
 
 

SEIZING AN ALTERNATIVE  

Toward an Ecological Civilization   

June 4-7, 2015 

Section IV:  Reenvisioning Nature;  

Reenvisioning Science 

Track 3:  Systems Theory, Complexity Theory 

and Radical Emergence 

Caryn Devins, presenter 

 

 

 

 

 
 
 

 
Against Law and Politics:  

Reclaiming Self-Governance in a Creative Universe 
 

In this talk, I will present some ideas that I hope will induce skepticism about 
solving society’s problems through centralized policy-making.  My central point is that 
current legal and political systems are beyond reform, and cannot be fixed.  I will focus 
on three main reasons for this.  First, the legal system is based on a “design” mentality 
that was doomed to fail from the start, due to the dynamic nature of human systems.  
These systems will always evolve beyond the purposes they were designed for, and it is 
impossible to predict what they will become.  Second, society has an ongoing, 
destructive love affair with the philosophy of reductionism, and as a result we tend to 
ignore the co-sustaining, and co-reproducing qualities of systems — forces that further 
enable the legal system to behave in unexpected ways.  Third, many human systems, 
including the legal system, have become so overly complex as to paralyze them and 
risk collapse under their own weight — a phenomenon known as the complexity 
catastrophe.   

 
These factors are all interrelated, and, in my view, stem from a deeper paradigm.  

This paradigm is steeped in Enlightenment-era notions that the universe is mechanistic 
and subject to entailing laws.  While this paradigm has served humanity well in many 
respects, I believe it is incomplete.  We cannot transcend our difficulties without 
acknowledging the dynamic, evolutionary, creative aspects of the universe, and 
adapting our strategy. We must give up the old command and control models, our old 
political affiliations, and reconsider what it means to govern wisely.           

 
Rather than trying to reform the old, we must build something new to take its 

place, something that is more responsive to our current situation.  It is so easy to “tear 
down,” but so hard to build up.  So I will end by sharing some thoughts about alternative 
governance structures which are bottom-up, adaptive, and holistic, and move beyond 
traditional politics.    
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A MEETING TO SHAPE A LIFETIME 
 

Most everyone can point to a moment when their life radically shifted course, 
forever shaping their direction.  Mine happened when I was in my second year of law 
school at Duke University, and I took a class called “Complexity Theory, Law and Public 
Policy,” taught by Professor Lawrence Baxter — though I had never heard of 
“complexity theory” before. I learned so many concepts, such as emergent behavior — 
that systems have properties at the aggregate level that are distinct from the individual 
parts — chaotic behaviors, the role of initial conditions and historical contingency, how 
evolution works by experimentation, such as the random walk on NK landscapes, and 
many others.  These ideas changed my world irrevocably.  I realized that the traits of 
complex systems would make effective, predictable policy making far, far more difficult 
than I ever thought.   

 
As I was pondering these topics, I had the incredible fortune to meet evolutionary 

biologist and complexity theorist Stuart Kauffman, who was a visiting professor at the 
University of Vermont at the time.  In that first meeting, I presented a theory I had 
cobbled together from my fascination with complexity theory and federal sentencing 
policy.  I was concerned with sky-high federal crack cocaine sentences that had 
devastating effects on the African American community.  In the 1980s, Congress 
changed the law so that 5 grams of crack, or enough to fill a few sugar packets, meant a 
mandatory five year sentence.  You would need 100 times the amount of powder 
cocaine to get the same sentence.  Paradoxically, many people, including the majority 
of the Black Congressional Caucus, supported these sentences because they genuinely 
wanted to protect black communities from crack cocaine.  But despite these good 
intentions, harsh sentences were given out far too liberally and ended up hurting black 
communities.  Though the mandatory minimums were intended for the worst drug 
kingpins, they ended up sweeping in ordinary street users and even their friends and 
relatives, if they were unlucky enough to be charged with conspiracy.   

 
This result was at least partially unintended.   In my view, it could be explained as 

an emergent behavior from the complex interactions of drug laws and society, as a 
variety of factors came together in unforeseeable ways. These factors included the 
passage of the Federal Sentencing Guidelines, which led to harsher sentences and less 
judicial discretion; the nature of crack cocaine, which is usually made at the street level 
and consumed by low level users; the incentives for police and prosecutors to go after 
low-level users for easy convictions; the nature of drug markets, which tend to be open 
air markets in poorer neighborhoods, making them easier for law enforcement to go 
after; Fourth Amendment jurisprudence, which is more protective of privacy rights in the 
home than elsewhere, and many other factors.  Crack cocaine sentencing was even 
central to political struggles between the three branches of government, as the 
executive branch and Congress used it as a tool to strip power from the judiciary.   

 
In other words, there were cascading consequences as the drug laws interacted 

with drug markets, law enforcement, the political system, and other elements.  This was 
very troubling to me, because it meant that all the sensitivity training and anti-racism 
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efforts in the world might not be enough to prevent racially disparate impacts of laws. 
The problem was much more complex and intractable. 

 
A UNIVERSE WITH NO ENTAILING LAWS 

 
Stu responded to my theory by explaining something incredibly powerful, yet very 

simple.  He said that physicists see the universe as a billiard table, with balls bouncing 
along deterministic trajectories, subject to the known laws that entail the universe.  
Importantly, the walls of the billiard table are enclosed, meaning that every possible 
trajectory of the ball is known and calculable in advance.  This system is mechanical, 
deterministic, and closed.  There are no surprises, and there is no creativity.  

    
Stu then said to me, “what we are talking about with crack cocaine is something 

different, something beyond physics or even standard complexity theory.  We are 
talking about a universe where the billiard table has no walls, and the possible 
trajectories of the billiard balls cannot be determined in advance.”  The universe does 
not operate according to unchanging laws, like the laws of physics, but instead evolves 
by creatively exploiting existing opportunities in order to create new, unforeseen 
possibilities.  In other words, every action creates new possibilities that not only 
previously did not exist, but were unforeseen and unforeseeable.  Because these 
possibilities could not be anticipated, they could not be accounted for as inputs to 
traditional physics equations.  Unlike a law-governed world, we do not know what will 
happen, and we don’t even know what can happen. 

 
Stu called this realm of unforeseen possibilities the “adjacent possible.” In this 

realm there are adaptive agents, which can include anything from bacteria to human 
beings to even larger systems.  These adaptive agents use existing features in the 
evolutionary landscape for novel purposes.  As a result, they change the landscape 
itself and create new opportunities for change, in an endlessly creative cycle.  A well-
known example from evolutionary biology is Darwinian preadaptations or exaptations, 
where the functions of biological traits shift in response to changing environments.  For 
example, we cannot name all possible uses of the human thumb, and ancient humans 
had no idea that we would one day use them to type on keyboards.  Similarly, crack 
cocaine sentencing policies served as an adjacent possible niche for a variety of agents 
in the legal system to meet their own goals.  The crack cocaine laws were used in new, 
unforeseen ways far beyond their initial purpose, which was to crack down on the worst 
drug kingpins. Instead, the laws were used to enhance people’s careers, to direct law 
enforcement strategies, and even as pawns in power struggles between government 
branches.  These new uses distorted the impact of the laws in practice, creating a 
cascade of unintended consequences.            

 
In my mind, the implications were just staggering.  If the universe is dynamic and 

full of unforeseeable possibilities, then this means we cannot control it.  We cannot 
preordain what we will become.  It makes our political system, with its three branches 
and orderly processes, seem shockingly quaint. 
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But although this realization may imbue a sense of powerlessness, it also 
contains the seeds of opportunity.  As we relinquish control, we are empowered by the 
creativity embedded in every thread of our universe.  This creativity enables us in ways 
beyond anything we can imagine. 

 
This one discussion with Stu inspired me to embark on a lifelong exploration of 

the implications of a radically creative universe, especially for the legal system.  I 
believe we are on the cusp of a major paradigm shift, on the level of the Enlightenment, 
in which we will move beyond the Newtonian paradigm of entailing laws and into one in 
which the inherent creativity of the universe is recognized.  We will move beyond top-
down, rigid methods of control and into open-ended, innovative methods of enablement.   
In this journey, I have often found myself more confused than enlightened.  But I have 
come to some conclusions, which I would like to tell you more about.   

 
AGAINST DESIGN 
 
 My first argument is that our Western constitutional system, for all its past 
success, has reached its limits because it views the legal system as a machine that can 
be designed and redesigned to achieve particular objectives.  Rather, the legal system 
is a creative, evolutionary, even entrepreneurial, system that cannot be designed or 
controlled.  This conclusion is based on a paper called “Against Design” that I wrote with 
Stu Kauffman, Teppo Felin and Roger Koppl, which is forthcoming in the Arizona State 
Law Journal.   
 

Historically, constitutions have been used to distill the social contract, by trying to 
balance faithfulness to core values with adaptiveness to change.  Though the American 
founders, for example, cherished their English common law tradition, they ultimately 
placed their faith in constitutional design. 

 
Despite the stunning historical success of such design, Western countries now 

face deep crises of governance. Some have said that the Constitution needs 
redesigning, as reflected in calls for a new constitutional convention. We suggest a bold 
alternative—that the very concept of institutional “design” may have outstripped its 
usefulness, and may even be unattainable.  The concept of design itself is, like a desert 
mirage, a persuasive and comforting illusion.  We can draw up blue prints to the 
smallest specification, but we cannot control the execution of our plans as they take on 
new life within the adaptive networks that respond to them.   

 
We question the idea that institutions operate in mechanical and predictable 

ways, like clocks we wind up and let go.  Rather, all institutions, even the most 
fundamental, evolve so as to drift, even dislodge, from their original premises.  Attempts 
to engineer these institutions will always fall apart in the long run.   

 
This is because legal “designs” are adjacent possible niches, which are 

appropriated for purposes not imagined by their designers.  In the aggregate, this 
process spontaneously creates legal orders that emerge from the interactions of 
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adaptive agents within the system, and society at large.  These emergent behaviors 
could not have been thought of, much less fully explained, by any individual within the 
system.  Because legal institutions are always changing, then the question at the core 
of legal theory—which institutions are best?—may not actually be helpful.  The focus 
should not be on designing institutions impervious to change.  Instead, we must 
recognize, and find superior ways to adapt, to the inevitability of change.   

 
By “design,” we mean the process in which designers create a plan based on 

known constraints and resources in order to achieve a predefined objective. In other 
words, the “frame” of the problem, or the full set of relevant considerations, is assumed 
to be already known.  The billiard table has walls, and systems are entailed by stable, 
entailing laws.  Based on this assumption, the provisions of the Constitution were 
“designed”  to preserve competing factors.  Federalism balanced the need for 
centralized decision-making with dispersal of power to safeguard liberty.  Separation of 
powers was designed to divide power so that each branch would check the others.  The 
Bill of Rights further protected unalienable individual rights.   

 
 The framers’ approach assumed that the relevant factors could be discerned in 

advance, and that human reason would derive the best arrangements.  But these 
“engineered” institutions do not sufficiently account for the evolutionary, creative nature 
of change.  This is because the full range of relevant variables that may affect a system 
cannot be ascertained through logic. Without knowing these variables, it is impossible to 
create legal rules based on an accurate model of reality.  This is known as the frame 
problem.  

 
Because the space of possible outcomes of a given law is not fully known, it is 

impossible to predict with certainty what the reaction to the law will be.  Instead, laws 
act as adjacent possible niches, or “tools” that lawyers, regulators, business and lay 
people use in order to fulfill their own purposes.  This creates new systemic behaviors 
that may subvert the law’s underlying purposes.   

 
The dramatic evolution of American government over time demonstrates that 

constitutional “design,” despite the designers’ efforts, does not lead to stable, 
unchanging institutions.  Rather, these institutions can outstrip the original design, to the 
point where it is no longer recognizable.   

 
In our paper we provide three examples of how institutions evolve in ways that 

defy their designers.  In our first example, we explain how the Commerce Clause, which 
gives Congress the power to regulate interstate commerce, has been used to 
alternatively further and hinder the cause of racial equality.  The US Supreme Court 
began to interpret the Commerce Clause very broadly during the Great Depression in 
order to uphold New Deal legislation.  Later, these same interpretations were used to 
uphold federal laws banning segregation by private businesses.  Although these rulings 
are generally seen as beneficial, they also had the unforeseen consequence of 
providing constitutional justification for the federal War on Drugs, which has caused 
vast, and disproportionate, harm to African Americans.   The harms to the communities 
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the policies were intended to help is, of course, reminiscient of my crack cocaine 
example, and they both show the power of unintended consequences.   

 
Beyond the War on Drugs, the Commerce Clause has also been used to justify 

the massive growth of federal criminal law, to a point where the average American 
commits three federal felonies daily, according to one study.  The expansive reach of 
the federal police state is the dark side of expansive judicial readings of the Commerce 
Clause, the same clause that enabled New Deal and civil rights legislation. These broad 
judicial readings produced unintended consequences that hurt the very people they 
were intended to help. 

 
In our second example, we examine how separation of powers, declared by 

Madison as essential to preserve liberty against government ambitions, has in actuality 
resulted in the opposite.  Separation of powers has evolved into an assembly-line model 
of justice that only seems to enable government growth.  We examined due process 
jurisprudence, and found that infighting between government branches actually resulted 
in an overall expansion of government power relative to the individual.  Judicial opinions 
that strengthened procedural due process rights prompted Legislatures to respond by 
enacting broader and more complex criminal statutes that regulate human social life in 
ever-more stringent ways.  Notice and specificity requirements, for example, were 
meant to ensure that defendants have adequate notice of what constitutes illegal 
conduct.  But these requirements have incentivized legislatures to enact overly broad 
and lengthy statutes to thwart challenges from defendants.  Legislatures have also 
found ways to respond to judicial rulings creating the right to have a lawyer, the right to 
be read your rights at arrest, and others.  They criminalized trivial offenses that are 
easier to prove than the more serious offenses the police actually arrest people for.  
This allows police to use the trivial offenses as proxies for the more serious ones, in 
order to avoid these due process requirements.  Instead of helping defendants, which 
was clearly the intent, these judicial rulings have in some ways made them worse off. 
The proliferation of criminal laws has undermined the Supreme Court's intent to protect 
criminal defendants' liberty. It has also weakened the judiciary relative to the other 
branches.           

 
Our third example concerns constitutional theory. One might respond to these 

examples that with the “right” theory, the Constitution’s meaning would not be so 
malleable, and judicial rulings would better enforce its principles.  The originalists say 
that courts should interpret the Constitution according to its original meaning—however 
this is determined.  The living constitutionalists say that it’s an evolving document that 
should be read in light of society’s changing values.  Both are right.  The truth is that 
ambitions for the Constitution are contradictory.  We prize stability in the values that we 
consider worthy, but demand the flexibility to reject the values we consider outmoded.  
The problem is defining which is which.   

 
The common assumption behind these theories is the legal system is governed 

by “law-like” qualities and that theories can be “designed” based on these entailing laws.  
What is telling, however is the evolution of these theories over time, so that they have to 
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come to embody greater similarities than differences.  Even more problematic is that 
novel doctrines have produced unintended consequences that have sabotaged the 
court's noble intentions.  The meaning of an evolving Constitution cannot be controlled 
by a single set of societal values.  It poses the risk that its provisions may be used for 
unforeseen purposes.   The interesting question is not which theory is “best,” but rather 
how and why theories change and how institutions may best adapt.   

 
The implications are profound.  If law-making is a “creative” evolutionary process, 

then novelty is ubiquitous in the legal system.  However, this novelty ensures that law-
makers cannot base their decisions on a complete set of possible uses for proposed 
laws ahead of time.  The “frame” or paradigm that drives decision-making must 
therefore adapt to the evolving uses of law.  

 
Fundamentally, there is an asymmetry between legal entrepreneurship by 

adaptive agents and the Constitution's centralized system.  This structural imbalance 
ensures that the payoff of legal innovation exists in the self-interested application of the 
law to individual clients.  As a result, we sacrifice the thoughtful development of just and 
equitable policies.  Rather than remedying this asymmetry, the current system attempts 
to suppress it through sophisticated legal engineering.  These design-oriented remedies 
are doomed to fail, for they ignore that the problem is caused by design's limitations in 
the first place—primarily the slowness of design to adapt to the distributed, 
entrepreneurial approach of adaptive agents.    

 
Although seemingly far afield, a parallel to the world of personalized medicine 

may be instructive.  Randomized clinical trials, or RCTs, test treatments in double-blind 
studies divided into treatment and control groups.  RCTs were once considered the gold 
standard of medicine.  They have been called into question, however, with new 
statistical methods and studies showing their empirical shortcomings.  A study at the 
University of Vermont compared RCTs to an alternative approach called team learning, 
in which teams of care providers share experiences and discuss treatments without 
using an RCT study. They found that in simple problems where the outcome was based 
on independent or “mono-causal” factors, RCTs slightly outperformed team learning.  
But as interconnectedness of causal factors increased, team learning outperformed 
RCTs.  The greater the multi-causality, the better the performance of team learning.  

 
There are several reasons why team learning is better.  First, randomized studies 

attempt to isolate the treatment's effect by eliminating confounding factors. But this 
simply can’t take into account the thousands of possible factors that influence the 
outcome, especially when we don't even know what those factors may be. Second, 
RCTs produce protocols based on an idealized “average” person.  These protocols do 
not take into account individuals' unique characteristics.  Finally, the “best-practice” 
philosophy of hospitals ensures that treatment will be homogenous.  This disincentives 
experimentation and innovation in medicine. 

 
A parallel to RCTs can be seen in modern legal systems.  In the United States 

and most of the western world, a “designed” legal system, based on the rule of law, is 
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considered to be the “gold standard” of political theory.  Like RCTs, however, design-
based laws are not able to cope with multi-causal developments.  Laws assume a linear 
relationship between the law’s stated intent and its real-world effect.  Further, like 
hospital best practices, the “design” system imposes a homogeneous model of law-
making that prizes uniformity and presumes a “floor” of best practices.  And similar to 
RCTs that assume a phantom “average” person, the design model does not sufficiently 
take into account the need for diverse and flexible policies.   

 
 We conclude the paper by advocating a strategy not of designing the best legal 

institutions, but instead growing institutions through flexible, evolutionary learning.   This 
has radical implications.  The frame problem is not only one of doctrine but of structure.  
The common law system, for example, may partially alleviate some of these issues, but 
it does not go far enough.  Systems that concentrate decision making in a small number 
of ‘experts’ cannot update their frames as quickly as systems that distribute decisions 
across a large number of people. 

 
The American law-making system has become so centralized, it is highly 

constrained in cognition.  Consequently, it is limited in the range of frame changes it can 
consider in response to new information.  It is no wonder that such a highly 
concentrated system has become so unwieldy.  A more dispersed system would 
increase the flow of knowledge through distributed actors.  Policy “entrepreneurs” would 
notice, and exploit, new opportunities in the adjacent possible and contribute to 
adjustments in the frame in a creative, non-algorithmic process.    

 
A SELF-ORGANIZING LEGAL SYSTEM 
 

My second argument is that our current methods of analyzing the political and 
legal systems are too reductionist, and do not take into account evolutionary pressures 
at the systems level.  I believe that there is a common phenomenon of holistic, group or 
system level activity that has been described and explored in nearly every academic 
field, but usually rejected by the mainstream.  Whether we are talking about group-level 
selection, emergent behavior, group think or mass psychology, or simply systems-
thinking — all of these describe the spontaneous formation of larger wholes from the 
self-organization of smaller individual parts.   

 
In a way, this second argument is an extension of the first.  We cannot design 

systems because they will always take on a life of their own, not just figuratively but 
literally.  Having established that systems will evolve beyond their initial purposes, I will 
explain more how I think these systems evolve.   Specifically, I have researched two 
systems-level theories, spontaneous order theory from economics, and collectively 
autocatalytic set theory in evolutionary biology.  These theories have telling similarities, 
and contribute significant insights to a comprehensive model of dynamic systems.  

  
Again, these theories posit that larger wholes form spontaneously from the 

interaction of their parts, and the qualities of the whole cannot be reduced to its parts.  
To use a familiar saying, the whole is greater than the sum of its parts.  Spontaneous 
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order, for example, refers to social orders, that emerge unintentionally from the self-
interested interactions of individuals.  This idea goes back to Scottish Enlightenment 
theorists such as Adam Smith, who famously coined the term “invisible hand” to 
describe the unintended order that emerges as market competition channels individual 
greed.  Similarly, David Hume argued that the strength of the common law justice 
system is that it emerges from incremental, case-by-base decision-making, and is 
informed by social conventions that arise organically from the learned experiences of 
societies.   

 
  A collectively autocatalytic set describes a similar process but in biology.  The 

set is basically an interconnected, self-reproducing system that emerges from the 
actions of individuals within the system.  These individuals are known as “catalysts,” 
and they increase the speed of their interactions, until a threshold is reached where the 
catalysts mutually reproduce each other. 

 
In  short, both theories involve self-organization of the system from its component 

parts.  These self-organizing properties are significant because they demonstrate that 
whenever a complex system emerges, the system will evolve in ways that ensure its 
continued survival.  Dynamic systems — even systems originally created by humans for 
the benefit of humans — have inertia and self-interest of their own, regardless of their 
creators’ intentions. 

     
Spontaneous order and collectively autocatalytic set theory both reject 

reductionism, the idea that complex phenomena can be best understood by studying 
their component parts.   Rather, they emphasize that certain qualities of the whole 
cannot be reduced to the individuals within it.  Friedrich Hayek’s emphasis on the 
ignorance of individuals within the economy, for instance, suggests the importance of 
the societal whole relative to the individual.  The distributed nature of knowledge 
ensures both that no particular individual can fully understand the economy, and that 
spontaneous coordination of individuals is necessary to achieve greater ends.  Thus, 
knowledge is holistic and irreducible. 

 
Similarly, the theory of collectively autocatalytic sets necessarily implies that 

reproduction does not merely take place at the individual level but also at the level of 
groups. Although the nature of individual reactions guides the formation of the larger 
whole, the nature of the whole also guides the organization of the parts.  Moreover, 
collectively autocatalytic sets are subject to natural selection because they, like the 
individuals within them, evolve by heritable variation. Selection does not only act upon 
the individual parts of a set, but also on the whole. 

 
Related to multilevel selection, these theories also suggest the importance of co-

evolution, where individuals or groups simultaneously adapt to each other, in dynamic 
systems.  Co-evolutionary and symbiotic networks not only advantage the individual; 
they are also essential for preserving the group. Multi-level selection becomes possible 
when individuals form mutually dependent relationships that, when sufficiently dense 
and interconnected, create and strengthen the larger whole. 
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Co-evolution can take several possible forms. First, it can produce 

evolutionarily stable strategies, where individuals act in ways that may appear counter 
to their self-interest, but are in fact preserving the larger whole. A classic example is 
host-pathogen co-evolution, where there is selection for decreased lethality of the 
pathogen so that it can continue living within its host. Second, co-evolution can produce 
Red Queen behavior, where, in an ever-changing environment with ever-opposing 
agents, adaptive agents must constantly evolve in order to maintain their relative 
adaptiveness.   

 
What does all of this mean for law and policy? It means the law is dynamic 

system which reproduces itself by forming mutually beneficial networks with societal 
entities. These networks catalyze each other’s reproduction and consequently 
reproduce the legal system as a whole.   The notion that legal institutions are 
adversarial and constraining towards the entities they regulate is incomplete.  Actually, 
they co-create each other’s evolutionary niches, in an act of mutual preservation.  

 
This co-evolutionary process between law and society cannot be controlled, 

predicted, or even fully understood. Laws are set in motion and catapulted into an 
ever-evolving dance between the legal system and the entities it regulates. 

 
I will give two examples. First, the failed War on Drugs shows that legal 

prohibitions do not deter illicit trades but often re-enforce them. Government institutions 
and illicit markets continually ratchet up their actions against each other, forming an 
action-reaction positive feedback loop. The co-evolutionary networks eventually become 
sufficiently dense so as to cross a threshold where government and drug markets co-
create each other’s evolutionary niches.  Drug laws enable the growth of black markets 
and spawn various types of crime. As social unrest due to drug trade-related crime 
increases, so does the justification for more drug control laws, despite the fact that 
much of the crime was caused by the passage of the laws in the first place. 

 
Second is the failure of banking regulations and the Dodd Frank Act.  The act 

aims to mitigate the hazards of Too Big to Fail (TBTF), a financial system with a small 
number of banks so large that one bank failure can bring down the entire financial 
system. By identifying and regulating these TBTF banks, the regulations attempt to 
diminish systemic financial risk. But in reality, these regulations further entrench TBTF 
and destabilize the financial system. This result, though unintended, follows a familiar 
trajectory of positive feedback between government and large banks. Government 
intervention produces moral hazard and, consequently, further risk taking, as individuals 
and firms come to expect to be bailed out in times of trouble.  Excessive risk taking 
destabilizes the financial system even more, and prompts further intervention. This 
pattern produces a mutually dependent, mutually empowering relationship between the 
government and big banks, while worsening the economic problems that inspired 
regulation in the first place. 
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As the banking example shows, society can either endure small and intermediate 
collapses or large and rare collapses.  Suppression or mitigation of smaller crises 
through legal engineering will ensure the inevitability of larger crises.  American banking 
policy attempts to suppress smaller financial collapses by refusing to allow banks (and 
their customers) to fail. This transmits risk to the financial system and increases the 
likelihood of contagion and systemic collapse.  

 
So we can see another layer that makes designing legal systems impossible. Not 

only do creative individuals use the laws as adjacent possible niches, their actions 
produce emergent behavior that themselves cannot be controlled or predicted.  
Attempts to engineer the systems to avoid these unpredictable consequences will 
always fail.  This is not just because of adaptive individuals that innovate around the 
rules, but, as we see here, because these attempts will shape the systems themselves.  
Policies intended to deter bad behaviors may produce a co-evolutionary system that 
actually encourages, even depends on them.  Policies intended to create stability may 
actually transmit risk across the entire system.  The creativity of systems is like the 
crashing of stormy ocean waves, where the effects of policies clash and collide in 
unpredictable ways, and the force unleashed is so great it cannot be managed.    

 
COMPLEXITY CATASTROPHE 
 

In a way, these ideas describe the life cycles of systems. Individual interactions 
generate complexity at the level of the whole, and the process is governed by 
evolutionary forces rather than laws.  But with the legal and political systems practically 
grinding to a halt, we are at a precarious point in the cycle.  In my view, our political and 
legal systems are so complex that they have reached a point of diminishing returns — a 
condition that Kauffman calls the “complexity catastrophe.”  As the number of parts and 
interconnection of the parts within a system increases, conflicting constraints on the 
system’s development proliferate rapidly as a result.  These conflicting constraints limit 
the possibilities for the system as a whole to optimize its fitness, resulting in ever poorer 
outcomes.  

 
To understand the “complexity catastrophe,” a detour into NK fitness landscapes 

is needed. An NK fitness landscape is an evolutionary model that models the 
interactions of adaptive agents and the evolutionary environment. The landscape itself 
contains both the number of individual components in the system and the interaction 
between the components.  The landscape visually demonstrates the high fitness peaks, 
“where the good designs in a design place are located,” versus the valleys and crevices, 
where fitness is low.  Adaptive agents are directed to take a “random walk” across the 
landscape, simulating the blind process of evolution.  In the process, the agents 
encounter peaks and valleys in the landscape, which represent the different possible 
fitness levels that can be achieved. If the agents wander too far down into a valley, 
however, they are selected out of the landscape because their fitness is too low to 
survive.  By traversing over the landscape towards greater fitness, agents adapt to the 
environment. 
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The shape of the landscape, including the number and ruggedness of peaks and 
valleys, is determined by the number of possibilities and the number of factors that can 
possibly affect N. N represents the state space of possibilities, or the number of 
possible outcomes that can be achieved in the system.  For example, N could represent 
the number of genes or the set of possible answers to a given legal question. K 
measures the epistasis of the landscape, or how many factors affect the development of 
N. K, then, measures the interconnectedness of the landscape. It can be used to tune 
the ruggedness of the landscape, or how many fitness valleys and peaks are present.  
As K increases from 0 to N minus one, the landscape goes from having a single smooth 
maximum to being totally random, between which the landscape becomes more and 
more rugged with more and more local maxima and less and less local correlation.  

 
Of course, we know that in the real world, the N and K values are not actually 

determinate. However, I still think the model is useful in showing the effects of 
interconnectedness in complex systems.   

 
The higher the K value, the more interconnected the system and the greater 

number of peaks with lower possible fitness values.  By contrast, when there are only a 
few possible factors that will affect N, meaning that K is low, the landscape has few 
fitness peaks that are very tall.  The system is simple but highly adaptable. When these 
factors are more numerous, which occurs when the system is more complex, the 
landscape becomes more rugged, with numerous but shorter peaks. In the biosphere 
and the legal system, the landscape is likely multi-peaked, so that there are multiple 
possible fitness optima. However, the more peaks in the landscape, the less height 
each peak has, meaning that the system has less and less capability to increase its 
fitness level as a whole.  Thus, the greater the complexity in a system, the lower the 
possible fitness the system as a whole can achieve.  Eventually, possible fitness 
increases approach zero and the landscape becomes essentially flat as the peaks 
disappear. At this point, the system’s relative adaptiveness becomes so poor that the 
system collapses.  

 
In short, the complexity catastrophe means that high levels of interaction in 

systems with a large number of components can lead to a decrease in performance. 
This insight applies to organizations and institutions, which themselves are networks of 
interactions. The more interconnected a system becomes, the more trouble it has in 
adapting to sudden changes.  Of course, this is not to say that interconnectedness and 
complexity are bad; in fact, they have been necessary for human societies to flourish.  
But there is a point of diminishing returns, where increasing complexity means 
decreased fitness.  This phenomenon seems ripe to occur in the United States, where 
our system of laws is incredibly complex, and may explain why we have so much 
difficulty coming up with any kind of solution to our problems.  By trying to “design” our 
way out of it, we only increase the noise and needless complexity and hasten the 
system’s demise.   
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FROM DESTRUCTION TO CREATION 
 
  Though this might all seem pretty negative, I don’t want to just tear things down.  
So I will end with some thoughts about how we might build up.   
  

We will not get out of this by design or reform.  Because our current system was 
designed to be like a machine, it cannot withstand the creativity of human nature and 
the universe.  If we do more of the same we will never transcend this conflict.  Instead, 
we must build something new, working with the creativity of the adjacent possible 
instead of against it.   

 
I believe we will do this not by coming up with some new, universal theory, but by 

becoming the essence of sustainability through our own practices and relationships.  
This is the essence of bottom-up governance, and it need not be political in a traditional 
sense.  By this, I mean that our problems will not be solved via centralized government 
action.  Instead of fighting the creativity and dynamism inherent to the universe and the 
human spirit, we must view these qualities as strengths and use them to our advantage. 

 
We can reclaim our own destiny by becoming more self-reliant and lessening our 

dependence on the systems that oppress us.   By diminishing our reliance on 
consumerism, we decrease the power of the banking industry, Wall Street, and 
corporations that profit from destroying the environment and human lives. By taking 
responsibility for our own lives and rejecting the reflexive, “there ought to be a law” 
mentality, we decrease government intrusion into our private lives and the power of 
government authorities to take arbitrary actions against us. And so on and so forth.   By 
creating sustainability and self-reliance at home, we strip control from those who seek to 
oppress us.  That is truly bottom-up governance. 

 
If enough people change their attitudes, it will become infectious and reach a 

tipping point that can change society as a whole.  This will be far more effective than 
trying to control everything through hierarchies and institutions, which are currently 
paralyzing our society.   

 
Finally, I believe we must deemphasize material, objective measures of success 

— where everyone is reduced to numbers and data — and rediscover the deepest 
values that drive us, and our connection to the spiritual realm.  Striving to achieve hard, 
predefined objectives is unlikely to produce happiness and satisfaction EVEN IF we 
achieve it, and highly likely to create unintended consequences.  Instead, we might 
remain open minded about our direction and allow our values — including our 
compassion for others — to drive our actions in the present.   In this, spirituality, art, 
poetry, music and connection with nature should be central to the human experience as 
it was for many centuries, rather than dismissed as an afterthought.  These art forms 
are crucial to our self-expression and serve as a gateway to understanding of our place 
within the universe.  We have been so disenchanted, so taken by the mechanical view 
of nature, that we have forgotten the centrality of the arts to our identity, and our need to 
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connect with something bigger than ourselves.  As Stu has so passionately argued, we 
must become re-enchanted in order to reclaim our creativity.   
  

Though these times are difficult, they have the potential to unleash the greatest 
evolution in human consciousness that we have seen in many years.  We must reclaim 
our creativity to do, we have no other choice. 


