenerates, and 40 yeapefoent rationalist® rise to 69%
(barely over a 2 to 1 majority), which was mentioned in run 13 as probably the bare
minimum it will take to make a serious start on solving the problem, though it is
still too low to be enough. As we argued in run 21, it will take somewleae
100% to be enough.

Because the model is not calibrated (the numbers used in it are estimated, not
measured), it cannot make accurate predictions. Nevertheless, it does look as if
solving the solution adoption resistance part of the problem will take a long time.
Will it take too long? That is one of the great questions facing problem solvers and
civilization.

Run 22. Critical point = 0%, FM size = 4.7

tAbiIity to Detect Deception

¥~ rationalists

neutralists

Key findings from the Dueling Loops

Simplifying enormously, most conventional wisdom says all we need to do to
solve the sustainability problem is to find the proper practices needed to live sus-
tainably and then aggressively promote those practices until they are adopted. This
approachhas tremendous logicahd technicabppeal. The inner talk runs about
like this: "Solving this problem is basically a matter of finding out what's best for
the good of all, and then spreading that knowledge. Once paapigovernments
see what's in their owlbest interests, they will start doing things that way, because
people are rational.

There is, however, a slight dr awbacl

This is because it completely missesd¢hange resistangartof the problem,
and fails to see the hiddeausalstructurecausingdecades of solution failure. If
problem solvers would focus their efforts on why so much change resistance
curst hey might find, as this analysis h
i n Amor e oThisis h lew léverage poinRushing on this point fails
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because it is no more than a heavy handed, naive attempt to makacthéo the
Topdominant through the application of brute forttedoes not consider that the
Race to théBottomis inherently stronger and has a more powerful special interest
group behind itConventionalapproachesave no hope of succeeding, unless the
| aws of physics change or a fdwakeup ¢
pears likely.

Fortunatelythere is at least one way out. It is the high leverage pogeradral
ability to detect political deceptiorCurrently this is low. If problem solvers can
raise it to a high level thRace to théBottomwill collapse, leaving th®ace to the
Top dominant. Politicians will then respond correctly to the truth about the global
environmental sustainability problem because it will now be in their best interests.
If they come to the same conclusion that environmentalists have, that sustainability
is civilizationbés top priority and not
long lastbegin the Sustainability Revolution.

One way to summarizthe Dueling Loopsnodelis that democracy doesn't
work if political truth literacy is low, because thetizens cannot tell the difference
between a good and a bad politician.

How the Dueling Loops model explains extremism

In the Dueling Loops modglvhichever is the dominant loop becomes stronger
and more extremever time This occurs because once a loop is dominant for a
while, politicians within that loop begin competing for supporters. This causes
falsehoods or truths to increase in attractive power.

Truthscannotbe inflated in size, so they cannot be made truer. But they can
be clarified. Deeper truths can be discovered, like how to better achieve a common
good goalThis increases attractiveness some, but not nearly as much as falsehoods
can.

But falsehoodganbe inflated in size to increase their attractive power. They
can be made more fearful, more hateful, more appealing to a manufactured identity
like identifying as a white supremac@ta conspiracy believer, and so on. As the
|l oopds supporters gravitat &eRacevtatha t h
Bottom Among Politicians works its deadly charms.

This behavior (but not its structural reasons, low leverage points, and high lev-
erage points) is well knowmand is summarized imarticle by Paul Krugman ap-
peared in the New York Times on January 29, 2021. Tifleel G.O.P. Is in a
Doom Loop of Bizarrpthe article describes the effects of The Race to the Bottom
reinforcing loop this way: (italicand commentadded)

APolitical scientists argue that tr
weakened by factors like the nationalization of politics Hrelrise of
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partisan medianotably Fox News. [This media is deception bagseck
News is mainly a propaganda outlet for conservaijives.

AThi s o0pen sprotebsebeldreirdorcing eatreraisniBe-
cause itds a reipsomei hgngeedpathkel
seen happen in a minor fashion within some academic subfields). As hard
liners gain power within a group, they drive out moderates; what remains
of the groups even more extrenfi€his is the key to why the loop becomes
more and more extremehich drives out even more moderat@sg so
on. [This means another cycle of the feedback loop begins adajraity
startsout complaining that taxes are too high; after a while it begins claim-
ing that climate change is a giant hoax; it ends up believing that all Dem-
ocrats are Satanist pedophilEBhis sentence summarizes the history of
the loop, with a increasinglydestructive outcome.]

fiThis process ofadicalization [aka extremismbegan long before
Donald Trump; it goes back at | east
gress i n 19 %@nof @muptionfandliefeliénse on false-
hoods] followed by his refusal to concede and his attempt to overturn the
election resultshrought it to a headiThe Race to the Bottom was domi-
nant so long that it inevitably caused high amounts of extremigmd
the cowardice of the Republican establishment has sealed the deal. One of
A me r itveoanéjar political partiehas parted ways with facts, logic and
democracyThe party depends on lies rather than truth to gain supporters
asitscentral strategy.] and ités mot coming back.

Whi | e Kr ug ma npratessof selfeibfercng éxtieenisidin the
United States, the phenomena is universal. The chart on the neXt ghages the
global leftright spectrum along two axes. The vertical axis measures how much a
political party favors or opposes ethnic minority rights. The horizontal axis
measures how much a party respects or undermines liberal democratic principles,
norms,and practices. The data comes from a 2019 survey86fl expertand
covers 1,043 political parties in 163 countries

The centrist position is marked by the gray bars, with the left end of the polit-
ical spectrum at the lower left and the right end at the top right. The data clearly
shows a strong tendency for some political system to drift far to thebrigghbt to
the left just as the Dueling Loops model predicts. This will continue as long as the
main root cause of Race to the Bottom dominance goes unresolved.
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GOP opposition to ethnic minority rights and liberal democracy, OECD parties Dec 2019 (www.GlobalPartySurvey.org)
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The US Democrat and Republicg®OP)parties are marked by red dots. Note
how extreme the US Republican party is compared t&JBi®emocratic party.
This extremism is what Krugmatescribed

The article the above chart is from states tfialics added)

AThe following chart shows the resul
in the OECD, a group of wealthy democratic states, with the two major
American parties highlighted in redhe GOP is an extreme outlieom-
pared to mainstream conservative parties in other wealthy democracies,
|l i ke Canadads CPC or Germanyods CDU.
ilts closest peers are, a-lemo-st uni
cratic parties. This includes Turke
worl dbés |l eading jailers of journali :
ened dissenting judges with criminal ghment). Experts rate the GOP
as substantially more hostile to mi
authoritarian party that has made demonization of Muslim immigrants into
a pillar of its official ideology.
filn short, there is a consensus among comparative politics scholars
thatthe Republican Party is one of the most-a@inocratic political par-
ties in the developed worldt is one of a handful of onegentrist parties
that has, in recent yeataken a turn toward the extrere
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The five substeps of analysis

The Dueling Loops model was built b
five substeps of analysis. The model explains so much it serves as a rich source of
explanation for subproblems A, B, and C. The rest of this chapter applies the model
to just subproldm A. Substep results are summarizeslibproblenA in the Sum-
mary of Analysis Results pagel08

The symptoms of the change resistance subproble@uaeessful opposition
to passing proposed laws for solving the sustainability problem

Substep A. Find the immediate cause of the problem symptoms in
terms of the systemdébs dominant feed!I

The basic Dueling Loops model on patfe2 shows the immediate cause is
The R ace to the Bottom among Politicians is dominant most of the time.

The more dominant that loop is, the more deception transmittbidttinfected
Neutralists Thesecorrespond teswing votersthe young and not yet committed,
andrecoveredlegenerates or rationalists. TR&ce to théBottomamplifiesdegen-

erates influenceiith false memesBecause the size of a falsehood can be inflated
but the size of the truth cannot, tRace to théBottomwins more supporters from

the pool of Not Infected Neutralssthan theRace to the Toploes. The result is
degenerate supporters elect corrupt politicians, who because they are in the major-
ity, successfully oppose attempts to solve the sustainability problem.

Note the stark contrast between this conclusion and the norm. Conventional
causedor failure to overcome change resistance are things like lack of political
will, this is a hard problem, human greedt enough activists, wrong framing of
the issuesand so on. Thesmmmon sense causegile sincere, are nowhettse
towhat 6s needed to analytically solve

Substep B. Find the intermediate causes, low leverage points, and
superficial (symptomatic) solutions.

Now our investigations get little interesting a s we 6presentalle u t
tailed explanation foWWHY conventional solutions for overcoming change re-
sistance have failed. This information may coma dsconcertinghock tomost
of environmentalistand be rejectedBut hopefully it will be seen as incredibly
usefulinformation by others.

As | studied the system for evidence of WHY environmentalism has been un-
able to solve the sustainability problem, a theory arose explaining WHY activists
were so attracted to the |l ow | everage
activists use a poess so entrenched and traditional that it pretty muchsitsak.

The process is Classic Activism, as diagrammed on the next page.
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The Basic Process of Classic Activism
problem symptoms

causes

causes

Step 1. Identify
the problem to
be solved

proper practices are
not being followed

causes causes causes
, C. People don't want to
A. The proper B. People don't know follow the proper practices,
practices are about the proper even though they are fully
not yet known practices or why they aware of them and why they
| should p'ar'ce them should logically follow them
can be solved by can be solved by can be solved by
Step 2. Find the Step 3. Tell people Step 4. Exhort, inspire
proper practices the truth about the and bargain with people
problem and the to get then to support
proper practices the proper practices
Discover the truth Promote the truth Magnify the truth

MORE OF THE TRUTH ey

Cl assi ¢ a ¢sthe ugeiofsherour steps of The Basic Process of Classic Activism

for all types of public interest problems. The process is simple and has only four steps.

The general idea is to persuade people to follow the proper practices needed to solve

the problem. The main strategy is fimore of the trutho w

How Classic Activism works

The heart of how Classic Activism works is embodied famous quote by
cultural anthropologist Margaret Meaéi: Ne v e r doubt t hat a
thoughtful, committed, citizens can change the world. Indeed, it is the only thing
that eV%®A thrause. ocl assic activist wildl
because thoughtful, committed citizens are all that leaechanged the world for
the better. How exactly do citizens change the world? By use of the four steps in
the diagramA 2010 Thwink.org paper described Classic Activism in detail, mod-
eled the process, and demonstrated how the process is incapable of solving prob-
lems with high change resistarite.

A proper practice is a behavior that if followed would directly help to solve
the problemExamples of the proper practices needed to solve the sustainability
problem are use of renewable energy, the three R's of reduce, reuse, and recycle,
closed loop manufacturing, and the Kyoto Protocol treaty on climate change.

Classic Activism ighe basic process that activists have been followirey
since the government first appearéidworks on those types of problem$iave
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imor e of isalllhat isheacesdaty to prevail, by winning over one mind at
a time.It thus works best in democracies.

More of the truth is the practice of steps 2, 3, and 4 of Classic Activism.
The steps are: discover the truth, promote the truth, and magnify theTtraith.
truth  is the proper practices society must follow to optimize the good of the group
as a whole.

Let 6 s wal kstep1hidentdies thgproalem. The problem symptoms
are always caused by proper practices not being followed. If the proper practices
are not yet known, thestep 2 is needed to find the proper practidesr example,
in the environmental sustainability problem agricultural practices that do not re-
quire heavy use of pesticides may be developed. In health problems, research prov-
ing that smoking causes cancer may be done. In racial discrimination problems,
research can be done to prahere is no inherent intelligence related genetic dif-
ference between races. And so on.

Once the proper practices and why they should be followed are known, all it
shouldtake to get people to use them is telling thie truthabout the proper
practices and why they should follow them, whicltie 3 . This is done with
educational articles, magazines, pilot projects, publicity campaigns, lobbying, the
use of the courts to tell judges about the real truth of a situation, and so on.

fafter that people dondét want to f ol
d o rekcept on easy problemhenstep 4 is neededThe step 3 techniques are
cranked up by the use of exhortation and inspiration, which slips into emotional
arguments and rhetoric. Bargaining is also employed. Models of ideal behavior,
such as gardener of the month or a city that started recyclingtaed tat. Demon-
strations to shock the public into paying attention are used. And so on.

If step 4 doesn't work, what does a classic activist do? The only thing they can
do: repeat the steps and somehow do them lettbstrongerSince that doesn't
involve any root cause analysis or treatment of change resistance as a separate prob
lem to solve, historicaliClassic Activismhas workedooorly on mostdifficult
largescale social problems, except over a long period of Gmeelatively low
change resistance problems such as womenés suffrage
ination.Classic Activisnso often fails and leads to so much pent up frustration that
some activistgesort toa fifth step , violence andevolution. This is illeghin
democracies and is not shown.

The process has tremendous logical appeal. The inner talk runs about like this:

ASolving this problem is basically a
of all, and then spreading that knowledge. Once people see what's in their own best
interess , they will start doing things th;
Activism is enormously popular becaus

works. That occasional succe@atermittent reinforcement)asled toprocessad-
diction.



178 Part 2 i Analysis Results of Applying SIP

Examples of following the steps of Classic Activism
For quick referencehe four steps of Classic Activism are:

1. Identify the problem to be solved.
2. Discover the truth: Find the proper practices.

3. Promote the truth: Tell people the truth about the problem and the
proper practices.

4. Magnify the truth: If step 3 fails, exhort, inspire, and bargain with
people to get them to support the proper practices.

Classic Activism is sappealing angg o p u | a rdefacto siandard foreen-
vironmentalism.To my knowledgeall whatto-do environmental literature falls
into this process

Silent Springvas a superb mixture of steps 3 and 4, with a little bit of step 2.
Natural Capitalisma book about how corporations can take the lead and create the
Anext industrial revolutiond by switc
nol ogy, uses most | yEadhtiretipesBalghcésamnmostly 3 . Al
Environmental and nature magazines, suclsiasa The EcologistGreen Fu-
tures andAuduborMagazine are steps 3 and 4. Step 3 is also known as education
on the facts or HfAappeal to |l ogic, o wlt
attempts to magnify the truth with rhetoric and bargaining. The 308® Review
on the Economics of Climate Chamggrformed step 1 from an economic point of
view and presented evidence t harnblyit he
outweigh the costs, o which is step 3.
tices. As discussed earlier, the comapmol resource literature sees its mission as
finding the right proper coupling practices, which is step 2.

Environmental organizations also rely on steps 2, 3, or 4 to achieve their goals.
Lawsuits to comply with existing environmental regulations would seem to fall
outside of 2, 3, or 4. However, this is enforcement of the legal truth by telling judges
about he truth of the facts involved. It is thus a form of 3. Lobbying is a mixture
of 3 and 4. Scientific research into alternative energy, sustainable agriculture, re-
cycling, ways to reduce population, and so forth is 2. Extremist actions such as sit
ins and ocking nuclear test sites are forms of 4. So are demonstrations, marches,
and publicity stunts. Polls, such as how strongly people support a clean environ-
ment , are a form of 3. They are At he
proper practices. Cogpate social responsibility campaigns, since they play on psy-
chological elements, are step 4.

Even the innovative sustainability solutions pioneered in developing countries,
such as ecotourism, microfinance, acceleration of the demographic transition, di-
rect marketing cooperatives for green products, and community based common
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pool resource management, are a collection of better proper practices. Perfecting
them is step 2. Education and assistance is step 3. Pleading and bargaining with
developed nations, NGOs, and international agencies to support them and with de-
veloping countes to adopt them is step 4.

The Limits to Growtlemployed the general pattern of Classic Activism. The
World3 model focused mostly on step 1: identify the problem. The 1972 first edi-
tion said little about the solution. But due to lack of solution progress, the second
and third editions did. The 1992secd edi ti on presented 0
guidelines for restructuring the worl
prove the signalsé speed up response
resour c e%4) Thesd goedrbrer coupling grees, so the book was advo-
cating step 2 and performing step 3. The authors acknowledged the presence of

systemic change resistance: ifSystems
flows, especially in their inghbwtsdea nd
with resistance, the authors turned t
search for ways to encourage the peaceful restructuring of a system that naturally
resists its own transformati on,wewe ha

Aivisioning, -netwiongj ngeatniundgp, and | o
niques used to implement Classic Activism steps 3 and 4.

The 2004 third edion of The Limits to Growtlhepeated these suggestions and
included one of the clearest descript
ever seen. Of the three authofghe first two editionsDana Meadows, the main
writer, Afwas the unceasing optimist. She
humani ty. She predicated her entire |
enough of the right informat iygaforihem pe
wise, the farsighted, he humane solution [that wol
This is step 2.

More recent modeling efforts continue to follow the four steps of Classic Ac-
tivism. The Millennium Instituteds Th
how a nation can better manage proper coupling. The IPCC assessment reports seel
fithe understanding of human induced climate change, potential impacts of climate
change and options for mitigation and adaptati#fBut this understanding, which
is heavily modebased, starts with the symptoms and stops at the same intermedi-
ate causes of the World3 model: the IPAT factors. Like the three editibimits
to Growth the four IPCC assessment reports have progressively tip toed into Clas-
sic Activism steps 3 and 4. The fourth report took a leap in section 4: Adaptation
and Mitigation Options. This contained an extensive listing of existing proper prac-
tices and projeatins by sector on their effectiveness, which is step 3. Section 5,
Thelongt er m Per s pfeicvte vree ,a sucssnesd flior concerr
aptation is necessary in the short and longer term to address impacts resulting from
the warming that would occur even for
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While expressed in the dry language of scientists, this is nevertheless the exhorta-
tion of step 4.

Al Gorebs 2 Opiirf
tary film, An Inconvenient :
Truth, was one long visual ex
ample of more of the truth. Thd
film concluded with Al saying:

Each one of us is a cause ¢
global warming, buteach

one of us can make choicsg I nco nve n I ent

to change thatwith the
things we buy, the electric t ru t h
ity we use, the cars we
drive; we can make choice JRUEKEIEIEe

to bring our individual car- E{{sleEIRNETgTIg=4
bon emissions to zerdhe
solutions are in our handd
we just have to have the dg
termination to make it hap
pen. We have everything
that we need to reduce carbon emissiensrything but political will?*

fi Bch one of us can make choices to changéthame ans each of
follow the proper practices to end global warming. That we have everything we
need but political will bluntly admits change resistance is too high to solve the
problem, and that the problemussolvable until that resistance is overcome. To
somehow overcome that resistance, the filmdisteonsyou cantakein the closing

credits, such as ATell your parents n
AVote for | eadeor sowhhe pglhedg crisis. o T
However, despite its ubiquity and u:

Classic Activism i 8ndaheresplVeyoottdusesviModdoes! t
it treat change resistance as a separate problem to solve and to solve first. Classic
activists have thus fallen into the deadly embrace of the Superficial Symptoms
(page52) and One Subproblefpage77) Traps discussed earlier.

The main point of this emination of Classic Activisnsito show thatvhen
it comes to overcoming change resistaeoejronmentalists ar@l pushing on the

|l ow | everage point of fdAmore of the tr
that approach has not and will not work.



Subproblem A 7 How to Overcome Change Resistance 181

The intermediate cause i Economic Growth Is Good

The symptoms of the change resistance subproble@uaeessful opposition
to passing proposed laws for solving the sustainability prob&ubstep A found
the immediate cause loop for that opposition is a domiRaaw to the Bottom
among Politicians . In substep B, SIP tells us to ask WHY is that loop domi-
nant?

The Dueling Loopsnodeltells us thatoop is dominant because the Race to
the Bottom has an inherent advantage over the Race to the Top. All sorts of decep-
tion has been used by special interests to attract supporters and make the Race tc
the Bottom the dominant loop. But what specific fatsme deceives supporters
into opposing solutions to the sustainability problem?

Investigation found theain false meme to f8/stemacceptance of the falla-
cious paradigm that Economic Growth Is Good above all dlse predominance
of this false meme is the main intermediate cause of subproblem A, as described
earlieron pagell6.

The low leverage points and superficial solutions

The Dueling Loops model and the theory of Classic Activism make it easy to
conclude that activists followhe Race to the Top among Politicians
strategies. Not havingnalyzedthe problemin order to find its root caus¢hey
intuitively sense that thmtermediate cause the universal fallacious paradigm
that EconomicGr owt h | s Good. That cause must
t r uwhich iothdow leverage pointThis is done with steps 2, 3, and 4 of Classic
Activism: (2) find the truth in the form of the technical proper practices needed to
solve the problem, (3) promote the tr
truth with exhortation, inspiration,nd bargaining. Because they push on a low
leverage pointsteps 2, 3, and dre allsuperficialsolutions

Substep C. Find the root causes of the intermediate causes.

Substep B found the intermediate cause ésiistem acceptance of tfala-
cious paradigm thd&conomicGrowth Is Good. What is the root cause of that in-
termediate cause? Tlhathe same askingVHY is The Race to the Bottom
among Politicians dominant most of the time? What is the root cause of that
dominance?

Because the Dueling Loops model was designed to find root causes, the answer
to this question is built into the model. The main root cause of successful change
resistance ishe inherent advantage of the Race to the Baqttehich causes that
loop to be dominant most of the time.

Hereds how t hi s fiverequireroeats of @rootcause: s f i e
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Requirement 1. It is clearly a (or the) major cause of the symptoms.

The Dueling Loops model clearly shows how this root cause is the major
source of high change resistance. There will, howeveskbpticism that some-
thing as simple athe inherent advantage of the Race to the Bottouid be the
root cause. What about peopleds selfi
norance about the problem? Voter apatigihey in politics?And so on.

Letds cut r icapfasedmishmash aof gdssible hoot auses. The
precise question M/HY is change resistance soccessfil Selfishness is a cause
of resistancerather than a cause of resistance suc@d®ssame holds fdorce of
habit, ignorance, apathsnoney etc. People are confusisgbproblemA with sub-
problemB. SubproblenA deals with thesucces®sf change resistanc8ubproblem
B deals with thesource The reason for this continual confusiorthiat because of
no formal problem decomosition, classic activists are trying to simultaneously
solvesubproblers A, B,C, and Dwithout realizing it. They might as well be trying
to signfour signatures simultaneously with one hand.

Suchlack of decompositiors not only foolhardy. linakes solving the sustain-
ability problemhumanly impossible. On large complex problems one must divide
and thenconquerdivide et imperaThistimelessstrategyhas worked on the bat-
tlefield, in scientific research proje¢tand in large engineering problems. The pat-
tern is it works on large formidable problems of any kind. So why not bring the
pattern to the sustainability problem?

Suppose you studiedpmlitical system and starting asking why resistance to
solving the sustainability problemasso successful. You might decide, as many
have, that ités because activists are
theyére just not reaching the right p
saging and | obbyi ng .vievwoairt Thede aausesdeahwitic | a
individual resistance. What abogystemicchange resistance and the feedback
loops behind that? Causelsk t hese canét answer deep

But causalmodels like the Dueling Loops can. The model explains exactly
why systemic change resistanceigcessful | t 6s because thos
use massive amounts of deception to trick voters and politicians into voting for
what special interests want, even though that hurts the system as aAmdolénat
allows that deception to workhe inherent advantage of the Race to the Bottom

Ifthata d v a nt a g e chdnigaksistahce woxld variish, because the truth
of the matter is that the sustainability problenthistop priority problem of our
time. We thus conclude thtte inherent advantage of the Race to the Bottom
thecentralroot causef successful change resistance.

There may still be some skepticism. How can such a conguiproblem,
massive global change resistance to living sustainably, have such a simple root
cause which implies a simple soluti@n
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This situationhas occurred before. Before invention of modern democracy by
America and France in the lateéentury, autocratic government was the norm.
This had long been terribly hard on subjects, who had few rights and were often
over taxed to the point of poverty and rebellion. But all that ended with a single
simple solution: addition of the voter feedbadokp. Another example is the low
productivity of science before invention of the Scientific Method. After it appeared,
the basic problem of saiee, how to tell if a causandeffect proposition was prob-
ably true, was solved’hat each problem was solved by a single simple solution
means it had a single simple root cauBer the autocraticuler problem (dia-
grammed on pag6), the root cause waw easy way to replace a bad ruler with
a good one, i.e. low ruler accountability. There wastrongincentive for rulers
to rule for the good of the people instead of thelwes. For the low productivity
of scienceproblem,the root cause was no relialethodto determine if a cause
andeffecttheory was trugwith high probability

Because Slforces you talecompose thene bigproblem intatightly focused
subproblems, ités I|likely that each su
they do, thatoés a signal that the rig

Requirement 2. It has no worthwhile deeper cause.

Why does the Race to the Bottom have an inherent advantdge might lead
to deeper more useful causes.

I't hasndét for two reasons. One is th
like how people make decisions, how force of habit becomes stronger with age,
how wording and framing affects infectivity, etc. This is tempting rabbit hole to
digintoMamy have. But itodés not pr oiddvidt i ve
ual susceptibility to deception. This line of attack falls into the trap of the Funda-
mental Attribution Error. This trap has snared more classic activists than any other.
It works likethis: 9 (Italics and bolding added)

A fundamental principle of system dynamics states thathe struc-
ture of the system gives rise to its behautowever, people have a strong
tendency to attribute the behavior of others to dispositional rather than sit-
uational factors, that is, to character and especially character flaws rather
than the system in which these people are acting. The tendencyn® bla
the person rather than the system is songt psychologists call it the
fifundamental attribution error . 0

In complex systems different people placed in the same structure tend
to behave in similar ways. When we attribute behavigetsonality we
lose sight of how the structure of the system shaped [their] choices. The
attribution of behavior to individuals and special circumstances diverts our
attention from théigh leverage pointsvhere redesigning the system or
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governing policy can have significant, sustained, beneficial effects on per-
formance. When we attribute behavior to people rather than system struc-
ture the focus of management becorseapegoating and blameather

than the design of organizations in which ordinary people can achieve ex-
traordinary reults.

The Fundamental Attribution Error explains why Classic Activism has such
powerful appeal but fails over and ov&vhen solving normal everyday people
related problemsésocial problems)we frequently have to win over one mind at a
time. This causes the false assumptios techniquean work in the large, such as
on thesustainabilityproblem.It cannot, because activists do not have the numbers,
money, or power to change the many miimdgositions of powerequired to solve
the problemThat 6 s whenntihad pearategy of i Sp
doesndt work when change resistance i

Systenic problems can only be solvdry resolving systemic root causes.
When strong systemic change resistance is present, as it is in the sustainability
problem, it cannot be overcome baitempting to directly changle behavior of
one mind at a time, as Classic Activism tries to do with steps 3 @ddedmust
instead change the systewhich is where individual social agents get their most
important behavioral cues from.

The second reason digging deeper is not productive is that the hypothesized
root causethe inherent advantage of the Race to the Boti®nesolvable. Resolv-
ing it will fix the problem. So why dig any deepdihis is a stopping rule.)

Requirement 3. It can be resolved.

Effective political deceptiomlue to the inherent advantage of deception over
the truthhas long been a probleifhat theeffectivenessf deceptiorcan begreatly
reducechas been knowfor just as long. James HoggamClimate Covetup: The
Crusade to Deny Global Warmindescribesiow this knowledge goes back at least
as far as Aristotte(p25, italics addejl

éto arm yourself against the effect
ltdéds as Aristotle said more than t wc
trained in rhetoric can argue any question from every anglskill that can

be used for good ar | | . But Aristotle didndét t
play the public for fools. Rather, he was trying to make sure that people would
recognize when someone was playing with the language rather than promoting
the truth.He taught rhetoric to inoculatie public against that kind of abuse.

A voting population can be armed agaitist effects of deceptive tactics by
inoculating themagainst the abuse of deceptive rhetoric. It can be done. Not per-
fectly, but good enough to resolve the root causger chapterpresent several
sample solutiorlemens to show how this can be done.
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Requirement 4. Its resolution will not create other equal or bigger problems.
Side effects must be considered.

By far the most important requirement of any species is thas&éealttof
its ecological niche. Resolving the root cause of successful change resistance to
solving the environmental sustainability problem will not create other problems of
equal or bigger size, because no other problems affecmo s aniphie eearly 6
as directly.

Requirement 5. There is no better root cause. All alternatives have been
considered to the point of diminishing returns.

This is a tough requirement to prove. No one can actually consider all alterna-
tives because the root cause space is solmagtad,one has to search the space
intelligently.

The symptom of the change resistance subproblem is successful opposition to
passing proposed laws for solving the environmental sustainability problem. The
immediate cause of that is a dominRate to the Bottom among Politi-
cians . Inspection of the model shows this dominance is due to one key feature of
the loop:.undetected false meméshis node is not in thRace to the To'he node
is thefeature differentiating thRace to thdBottomfrom theRace to the Taft is
thereforethe feature explaining the root cause of R&ce to theBottomd s d o mi -
nance. Highundetected false memassthe same asuccessful exploitation of the
inherent advantage of the Race to the Bottom. The root cause has been found by
i nspection of the physical system. It

Is there a better model that would explain the symptoms? That might lead to a
better root cause.

There might be. In fact, many improvements to the analysis are certain to be
found because itds so young andifteens t h
years of analysiand looking for even better root causes| 6 ve yet t o f
else even close to persuasively explainingrtod causesf successful change re-
sistance.

Substep D. Find the feedback loops that should be dominant to resolve
the root causes.

Thisisclearlyther ou Candét Fool All of the Peopl
loop. Once it goes dominatite Race to the Bottom no longer has an advantage.
Corruption will collapse, as will systemic change resistance to solving problems
whose solution would benefit the common good.
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Substep E. Find the high leverage points to make those loops go
dominant.

This follows smoothly from the root cause. If the root caudbasinherent
advantage of the Race to the Bottdien we need to prevent tlaalvantagel ook-
ing at the modelthe advantage occulzecause otoo many undetected false
memes How canthesebe greatly reduced? By raisidgtected false memeddow
can that be done? By raisiggneral ability to detect political decepti@ka polit-
ical truth literacyfrom low to high.That is the high leverage poistolutions must
pushthere to solve the subproblem, as demonstrated in Run 14 odf&geat
scenar i o c of therhodelige abrrectimen taising thgeneral ability to
detect political deceptioftom low to high is all it takes to make the Race to the
Top go dominant and thus solve fldie ¢
summarize, the high leverage pointRaise general ability to detect political de-
ception from low to high

The evidence

The Dueling Loops of the Political Powerplace model offgrsnsightfulex-
planation of why change resistance to solve the sustainability problem is so high.
Itds because of t hteeinhatentadvantage ®fdhe Racetd ¢
the Bottom This causes the Race to the Bottom among Politicians feedback loop
to be the dominant loop most of the timemost countriesSince that loop is con-
troledbye ach c¢ount r y 8peciahraesests, theoaveeagefpaiitical sys-
templaces a low prioritypn solving common good problems like sustainability.

The high leverage point Raise general ability to detect political deception
from low to highOnce thatdéds done the system wi
the Bottom to a dominant Race to the Top. After that, ipalisystems in which
thishas occurred will aggressively seek to solve common good problems, including
sustainability.

But does the Dueling Loops structure really exist?

The evidence shows it does. Noel dterien in their book orLeft and Right
in Global Politics 2008, found t hat figl obal pol
between the left and the right. ... The-édiht dichotomy occupies a special place,
as the most enduring, uni versal, and
Left-right political spectrums are the predominant pattern in most nations.

The Dueling Loopsapture thigdichotomy. The two loops each embody an
enduringpolitical strategy. The Race to the Top houses the progressive left, who
lean towards equalityustice and quality of lifebecause that optimizes the com-
mon good. The Race to the Bottom houses the consertzatilreritariarright, who
promote anything thahaximizes what powerful special interests wamteality
there are many loops along the political spectrum. We have modeled only two.
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The dominant special interest changes over time. Currentlydbiiporatis
profitis. This explains why the rightoés ch
markets and unlimited economic growth. The status quo is preferred, because it
favorsCorporatis profitisand his allies. Freedom of the individual is championed,
because that lets individuale @hatever they want, with a minimumreigard for
how that affects equality of opportun
the i ndi vi dusQorporatispefitisma nmegaenms idondt wa
ulated.

Noel and Thérien present the strongest evidence of the dominance of the Race

to the Bottom that | 6ve enhelow’tered.
4512 | 2.1 Left—right self-placement in the world, 1999-2001
1 World Values Survey.
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The data covers severgjght societies with a representative sample of at least
1,000 people per society. The respondentssawa s t he mi dpmmi nt
point at 5.5 which would be the true midpoir25% saw themselves as on the left,
30% in the centesnd independenand 45% on the righEven if 5.5 is used as the
midpoint, 45% are on the left and 55% are on the rife. right is clearly domi-
nant. The30% in thecenter corresponds to the stock of neutralists in the Dueling

Loops model.
Finally Noel and Thérien place environmentalism on the political spectrum,
Awith environmentalists on the | eft &

like British Petroleum or General Electric may have jumped on the environmental
bandwagon, but ovetabusiness still tends to oppose environmental policies that
threaten to reduce profits.o (p211)

As another example of what the data show, below is an extract from a presen-
tation on conservative versus liberal think tanks, by Andrew Rich, assistant profes-
sor of political science at the City College of New York: (ltalics adéed)

For example, one of the questions on my survey asked think tank leaders
about the criteria they used when selecting or promotingifiod staff.
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They had nine options to choose from. Leaders of conservative think tanks
most often namegbolitical or ideological orientation as the most im-
portant consideration when hiring stafiimost threequarters of the lead-

ers of conservative think tanks named political or ideological orientation
at the top when making decisions about who to hire. Next in importance
were issue expertise, media and public affairs experience, and a record of
publication.

By contrast, for the leaders of liberal think tarniksue expertise and
education were most importantiberals placed a premium on advanced
degrees and proper training. ldeology was further down the list with a 30
point spread between conservatives and liberals on that characteristic.

Andrew went on to interpret the above data this way:

Conservative leaders are interested in hiring politically conservative people

above all else and they want folks who are prepared with experience to make
a contribution in the war of ideas. Progressives have a different set of priorities:

a focus on traimg, knowledge and expertise.

The Dueling Loops however, allowa different and deeper interpretation. To
me this data means that conservative
ol ogical orientationd by any means ne
ing the truth, whi chducsatwihon fAwesrseu emoesxt

Solution requirements specifications

One benefit of a formalomprehensive process like SIP is that social problem
solving may be treated as social system engineering. Large social systems self
evolve. That selevolution may be steered, somewhat, by incrementally producing
solution requirements for existing probiis. Each problem is analyzed for its
causal structure and especially its high leverage points, where solution elements
must push. Solution requirements are then specified, contracted, developed, tested,
and implemented. Waves of sessive improvement will cause a system to reach
successively higher states of desired behavior until the system goal state is
achieved.

That 6s the conceptual vision. It du
other fields, where requirement specifications are routinely used to contract for
many types of construction. Each newly engineeredsecgée project, like a dam,

a manufacturinglant, or a space program, successively improves a field of engi-
neering. Itis a matter of time until that practice comes to social system engineering.

The concept is young. Perhaps you will have ideas on how to improve it. An
example of a solution requirements specification is shmwthe next page
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Solution Requirements Specification for

Subproblem A1 How to Overcome Change Resistance

1. Main problem The global environmental sustainability problem

2. Subproblem How to overcome change resistance

Successful opposition to passing proposed laws for solving the

3. Subproblem symptoms sustainability problem

System acceptance of the fallacious paradigm that Economic

4. Intermediate cause Growth Is Good above all else

5. Root cause The inherent advantage of the Race to the Bottom
6. High leverage point Raise general ability to detect political deception from low to high
7. Model Basic Dueling Loops of the Political Powerplace

9. Standard Requirements : Solution elements must resolve the root cause by pushing on the
high leverage point, in such a manner that a permanent system mode change occurs. The new
root cause forces must be engineered such that new or strengthened feedback loops lock the
system into the new mode.

You canét manage what you canét measure.
measured. A measurement method shall be used to refine solutions under development, to
evaluate the effectiveness of implemented solutions, and to monitor the long-term health of
solutions.

These specifications represent a solution strategy hypothesis. Solution elements can be
designed to push on the high leverage point. Then the solutions can be tested and evolved until
final solutions emerge that can solve the problem via large-scale implementation.

10. Measurement Considerations : We can offer this guideline:

An accurate method of measuring ability to detect deception (ATDD) shall be developed.
For groups of people or political units tested, baseline ATDD shall be compared to ATDD after
various solution elements are applied. After solution application, ATDD shall be measured
immediately and then periodically, to determine how long solution effects last. ATDD can also
be called the level of truth literacy, i.e. the percent of falsehood spotted.

11. Solution Considerations:  See the analysis write-up for details on model behavior and how
gener al ability to detect political decepti
memes used for political purposes must be raised from low to high. This can be done directly,
such as by education, or indirectly, such as by Truth Ratings, a Quality of Life Index, and a
Sustainability Index, or both. We expect both will be the most effective.
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Chapter 7

Subproblem B 7 How to Achieve
Life Form Proper Coupling

Slashing away the fog of complexity can do wonders for seeing what really matters.
When placed under the piercing scrutiny of root cause analysis, the sustainability
problem was found to have an astonishing feature: the entire problem has a single
mainrootcausd. t 6s a house of <cards! Resol ve
collapses and the problem is solved. The problem has a surprising tadjiie
qua but only if you can analyze your way throughreacherous jungle abn-
founding complexity anfind the bottommost card in ti®use of cards. This chap-
ter presents that analysis.

The singlemain root cause was introduced earlier ingbeial force diagram
of the unsustainable mode, palfet That diagram shows how the four subprob-
lems interact. Subproblem B, the bottommost subproblem, contains theamiain
cause. Asmallerhigh-levelversion of thatliagram is showhere

That one m(?urj roo.t caudes at the High Level Root Cause Analysis,
bottomwas a thrilling discovery because Unsustainable Mode
it instantly explains the whole problem -
It all fits togetherThe main root cause is Human impact on the
the source of all the other subproblem biosphere is unsustainable.

T h esne Geed to look any further fo . ? —
ubproblem

where environmentalism neetb focus Change resistance is too
to solve the sustainability problem. high to solve the problem.
Just as astonishingas that the sus- 4 4
. - Subproblem C
tainability problem as a whole hasch Low resilience. The
a simple higHevel structure The prob- human system cannot
. . . adapt quickly enough to
lem is hideously complex. But the high solve the problem.
level structure is notlt hasonly five 4 Reinforcing Loop e
nodes(the five boxes)six relationships | Sueproblems of the Rules
Large for -profit to Benefit

Corporatis
Profitis

(the six arrows)and one feedback l00p| corporations are leading

; : | the charge against solving
This suggests the fundamental solutid . Sital Abii e Blar

willbe justassimple Ther eds SOMeAVETY

good news herdf the main root cause igMain Root Cause i The goal of the
dominant life form in the human system,
reasonably correct. Corporatis profitis, is maximization of
short term profit. This causes the human
system to have the wrong implicit goal.
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This raises a critical question: Is this really the main root cause? We propose

it is. The causal chain running from symptoms to the main root caagdeeasily

traced by inspection of the system. The first step is to identify subproblem B. Trac-

ing the causal chaithen proceeds until it arrives at the main root causeaiA

root cause is one that causes one subproblem to causieeadther subproblems.

Identifying subproblem B

Our tracingbegins by looking back at the change resistance subproblem. Its
intermediate cause 8ystem acceptance of the fallacious paradigm that Economic
Growth Is Good above all elsAnalysis of the change resistance subproblem found
the root cause for that acceptance tdie inherent advantage of the Race to the
Bottom That explains thesuccessof change resistance. But what explains the

sourceof change resistance? Who is promotimgfallacious paradigrof growth,
growth, growtl? Whoever it isthey must be extremely powerfldxamining sys-

tem history we find compelling evidence of who this eniiy

ATowards the end of the 1970s we
The rise of Thatcherism in the UK and Reaganism in the US, as well as
the conversion of labour and social democratic governments in countries
such as Australia and New Zealand to frekat policies, marked a shift
in government priorities. Corporate interest began to take priority over na-
tional interests and the nation state began to fade as teengment or-
gani zing principl® for human acti
i...the 20th century has seen t
of democracy, the growth of corporate power, and the growth of corporate

propaganda as a means of protecting corporate power against democracy.

...itis clear that democratic power wasgnessively eclipsed by corporate
power during the 20th century.... As a consequeoagorations now
completely dominate the political proces® (ltalics added)

Ai...the transnational or mul tin
ing almost exponentially in size and scope... of the 100 largest economies
of the world, 53 are multinationals.... Their power and effect are lmos
incalculable in regards not only to the economy but to politics, society, and
culture. They have an impact on practically every sphere of life, from pol-
icy making and community, and from the future of work to the future of
the nationstate. Multinationalsare, in fact, the new Leviathans ofir
timé. o

ACapitalism as we know it today
as itsprincipal mechanism.... Inherent in the dynamics of capitalism is a
powerful drive to earn profits, invest them, innovate, and thus grow the
economy.... The capitalist system, whatever its shortcomings, is very good

Wi

Vi f
hr

at |
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at generating growth. These features of capitalism, as they are constituted
today, work together to produce an economic and political reality that is
highly destructive of the environment. ... The first tenet of globalization
design is to give primary impt@ance to the achievement of eveore

rapid, neveiending corporate economic gro\dtiypergrowth &

Evidence like this strongly points to the main promoter of the Economic
Growth Is Good meme. It is the modern largegdmfit corporation. While corpo-
rations provide many benefit§,c or por ati ons now compl et
cal pr oc e sslingmanyconampmgoaos problems, like environmental
sustainality. This behavior indicates a distinct subproblem, which becdimes
symptoms oubproblem BLarge forprofit corporations are dominating political
decisionmakingdestructively

Social force diagram for subproblem B

What the analysis found is summarized belds/before all environmentalists
can see is what 6s i grassrboemctigstsaviytersbschal-. T h
ars, politicians, NGOs, and everyone else thinks and works, when trying to over-
comethe intermediate cause 8fong resistance from corporate proxies to solving
problems that corpo.Thtait@®rss odbwn & whywan
corporations are dominatindecision making destructively. How can that re-
sistance be overcome? That too is obvious: dthical and emotional pleas and
barganing. This is done with solutions likéorporate social responsibility, green
investment funds, NGObérporate alliances, etdut none of this has worked, in-
dicating these are superficial solutions.

Subproblem B - How to Achieve Life Form Proper Coupling

Mode
Change

Social Force Diagram

New
Symptoms
Large non-profit
corporations are
dominating political
decision making
constructively

Old

This portion of the causal structure is all Symptoms

that is currently visible to environmentalism.

Large for-profit corporations
are dominating political
decision making destructively

Superficial Solution Forces (S)

CSuperficiaJ 50|Uti9ni5 Low Leverage Points - Causes -
orporate social q trong resistance from
P t .
responsibility, green push on Iég]golfiglngTd Candt  corporate proxies to
investment funds, AR A —Jp solving problems that
NGO/corporate bglr) e corporations dond
alliances, etc. g g want to solve

Intermediate New

Intermediate
Causes

Strong preference from
corporate proxies to solve
problems that would
benefit the common good

Superficial Layer i Easy to see

Fundamental Layer i Hard to see

New Root Causes

The goal of the dominant
life form in the human
system, Corporatis

Root Causes
The goal of the dominant
life form in the human
system, Corporatis profitis,
is maximization of short-

Fundamental Solutions High Leverage Points

Correctness of Can
Push on goals for artificial life resolve

Corpzogatlon — forms. These must

align with the goal
of Homo sapiens.

Fundamental Solution Forces (F)

(1) More deeply, the root cause is mutually exclusive goals between
the top two social life forms, Corporatis profitis and Homo sapiens.

term profit. This causes the
human system to have the
wrong implicit goal. (1)
Root Cause
Forces (R)

publicus, is to optimize long
term quality of life. This
causes the human system
to have the right implicit

goal.  New Root
Cause Forces
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The diagrantontainsausefulinsight. Considetthe intermediate caus&rong
resistance from corporate proxies to
to solve Environmentalists assume this resistance can be ovewioscdy with
Logical and emotional appeals and bargainiag f or m of t he A mol
strategy of Classic ActivisnT.he strategghould workbut doesndét . Th
an error in reasoning.

The error occurs in the assumption that the strong resistance dnedity
overcome by fAmore of t he atisingfronhclassicTh at
activist habit of askingHOW can theresistance be overcome? Better isnii-
rectly overcome the resistance by asking an entirely different question: WHY is
that resistance so stromg the first plac By askinga WHY questionwe have
slipped into a root cause analysis mindgatironmentalists have been asking the
wrong questiopa fatal error thdkeads to staying trapped in the gray box.

WHY is changeresistance from corporate proxies so strong? Analysis shows
i t 6 s ofthensain et caus&he goal of the dominant life form in the human
system, Corporatis profitis, is maximization of skterm profit. This causes the
human system to have the wrong implicit goal

The outstanding feature of the diagram is it thinks in terms of systemagakls
life forms. The root cause is tHeimansystem presently has the wrong goal be-
cause its dominant life fornGorporatis profitis has the wrong goal. The high lev-
erage point is to change the goal of artificial life feyparticularly corporations,
so that they have the right goal because it aligns with the gé&drab sapiens
Once a fundamental solution pushes on the high leverage point, the system will flip
into a new modeThere the new root cause is one where the dominant life form has
the right goal and thus so does the human system.

Before delving into the five substeps of analysis, we mustisstiss several
life form concepts.

The New Dominant Life Form

Let 6s alte@ini masany independent agent that follotie essence of
the evolutiorary algorithm replication, mutation, and survival of the fittekife
forms can be genetic or memetic.

Her eds aWhatdife fotmihasrthe ability to replicate instantly with
almost no expenditure of energy, can mutate during replication or at any time there-
after, and, when it has failed in the battle of survival of the fittest, sells little pieces
of itself to its competitorsn orderto minimize its own pain of death? These are
fantastic powers no human could hope to have. But what if we go further, and ask
what life form has the miraculous power of being in many places at the same time,
has an infiite life span, and can cleave off chunks of itself and have them instantly
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come alive? That would make it a formidable competitor indeed, one that could run
rings around any other plant or animal. Darwin would be astounded.

But t he rwhétife famm totally dominates mankind, by controlling
most jobs in developed countries, by determining the path of nearly all of new tech-
nology, products, and services, by controlling elections and political decisions
more than any other life form, atg defining the very evolution of culture to its
advantage through demand advertising, ownership of the media, and new product
design? If that is not enough, what life form controls the billions of boxearin
homes that providaswith mostof ouri n e ws , 0 ohonrsewrkmowlédge
oncewe have finishedchool, while at the same time subconsciously indoctrinating
usto be high volume, complacent consumers? To top it off, what life form is
spreading exponentially from industrialized countries to the rest of the world, and
will soon dominate them all? The answer is obvious. ltrigefor-profit corpora-
tions, which is theNew Dominant Life Form , also known a€orporatis profitis

The dominant life form on Earth is no longer genkt@no sapiensinstead,
it is thememeticCorporatis profitisand its allies, notably the rich.

The corporate life form has not only achievembnomic and cultural domi-
nance. Ithas achievegolitical dominance by successful exphgibn of the Rce
to the Bottom It can thusendlessly thwarbr delayall efforts to significantly
changethe human systernto environmental swainability, and just as endlessly
continue to maximize Gross World Product growth so as to achieve itofgoal
shortterm maximization of profitiGlobalizatior is the deliberate spread of the
New Dominant Life Form into new ecomic niches, cloaked in the fallacious but
appealingoromisethat the free market/corporate system, driven by profit maximi-
zation, is the most efficient and best system possible.

The goal of an agent determines its behavior. The goal oflangsfor-profit
corporations is to maximize the shtetm value (net present value) of profits. The
goal of most people, once past the survival and security stage, is to maximize long
term quality of life for themselves and their descendants.

Thesdwogoals are mutually exclusivAs a result, as things get better for the
New Dominant Life Formthey get worse for the previously dominant life form:
Homo sapiensFor example, as Gross World Product continues to rise, sales and
profits soar to unprecedented heights. However, so does pollution and natural re-
source depletion. While the consequences of these effects are delayed, it is only a
matter of time before thguality of life forHomo sapienbegins to fall.

Please note this is not an indictment of all corporations and their managers.
Most are doing the best they can, and are basically good. Each agent, from its own
perspective, is behaving rationallyis the life form as a whole that has the emer-
gent property of behaving unsustainaBty.
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This is the real enemy environmentalists are battihg.n 6t bl ame #fAb
ticians. These are mere proxfes thereal opponent: the modern corporation and
its allies.Its alliesinclude top corporate management, stockholdbesyich(the
key ally), the military,andpoliticians, plus various large special interest groups as
expediency requires, suchiaghe United Statethe religious right.

It is a paradox whiHomo sapiensvould create an entity that is more powerful
that itself and has a mutually exclusive goal. Such a creation is guaranteed to cause
its creator great harm, if not eventual extinction. But it is really not a paradox at
allg it is an experiment gone awry. Sarry, in fact, that it is time to end the ex-
perimen by redesigning that creation.

A comparison of competitive advantage

That creation has steadily pulled ahead tlivsest rival. Step by tiny step,
with each revolution of thimtelligent Adaptation of the Rules to Ben-
efit Corporatis Profitis feedback loopthe corporate life forrhas relentlessly
changed the rules of the game to favor itSéifs has been done so cleverly and in
such small, imperceptible increments that few citizens have npéireélpt for sud-
den large changes like the US Supreme Court decision on the Citizens United case
in 2010, which allows corporatns to spend unlimited amounts of money to influ-
ence electiondBut when pu examine the outconwé thousands of revolutions of
the feedback looghe findings are shocking, as the tafufethe next pageeveals

Only in the first attribute doddomo sapienbave the advantage. In the second
attribute they are equal. In all the ré€xtrporatis profitishas the overwhelming
advantage.

Galloping galoshes! Decision by legal decision the modern corporation has
built up an astronomical lead ovdomo sapiensThese are huge, order of magni-
tude advantages. There is little question who is going to win the battle for niche
dominance unless things change. Furthermore, because corporations march to the
beat of a different drummer (maximization of prdét corporationsinstead of
quality of life for peoplg, they have been aggressively using these advantages to
their own benefit, with only enolagregard fortheir opponent to keep him happy
and healthy enough fmerform his role oincognizant worker, consumer, or corpo-
rate proxy in the political process
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The Competitive Advantage of Two Life Forms

Attribute Corporatis Homo
profitis sapiens

1. Can physically manipulate its surroundings No Yes
2. Is legally considered a person Yes Yes
3. Maximum life span Infinite About 120 years
4. Can be in many places at the same time Yes No
5. Can own slaves like itself Yes No
6. Speed of procreation Hours Nine months
7. Can cut itself up into little pieces, each

of which can become a new life form Yes No
8. Can hibernate indefinitely in hard times Yes No
9. Body size limit Unlimited About 8 feet high
10. Brain size limit Unlimited About 1,500 grams
11. Owners have limited liability Yes No, since no owners

12.

Has international organization with high
efficiency of decision making and full power
of enforcement of decisions for its life form type

Yes, the World
Trade Organization

No, the United
Nations

Primary energy input

Money via sales

Food and oxygen

at no cost

13. Requires a physical form for its primary energy No Yes

14. _Can transmit its primary energy Yes No
instantaneously over great distances

15. Can store its primary energy indefinitely Yes No

16. Can store infinite amounts of its primary energy Yes No

17.

Financial impact of storing its primary energy

Makes a profit by
collecting interest

Must pay storage
costs for food

The Principle of Competitive Exclusion

The goals ofCorporatis profitisand Homo sapiensre mutually exclusive.
They cannot be achieved at the same time in the same systemyihfagcisive
implications.

According to theecologicalPrinciple of Competitive Exclusion

, when

two life forms occupy the same niche, only one outcome is posSibéelife form
will drive out the other. If any of the other remsiit is only becausiés members

haveadapted

and are

ciple was discoveredltalics added)

now

l'iving

i n a

slight
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Georgyi Gausethe Russian microbiologist interested in competition,
discovered this principle. Gause inoculated a simple, finite culture with
Parameciumand... got logistic population growth. These Paramecium eat
bacteria, and there is only so much food in a culture to support a certain
number of Paramecium.

Then he put two [different] species of Paramecium in the same culture.
He got lowered growth rates of both populatidigen more interestingly,
one species always drove the other to extinction.

This |l ed Gause to come forth with
dominate ecological research for nearly the entire centuwy species
that use resources exactly the same way cannot coexist. Odeweilthe
other to extinction.t%

The stunning dta from one of o 200

GeorgyiGauses act ual eox pleri ments is

shown. 3150,

The Principle of Competitive Ex—{a

clusion explains iwhjat 6s , happening in

the sustainability problem. Two lifen ® ]

forms, one genetic and one memetia
are battling for control of the biosphereﬁ 50 -
According to the principle, the loser;
must adapt to a different nichegw ex- ; ,
tinct. There are no other choices. 02 4 5 8 D 12 1 16 18 2

It appears thaHomo sapienas Number of Days
(unknowingly) chosen adaptation raResults of competition between two
ther than extinction, so he is now sulzzierce'gsezsparé”éeoct'h”?ié‘"\f\t‘ei"?c;'ra;czﬁ; days.
servient to the modern corporation aragter that the species represented by the
its allies. Depending on your point olower curve was driven to extinction in 17
view, his new niche is a powerless endays, while the other species thrived.
ployee and consumer, orGorporatis profitiss | a v e . Perhaps it/¢
transition is still in progress in the less industrialized areas of the world.

OnceHomo sapienseded control of the biosphere to the New Dominant Life
Form an ecological niche succession event occurred. This has happened billions of
times before in the genetic world, as one species overcame another in a struggle for
survival of the fittest in a nic e . ltds probably happene
memetic worlgd where memes compete against each other in niches.

Niche succession occurs when successful competition from one life form
drives another life form out of the same niche. This occurs due to superior strate-
gies, superior physical abilities, or both. Sometimes luck is a factor.
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The diagram below illustrates the dgdbattle of niche succession. Instead of
the waybiologistsuses population for the niche limit (carrying capacity) and meas-
ure of niche fill, a |life formds rule
thePowerof rules needed for niche optimizatidine line varies because except in
Petri dishes, niches are always changing. The rising and falling curves are the
Power of ompetitiveadvantage ulesof different life forms. The one with the most
controloftheni cheds resources (which include
dominant replicator. Except during transition there can be only one dominant rep-
licator in a niche.

The Endless Cycle of Ecological Niche Succession

Power of competitive Power of rules needed for
advantage rules niche optimization
Civilization
is here
—

i--3rd Dominant Replicator
(Corporatis profitis)

1st:Dominant
Replicator

2nd Dominant Replicator
(Homo sapiens)

/ath Dominant
-.; Replicator

On the left, the diagram starts with th&@ dominant replicatoalmost at the
limit. At the same time, the dominance of thédbminant replicatostarts growing
from zero. As it grows, dominance of thérgplicator falls even further and goes
extinct. The 2¢ dominant replicator evolves to fill the niche and enjoys exclusive
control of the niche foa while Then another niche succession event begins, as the
34 dominant replicator starts to grow. The cycle repeats indefinitely.

Substituton of Homo sapiengor the 29 dominant replicator an@orporatis
profitis for the 3¢ givesthe niche succession event underway tottiymo can
easily go extinct, because he can be replaced by robots.
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Simulation runs i How the Alignment Growth loop could solve the

sustainability problem

To support the analysis the Dueling Loops model was extended by ddhding
Artificial Life Form Subsystendescribed in the appendix on pal. The sub-
system added several feedback loops. The most important Wighment
Growth loop. As the strength of this loop grows, the goals of artificial lifenfo

(notably corporations) coneoser and closer to agreement with the godlaho

sapiens
Letds run

t

he

extended
leverage points will affect system behavior. The settings for each simulation run
are shown in the tableelow. Settings that change from previous runs are bolded.
In all remaining rungepulsion to corruptiorquals 20%, and tlerruption critical

pointis 65%.ALF means artificial life forms.

Dueling

Run 23 is the

Artlfg::]aélsl;l;?el;?rm problem to solve Simulation Runs Table 4

Model Settings 23124 125|126 |27 (28|29 |30 |31
Preferred goal correctness NA NA NA | 80% | NA [ 80% | 100%| 80% | NA
Goal correctness change start year | 2300 | 2300 | 2300| 2020 | 2300| 2020 2020 | 2020 | 2300
Preferred process maturity NA NA NA NA | 80% [ 80% | 100%| 80% | NA
Process maturity change start year | 2300 | 2300| 2300 | 2300 | 2020| 2020| 2020 | 2020 | 2300
Corruption reaction start year 1900 | 1900| 2010| 2010 2010| 2010| 2010 | 2300 | 2300
False meme size 2.4 2 2 2 2 2 2 2 2
Decisions per year 0 A 1 1 1 1 1 1 1

Results
Percent rationalists, cyclic or final Very Very Ve“./ 100%| 100%| 100%| 100%|( 100% | 24%
cyclic | cyclic| cyclic

Goal alignment, range or final 0 | mr0| %% t0| 8ae | 84se | 85% | 95% | 90% | 3%
Year alignment reaches 50% NA | Never| Never| 2108 | 2108 | 2052 | 2045 | 2056 | Never
Years to reach 50% from 2010 Never | Never| Never| 98 98 42 35 46 | Never

Loop

Earlier on pagel63 we presented run 16 as the basic problem to solve. To
ensure that by adding thdignment Growth
havior we had before, run 23 duplicates the behavior of run 16 exactly. This is done
by turning off thealignment Growth

To make the graggeasier to read the corruptiogaction start yeas marked.

This is the year the ability to detect deception subsystem is turned on. After that,
whenevercorruptionrises above theorruption critical pointhe reaction to exces-

sive corruption starts.

loop by settinglecisions per yeao zero.

loop we have preserved the be-
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Run 23 T In this simulation run theorruptionreaction start yeas 1900.
Corruptionequals the number of degenerates divided by degenerates plus rational-
ists. In 1900 corruption is 80%. Since this exceedsdneiption critical poinbf
65% a reaction is triggered immed 000
ately. As the graph shows, this leads R coruption
severe cyclic behavior. The impact ¢ ! start year
these bouts of extreme corruptio
woul d be seen i n 5%
avoid problems such as the unjustifie
Irag war of 2003, severe res@gms, or
environmentalcollapse. These prob- r | degeneetes o e
lems are avoidable ifhe Race to 1800 1900 2000 2100 2200 2300
the Top among Politicians iS  Run 23 . Reference mode, the same as run
dominant. But when the &e to the 16 Thisis the basic problem to solve.

Bottom is dominant instead, rampant

use of political deception leads invariably to large problems like those listed. These
are cyclic because their sudden appearance causes people to wake up, solve the
problem, see that it was caused by mass deception, and throw the deceivers out in
the nextelections. As this happens the number of rationalists rises and the number
of degenerates falls.Bati nce t her eds not hAbiilygoDe-n t h
tect Deceptiompermanently high, eventually another cycle occurs. And another.

Ability to Detect
Deception

raticnalists

Run 17 7 A more sinister scenario occurs when the degenerates figure out what
a s o cdoreuptigndcsiti-

P Run 17. Critical point = 65%, FM size = 4.7
cal pointis and keep the

fd L. 100%
sympto.ms of deceptiojust Ability
below it somehow. Then & g)Detsct

. i eception
cycle is never triggered. In- degenerates
stead, society degrade rationalists \
through a long spell of cor- \
rosive corruption that leave ¢ K

0% neutralists

country or region in social,
economic, and/or environ-
mental ruin. This is what
happeed earliein run 17.

Runs 18 and later went on to show how society would need a higher corruption
critical point to cou fatsememe siraf4. 7dv¢higle ne r
of these runs represents the problem to solve? History has not been smooth in terms
of bouts of mega social problems. Therefave need to pick a run with strong
cyclic behavior. Thatdéds why run 16 i s
of the problem to solvdrun 23 duplicates run 16.

1800 1900 2000 2100 2200 2300

Run 17. Described earlier onpage 165 as part of analy-
sis of the change resistance subproblem.
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mu |

just curves for numbers in a model. The curves reflect the agony or the joy of living
for billions of real people.

Run 24

T In runs 24 and later théioo%

Alignment Growth

loop is on and

—— corruption
reaction
start year

Ability to Detect
Deception

false meme sizequals 2. This size is

raticnalists

\

the degenerateods s en
small changes the Alignment
Growth loop causes. Run 24 dupli
cates the behavior of run 23 almost pe degenerates  goal alignment
fectly (except for longer cycles) 0% —
1800 1900 2000 2100 2200 2300
because the effect of the loop is cui-
rently so minor. ‘iz—‘l”b”r -g\ligngent '%pr?:y* false meme
=2. The results are almost identical to

In run 24currentgoal correctness n 23, except for longer cycles.
of attificial life form goals is 10%. In
other words, the goals of the New Dominant Life Form ldntho sapiengre al-
most completely mutually exclusive. Only 10% of their goals agree.

10% is a very rough estimat e, but i
in the ballpark, because itbés the str

how the system behaves. If the structure is reasonably correct, then ballpark esti-
mates 6r node values works just fine for our purposes. This is a qualitative model
rather than a quantitative model. Its purpose is to strategically understand system
behavior, rather than duplicate or predict exact behavior.

In run 24currentprocessnaturity of the politicaldecisioamakingprocess is
10%. This reflects the abysmal performance seen in the ability of governments to
proactively solve mega social problems. What dominates political discourse in
most countries is not what really matters in terms of optimizing the common good
for all and their descendants, but what matters to the New Dominant Life Form.
That l'ife formbés goal i s t o,sombatevanit z e
takes to silently and decély achieve that goal is what dominates discourse and
political decisions.

Now that the Alignment Growth loop is on, the effects of current goal correct-
ness and current process maturity aftgml alignmentThis stays very low, bob-
bing up and down in a range of 5% to 8%. This is too low to have any noticeable
effect on the other curves.
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Run 25 T In this run the corruptioan :
reaction start yeais moved from Cfef;gggﬁn |
1900 to 2010, shifting the cyclic be startyear M
havior to the right2010 is about now.
(These runs were designed sevel 50%
years ago. 2010 needs to be updal
to 2020, which is nowThe general deganerates
conclusions would be the sare. 0% | 4 R
The forces of degeneration hav 1800 1900 2000 2100 2200 2300
been growing. They have recentlyrun 25 . The corruption reaction start year _ is
grown so strong that if a reaction tdnoyed from 1900 to 2010..This shifts the re-
. . . . action to about now for realism.
corruption is going to occur, it should
happen now because at least three large wakeup call catastrophehavenis-
curred | ately. Curiously, thereds one
bility, which indicates how systemic the effects of degeneration have bet¥éme.
Thefirstevent ~ was the totally unjustified Iraq war of 2003. A smokescreen
of deception centering on weapons of mass destruction (which were never found
and didnot exist, because I raq had s
weapons programs in 1991) and accu
sations that Saddam Hussein had har Threzhlﬁllars
bored and supported-&@aeda (which of Sustainability
turned out to be blatantly false). War is ' ' ' ' ' '
a social sustainability problem. A soci-
ety is socially unsustainable if it cannot
avoid wars.
Thesecond event  was the omi- I I I
nous news in 2008 that carbon emis-
sions were rising much faster than tf

Ability to Detect

— Deception

rationalists

goal alignment |

Environmental
Economic
Social

| PCCbs (Il ntergov - on
) Social
Climate Change) models had pre -
dicted. The difference was alarming \__ Bearable ’Equitable
fiThe growth rate offossil fuel] emis- @
sions was 3.5% per year for 2Q0(\ Fnvironment | = " Economic
2007, an almost fodfiold increase N,
. , < "
from 0.9% per year in 1990999.é I
T.hIS makes current trends in emissiont,,, versions of t he three pillars of
higher than ta worst case IPGEGRES sustainability . The three pillars are a pop-
s c e n a® A our-told increase is ular metaphor for complete sustainability.
clear, shockin 9 EWhen a society has all three pillars it is fully e f o

. _sustainable. The lower diagram illustrates how
society to wake up and do somethingthe three pillars work together.
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Emissions growth is an environmental sustainability problem.

Thethird event  began in 2007 with collapse of a global housing bubble.
This, combined with overshoot in consumer credit, overinvestment inrisigh
new financial instruments, and dangerously low banking capHasset ratios, led
to widespread bank insolvency. This triggered a recession in late 2008 that grew so
large it has rivaled the Great Depression in magnitude. Recessions are an economic
sustainability problem.

These three events are so large that they, and others like them due to the same
underlying reasons, should be causing
the corruptiorreaction start yeas 2010.
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Run 26 1 From this point forward the grapistart at 1900 instead of 1800.
Thereds no need to show the simulatio
adds little to the story these graphs can tell.

In this run we begin to turn on the full force of tignment ~ Growth loop.
Thepreferredyoalcorrectnessf goal alignment is set to 80% and twal ®rrect-
nesschangestart yeamoves from 2300 (which means it never happens) to 2020
(so it will happen then). This is ten years after the reaction to corruption begins. It
will take about that long for problem solvers to get solution elements in place to
begin pushing on the high lerage point o€orrectness of goals for ALFGArtifi-
cial Life Forms)

Pushing on a hig,go :
leverage point is so effe ehangs .
tive it causes dramat kel
change in ¢ .
havior. As the grapl % °?;;“cﬁ’ii;‘;”\qu
shows, the cyclic beha seryear
ior has vanishedGoal '
alignment soars to 84% ox%

The number of rationa. 1900 2000 2100 2200 2300

ists rises to a high level. Run 26 . The correctness change start year moves from

2300 to 2020. The cyclic behavior disappears and goal
Best of all, the degener' alignment soars to 84%.

ates go extinct. They are
wiped out. Overall, this is a tremendous improvement.

But itdéds not enoug h goalHignménttohreneh 50%0 n g
98 years. It will take at least 50% alignment for the New Dominant Life Form to

drop its change resistance and start actively helping humans to solve the sustaina-

Ability to Detect
Deception

rationalists

goal alignment

degenerates

bility probl em. Since we need a tangi
the probl em, | etalignmenteaches 30%.t(Later this measure w h
will be whenpercent of optimal stewards niche filleshches 50%.)

Hereds why the rationalists opaicente r

rationalistsreaches 100% in the table of simulation riPercent rationalists ra-

tionalist / (rationalists + degenerates). The rationalists curve is the number of ra-

tionalists, rather thapercent rationalistsThe same holds for the degenerates. At

the end of the run there are about 75 rationalists, 25 neutralists, and no degenerates.
As big an improvement as it is, run 26 is not good enough. How can we do

better?
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Run 27 7 Run 26100% = o Ability o Detect
h 1: Deception

changed goal correc startyoar | 1
ness. This is one of tt 5 7

P g
two |dept|f|§d high lever s0%|  comupton : rationalists
age points in thalign- ceton NG | »
ment Growth loop. )i goalalignment
What happens if wi d"‘ge\”‘era‘es
change process maturi %

1900 2000 2100 2200 2300

instead? Will that work
any better?

No. Run 27 showsti
works exactly the same. This is due to the formula used to calquialiey of po-
litical decisions as explained on pagé4. Thecorrectness of goals for ALFEsd
maturity ofdecisionmakingprocessodes affect the calculation equally, as seen
in the equation used:

Run 27 . In 2020 the process maturity changes instead of
goal correctness. Dynamic behavior is identical.

maturity of  decision -making pr ocess x correctness of go
X percent rationalists = quality of political decisions

Thus changing each node separately has the same effect. This raises the ob-
vious question: What happens if we raise both to 80% in 2020?

Ability to Detect Deception

Run 28 1 We haveios
correctness and
marvelous results at las maturly change “\i
sta ear
Instead ofjoal alignmen ’
reaching 50% in 2108, _
L. ) 50% corruption
reaches it in 2052. This reaction < !
start year 1
only 32 years afte ;
changing goal correc
ness and process matur Ojﬁgm —r —
in 2020. Final gal align- 2200 2300
ment inches up a little
more, from 84% to 85%.
Now the model is starting to pay off. We can see what points in the system we
should be pushing on to get the behavior we want. These are superituneoes|
behavior correctly simulates that of the real world
Now that wedve extended the Dueling
l etds turn our attention to:

rationalists

goal alignment

degenerates

Run 28 . Goal correctness and process maturity both
change from 10% to 80% in 2020. Great results.
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The five substeps of analysis

Proper coupling occurs when the behavior of one system affects the behav-
ior of other systemm a desirable manneusing the appropriate feedback loops,
so the systems work together in harmony in accordance with design objectives.
Life form  improper coupling occurs whenwo or more social life forms are
improperly coupledThe symptoms dife form improper couplingor subproblem
B are painfully obvioustarge forprofit corporations are dominating politicale-
cisionmakingdestructively They are so successful at dominance they hasante
the New Dominant Life Form, also known@srporatis profitis

Substep A. Find the immediate cause of the problem symptoms in
terms of the systembébs dominant ffeed!

The previous chapter analyzed gheces®f change resistance. This chapter
analyzes theourceof change resistanc&he previous chapteisopresented the
basic Dueling Loops modahakingthis substep easy to perforithe Race to
the Bottom among Politicians is the domnant loop most of the time. The
l oop is the i mmediate cause of high s
diate cause dife form improper coupling because it is large-fopfit corporations
who are driving exploitation of the loop.

Thus a dominanRace to the Bottorfeedback loogs the immediate cause of
two subproblemsaslistedin the Summary of Analysis Results on pa@& The
| oopds derphinsnttiesuccaesof change resistance. It also explains the
sourceof that change resistance

Substep B. Find the intermediate causes, low leverage points, and
superficial solutions.

WHY arelLarge forprofit corporations dominating politicalecisionmaking
destructivel How are they doing that? Who is actually standing iCfoporatis
profitis, since he cannot physically manipulate his surroundings, his only competi-
tive advantage weaknesBY inspection theanswer is that domination is due to
Srong resistancdrom corporate proxieso solving problems that corporations
dondt wa.mhis istthe intermddiate cause.

Confronted with resistancetoélassicrac-c or
tivistswhat to doLogical and emotional appeals and bargainstguldwork like
a charm. Al you have to do is tell corporations the truth about why they should be
sustainable and they will do it. (The
like do you want to leave a world in environmental collapse for youdrehi| or
dondt you want t o (Theeemdational appdallstgp) And istipadb n s
doesnodt talloto &kfew corgomtions about what it would take for them to
be more sustainable. (The bargaining step) This is the low leverage point.
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A wide range of solutions for pushing on the leverage point have been tried.
This includesCorporate social responsibility, green investment funds, NEa®/
porate alliances i ke Earth Watchoés rMfafmgoicrog porre
campaigns for corporations, sustainability certifications, boyawtsing corpora-
tions to use the triple bottom lin€ertified B Corporations, and more. These are
thesuperficialsolutions. They have largely failed.

Substep C. Find the root causes of the intermediate causes.

Herewe arrive at the most iportant root cause inthe bgdke c ause it «
cause of the all the other subproblems.
Substep A found thathe Race to the Bottom among Politicians is

the immediate cause dominant loop. Substep B founchilee of loop dominance
is Strong resistancdérom corporate proxie$o solving problems that corporations
dondt wa.n tWhthetrdst calise ef that intermediate cavgelY is that
resistance so ferociously strong and systemic?

Thisquestion is so hard to answer it took years. talf timewasfiguring out
the right question in the first place. The other half eventually led to this line of
reasoning:

The Competitive Exclusion Principtgateghat when two life forms compete
in the same nich@ne will come todominantthe niche. The other witio extinct
or adapt to a different niche. In the cortoblithe-biosphere nicheZorporatis prof-
tshas clearly won. Hdmo sapiehbasadapted tb a dif-T h e
ferent niche where he plays the role of good consumer, good employee, compliant
voter, and even more compliant corporation proxy Heerdest withthis role, be-
cause hedsothightl tusi bae heds ddheimasdet an
ception machia run by corporate proxies creates this comforting illusion. But like
most mass illusions, the audience pays a hidden priee:New Dominant Life
Form is destroying the sisn both life forms live in. WHY is that?

Answeing that question requiressdeepgrasp ofhow system goals work. An
agent is an independent entity with the ability to pursue a goabdfal agent
is an agent in the human system, such as people, nations, organizations, cultures,
and religions.

All social systems have goals because all social systems are composed of social
agents and all social agents have goals. Understanding social system goals is indis-
pensable when attempting to change the behavior of a social systétne r e 6 s v
Peter Senge, the man who brought systems thinking to the busineswitlofitie
Fifth Disciplinein 199Q has to say on this topi@talics addedo final paragraph.

The rest are in the original.)

What makes balancing processes so difficult [to see] in management is that
the goals are often implicit and no one recognizes that the balancing
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process exists at all. | recall a good friend who tried, fruitlessly, to reduce
burnout among professionals in his rapidly growing training business. He
wrote memos, shortened work hours, even closed and locked offices ear-
lierd all attempts to get people sbop overworking. But all these actions
were offsed people ignored the memos, disobeyed the shortened hours,
and took their work home with them when the offices were locked. Why?
Because an unwritten norm in the organization stated tha¢éhberos,

the people who really cared and who got ahead in the organization, worked
seventy hours a wedka norm that my friend had established himself by
his own prodigious energy and long hours.

To understand how an organism works we must understand its balanc-
ing processes those that arexplicit andimplicit. We could master long
lists of body parts, organs, bones, veins, and blood vessels and yet we
would not understand how the body functiéntil we understand how
the neuromuscular system maintains balance, or how the cardiovascular
system maintains blogatessure and oxygen levels. This is why many at-
tempts to redesign social systems fail.

The statecontrolled economy fails because it severs the multiple self
correcting processes that operate in a free market system. This is why cor-
porate mergers often fail. When two hospitals in Boston, both with out-
standing traditions of patient care, waterged several years ago, the new
larger hospital had staté-the-art facilities but lost the spirit of personal
care and employee loyalty that had characterized the original institutions.
In the merged hospital, subtle balancing processes in the adpitdis
that monitored quality, paid attention to employee needs, and maintained
friendly relationships with patients were disrupted by new administrative
structures and procedures.

Though simple in concept, balancing processes can generate surpris-
ing and problematic behavior if they go undetected.

In general, balancing loops are more difficult to see than reinforcing
loops because it oftdaokslike nothing is happening. There's no dramatic
growth of sales and marketing expenditures, or nuclear arms, or lily pads.
Instead, the balancing process maintains the status quo, even when all par-
ticipants want change. The feeling, as Lewis Carroll's Qoéelearts put
it of needing dall the running you
clue that a balancing loop may exist nearby.

Leaders who attempt organizational change often find themselves un-
wittingly caught in balancing processes. To the leaders, it looks as though
their efforts are clashing with sudden resistance that seems to come from
nowhere. In fact, as my friend found whiee tried to reduce burnout, the
resistance is a response by the system, trying to maintampéait system
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goal. Until this goal is recognizethe change effort is doomed to failure
Whenever there is O6resistance t
one or mohalancirgtproatsse’h 6

ABal ancing processeso refers to bal e
A balancing loop (aka goal seeking loop) causes a system to automatically pursue
the |l oopds goal

Like an ecological niche, a social system contains a single dominant agent due
to competitive exclusion unless dominance is in transition. Building on this and
Sengeds advice to always consider i mg
principle of so@l system behavior, therinciple of Social System Goals
Over time, the goal of the dominant agent in a social system becomes the goal of
the system. Letds apply this principl

Earlier we established that the dominant life form in the human syst@on-is
poratis profitis Applying the principle, the goal of the human system has aligned
with and become the goal Gforporatis profitis whose goal is maximization of
shortterm profits.While the explicit goal of the human system is thatkddmo
sapiens theimplicit goal is that ofCorporatis profitis This causes the system to
pursue short term objectives at the expense offemg ones, which prevents solv-
ing longterm problems lik sustainability. Not knowing this, environmentalists,

Il i ke the Queen of Hearts, need nAall 1
p | a(orenove backwards)s they feverishly try to prevent further environmental
deterioration.

The effect of this goal on the human system is so fundamentally systemic and
has no worthwhile deeper cause that we have not only found the cause of strong
resistance from corporate proxies. We have at last drilled down to the main root
cause of the sustbility problem.

The main root cause is: The goal of the dominant life form in the human
system, Corporatis profitis, is maximization of skterm profit. This causes the
human systerto have the wrong implicit goalhis is the wrong goal because of
its opposition to the goal éfomo sapiengo optimize long term quality of life for
those living and their descendants. These two goals are mutually exclusive and
cannot be achieved in the same systen
Which is right or wrong to a particular person depemusihether they are a cor-
porate proxy or not.

At a deeper level, the root causeNtutually exclusive goals between the top
two social life forms, Corporatis profitis and Homo sapi€Hsis second form of
the root cause is harder to understand, so the first form is used in social force dia-
grams, while the second and more compact form is used in the Summary of Anal-
ysis Results table.
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Looking back at the higlevel diagram on pagE90for how the four subprob-
lems interact, the main root cause clearly causes all the other subproblems.
L e tcleskthis root causagainsthe five requirements for a root cause:

Requirement 1. It is clearly a (or the) major cause of the symptoms.

The symptoms of this subproblem are thatge forprofit corporationsare
domhating political decisions destructivelyMutually exclusive goals between
Corporatis profitisandHomo sapiesarethemajor cause of these symptoms, be-
cause if goal alignment existed instead then the symptoms would disappear. This
satisfies the first requirement.

Requirement 2. It has no worthwhile deeper cause.

Given the evolutionary algorithm modéhePrinciple of Social System Goals
and the fact that evolution is the ultimate driver of all social behavior, there is no
productive deeper root causdifd form improper coupling. This satisfies the sec-
ond requirement.

Requirement 3. It can be resolved.

Because the New Dominant Life Form is an atrtificial life form its goals can be
changed. Looking ahead tize Slution Convergencestep it appeargealistically
possibleto change something as fundamental as the modeiprdét corpora-

t i o n 6 Jhegforathesraot cause can be resolved. This satisfies the third re-
quirement.

Requirement 4. Its resolution will not create other equal or bigger problems.
Side effects must be considered.

What equal or bigger problems could ending the dominandc@ogforatis
profits create? With the wrong solutions, plenty. But looking ahead to the high lev-
erage point and solution convergence, with the right solution strategy, we see no
bigger problem. The sample solution element cha@gegoratis profitisinto Cor-
poratis publicusa nonprofit corporationwith stewardship responsibilities. Non
profits have proven to be just as capable of damghingfor-profits can do, and
will therefore not create adger problem. $ee discussion of the capabilities of
non-profits on pag&52) This satisfies the fourth requirement.

Requirement 5. There is no better root cause. All alternatives have been
considered to the point of diminishing returns.
These requirement means youdve sear
to a solution space or landscape) and have found no better root cause.
The symptoms are that large Hforofit corporations dominate political deci-
sions destructively. Why do they dominate, not in terms of why do they succeed,
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butin terms ofthe source@ f want i ng t osodlyomd clea answer. T h ¢
Soci al agents exist to achieve their
their behavior. If a social agent is misbehaving consistantiynothing is blocking

it from doing what it wantsthen is misbehaviomust arise fronthe wrong goal.

There are no other alternative explanations.

The strongest goal a sabagent can have is its buitt permanent goal. For
corporations this is currently the wrong goal. Thereftitere is no better root
cause.

The subtle nature and high complexity of th@stion of the analysiexplains
why the true root cause bfe form improper coupling has remained beyond the
reach of Classic Activism. The short arms of that process are not up to the task of
pursuing the line of investigation leading to conclusions like those in this chapter
because Classic Activismis notan analytigal o cess t hat fits t
intuitive, easy to learn, easy to apply, esieefits-all processBut it doesn
sustainaltity problem. Despite that handicap, some classic activists have intui-
tively arrived afa similarroot causeonclusionthe goalthe core purposejf cor-
porations needs redesigior example, Corporatio20/20 seeks to redesign
corporations using these principlé&¥:

1. The purpose of the corporation is to harness private interests to serve the
public interest.

2. Corporations shall accrue fair returns for shareholders, but not at the ex-
pense of the legitimate interests of other stakeholders.

3. Corporations shall operate sustainably, meeting the needs of the present
generation without compromising the ability of future generations to
meet their needs.

4. Corporations shall distribute their wealth equitably among those who
contribute to its creation.

5. Corporations shall be governed in a manner that is participatory, trans-
parent, ethical, and accountable.

6. Corporations shall not infringe on the right of natural persons to govern
themselves, nor infringe on other universal human rights.

This is a terrificstrategy However there are thousands more on how to best
move forward on sustainability, which is the problem. There should only be a few
strategiesone for each high leverage point, so that environmentalistéocan
their efforts andeveragehe limited amount of force they can exert on the system.

Note how the six principles do not explicitly change the gbataximization
of shortt er m profi t. Il nstead, ot her filgoe
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enormously with the present goal and are too vague to enforce. Better is to explic-
itly change the goal itself, as later discussed.

Substep D. Find the feedback loops that should be dominant to resolve
the root causes.

The root cause dife form improper coupling is mutually exclusive goals be-
tweenCorporatis profitisandHomo sapiensThe solution must deal with how to
make those goals the same. Thhe system needs a feedback loop to align those
two goals. It followsthatthe loop that needs to go dominant is Aignment
Growth loop (page459).

Substep E. Find the high leverage points to make those loops go
dominant.

The Achi | Coeperdtis pgnofitisid its gohl. Change that goaldathe
life form changes with it, as a sample solution element will later show.

Extension of the Dueling Loops model with the Alignment Growth loop allows
pinpointing the high leverage point needed to make that loop go dominant. The
exact high leverage point Borrectness of goals for artificial life form3hese
must align with the goal of Homo sapiens

If the system has the wrong goal then the high leverage point is fairly obvious:
Change the goal a@orporatis profitisto a goal that aligns with that efomo sa-
piens so the system will have the right implicit goal. However, there are other pos-
sible life forms to consider, like robots, computer systems, and cloud networks.
That 6s why dartificial l'ife formso is

The evidence

I 't 6s i mprw tis I the main ooot cause of thevironmentabus-
tainability problem and this is its high leverage point. No one can prove that until
the problem is solvedVe can, however, make the assertioghly plausible and
show that it is societyds best strate
and evidence.

This book provides a first iteration of that analysis. Once you grasp how the
analysis was performed and what the Higlel results are, as expressed in the
social force diagrams, you ctest theanalysiswith your own evidence. Do anal-
ysis results agree with what you can see in the real wavle'® v e tliepdon d
L e tfidtassemblsomekey pieces of evidence:
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1. Dominance of corporations TThereds | i Corpbratis doubt
profitis, the modern large feprofit corporation,st he wor |l dés do
social agent as measured by influence on jobs, technology, economic
growth, quality of life, ecosystem impacultural evolutionandlegis-
lation. No other social agemcludinggovernmentstherichor fAwe t he
peopled comes cl ose.

2. Who is leading the charge against solving the sustainability
problem T This is unquestionabl@orporatis profitis as shown earlier.

3. The official policy of most governments is maximum eco-
nomic growth above all else. T This was shown earlier.

4. Life form goals T The goal ofCorporatis profitisis maximization of
shortterm profits. The goal dlomo sapienss the longterm optimiza-
tion of quality of life for those people living and their descendants.

The main root cause is easily deduced from these facts. As long as all the facts are
true, the sustainability problem umsolvable. The human system will behave ex-
actly asit does now, give these factBhe goal of its dominant life form will be the
systembs implicit goal. This goal wil
cause the syst e méemnmaripiiatioc of profilg, tha $ystems s
will not solve longterm problems of any type, because that reduces thetshaort
goal. Thereforethe main root cause is what was stated befbhe: goal of the
dominant life form in the human system, Corporatis profitis, is maximization of
shortterm profit. This causes the human systerhavethe wrong implicit goal
At a deeper level, the main root cause is mutually exclusive goals between the top
two social life formsCorporatis profitisasndHomo sapiens

Therebs some agreement this is the
way we have here. Instead, environmentalists see the system is somehow too ori-
ented toward economic growth at all costs. It somehow has the wrong goal. For
exampl e, peenge@dagrapintChapter OneoHer man 1PHE | y 6 s
SteadyState Economics t he book that established
and thasustainabilityrequires steadgtate rather than growbriented economics:
106 (jtalics are in the original
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The theme of this book is that a steatigte economy is a necessary and desir-
able future state of affairs and that its attainnmequires quite major changes

in values, as well as radical, but A@volutionary, institutional reforms. Once

we have replaced the basic premise ¢
that fenough is best, 0 the toascadyl a
state become solvable, perhaps even trivial.UBlgssthe underlying growth
paradigm and its supporting valus® altered, all the technical prowess and
manipulative cleverness in the world will not solve our problems and, in fact,
will make them worse.

What the Athe underlying growth par

vague system thing causing fdAmore is I
concepts can be clarified to the point where effective solutions can be designed.
i Mor e i s Sydieentatceptanice af the fallacious paradigm that Economic

Growth Is Good above all els¢he intermediate cause of the change resistance
subproblem. That fallacioysaradigmis promoted byCorporatis profitisand his
many proxies, due to the root cau$subproblem BThe goal of the dominant life
form in the human system, Corporatis profitis, is maximization of-séarnt profit.

This causes the human system to have the wrong implicit Tt wrong goal is
the source of fithe underlying growth

The soluibn requirements specificatias shownon the next page.
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Solution Requirements Specification for

Subproblem B i How to Achieve Life Form Proper Coupling

1. Main problem The global environmental sustainability problem

2. Subproblem How to achieve life form proper coupling

Large for-profit corporations are dominating political

3. Subproblem symptoms decision making destructively

Strong resistance from corporate proxies to solving problems that

4. Intermediate cause b p
corporations dondt want to sol

The goal of the dominant life form in the human system,
Corporatis profitis, is maximization of short-term profit. This

5. Root cause causes the human system to have the wrong implicit goal. At a
deeper level the root cause is mutually exclusive goals between
top two social life forms, Corporatis profitis & Homo sapiens.

Correctness of goals for artificial life forms. These must align with

6. High leverage point the goal of Homo sapiens.

Extended Dueling Loops of the Political Powerplace, with the

7. Model Alignment Growth loop.

9. Standard Requirements : Solution elements must resolve the root cause by pushing on the
high leverage point, in such a manner that a permanent system mode change occurs. The new
root cause forces must be engineered such that new or strengthened feedback loops lock the
system into the new mode.

You canét manage what you canét measure.
measured. A measurement method shall be used to refine solutions under development, to
evaluate the effectiveness of implemented solutions, and to monitor the long-term health of
solutions.

These specifications represent a solution strategy hypothesis. Solution elements can be
designed to push on the high leverage point. Then the solutions can be tested and evolved until
final solutions emerge that can solve the problem via large-scale implementation.

10. Measurement Considerations : We can offer this guideline:

High goal alignment between corporations and Homo sapiens is what must be achieved to
resolve the root cause. What must be measured is how closely an artificial life form, such as
corporations, robots, or intelligent software systems, strives to support the goal of Homo
sapiens. I n the short term we are only interes
needing reengineering.

An accurate method of measuring goal alignment of the new corporate life form, such as
Corporatis publicus in the Corporation 2.0 solution, shall be developed. Different versions of
corporations can be measured and compared, such as Corporatis profitis, Certified B
Corporations, and Corporatis publicus.

11. Solution Considerations:  See the analysis write-up for details on model behavior and how
artificial life form goal alignment works as a high leverage point. Pushing on the high leverage
point in a large-scale manner would change the very core of capitalism, so considerable care is
required in solution design and implementation.
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Chapter 8

Subproblem C 17 How to Avoid
Excessive Solution Model Drift

Solution m  odel drift ~ occurs when a solution model fails to evolve as needed as
a soci al system evol ves. Politicians
and manage the solutions for running political systems. When politicians fail to see
a solution model (a policgnd the understanding behinylig drifting and needs
fixing before it fails, thak a decision erroEach of these errors is a defeco-
duced by thepolitical decisioamaking processOne canthusexpect the analysis

to lead to a weakness in thecess fomakingpolitical decisios. From a systems
thinking and business procesanagemeryoint of view, all this is apparent before
analysis begins.

| ¢ Hard to ogrstate the importance of this subproblem. In the short term, how
to overcome change resistance is the most important subproblem. Difficult social
problems cannot be solved until change resistance is overcome. But in the long
term, how to avoid excessigelutionmodel drift is the biggest problerf.model
drift is not permanently solveahd solved welfor each problem when it occurs
thoseproblems willprobablyrecur. All large political systems face a multitude of
difficult problems. If too many problems receren at sugrisis levelsthe system
will becomeoverwhelmed and unable to cope, because the problems it faces exceed
theresources available to solve them. This will cause even bigger problems, such
as the classic failed state problem, where a nation fails to meet the basic governance
and economic needs of its citizef@s.it may cause political leaders to find a scape-
goatto blame the problemson. Thkat apegoat then become t
(false) enemy, and the situation can escalate toBudin. are frequent outcomes.

All this arises from the Rule of Problem Recurrence discussed earliesn
page84: If the model drift subproblem is npermanentlsolved then the overall
problem will eventudy recur. Solutions to subproblem C muystrmanentlyre-
solve the root cause of model drift. This requiresselhaging solutions.

Social force diagram for subproblem C

This is shown on the next page. Subproblem symptoniaapéity to correct
failing solutions when they first start failing, for common good prohl&easause
this is a reusable subproblem, these symptoms (and the new symptoms) are the
same for all casesf subproblem CWhatdiffers is the rest of the social force
diagram.

The intermediate cause and superficial solution forces were discussed earlier
on pagell9 There are many contributing causes of the symptoms. SIP asks which
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Social Force Diagram

Subproblem C 1 How to Avoid Excessive Model Drift

Mode

This portion of the causal structure is all oid Change New

that is currently visible to environmentalism. _ Symptoms
Inability to correct failing
solutions when they first
start failing, for common
good problems.
Superficial Solution Forces (S)

Superficial Solutions Intermediate

Low Leverage Points Causes
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Ability to correct failing
solutions when they first
start failing, for common
good problems.
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Intermediate
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from low to high. making process

political decisions from low
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Root Cause
Forces (R)

Fundamental Solution Forces (F)

are the intermediate causes that current solutions are attempting (in vain) to solve.
This narrows the field considerably. Long study found that the intermediate cause
is related to subproblem A and B, which both found @waporatis profitisis dom-

inating the human system and using that dominance to cause subproblems A and
B. The same holds for subproblemThe laws related to quality of governance,
which includes management of model drift, are biased to®@argoratis profitis

The result is the interndéate cause of subproblem Caws giving corporations
advantages over peopl€his causedetrimentalaws like corporation personhood

and limited liability. It also causes not sbvioudy detrimentalaws like allowing
corporations to pursue profits as their top goal. The net result is the system has
become biased toward solving problems that would be@efiporatis profitis,
such as trade problems and fexcessi Ve
benefitHomo sapienat the expense @orporatis profitisgo unsolved.

If the intermediate causeliaws giving corporations advantages over pepple
then the leverage point strategyinsuitively obvious: Citizens must directly re-
verse laws that favor corporationhis is done with solutions likMedia use,
campaigns, and lobbing to get the bad laws repeadiéel knownone of this has
workedmore than a small amoyr#o thesenust be superficial solutions.

Environmentalistsense everything in the gray box. But due to lack of a pro-
cess like SIP they can go no further. If they did, they would discover a surprisingly
easy and common high leverage point, one well known in the business world. The
root cause i high rate of defects in the political decisioraking procesdts high
leverage point iRaise maturity of the politicalecisioamakingprocess from low
to high
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This high leverage point is so well known in businassl so frequently pushed
on, that darge and robugirocess improvement industry exists. Populated by con-
sultants, standards creation bodies file@International Organization for Standard-
ization, certification organizations, career process manageisgers,article and
book writers, and so on, the process improvement industry has brought a gravy
train of gold to company after company and industry after induBtrythatgravy
train has neveextended beyond industry to political governance systems.

But now, we hope, itan. A later chapter presents a fundamental solution for
pushing on the high leverage point. The solution is engineered to introduce a new
feedback loopThe Race to the Top among Politicians to Maximize
Their Lifetime Decision Ratings . Once the loop is installed it drives quality
of political decisions from low to high. This creates the new root cause force seen
in the social force diagram. That force causes a new intermediate lcawsegiv-
ing people advantages over corporatiof$ia in turn causes the new symptoms:
Ability to correct failing solutions when they first start failing, for common good
problemsThe subproblem is solved per manen:
can be.

Here ardhe detaildehind the social force diagram:

The five substeps of analysis

Substep A. Find the immediate cause of subproblem symptoms in
terms of the systembébs dominant ffeed!

Subproblem symptoms aheability to correct failing solutions when they first
start failing, for common good problen®olution models are drifting excessively.

Given thesesymptomsywhat are the loops causing themptoms? The answer
lies inTheEvolutionaryAlgorithmmodel, shown on the next page. The model was
developed texperimentallytest the hypothesis that memetic life forms adapt faster
than genetic life forms. Thejo, as the two simulation rurshow

Homo sapiensises thé&kandom Adaptation loop. Corporatis profitisand
other artificial life forms use théntelligent Adaptation loop. If two life
forms, one genetic and one memetic, compete in the same niche, the memetic one
will trounce the genetic one, even if the genetic one has a headlkiaris the
case foHomo sapiensersusCorporatis profitis Homohad a 200,000 year head
start. Richard Dawkinpointed outhe advantagehat memes have over genes
The Selfish Gend 976, when he wroté®’

| think that a new kind of replicatfmemesihas recently emerged on this very
planet. It is staring us in the face. It is still in its infancy, still drifting around in
its primeval soup, but already it is achieving evolutionary change at a rate that
leaves the old gene panting far behind.
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The Evolutionary Algorithm
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The genetic life form
gets a head start. But
the memetic life form
catches up and goes
on to accumulate
much more CA.
Which would win
a battle for
control of the
same hiche
is clear.

Head
start

Results for random adaptation only.
This represents a genetic life form.

Results for random and intelligent adaptation.
This represents a memetic life form.

Competitive Advantage Rules

0 0 10 20 30 40
Simulation model for The Evolutionary Algorithm. The graph shows how when
the genetic life from is given a head start, as occurred for Homo sapiens , the memetic
life from quickly catches up and surpasses the genetic life from in total Competitive
Advantage Rules. The reason is genetic life forms use Random Adaptation , while
memetic life forms use Intelligent Adaptation . CA is Competitive Advantage.

Dawkins was right. MemetiCorporatis profitishas left genetitlomo sapiens
panting far behind, in terms of who has accumulated the most competitive ad-
vantage rules. How lopsided the battle has become may be seen in the table com-
paring thecompetitiveadvantages of each life form on pd®& The reasohlomo
sapiendost thebattle is thentelligent Adaptation loop, which is the imme-
diate cause of the symptoms of subproblemt@loop is dominant over any other
loop that would determine which life form has timest competitive advantage.
Theloop has allowed the modern fprofit corporation to step by incremental step
become the dominant life form in the biosphere.
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Substep B. Find the intermediate causes, low leverage points, and
superficial solutions.

The Intelligent Adaptation | oop doesndt contain
dominance. It only containstermediate cause$hese are theaws passed giving
corporations advantages over peapiashing on théow leverage point oCiti-
zens must directly reverse laws that favor corporatieilisnot work.Y et t ha't
exactly what problem solvers hawvwe bee
rectly reverse the decisions inthe modernfor o f i t c or pThatasoi o n ¢
impossibly hard t adow leverage point.

Thereds no way the benefactor of thec
porate proxies) would allowemoving an advantageous ruflet possibly could.
This causes i nsurmountable change re
Thomas Hartmanwriting in Unequal Protection: The Rise of Corporate Domi-
nance and the Theft of Human Rigi#802, documents how corporate dominance
occurred. Once you read his book, there will be no denying which life form is dom-
inant, why they are dominant, and how that came to be. Hartman describes the
expected change resistance this way: (Page28®9italcs and comments added)

When | first shared my concept for this book with a nétadd friendlyd

constitutional scholar, herepliedinamea i | t hat hedéd had i
up from the floor athe shock that anybody would seriously prodase

and constitutional amendments to correct the current situatioie

scholar anticipated high change resistance.] | hope that he has come

around to seeing the possibilities, as he and many étteen®ss the po-

litical spectrund now agree that there is a very real crisis in the political,
financial, and business structure of the developed world, and that it is rap-

idly spreading across the world.

As in the story of the Emperor ds N
ered we have a problem. Thelief in secal | ed Af rhase mar |
reached a neaeligious frenzy, particularly in the press, while corpora-
tions greenwash and bluewash themselves with advertisements extolling
their commitment to nature and community fihe example of the power
of well designed, well injected false memes.] But corporations were not
created as institutions of environmental preservation or social justice, nor
are they true gents of either free markets or democradyey are legal
devices to accumulate wealth, pure and simple.

As law professoLawrence Mitchelh ot ed ear |l i er , iThe
sition that a corporation is a per s
ple? He saysfi | f they are not people we w
political [decisionmaking pr o[t @®sdsot &gree more. We also
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have to strengthen that process, so it is no longer biased in favor of corpo-
rations.]

As Richard Cohemoted in a January 21, 2002 article in¥ashing-
tonPoseabout the Enron debacle, AWhat w
of f e u dadoratisnsrare the de facto masters, and people are their
serfs.]

And like the feudal systems that held Europe, Asia, South America,
and Japan in their grip for centuri
easily submit to transformation or simply morph back into the representa-
tive republican democracy from which it emed and has now largely
taken over.

Instead it will fight back[high change resistance] and if Alexis de
Tocquevillewas rightthe main tool it will use will be theedia fhe most
effective channel for injecting false memes into human minds] it owns or
has easy access to with its advertising and PséR.page 105 for how PR
is propaganda.] dollars, keeping people passively lulled itihe twin be-
liefs [false memes] t hat they are powerl ess, i
corporations do know, after all, how to run the planet and therefore every-
thing is just fine and thereds no n

Trying todirectly change laws controlling the behavior@drporatis profitis
is a low leverage point, because a severely disadvantdged sapienss up
against GoliathSuperficial solutionslike media use, campaigns, and lobbying to
get the bad laws repealddavendt worked in the past
future.Better is taindirectly change those laws with fundamental solutions.

Substep C. Find the root causes of the intermediate causes.

Substep A found thaheintelligent Adaptation loop forCorporatis prof-
itis is the immediate cause dominant loop. Substep B found the intermediate cause
of this isLaws giving corporations advantages over peopl&at is the root cause
of that intermediate cause?

Like most immediate cause loops, thelligent Adap tation loop does
not contain the root cause of why ité
model drift. It only contains intermediate causes. Trying to resolve these directly
with superficialsolutions will not work. We must go deeper to find out why this
loop is so dominant.

A little divergent thinking does t he
pening here from the viewpoint of the best practices of effective business manage-
ment. How do the best of the best management teams think?

Eachpolitical decision to give corporations what they want to increase their
competitive advantage over humans is an error. That's a symptom of solution model
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drift. Repeated errors of any kind are most productively viewed as defects due to
immaturity in the process usdd.governments this is the political decisioraking
processlt follows thatthe root cause of excessive model dsfA high rate of
defects in the political decisiemaking process

Thoughtfulreaderamay object that how governments work is so convoluted,
involves so many millions of people, and is subject to so much special interest,
consensus, and human fallibility pressures that of course the process of political
decisionmakingis loaded with defects We 6 r e | ucky it wor K:¢
really canét be improved on all that
since the fall of Rome.

This is all true except for the claithe process of political decisionaking
cannotbe improved. Just because somettings n 6t b e edo amé@&t brae
it cand6t be done. detisianmakityprocassmataritybas v e r r
l ong been I ow on difficult problems d
it realistically can, then this is a resolvable root cause. Hoaribe resolved is
presentedn a later chapter. The method used is not that different from the way
business has managesl @wn decisiormaking processsfor centuries.

The root causey high rate of defects in the political decisioraking process
passes he five requirement s themajorcausaobtieet c
symptomspased on the experience of how the business world views similar pro-
cess problemq?2) It has no worthwhile deeper cause because deeper causes, such
as poor process improvement, lack of incentive to improve quality, lack of mana-
gerial orders to improve qualitgnd so orare solutions, not causes. (3) It can be
resolved, as discussed in the previpasagraph. (4) Its resolution will not create
other equal or bigger problems, becatlse health of democracy depends, more
than anything else, on the quality of the political decisi@king process. Improv-
ing the process improves democracy, which is certainly not a bigger problem.

Requirement (5) is AThere is no bet
consideredo the point of diminishingreturnsd6 Thi s is harder
be done. Those who have spergny yearsn business process improvemarilf
instantly see thaA high rate of defects in the political decisioraking process
indicates lowmaturityof a parti cul ar procesmak- Her
ing process. Once | ow process maturit
no need to dig any deep Process maturity problems are so widespread and so
well understood by those with process training and experience that digging any
deeper is foolish, because a trmuitrue solution existsyou just improve the pro-
cess.

Millions of analysts, managers, engineers, and otkresg this noble truth. |
was lucky enough tpick it upin my twenties while a sophomore at the Georgia
I nstitute of Technol ogy. I 6d already
to Industrial Psychology, on the theory that if |1 could understand how people
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behaved | could understand the whole world bétterhen one day | read that the
head of the psychology department of a nearby college, Georgia State, had said that
in his expernceone third of patents get better, one third get worse, and the rest
have no change. How discouraging. | pondered what to do. By then | was managing
small businesses and succeeding. As a lifelongesifier] 6 d t au qdny my s
new skillshy studying books (especially Peter F. Druckarentor of modern man-
agement consultiljgmagazines (especially Business Week), and the work of suc-
cessful managers. But I felt | still had huge blind spatd made an appointment
with Professor Rogers, head of Georgi
the ti me. I wal ked into his office an
what Systems Engineering isnall éaboat
rememberedii Oh , t h at téash yeushewyto tak&Vany system and make it
run bétwas. ol d. That 6s me. 0 dll busimesse i r
andsocialproblems consist oBystems that are not running as well as they could.
The most important system to an organization isctive processes it uses.
Unless these are all strong the organization willbable to achieve its mission
consistently and efficientlyThat is the case for the model drift problefio the
systems engineer skilled in business management and process improvement, the
root cause ofepeated bad outcomes, like too maaws giving corporations ad-
vantages over peoplé always the same. The repeated bad outcomes are due to a
high rate of defects in the prosdéavolved.Thereforethere is no better root cause.

Substep D. Find the feedback loops that should be dominant to resolve
the root causes.

The root cause of excage model drift isA high rate of defects in the political
decisioamaking process

For this substep the System Improvement Process tells us there is either a miss-
ing feedback | oop or one thatodéds too w
tem, we see thavoters are political decision makers. The key loop in the
democratic model of government is theter Feedback loop. Compared to
what came before democracy, autocratic rule,vbter Feedback loop has
done extraordinarily welWe can learn from the success of that loop.

The Voter Feedback loop works by holding politicians accountakfor
their general behavioBut somehowthat loop isnot enough to control the root
cause. Politicians make the decisions in the polideaisionmakingprocess of
government. Each bad decision is a defect. Each decision is made by a politician.

Thuswhat 6s needed is a more focused f e
each politician makes. This would b@aality of Political Decisions Feed-
back | oop of some kind. Thatbés the feed

resolve the root cause.
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At this stage we donét know any fur
sign. The loop would somehow precisely measure the defect rate of each politician
and allow voters to use that in their voting choices.

Substep E. Find the high leverage points to make those loops go
dominant.

Politicians make theocialwor | d6s most | Thppumdseaait d
theQuality of Political Decisions Feedback loopwould be to optimize the
quality of those decisions. All decisions are the result of the process that produced
them Thereforethehigh leverage pointo make theQuality of Political De-
cisions Feedback loop go dominant iRaisematurity of the political decision
making procestom low to high

The same conclusiazan be reachedithout considerindeedback loop struc-
ture If a root cause is clear then usually so is the high leverage point(s) for resolv-
ing it. If we borrow from the field of quality management ahihk in terms of
processes and defects, each-tpyality decision is a defecthe root cause of so-
lution model drift isA high rate of defects in the political decisioraking process
This low quality must be primarily due to lowlaturity of the decisionmaking
process T h a highdevetageeointRaising maturitffrom low to highwill
resolve the root cause.

The evidence

Readers familiar with formal process management in busamebsthe concept
ofadefect as fAanything t hat wiliegnizetzthear®t t h e
cause and high leverage point are correct. These are trivial conclusions from a pro-
cesscontrol perspective If the symptoms of a problem are a repeated failure of
some kind, the root cause is always a high rate of defects. The high leverage point
is always raising process maturity.

Further education

Most reades will not be familiar with the power of formal process manage-
ment since this israadvancedbusiness management toah excellent first book
on this topic, as well as an exciting and entertaining redéhesvian Who Discov-
ered Quality: How W. Edwards Deming Brought the Quality Revolution to Amer-
ica, by Andrea Gabor, 1990. On pages 6 and 7 you will find this introduction to the
power of process: (ltalics amdsinglecomment added)

To Deming, Americads quality crisis
outdated management system that focuses on short term results at the ex-
pense othe processthe customer, and ultimately lotgrm achievement.

Wh a 't worked in the fAdays of free |
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Deming, who grew up on
a homestead in Wyoming
is fond of

work in the ereof intense T H E M A N
foreign competition. In

other words, he is calling W H O

for a more systematic ap

proach to pursuing cus- D I S C OV E R E D
tomers and  product’
strategies to replace th@
mentality of planned ob-
solescence that worked i
the sellerod
1950s and 1960s, but ha ;
come to hobble America W. Edwards Demmg
business since the 1970s Brought the

_ Theimportance Demy Quality Revolution
ing attaches to controlling :
and reducing variation to America—
[defects] has led him to a The Stories of FORD,
holistic view of leadership 3 XEROX, and GM

that casts management i — .

a very different role from R G O
the one prevailing in AND EA AB R
American companies since the end of World War Il. Deming rejects the

mo d e | of the modern American manage
based on a companyb6s bal apiocesobs heet .
sessed management culttiat is capable of harnessing the knowhow and

natural initiative of its employees afide tuning the entire organization

to higher and higher standards of excellence and innovation.

An excellent second book would bee Toyota Way: 14 Management Prin-
ciples from the Wor |byg deHreyGikeg 2004e Ratt twdla n u
The Right Process Will Produce the Right Resuliwers seven principles. Part
four, Continuously Solving Root Problems Drives Organizational Learmiogers
three principles. Here fAiroot probl ems
most advanced procelterature never uses the term fAr
mental that other terms are used instead

The solution requirement specificaticen® on the next page.



226 Part 2 i Analysis Results of Applying SIP

Solution Requirements Specification for

Subproblem C 1 How to Avoid Excessive Model Drift

1. Main problem The global environmental sustainability problem

2. Subproblem How to avoid excessive model drift

Inability to correct failing solutions when they first start failing, for

3. Subproblem symptoms common good problems

4. Intermediate cause Laws giving corporations advantages over people

5. Root cause A high rate of defects in the political decision-making process

Raise maturity of the political decision-making process from low

6. High leverage point to high

Extended Dueling Loops of the Palitical Powerplace, with the

7. Model Alignment Growth loop.

9. Standard Requirements : Solution elements must resolve the root cause by pushing on the
high leverage point, in such a manner that a permanent system mode change occurs. The new
root cause forces must be engineered such that new or strengthened feedback loops lock the
system into the new mode.

You candét manage what you candt measur e.
measured. A measurement method shall be used to refine solutions under development, to
evaluate the effectiveness of implemented solutions, and to monitor the long-term health of
solutions.

These specifications represent a solution strategy hypothesis. Solution elements can be
designed to push on the high leverage point. Then the solutions can be tested and evolved until
final solutions emerge that can solve the problem via large-scale implementation.

10. Measurement Considerations:  We can offer this guideline:

The rate of defects must be measured. The standard way to express this using Six Sigma
is the number of defects per million opportunities to please the customer. The product is a
political decision, such as a new piece of legislation or executive order. The quality of the
product is measured by how well it satisfies the customer. Here this would mean how well a
political decision works out for citizens. Thus, decision outcomes must be measured in a
repeatable accurate manner.

11. Solution Considerations: ~ See the analysis write-up for details on items 1 through 7
above. The key is to see the solution as making a bold fundamental change in political
decision-making process maturity. The basic process of decision-making in governments
appears to have never gone through the rigors of process improvement that competitive
corporations have been forced into, apparently because governments are by definition
monopolies. Thus, one should expect to find plenty of low hanging fruit for quick and dramatic
process improvement.

However, the scale and politicization of governments exceeds that of large corporations by
an order of magnitude or more. They are two very different types of organizations. This must be
taken into account in solution design, especially the self-managing aspect.

The solution needs to implement a Quality of Political Decisions Feedback loop of some
kind, as described in the analysis.
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Chapter 9

Subproblem D T How to Achieve
Environmental Proper Coupling

L e thégmthis chapter with an unusual quote, in order to open our minds to a
greater wholeThe extract is fronLiving Poor: A Peace Corps Chronicléy
Moritz Thomsen1969, p173(ltalics added)

Living poor is like being sentenced to exist in a stormy sea in a battered canoe,
requiring all your strength simply to keep afloat; there is never any question of

reaching a destination. True povertaigerpetual state of crisiand one wave

just a little bigger or coming from an unexpected direction can and usually does
wreck things

The Malthusian Trap

Theperpetuactrisis of poverty is in fact the historic norm. Why it occurs was
discovered two centuries ago by Thomas Malthuds798 inAn Essay on the Prin-
ciple of PopulationHis simple explanation has come to be kn@asrhemalthu-
sian Trap , also known as The Iron Law of Population

The trap occurs because of the IPAT equatiendescribed on padsl, | =P
x Ax T . Once the in the equatiorfenvironmental impagtreaches the maximum
an ecological niche can support the PAT factors have reachedoiheilimits.
Population ) cannot go up unless consumption per persdmi impact per unit
of consumptionT) goes down. Maximum population is thus trapped by whatever
a s o cljAeandy factors are.

Unless the laws of physics ¢fge, the trap is EscapabléVhattypically hap-
pens is a new technology comes along, such as an improvement in agriculture. This
reduceqd, because there is less environmental impact per unit of consumption. This
in turn raises\, affluence or consumption per person. Because people have more
to eat population goes up. Population then rises RititihesA timesT equald .

At this point the insidious nature of the trap takes hold. Due to replication and
competition for survival of the fittesk, continues to grovand A starts to fal| be-
causepP timesA timesT cannot be greater thanexcept for cases of temporary
overshoota continues to fall until consumption per person reaches starvation level.
That puts the brakes on further growthPofThe end result ia is back where it
started P has grown some, but the same mass misery and poverty a society started
out in before invention of the new technology has returned.

Gregory Clark writing sologically andeloquentlyin A Farewell to Alms
2007,describegshe trap at length: (p2, italics are his)
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€ t hMalthusian Trapensured that short term gains in income through
technological advances were inevitably lost through population growth.

Thus the average person in the
world of 1800 was no better off
than the average person of 100,01l
BC. Indeed in 1800 the bulk of the ST
wor |l dos popul af r
than their remote ancestors. TF
lucky denizens of wealthy socie
ties such as eighteentlentuy
England or the Netherlands mar
aged a material lifestyle equivaler
to that of the Stone Age. But thi
vast swath of humanity in East an
South Asia, particularly in China =
and Japan, eked out a living und
conditions probably significantly
poorer thanhose of cavemen.

The quality of life also failed
to improve on any other observable dimension. Life expectancy was no
higher in 1800 than for huntgiatherers: thirty to thirtfive years. Stature,

a measure both of the quality of
was higher in the Stone Ageatiin 1800. And while foragers satisfy their
material wants with small amounts of work, the modest comforts of the
English in 1800 were purchased only through a life of unrelenting drudg-
ery. Nor did the variety of materiabnsumption improve. The average
forager had a diet, and a work life, much more varied that the typical Eng-
lish worker of 1800, even though the English table by then included such
exotics as tea, pepper, and sugar.

And huntergatherer societies are egalitarian. Material consumption
varies little across the members. In contrast, inequality was pervasive in
the agrarian economies that dominated the world in 1800. The riches of a
few dwarfed the pinched allocations bétmasses. Jane Austin may have
written about refined conversations over tea served in china cups. But for
the majority of the English as late as 1813 conditions were no better than
for their naked ancestors of the African savannah. The Darcys were few,
the poor plentiful.

So, even according to the broadest measures of material life, average
welfare, if anything, declined from the Stone Age to 1800.

A Farewell to Alms

Gregory Clark

di

€
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The need for a mode -oriented model

The suffocating grip of the Malthusian Trap was broken seemingly forever by
the Industrial Revolutioin 1800, causingpopulation to explode. WHMid this
happen? How can we apply the brakes in time to prevent return ldiaitteusian
Trap? Answering tbse questions requires a meal@gented modebf explanation
The modemust be able to explain the four modes and three revolutions shown on
The Four Modes of Human Histogyaphbelow.

The Four Modes of Human History

12F
Sustainable Mode 4
ur Hunter-gatherer 2100 —»
Mode 1 . -
10 / Sustainability
ol Revolution —
. old M(laclern Af:-ddl
) | Stone Bronze ron iddle
_g. 7 Age New Stone Age Age Age Ages Future
) | —|
a Industrial Growth
e
5 6| Mode 3 2000 —|
§ st Agricultural
= Revolution Industrial
@ h 1975
ar Revolution 7
3k
. 1950 -
2| Agrarian Mode 2
1900
1t Black Death — The Plague 1800 —
—2

| 1 1 L
1+ million 7000 6000 5000 4000 3000 2000 1000 A.D. A.D. A.D. A.D. AD. AD.
years B.C. B.C. B.C. B.C. B.C B.C B.C 0 1000 2000 3000 4000 5000

Graph source: Pop. Reference Bureau and UN, World Pop. Projections to 2100 (1998).
Modified by Thwink.org to show modes, revolutions, and pop. leveling out at 9B not 11B.

A system mode occurs when a system becomes locked into an overall pat-
tern of behavior foa period of timeSmall impacts on the system Wwibt knock it
out of that modelue to the presence of strong balancing feedback loopsré&ahly
ical impacts like invention of the radical new technology of agriculture can do that.
Mode lockin is usually good because it provides stability to a systéowever,
once a systerslips into an undesirable modtecan be surprisingly difficult to snap
the system into a desirable mode.

One example of undesirable mode lackis how long Western Europe re-
mained stuck in the Dark Ages: 1,000 years, from the fall of Rome in the fifth
century to the beginning of the Renaissance in the fifteenth century. Arsther
ampleis how long North Korefassuffered under dictatorghidespite repeated
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efforts by the rest of the world to change that mode. Still another example is the 58
nations énalyzed byPaul Collier inThe Bottom Billion2007, p7) that are locked
into a poverty/undeveloped mode, despite humerous attempts to help these coun-

tries escape that mode. In Collieréds
five billion people are already prosperous, or at least are onttréekso, andne
billion are stuck at the bottomd ( p 3, italics added)

A four mode model differs from what conventional wisdom is analyzing. Con-
ventional research has voted unanimously that recent growth, overshoot, and col-
lapse are the symptoms to model. This is a confilowelevel view of the problem
To find the rootcausesve mustexamine the full sweep of human history, starting
whereHomo sapiensvas about 200,000 years ago, when our species branched off
from the rest of the genddoma Since that timéHomo sapien$as progressed
through a number of distinct phasestatty huntergatherer, then agrarian, and
finally industrial. What triggered these mode chang¥s® is the current mode
S0 unsustainable? These questions should lead us to our quarry of root causes, high
leverage points, and solution elements that wié&.need a moderiented model
thatexplairs why modes 2, 3, and 4 occurred or could occur:

Mode 3 is currently in overshoot and headed toward collapgbesproblem
to solve is how tariggeran immediatéransitionto mode 4and avoid the alterna-
tive of collapseLe t 6 sreviewhovsthe four modes work.

Mode 1. Hunter-gatherer i Ended by Agricultural Revolution

For a long time, the human system was stuck in the Hgatberer Mode, on
the left side of the grapfthis modeended around 10,000 BC with the Agriculture
Revolution. Agriculture is widely considerélo mo s anedtest mgetion be-
cause it caused the first major mode change. This led to all the others.

Mode 2. Agrarian i Ended by Industrial Revolution

Next the system entered the Agrarian Mode. Populdtioreased a small
amountbut hit the same ceiling as in the previous mode: the MalthusianTirrp.
mode endedaround 1800 when the Industrial Revolution caused population to
shoot up like a rockeThis sudden spurt dominants the shape of the graph.

Mode 3. Industrial Growth 7 Ended by Sustainability Revolution

Currently civilization finds itselktuck in the Industrial Growth Mod&/e 6 v e
got to get out of this mode immediately becathselonger the system stays in this
mode, the more global carrying capacity is eroded and the harder it will be for
humanity to attain a high quality of life for all. This mode will end once the Sus-
tainability Revolution begins.
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Mode 4. Sustainable

Once global society enters this mode population will level off, or more likely
fall in a controlled manner. Attention will shift from the quantitative growth o
Mode 3 to qualitative growth and all the benefits that will bring.

More than these four odes could be included. But these fame sofundamental
to the history of the human systeéhat if we caranalyticallyfathom why the first
two revolutions occurred at the root cause level, we should be able to determine the
root causes of why the third revolution has not yet occurred and how to trigger it
by pushing on the right high leverage points.

This has beemlone. The conclusions are in theacial force diagrarbelow. A
small warning mayssistere. The conclusions are extremely counterintuitive.

Social force diagram for subproblem D

Subproblem D 7 How to Achieve Environmental Proper Couplin Social
E
orce
! Diagram
old Mode New 9
Symptoms Change Symptoms
The economic system is The economic system
causing unsustainable is causing sustainable
environmental impact. environmental impact.
Superficial Solution Forces (S) N T New
Superficial Solutions Low Leverage Points Causes Intermediate
Main solutions at system cannot EXternalized costs of Causes
level are regulations and push on |;ternalize €S0ve €Nvironmental impact. Internalized costs of
market-based. At agent e —) Prices do not include environmental impact.
level main solutions are 3 cost of environmental Prices now include the
Rs and collective mgt. impact. cost of environmental
impact.
Superficial Layer i Easy to see
kFE{laimeEa\Tayg |'7Hagtoiseei 777777777777777 l\;wi o T
Root Causes
Fundamental Solutions High Leverage Points Root Causes The Sustainability
) can Growth and Impact
Common Pushon ’i,'\';,’ﬁ I'rgzggt%%pggsrt? resove  High transaction costs Reduction feedback
Property —3» for managing common — for managing common loops, which cause a
Rights roperty sustainabl property sustainably permanent transition to
property y the sustainable mode.
Fundamental Solution Forces (F) Root Cause New Root
Forces (R) Cause Forces
When | | ook at the diagram my eyes .
from the intermediate cause that | wo

A root cause this simple and so eaaityg efficientyr e s ol ved candét b
evolution should have found it long ago.

This brings to mind the old jokabout twoeconomics professovglking down
the sidewalk. Both are passionate believers ireffisient markets hypothe-
sis , which states that stock market efficiency causes share prices to always, on the
average, reflect all relevant information. Therefore no onegferfornthe stock
market consistenttiho figood .Géalceoi éXissi mpossi bl
the only reliable investment is an index fund.
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As the two professors are walking along, all of a sudden one stops and says,

AfLook, therebds a $20 bill on the grou
possible. If there was a $20 bill on the ground, somebody would have picked it up
aready 60 The first professor omwalking. i n agr

We all know, however, thatis possible to consistently beat the market. War-
ren Buffet has done it f@0years.

It is also possible to discover root causes and high leverage points that other
have assumed were not theexause they a rbéthere

The symptoms of subproblem D dfbe economic system is causing unsus-
tainable environmental impacthe universal assumption, especially among econ-
omists, is that the cause of those symptonixisrnalized costs of environmental
impact. Prices do not include the cost of environmental impact

I f that 6s tldwdevertagepsird isntedmadize costdsaethat pces
reflect environmental impact.

An army of solutions to do that have been trige main solutions at the sys-
tem level are regulations and markeaised instruments, like carbon taxes and trad-
able permitsRegulations internalize costs via fines for unsustainable behavior or
prescription of the best practices required for sustainable behavior. The cost of
those practices is born by the offenddarket based instruments rely on the power
of free markets to cause the desired sustainable behavior, either directly via pollu-
tion taxes, or indectly by devices like tradable permits. The main solutions at the
individual agent levebare the Three Rs of reduce, reuse, recycle, and collective
management.

These solutions have largeipt worked. This indicates an error in reasoning
somewhere. The social force diagram shpresiselywhere the error has occurred.
The assumption that the root cause i s
root cause. Th&rueroot cause igligh transaction costs for managing common
property sustainably

Transaction costs are the costs of using market transactions to sell your
product or b uYransadionecosts exclede theeadtsal price of the
product.

Transaction costs can dwarf prices if markets are inefficient. For example, sup-
pose there was no stock market and buyers and sellers had to independently find
each other by calling or walking around from office to office. The cost of finding
what you wanteé andcomparing it to all the alternativegould be astronomical. It
would be so high the stock market as we know it would not exist.

That is the case foenvironmentalcommon property , like the air we
breathe, the water we drink, the pollution sinks that receive our veastell the
other natural resources people use in comoday no efficient market exists for
managing common property, becausdigh transaction costs for managing com-
mon property sustainahlyrhat, and not externalized costs, is the true root cause.
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Considerhow expensive it is to get even one new environmental protection
law passed. It takes years to gather public support, via thousands of preliminary
transactions like articles, books, campaigns, fund raisers, TV appearances, adver-
tisements, creation of neMGOs, funding of existing NGOs, and more. Each pre-
liminary transaction is expensive. Once the campaign has gd#mrugh public
support, debate shifto the political arena. More years pass. More expenses pile
up. Finally, the day of reckoningamnes and the new environmental Javihich may
be an international treatig voted on. Normally it never passes on the first try but
is defeated. More years pass. More expenses pile up. Finallyextsrodecades
of activism and millions of dollars, the new law passes. One more piegesief
ronmentalcommon property now has protection. And then the process starts all
over for the next piece of common property. In this version of common property
management, transaction costs are so prohibitively haghntlost common prop-
erty goes unmanaged.

Contrast this process to how private property is manageste property
is land or items owned by a personnmn-governmentaéntity and managed for
their exclusive benefit. n t he wor |l dés private prope
low. Private property markets are mature and efficient. Buyers and sellers can find
each other and consummate transactions rapidly at low cost.

What we have here is a natural experiment. Private property, which has low
transaction costs, is well managed. Common property, which has high transaction
costs, is so poorly managed it is grossly unsustaindbis. indicates that low
transaction costs are required to manage property Widkher nature has spoken
and nature cannot be fooled, as Richard Feynman reminded us in the Introduction.

WHY are transaction costs low for private property and high for common prop-
erty? Becauséor private property, property ownershights areestablished law.
People or corporations may buy and sell private property of any kind, any time, for
any price they wish. Their private property ownership rights are enforced. No one
canlegally take their property away from them or damage it.

But for common property no such laws exiBhere is no conception that it
would be possible for the worldébés pri
a nearly identical common property ri
ground couwledshdt possi bl

But it could. There is no logical or practical reason that property management
law cannot evolve to include common property.

Most complex property is owned and managed by corporatidms perform
that task well This suggestthe same should hold for common property. So how
can property law be modified to resolve the root cauddigti transaction costs
for managing common property sustaingbly The same way it éds
private property, where firms can appear (incorporate) whenever a new need arises.
Thereforethe high leverage point &llow firms to appeafincorporate)to lower
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transaction costs for managing common property sustainablyr hat 6 s a n

cept. ltés a totally new way of | ooki
you trace the causal chakeep asking WHYkeep an open mind, and consider
how successful the worl ddéds private pr

has become t-lieingocietybds well

What new laws are needed to push on the high leverage point? The Solution
Convergence step of SIP led to a fundamental solution calleshon Property
Rights . This extends property law by creating a new type of property, common
property. Firms, called stewards, appear to manage common properties needing
sustainable management. Stewards dono
good. They own the right to mage it. Stewards work closely with governments
to manage common property sustainably.

Once Common Property Righése enactednd stewarslbegin seHreplicat-
ing, a system mode change beghiser enough stewards fia appeared, the mode
changeompletsb ecause the worl dds common pro
managed as its private property. The system stayeinewmode due tohte way
thenew root cause forcascludetwo greatly strengthened feedback lodpss-
tainable Growth and Impact Reduction . These loops cause a permanent
transition to the sustainable mode. The old inteiatedause of externalized costs
vanishes, replaced by the new intermediate causderhalized costsThis leads
to the new symptoms tifie economic system is causing sustainable environmental
impact

Itds an enticing v.i sAmdh.i tlésd sa be- e fefai
cause iitbés based oeausenfdhe mosteficiest systemmeselr y s
known for managing property.

The Worl dbébs Property Managemen

Letds begin fill i ngstaitingwiththeecaushkstruatiréd s ¢
model used in the analysiEhis will bring alive how the analysis and solution work
at the high levelThen, using that foundation, the five substeps of analysis will
follow easily.

Proper coupling occurs when the behavior of one system affects the behav-
ior of other systemm a desirable manneusing the appropriate feedback loops,
so the systems work together in harmony in accordance with design objdatives.
the environmental sustainability probleimh e wor | dés economi ¢
erly coupled to the greater system it lives within: the environment.

This is a powerful abstraction because it tells us that to solve an improper cou-
pling problem, we must strengthen and/or introduce the correct feedback loops.
Thatés exactly what SIP was designed
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Execution of thé\nalysis step of SIP requires construction of a physical model
of understanding. The purpose of the model is to provide the deep insights needed
to solve the probla. T h aA ginsulatiarl rhodelsuallyis required to gain
those insights and test model validit
necessary. A causal loop diagram will suffiae we have done here.

In particular, hissubproblem analyss o e s n 6t us e abemisenul a
simulation is not required tonderstand model structure That 6 s al r ead
by history.However, a system dynamimodel is under construction.

TheWo r | dRyoperty Management System model is a causal flowia-
gram The happy result is itbés a hundr ec
model Fewer than 1% of the population has simulation model training, widkt
can understand a oqpage digram. Ours is so simple that four main subsystems
and four feedback loops could be drawn on a napkantinute. The result is a
modelthat allenvironmentalistsf all kindscan understand and apply.

On the next page is the analysis motighcludes the candidate solution ele-
ment ofCommon Property Rights . The analysis was so iterative that the solu-
tion is deeply integrated into the analysis modiak solution is briefly introduced
here and described at length in later chapters.

Themodelappr oxi mates the evolution and
two property management systems using four subsystems. These are connected by
causal flow arrows, some of which form feedback loops. These four subsystems
and four feedback loops explairetimportant behavior of the total system.

The system on the right, Common Property RigheR(), is the candidate so-
lution. It already partially exists. Everything else fully exists and is working well.
The CPR system closely mimics the private property rigifR | system. The only
difference is each system manages a different type of property. Once all necessary
CPR components exist the CPR system should work just as well as the PPR system.
There isthuslittle needed for simulation. Instead of putting our energies into the
intricate details of simulation they are better directed to the highelrdégystems
thinking theonepagediagram allows.

Candidate solution design is based
system has very high efficiency. By viewing private and common property in terms
of their management needs rather than
management systecan be conceptually divided into two symmetrical halves shar-
ing a central backbone. The existing PPR management system, once extracted from
the larger amount of the system that can be shared, forms a template for creating
the proposed CPR system. Eaclhis mirror image of the other because of ultra
high reuse of existing infrastructure. The CPR system thus designs itself. Its essen-
tial components pop out of thin air as the essential components that form the PPR
system are identified.
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The World's Property Management System

With emphasis on the evolution and structure of the twin subsystems

Legend: R for reinforcing
loop, B for balancing loop.
Solid arrows indicate direct
relationships. Dashed arrows
indicate inverse relationships.
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shared infrastructure system. This forms the bulk of the management system and is
easily shared with the proposed system on the right. The feedback loops show how
the left system is causing the sustainability problem and how the right system can
solve it. Because of high reuse of proven mechanisms, the solution on the right should
achieve the same high efficiency we have long enjoyed from the solution on the left.
We are essentially  reusing an old system rather than designing a new one from scratch.

The CPR system has already partially appeddsg of common property
(node names are underlined) began long ago. Sastainability targetisave been
set.Monitoringofresult® ccur s regul arly. Letédés tra

InHomo sapien® hunt er gtechnblagywasrveryslawaTfpere was
little use of private properfyuch as crude hunting tools and shelters, andiswv
of common propertyn the form of the natural resources used for hunting and
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gathering. That stage lasted from about 200,000 to 10,000 years ago, when inven-
tion of agriculturatechnologychanged evolution of the system abruptly.

Theintroduction of agriculture radically increasesk of private properfyuse
of common propertyand thesize and capability of governmemflore efficient
food production allowed a ruling class to specialize in governance. This and greater
use of private and common property increageaperty rights lanand ability to
enforce those laws. Thigrengthenegrivate property rightandallowed formal
private property claims and ownership also strengthenedcommon property
rights and allowed some formatommon property claims and stewardsHike
shared hunting grounds, communal forests, and managed community water
sources. But from the begiimg the CPR system lagged behind development of the
PPR system, due &nvironmental impaalelays and poor understanding of eco-
system behavior.

As technologycontinued to increase, highgse of private properted beyond
personal consumption to opportunities for profit. One could produce goods and
services and sell them for considerable amounts of personal gain. Thiptefitto
targetdor large farmers, master craftsmen, merchants, money changers, and so on.
(These are examples of managing agetsig in turn led taneasurement of re-
sults This informati on wasaleswia @ices forgoodsd | u
and serviceand theirpurchases via expenses for provision of goods and services
in order tomeet theiprofit targets

At this point a complete PPR system existed, with one exceptiomrmdrhe
aging agent , the agent who makes the-tve-spot decisions on what should be
sold, what prices should be, where purchases should go, etcetera, was still the in-
dividual person. They might have employed others, as in cottage industry, master
craftsmen, or farm owners ataborers, but they acted as persons. If they died,
moved, or failed to pass the business down, it usually disappeared.

As time passed and technology grew still further this changed. Businesses be-
came larger. They began to be sold. Investors began to fund them. Century by cen-
tury, what became the modern corporation slowly emerged. The granting of guild
and corporate chartgrsuch the one to the infamous East India Trading Company
in 1600, marked the beginning abrporate law This allowedfor-profit corpora-
tionsto appear routinely. Because corporations have much lower transaction costs
than individuals and allow more specialization, this led to greatly increased sales
and purchases. This caused the needdommerce lavio allow conducting market
transactions in a more orderly manner. Strong and capable governments, plus the
laws they provided and enforced, plus the spread of corporations, causeatithe
ern market systeito appea This was an epic event. Price signals, rather than tra-
dition, personal relationships, and barter, began driving economic system
efficiency. This allowed exponentially more efficient sales and purchases. The end




238 Part 2 i Analysis Results of Applying SIP

result, especially since the Industrial Revolution, wamasive increase in human
population and guality of life

But this came at a hidden cost. The
cient than its CPR system. Thelustrial ~ Growth loop raced far ahead of the
Sus tainability ~ Growth loop, throwing the total system off balance into a state
of ominous unsustainability. Thémits to Growth loop was silently, usually
after a delay, increasingnvironmental impactThis increasegproduction costs
which lowers production rates

This brings us to where we are todajo formal CPR system exists, Hwe
Sus tainability =~ Growth andImpact Reduction loopsare weak. As more
and more effects of delayemhvironmental impacappear, production rates will
fall. If business as usual continues, eventual environmental collapse will trigger
economic collapse.

This unpleasant scenario can be avoided by pushing on the high leverage point
of Allow firms to appearincorporate to lower transaction costs for managing
common property sustainabl@nceproperty rights laws updated to allouCom-
mon Property Rightsa torrent ohonprofit stewardswill appear because there are
S0 many unsolved environmental problems, not to mention so many dedicated en-
vironmentalists looking for altruistic occupations. Just as corporations file claims
for minerals, patents, and comyhis, stewards will filelaimsfor unclaimed com-
mon properties (like a polluted river or an overused aquifer) whose wise steward-
ship would benefit the common good.

For example, suppose environmentalists want to protect an unsustainable for-
est. They would create reon-profit stewardship corporation calletees For-
ever , who would file a claim on the foresthe claim consists of a detailed plan
covering how the forest would be managed sustainably, using fees and buys (de-
fined later).

Once a claim is accepted, the government (with help from the steward, who
has some expertise here) setsdhstainability targetfor that common property,
such as the ambient standard for a pollutant in a sink or the maximum rate of sus-
tainable harvest of a renewable resource. taBhgetswill follow an achievement
schedule of increasingly stricter goals, so as to reach 100% sustainability for a com-
mon property in a certain number of years. S curves will probably be used. If targets
are not achieved a stard loses its claim.

Continuing the example, Trees Forever would implement the plan filed with
the claim application, updatirthe planas necessary to support the sustainability
targets.

Once a stewardbébs claim is accepted
Government no longer plays that role, thus eliminating comraaddontrol. If
an environmental problem is more efficiently managed by government prescriptive
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regulations, then government would continue as the managing agent and claims
would not be allowed.

Stewards are authorized to chafgesfor any activity that excessively de-
grades the health of their common property. Fees are charged at the most efficient
places in the system. The fee type is whatever a steward feels works best: flat fees
per unit of resource use, seasonally adjustedtfeesble permits, permit auctions,
etc. Fees must be charged in a-dgstriminatory manner. Since the CPR system
is so far behind the PPR system, special care will be needed for transition to mini-
mize hardship. Once he heal th of a stewardés co
fees fall to a very low level, just enough to pay for the costs of monitoring, admin-
istration, minor additional R&D, setting up new customers and closing out old
ones, etc. This is the maintenarghase of stewardship.

Trees Forever would charge fees for activities like harvesting trees, using the
forest for hiking and camping, and even growing crops on areas already deforested.

Psychologically and legally, fees are not a tax. They are the price of an ecosys-
tem service.

Authority to charge fees leads dales via fees for use of ecosystem services
Fee income goes murchases via buys for provision of sustainable ecosystem ser-
vices Buysgo to buying anything that will move the health of a common property
into its targeted safe zone in time. Examples of buys are administrative overhead,
monitoring of ecosystem health, measurement of ecosystem servigatastor
charging feesR&D for new or improved best practices, cost/share for implemen-
tation, education, and awareaesampaignsStewards will frequently pool their
buys for greater efficiency, such as joint R&D or transfer of technology to devel-
oping nations.

Trees Forever would udmuys for things like replanting after harvest, forest
maintenance (like thinning and controlled burns), education about the value of for-
estsandmeasur ement of whatdéds in thedkefore
number and type of trees, beetle infestations, and air pollution levels and) effects

Fees and buys are the equivalent of expenses and inconaeaamgowerful
combination. Fees discourage harmful behavior. Buys buy things that will reduce
future fees. Bynonitoring of resultstewards can adjust the level of fees and where
their buys go to the approximate optimum required to meetdbsiainability tar-
gets just as corporations do with prices and expenses topr@ittargets A well
run stewardship will, in the long run, lower fees to the lowest level humanly possi-
bled just as price urves for new technologies start out high and fall low, usually
by one or more orders of magnituddwe net effect will be higBus tainability
Growth and large amounts @fipact Reduction

Once the CPR system is mature and all necessary claims are well managed, the
economic system will be properly coupled to the environment.
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Howthe Wor | dés Property Mamodey e men
explains the three mode changes

1. The first mode change was the Agriculture Revolution. The property
managemenmodel shows that increasest@cthnologycause increases
in use of private propertgnduse of common propertynvention of ag-
riculture caused a huge leap in technology, which caused use of private
and common property to soar. Agriculture was such a profound invention
it caused the entire property system to start growing, which was impos-
sible before.

2. The second mode change was the Industrial Revolution. This could not
occur until the private property rights system was sufficiently mature.
Once it was, thendustrial Growth loop could grow much faster
than ever before. Thatods exactly w
England and later in different nations and regions of the world. However,
growth of the private property rights system has a side effect: increased
environmental impagtwhich causes the environmental sustainability
problem.

3. The third mode change needs to be the Sustainability Revolution. That
will occur when the Common Property Rights system is sufficiently ma-
ture. After that theSus tainability =~ Growth andImpact Reduc-
tion loops will grow and the sustainability problem will be solved.

Analysis of the environmental proper coupling subproblem

Inthissubproblemt he wor |l dés economic system
environmentSubproblem symptoms arEhe economic system is causing unsus-
tainable environmental impadtiere are the analysis substeps:
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Substep A. Find the immediate cause of subproblem symptoms in
terms of the systemds dominant

f eedl

The symptoms and their immediate cause in terms of feedback loops were de-
finitively described by the World3 model dfe Limits to Growthin 1972. The
book went on to become thestsellingenvironmental book of all time, with some
30 million copies sold. The closest runner uilent Springvith 9 million copies.
TheLimitstoGrowthd e s c r i b e d poterdgialbphavwolsd weelilde svorld
woke up. It had a new megaoblem to solve, aflustratedby the graphand its

original title and captioivelow.(p124)10°

Worl d Model St a h The fistdhdal W n wo r | d rumassuamés no major
change in the physical, economic, or social relationships that have historically gov-

erned the development of the world system. All variables plotted here follow historical

values from 1900 to 1970. Food, industrial output, and populati on grow exponentially
until the rapidly diminishing resource base forces a slowdown in industrial growth.
Because of natural delays in the system, both population and pollution continue to
increase for some time after the peak of industrialization. Populat ion growth is finally
halted by a rise in the death rate due to decreased food and medical services.

Thefibusi ness as thegraphcurdestoid@ storymanyreadersn
could never forget. Thgraph now famouspredicted a bleakutureif fibusiness

as usual continued.


































































































































































































































































































































































































































































































































































































































































































































































