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I: The nature of emergence

For some decades emergent orders have attracted growing 
interest across many disciplines, from physics to the social 
sciences. Emergent systems are nonlinear, meaning they 
do not arise through chains of causation. They are instead 
networks shaped by the back and forth influences of mu-
tual causation. Each node in such a network influences and 
is influenced by other nodes through positive and negative 
feedback signals that, taken together, generate the order as a 
whole. The order is a kind of pattern in relationships rather 
than an arrangement of objects, which themselves might be 
individually mobile and transient. Objects come and go; the 
pattern remains.

Emergent perspectives constitute a third approach to 
existing scientific research strategies, which traditionally 
focused on what mathematician Warren Weaver (1948) de-
scribed as either “simple” phenomena or those characterized 
by “disorganized complexity.” Simple phenomena, Weaver 
wrote, possess two variables: changes in one are the result 
entirely or almost entirely of changes in the other. While 

other factors might also contribute, Weaver (1961, 57) states 
that “the behavior of the first quantity can be described with 
a useful degree of accuracy by taking into account only its 
dependence upon the second quantity, and by neglecting the 
minor influences of other factors.” Centuries of research in 
the physical sciences focused on problems of this sort, lead-
ing to much of our modern technology. 

Around the end of the nineteenth century this tradition-
al approach was enriched by tools developed for analyzing 
disorganized complexity, phenomena with unmanageable 
numbers of variables interacting randomly with one another. 
In these cases statistical techniques could discover otherwise 
invisible enduring patterns. Probability theory and statisti-
cal mechanics opened up these phenomena to scientific ex-
ploration, and have generated many practical applications as 
well. 

Successful as these approaches had proven, they did 
not address what Weaver termed problems of “organized 
complexity” a “middle region” of phenomena possessing 
too many variables to be studied by the reductive methods 
so successful with simple phenomena but critically differ-
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ent from disorganized complexity that could be analyzed 
statistically. In organized complexity, predictable patterns 
arose from relationships among many variables that pos-
sessed their own organization and mutually influenced one 
another. As examples Weaver referred to how an organism’s 
genetic constitution expresses itself as an adult or how the 
price of wheat is determined in the market. 

As commonly encountered, emergent order usually ap-
plies to two of the phenomena Weaver (ibid.) describes. In 
certain kinds of open physical systems involving enormous 
numbers of simple elements existing far from equilibrium, 
advances in nonlinear mathematics showed how emergent 
patterns can still arise. Some researchers such as Albert-
Laszlo Barabasi (2007) suggest all emergent phenomena 
can be understood this way. Approaches such as Barabasi’s 
have identified important phenomena within organized 
complex systems. For example, power laws suggest that ex-
tremes of inequality emerge from the process of network 
formation rather than qualities unique to the patterns’ ele-
ments. Formal equality can breed enormous inequality due 
to systemic features (Barabasi, 2003). In addition, adaptive 
systems apparently require most nodes within a network 
to have only a very few links with other nodes—as Stuart 
Kauffman put it, “somewhere in the single digits”—no mat-
ter how large the network (Kelly, 1994). These are important 
findings, but the strong sense of this claim remains a promis-
sory note with strong arguments against it.

An alternative perspective is taken by Evelyn Fox Keller 
(2009a, 26), who argues systems accessible to analysis by 
statistical nonlinear thermodynamics are open to energetic 
input but not “generally open to material or informational 
input or output.” She elaborates: 

Stripes, rolls, whirls, eddies are all phenomena indica-
tive of complex nonlinear dynamics; they . . . share with 
organisms the property of being open, far from equi-
librium, dissipative. But they still lack the properties 
that make organisms so insistently different from phys-
ical systems . . . function, agency, and purpose (Evelyn 
Fox Keller, 2009a, 27; cf. Kauffman, 2008, 72-8).

Emergence within the biological world and in society 
are examples of Weaver’s “organized complexity” because 
they reflexively interact with one another, unlike colliding 
billiard balls. But unlike non-living complex systems, change 
is internal to living systems as well as generated by their 
openness to outside disturbances. As Keller put it1:

We have learned that a science of self-organized com-
plexity will have to take into account processes of self-
assembly and self-organization in multilevel systems, 
operating on multiple spatial and temporal scales 
through multilevel feedback in which the internal 
structure and properties of the component elements 
are themselves responsive to the dynamics of the sys-
tem (Keller, 2009a, 30).

Unlike non-living chemical phenomena such as Ilya 
Prigogine studied, in living cells systemic feedback serves to 
maintain the cellular system of which it is a part, creating 
a homeostatic order that does not approach equilibrium as 
long as life exists (Prigogine and Stengers, 1984). Prigogine’s 
studies of nonliving dissipative structures required outside 
energy to continually be supplied. 

In living systems Keller argues emergence takes two 
forms. Natural selection is the best known, but the origin of 
life cannot itself arise that way. Natural selection requires the 
existence of a stable cell subject to mutation. The cell must 
already exist. Keller (2009b, 9) calls the process that origi-
nates such a cell “internal selection” which “follows auto-
matically from their contribution to the persistence of the 
system of which they are a part. … their existence is what 
lends the cell the stability for natural selection to operate.” 
Natural selection arises out of this process as its effect, not its 
cause. Biological emergence can occur either through inter-
nal selection or from Darwinian natural selection.

Keller (2009b, 19) explains that in living organisms 
agency, function, and purpose, “seem clearly to require an 
order of complexity that goes beyond that which spontane-
ously emerges from complex interactions among simple el-
ements.” The study of organized complexity is the study of 
emergence in living systems, and apparently only in living 
systems.

Keller (2009b, 20-1) prefers the term “robustness” to 
“stability” when referring to living systems because they are 
always in motion. They are robust “with respect to the kinds 
of perturbations that are likely to be encountered.” 

Systems of organized complexity are adaptive. Elements 
internal to these systems react to changes in their environ-
ment, “interpreting” this information based on their local 
situation, and so reacting to feedback in positive or nega-
tive ways. This process appears to go all the way down to any 
form of life, as single cells have demonstrated an ability to 
remember and even anticipate repeated events (Saigusa et 
al., 2008). 
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Another useful descriptive term is “complex adaptive 
systems.” They are adaptive because they maintain their pat-
tern of organized relationships by adjusting internally to 
environmental changes that would otherwise disrupt them. 
Organisms, communities of organisms, ecosystems, evolu-
tion, and social systems are examples of such systems. 

In contrast to purely statistical approaches appropriate 
to complex nonliving systems, Keller (2009a, 30) emphasizes 
that “[r]ather than trying to transcend the particularities of 
the system through statistical averaging and placing one’s 
confidence in the significant emerging patterns of maximum 
likelihood, we may find the secrets of biological organiza-
tion residing precisely in the details that have been washed 
away.” Significantly in terms of my argument to come, Keller 
cites a study by David Noble of the internet that shows “the 
best-performing topologies are precisely those with low like-
lihood” (Barabasi, 2003, 70-1). 

From her perspective the most central research ques-
tions become, “first, how do new ways of persisting, new 
stable modes of organization – come about, and second, 
how are they integrated into existing forms?” (Keller, 2009a, 
20-1). The relevance of Keller’s framework for understand-
ing emergent processes within society should be clear. Many 
emergent social processes are characterized by internal 
rather than natural selection. How then do social emergent 
systems come about and how are they integrated into other 
such orders in society and its environment?

COSMOS + TAXIS focuses on these kinds of questions. 
Other emergent orders, such as ecosystems, are important to 
us primarily for the light they can shed on social orders. If 
Keller’s distinction holds, nonliving complex systems will be 
still less useful.

Connecting threads
In contrast to those arguing for a clear distinction between 
the social and natural sciences, this emergent paradigm en-
compasses social orders within a framework that includes 
biology. It arises from many converging threads of research, 
particularly over the past several decades (Keller, 2008). 
What follows are brief cameos of five scholars I regard as 
particularly important in helping constitute this paradigm, 
and in explaining why it is important in the social sciences: 
Evelyn Fox Keller, Thomas Kuhn, Jane Jacobs, F. A. Hayek, 
and Michael Polanyi.

Evelyn Fox Keller
Evelyn Fox Keller is more than an insightful observer of the 
increasing interest in self-organization and emergent order 

across disciplines. She has also made important contribu-
tions to this field in biology.

Ilya Prigogine’s research on self-organization in far-
from-equilibrium dissipative chemical structures inspired 
Keller, a physicist, to investigate how biological structure 
could emerge out of an undifferentiated beginning. As she 
put it, “[a]ll cells of a complex organism derive from the 
same initial cell and presumably, therefore, have the same 
genetic material” (Keller, 1985, 150). How, then, could the 
enormous differentiation of functions and structures arise 
that exists within so many organisms? Keller (ibid.) explains 
that it was mathematics rather than the biology of the time 
that gave her the needed insight. She had come across Alan 
Turing’s then little known 1952 paper on morphogenesis, 
the generation of form. Turing showed mathematically how 
diffusing and interacting chemicals could generate form, in 
other words, how self-organization and structure could arise 
from out of an undifferentiated beginning. Applied mathe-
matician Lee Segel then convinced her that slime molds were 
a good organism with which to research this question. 

Slime molds challenge our sense of what it is to be an 
organism. Part of the time they exist as single-celled amoe-
ba-like individuals crawling across a forest floor. At other 
times, when food becomes scarce, these individuals coalesce, 
forming a larger multi-celled organism able to detect food 
sources. If the organism is broken up into individual amoe-
bae, they come together again to form a new one. Ultimately 
it crawls to a higher point, stops, raises a spoor stalk, and 
reproduces through emitting spores that again become sin-
gle-celled amoebas. As amoebae they are the single-celled 
organisms mentioned above that are able to anticipate future 
events and remember past ones. Slime molds are indepen-
dent individual cells and part of a larger differentiated or-
ganism (Bonner, 1980; Keller, 1985). How do they do this?

Until Keller’s research scientists assumed slime molds 
formed under the influence of a “pacemaker cell” that served 
as a kind of leader. It differed somehow from the others and 
triggered their collective coming together. But such cells had 
never been identified.

Inspired by Turing’s insight, Keller guessed slime mold 
cells might all be equal, and when conditions were right, 
simple rules followed by all cells triggered the larger aggre-
gations. No pacemaker cell was necessary. In 1969 Keller 
and Segel published their research showing this was the case 
(Keller and Segel, 1969). Simple rules followed by indepen-
dent individuals could generate complex adaptive patterns 
far beyond their ken. The resulting organism could adapt in-
dependently to its environment.
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We know today that slime molds are hardly unique. The 
role of simple chemical signals in enabling social insects 
such as ants and termites to develop extraordinarily complex 
societies is now well established (Wilson, 2012). Keller’s ba-
sic insights also easily translate into more complex versions 
of social phenomena in the human world.

Thomas Kuhn 
Thomas Kuhn is not usually included in discussions of 
emergence, yet I think he is important in understanding how 
it occurs within social phenomena. In return, the concept 
of emergence solves a vexing difficulty many have had with 
Kuhn’s argument. 

Kuhn’s (1962) The Structure of Scientific Revolutions 
challenged the popular idea that science proceeds largely 
through the gradual accumulation of facts, each a brick in 
the edifice of knowledge. Instead, major scientific advances 
result in new “paradigms” that are not part of the same intel-
lectual world as the established paradigms they replace. The 
traditional model of science as gradually approaching Truth 
was mistaken. 

Kuhn’s argument took some time to shake up people’s 
understanding of science, but by the 1970s it had inspired 
a multitude of books, collections of essays, and conferences 
(see Lakatos and Musgrave, 1970). 

Central to Kuhn’s approach was his distinction between 
“normal” and “revolutionary” science. Under normal cir-
cumstances scientists work within an established “para-
digm,” but as it is applied to exploring new questions, over 
time, unexpected problems eventually emerge. Sometimes 
these nonconforming findings are later resolved, and some-
times they persist as puzzling anomalies. At some point 
anomalies inconsistent with the reigning paradigm turn out 
to be clues leading some to develop an intellectual “revolu-
tion,” resulting in a new paradigm. New questions open 
up that would have meant little or nothing under the older 
paradigm, and older questions are sometimes abandoned as 
useless or irrelevant.2

In a much challenged term, Kuhn (1962) argues that—
strictly speaking—paradigms are “incommensurable.” 
Consequently, science demonstrates no clear direction to-
wards Truth. Kuhn directly challenges almost all scientists’ 
image of scientific knowledge as a collective human effort 
gradually discovering Truth. As David Weinberger (2012) 
puts it, “if science exists within paradigms and if those 
paradigms can’t understand one another, and if there is no 
Archimedean point from which to view them, then how can 
we tell if we’re making progress?” There is obviously order 

and progress in science, but what kind? Kuhn himself had a 
difficult time explaining just what kind it was.

Incommensurability and Truth: a problem solved
At first take Kuhn’s argument appears too strong. Scientific 
knowledge is obviously cumulative in the sense that things 
able to be done from within a Newtonian framework remain 
able to be done from within a relativistic or quantum per-
spective, while the latter paradigms enable things to be done 
regarded as impossible from a Newtonian perspective. Isn’t 
being able to reliably do new things evidence we are expand-
ing our knowledge of truth? 

Further, individual scientists are often passionately mo-
tivated by their search for truth, and this passion is necessary 
for good science to be done (Polanyi, 1974). How do we har-
monize individual scientists’ pursuit of truth within a larger 
context where, if Kuhn is right, we have no solid reason to 
argue truth is being cumulatively approached?

If science does progress towards truth, once this direc-
tion is discovered, further advance could at least in principle 
be planned, and so made subject to organizational criteria of 
efficiency. It would be a march towards a goal which, if not 
itself yet known, can be understood as at the end of a clear 
path. But if science is not of this nature, what is it? 

I think the confusion arises from the assumption that 
scientific method, to use a shorthand term, developed to 
discover Truth. It did not. It developed to discover a certain 
kind of knowledge which scientists hoped would lead them 
to truth.

Physicist John Ziman (1978) calls the knowledge scien-
tific methods seek “reliable knowledge.” Scientists privilege 
measurement, prediction, experiment, and to a lesser degree 
reason as tests potential scientific propositions must pass. 
These methods evolved as early scientists sought standards 
others would accept as valid for evaluating their work, while 
avoiding treading in realms where theologians sought to mo-
nopolize authority (Toulmin, 1992). The relative importance 
of these evaluative criteria changes between scientific disci-
plines and within a discipline over time. Compared to chem-
istry experiment is unimportant in astronomy. Prediction 
only recently became important in the study of evolution, as 
when the existence and geological location of the early fish/
amphibian Tiktaalik was predicted before it was discovered. 
“Scientific method” is flexible in its details and biased to-
wards finding what is universally reliable. 

Ludwig Wittgenstein (1974, 370) states: “Tell me how 
you seek and I will tell you what you are seeking.” The “how” 
by which science seeks knowledge carries within it a model 
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of the reality it assumes to be true. Such a reality is imper-
sonal, material, and governed by physical “laws.” The meth-
ods of science were devised to discover how knowledge of 
that kind could be revealed. As biologist Richard Lewontin 
approvingly observes: 

It is not that the methods and institutions of science 
somehow compel us to accept a material explanation 
of the phenomenal world, but, on the contrary, that we 
are forced by our a priori adherence to material causes 
to create an apparatus of investigation and a set of con-
cepts that produce material explanations, no matter 
how counter-intuitive, no matter how mystifying to the 
uninitiated (Lewontin, 1997).

If knowledge claims cannot be tested by experiment, 
measurement, prediction and perhaps reason, science has 
nothing to say about them. For example, we are certain we 
are conscious and have inner subjective awareness. But con-
sciousness has long been a problem for science because we 
cannot measure, predict, or experiment directly upon aware-
ness in an inter-subjective way. Even in neuroscience we can 
at best find physical correlations. If awareness is basic to re-
ality, science is ill-equipped to study it.

As a system science discovers reliable knowledge. When 
physics shifted from Newtonian to Quantum mechanics 
physics became more reliable, but that did not mean we nec-
essarily got closer to Truth.

As individuals the best scientists seek truth. In doing so 
they rely on methods devised to provide reliable knowledge 
so that they can demonstrate their findings to others. These 
tools of inquiry may or may not ultimately give us truth, but 
they do enable scientists to acquire an ever greater fund of 
reliable knowledge.

Translating this to the present context, it implies that we 
are confident that our journal will contribute to humanity’s 
fund of reliable knowledge and depend on our contributors’ 
search for truth for this to happen.

Jane Jacobs
At a time when many believed cities could be planned and 
reorganized through directives chosen by experts, Jane 
Jacobs’ studies of urban structure and the dynamics of cities, 
particularly within neighborhoods, raised a major challenge 
(Jacobs, 1961). Jacobs argues that cities are too complex to 
respond predictably to such planning. Focusing initially on 
neighborhoods (ibid.), she argues that cities constitute a 
kind of urban ecology, a spontaneous network of intricate 

relationships spanning many fields of knowledge and ac-
tivity. Order emerges by residents independently adapting 
to one another rather than from following a master vision. 
Successful growth requires cultivating good initial condi-
tions, and Jacobs argued such conditions were often the op-
posite of those favored by urban planners. Simultaneously 
these principles were being successfully applied in the de-
velopment of Vancouver, BC, although at the time not at-
tracting much attention elsewhere (diZerega and Hardwick, 
2011).

Jacobs’ analysis is an ecological one, emphasizing how 
people’s networks of informal relationships generate stable 
patterns of urban life, without these patterns being intended 
by anyone and without their details being predictable or sta-
ble. For example, short blocks turn out to lessen the preva-
lence of crime, because by increasing valuable commercial 
locations, they attract more pedestrians and thereby generate 
more “eyes on the street.” They also slow traffic. Commerce, 
vehicular and foot traffic, and public safety all influence one 
another. No one can predict what store or even what kind of 
store will locate where. Those decisions depend on local in-
sight and dispersed knowledge of circumstances among ur-
ban residents. But prediction of broader patterns is possible.

Jacobs later pursued her approach farther. In Cities and 
the Wealth of Nations (Jacobs, 1984) she argues cities are 
spontaneous natural results of growing social complexity, 
whereas larger political boundaries are arbitrary with little 
relation to the underlying social ecology. Political power 
is often parasitic on the wealth and culture created by and 
within cities. Jacobs juxtaposes an ecological model of so-
cietal development to one based on hierarchies of rule, and 
argues for the greater importance of the former and the fre-
quent unfortunate results arising out of the latter. Ultimately 
her research led her to consider the broad systemic issues 
(cf. Jacobs, 1994; 2004) to which we hope COSMOS + TAXIS 
will contribute. 

There seems little similarity between slime molds, the 
history of science, and the structure of urban neighbor-
hoods. But from an emergent order perspective there is.

In living systems emergent phenomena beyond the cel-
lular must be due at least in part to communicative relations 
linking individuals. If emergent biological and social phe-
nomena were cases of organized complexity, signals had to 
be passing between those involved, and those signals had to 
be able to go in both directions. Slime mold cells communi-
cated chemically. So did the social insects. 

Slime mold cells had no intention to form a multi-cellu-
lar organism. Ants and termites did not envision their com-
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plex colonies. Neither did humans. Despite humankind’s 
dramatic differences from these organisms, producers and 
consumers in a market need no more knowledge of markets 
to generate one than termites need knowledge of their colo-
ny. Each need only apply simple rules to guide its use of lo-
cal information to generate something far beyond individual 
capacities. 

It is here that F. A. Hayek and Michael Polanyi enter into 
our discussion.

Friedrich Hayek 
By the late 1920s, F. A. Hayek had become the major theo-
retical critic of arguments for centrally planning a complex 
economy. Along with his one-time teacher Ludwig von 
Mises, his study of market processes led him to see markets 
as a decentralized coordination and discovery system, where 
feedback through prices signal the different financial costs 
of various means for pursuing different economic plans. By 
providing a common scale among divergent resources, pric-
es serve as signals facilitating efficient resource use, at least 
in terms of the values reflected in those prices. Each individ-
ual uses price information, in combination with their knowl-
edge of local conditions and personal insight, to determine 
which plans they believe are worth pursuing. Price signals 
generated by continuing processes of exchange make the 
market quicker and more adaptive in facilitating and react-
ing to changes than any centrally planned system. They are 
also able to handle vastly more information than any type of 
deliberate planning.

While they always agreed with regard to the weakness-
es of central planning, the two economists (i.e. Hayek and 
von Mises) increasingly diverged methodologically. Mises 
sought to turn economic theory into a strictly deductive 
“praxeology” of logical propositions derived from “human 
action.” Hayek was skeptical. People learn, and how people 
learn is an empirical, not a deductive question (Caldwell, 
2004). Perhaps even more fundamentally, Mises’ method de-
pends on keeping ends analytically separate from means, but 
human action, which normally integrates these elements of 
thinking, rarely can be understood this way. Finally, Mises 
always argued for a strict demarcation between the social 
and physical sciences whereas Hayek abandoned this dis-
tinction. 

Hayek was strongly influenced by Warren Weaver’s dis-
tinction between simple and complex phenomena, and the 
inapplicability of statistics to carry us far in the study of or-
ganized complexity (Caldwell, 2004, 302-06). He realized the 
theory of evolution was such a science, as was economics. 

Hayek understood that the social sciences were compatible 
with work being done in other scientific fields focusing on 
organized complexity, breaking down the traditional distinc-
tion between the social and natural sciences (Caldwell, 2004, 
362). 

Using our terminology, market orders emerge from the 
independently chosen activities of all participants. These par-
ticipants are linked together by feedback through changing 
prices, with each responding based on their local knowledge 
and insight, and each response perpetuating the feedback 
as signals to future participants. Prices signal how money— 
systemically defined wealth—can be most efficiently used or 
acquired, although it is up to individuals to determine how 
money relates to their other values. Hayek called the pattern 
that emerged a “spontaneous order.”

Michael Polanyi
Around the same time the chemist Michael Polanyi (broth-
er of Karl) developed a similar understanding of science. 
Polanyi argued that science is a community devoted to free 
inquiry about the physical world, one whose norms subjects 
its members’ theories and arguments to powerful tests while 
honoring the few whose work challenging dominant views 
survives this demanding scrutiny. 

In science people pursue research of their choosing, 
while remaining subject to common rules and to the free 
and un-coerced discipline of the community’s judgment as a 
whole. The many decisions that ultimately generate the com-
munity’s knowledge are made independently by individual 
scientists, but science itself is a community creation. While 
individual scientists master only their own field, and often 
only small parts of it, their knowledge overlaps that of oth-
ers. Polanyi (1969, 85) contends that “an indirect consensus 
forms between scientists so far apart that they cannot under-
stand more than a small part of each other’s subjects.” The 
scientific community is self-governing, but it is not a hierar-
chy. No one is in charge. 

Using our terminology, science emerges out from sci-
entists’ independently chosen activities, linked together and 
coordinated by feedback from the scientific community as a 
whole. Within science, reputation—not money—constitutes 
a scientist’s systemic “wealth.” A scientist might not be per-
sonally motivated by reputation as a creative entrepreneur 
might not be motivated by profit maximization, but reputa-
tion and money are the respective means by which these sys-
tems coordinate information far too complex for anyone to 
grasp in detail.
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Polanyi (1969, 85) describes science as a “spontaneous 
order.” Hayek and Polanyi described different spontaneous 
orders and identified different communicative systems of 
positive and negative feedback that develop spontaneously 
within them. Both science and the market arose out of inde-
pendently chosen and often contradictory plans made and 
pursued by those acting within their frameworks of proce-
dural rules. Each also agreed the subject of the other’s study 
was a spontaneous order. 

2: Spontaneous order

Not all social emergence constitutes a spontaneous order 
such as the market or science, even though both Hayek and 
Polanyi sometimes employed the term to encompass emer-
gent social orders as a whole, and even biological phenome-
na. But their doing so obscured what was most unique about 
the market and science. For example, Polanyi writes that 

[a]n aggregate of individual initiatives can lead to the 
establishment of spontaneous order only if each takes 
into account in its action what others have done in 
the same context before. Where large numbers are in-
volved, such mutual adjustment must be indirect: each 
individual adjusts himself to a state of affairs resulting 
from the foregoing actions of the rest. This requires 
that information about the state of affairs in question 
be available to each member of the aggregate; as in the 
case of such communal states of affairs as the condi-
tions of various markets. . . (Polanyi, 1998, 195-6).

In a similarly expansive fashion, Hayek (1973,  37) 
writes that “the special kind of spontaneous order we call 
organism.” This expansive definition of spontaneous order 
casts the net too widely.

Polanyi’s description appears to make a jazz ensemble 
a spontaneous order. While jazz is emergent, jazz musicians 
hear the performance and can adapt to it. Market or science 
participants see only that tiny portion of the whole that in-
terests them, and little of the context. In jazz, musicians are 
“playing together” as a deliberate act; in markets or science 
there is no equivalent. In jazz the connection between the 
emergent performance and the intentions of the musicians 
is very close; in markets or science this need not be the case. 
Jazz has a beginning and an end. Neither the market nor sci-
ence does.

Hayek’s example of an organism is genuinely emer-
gent, but organisms develop towards a particular goal, a 

development that can be described as successful or not. 
They are teleological in a way that markets and science are 
not. Participants pursuing incompatible projects consti-
tute a central and inevitable dimension of market and sci-
entific phenomena, with the outcome of their competition 
unknown. Markets and science are discovery processes. In 
organisms competition like this would be pathological; the 
ends towards which they are developing are thus defined in 
advance. Puppies do not occasionally develop into goldfish.

I will define a spontaneous order more rigorously than 
did Hayek or Polanyi. Spontaneous orders such as the mar-
ket and science are a special kind of emergent order within 
society, and they are special in the same way. Emergence 
arises from mutual adjustment. As Hardwick (2008) and 
Hardwick and Marsh (2012) have emphasized, the sponta-
neous orders of science and the market arise from mutual 
adjustment among independent equals using systemically de-
fined feedback signals as guides to their actions.  

Hayek and Polanyi identified the basic processes that 
generate spontaneous orders. They arise from networks of 
independent equals whose actions generate positive and 
negative feedback that help guide future actors in pursuing 
their own independently conceived plans, thereby continu-
ing the feedback process. Each person is a node within a net-
work and is linked by feedback, with each node free to act on 
its own. The feedback they generate minimizes the knowl-
edge anyone needs about the system as a whole in order to 
succeed within it.

All spontaneous orders possess certain abstract features 
in common. Participants are equal in status and all are equal-
ly subject to whatever rules must be followed to participate 
within the order. All are free to apply these rules to any proj-
ect of their choosing. Anything that can be pursued without 
violating a rule is permitted, including pursuing mutually 
contradictory goals. Finally, these rules facilitate coopera-
tion among strangers based on certain broadly shared values 
that are simpler than the values actually motivating many 
people when they participate. Compared to human beings, 
spontaneous orders are “value-thin.”

With this foundation we can begin to answer the first of 
Keller’s two main theoretical questions: How do “new stable 
modes of organization” originate? Here is an initial answer 
with respect to some.

Origins
Spontaneous orders developed from within societies that 
were growing increasingly “civil,” in the sense that more 
and more individuals were sharing equal and secure legal 
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status and were free to cooperate with one another along 
mutually acceptable terms. This development was long and 
drawn out, even in cultures profoundly influenced by ideas 
of liberal equality. For example, civil society had long existed 
among whites in the Antebellum South, but slaves were ex-
cluded. Today African Americans enjoy the same legal status 
as whites within the old Confederacy, and consequently are 
part of civil society.

As it developed, civil society also became increasingly 
differentiated. Using the terminology of ecology, with which 
it shares important systemic similarities, more and more 
niches developed where new types of organizations and ac-
tivities could flourish. Systems of specialized rules and feed-
back developed within some subcultures such as the early 
scientific community 

The feedback that emerged was increasingly impersonal, 
anonymous, and abstract. For example, in science over time 
standards of cooperation differentiated from those applying 
in society as a whole. Specialized rules facilitated scientific 
agreement even as they became less relevant for other kinds 
of cooperation. The scientific community became increas-
ingly autonomous from the society within which it arose, 
and proved able to exist across many different societies, tran-
scending local culture and custom. This process continues. 
Even now new and unanticipated spontaneous orders can 
arise, as with the Worldwide Web.

I believe this process describes a fundamental change in 
the nature of human relationships that, once it took enough 
hold, has progressively transformed society from one where 
hierarchy and status were taken for granted to one where hi-
erarchy required justification and status was assumed to be 
equal. In a very real sense it is a social mutation from what 
had preceded it.

My description of how distinct spontaneous orders 
emerge out of a less defined context offers one broad an-
swer to Keller’s question of how new complex adaptive so-
cial systems emerge. Her next question, how they interact 
with existing systems, is far more complicated. I believe 
Polanyi’s—and even more Hayek’s—studies of spontaneous 
orders powerfully enrich our capacity to answer this second 
and most complicated set of questions. 

Two disturbing implications
When I first read Polanyi’s essay “The Republic of Science” 
I was a young graduate student and a relatively orthodox 
classical liberal who admired Hayek’s work. I believed mar-
ket economies reliably responded to consumers’ desires and 
needs, and rewarded with profit those who did so most ef-

fectively. We were all consumers, so markets mirrored the 
values of—and responded to the choices of—free men and 
women. The details could get intricate, even paradoxical, but 
the basic principle seemed straightforward.

If, as Polanyi argued, science was also a spontaneous 
order this comfortable picture got more complicated. Both 
markets and science responded to free and un-coerced ac-
tions by participants, but they responded differently. People 
followed different rules. Feedback signals were different. 
And most importantly, the values each privileged as systems 
of coordination also differed. Science privileged reliable 
knowledge whereas the market privileged instrumental ex-
change. There were no truly neutral rules.

Two important insights arose from this realization. First, 
different rules generate different spontaneous orders, privileg-
ing plans reflecting different values. Once I realized that the 
market was not the only spontaneous order it became an 
open question as to how many such orders there might be. 
None could simply be declared the “best” for bringing peo-
ple’s voluntary plans into fruition. It depended on the plans.

Second, the values underlying these rules are often dis-
tinct from the values of those acting within their purview. A 
scientist’s personal motivation need not be connected to the 
reception of his or her research. The same holds for partici-
pants in the market process, where choices impact prices 
regardless of the chooser’s motivation. The orders succeed 
because—and as far as—rules and feedback are impersonal 
and apply to all, but the people acting within these orders 
are neither necessarily acting impersonally nor simply mak-
ing an instrumental exchange or seeking reliable knowledge. 
Very importantly, the values privileged by rules are not nec-
essarily harmonious with the values underlying people’s mo-
tivations. The traditional free-market liberal argument that 
markets simply reflect people’s values is false.

Systemic values
A distinction exists between individual values and what I 
call “systemic values.” No necessary identity exists between 
the values of those acting within an order and values privi-
leged by the order itself, values that strengthen as orders de-
velop. In any given instance, systemic and individual values 
might be in harmony but they also might not. 

This journal—COSMOS + TAXIS—is a response to just 
such an issue. In systemic terms, publishing scholarly re-
search is not intended to make money through royalties, but 
rather to gain authors recognition as having made valuable 
contributions within their field. With enough recognition 
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they are rewarded by the scholarly community with better 
positions, research funding, and so on. 

Increasingly today academic journals are published by 
corporations seeking to make a profit. Profit arises from 
scarcity relative to demand. Corporations want to maxi-
mize their profit by limiting access, whereas scholars want to 
make access to their work as easy as possible.

The values of corporate publishers and scholars pub-
lished by them are rooted in different kinds of spontaneous 
orders valuing different systemic resources and privileging 
organizations whose needs are in harmony with those re-
sources. By contrast, online open source creative commons 
journals such as this one are in harmony with scholarly val-
ues but not with market values. The Internet’s “gift economy” 
is in harmony with the “gift economy” that characterizes sci-
ence (Benkler, 2006, 455-6; see also Hyde, 1969, 77-83).3

Levels of concreteness
Certain common qualities are unique to all spontaneous 
orders. Their rules have to be procedural, facilitate coopera-
tion, and in a formal sense apply to all equally. With such 
rules people may engage in contradictory projects and in the 
process contribute to a larger order, facilitating successful 
pursuit of an unknown number of future plans. People are 
therefore free to act entirely on their own insights. These ab-
stract propositions apply to all spontaneous orders.

But any given set of rules, such as those generating mar-
ket or scientific relations, must be more concrete than sim-
ply facilitating cooperation. They facilitate certain kinds of 
cooperation. Prediction, measurement, experiment, and to a 
lesser degree rational explanation generate science, but not 
markets. Contract and property rights generate a market but 
not science. One privileges discovering reliable knowledge, 
the other privileges instrumental exchanges. 

Even more concretely, different property rights and 
rules of contract generate different patterns of market phe-
nomena. Markets exist when child labor is allowed and when 
it is not, when slavery is legal and when it is not, when work-
ers give up their freedom while on the job, and when they do 
not. This same principle holds for virtually the entire gamut 
of property rights that is usually simply assumed to exist, 
their concrete details ignored. What does it mean to “own 
land?” It is different in the market economies of Norway or 
England than in the market economy of the United States. 

The same observation holds for science. The details of 
the so-called “scientific method” manifest differently within 
different sciences. They also change over time within a sci-
ence, depending on the development of leading theories and 

the discovery of new means of measurement and experi-
mentation.

Consequently we need to distinguish which level of 
abstraction (among many) is being used in a study. This is 
particularly true when comparing spontaneous orders or 
how they interact, which is Evelyn Fox Keller’s second big 
question. An abstract market order can only coherently be 
compared to an equally abstract alternative. There are sev-
eral levels of concretization before we can compare actual 
historical instances of market and alternative phenomena 
(diZerega, 2008). This important area has only begun to be 
explored.

An abundance of spontaneous orders: Democracy
Ultimately I realized the principles underlying liberal de-
mocracy were also based on formal equality and the free-
dom of citizens to pursue different and even contradictory 
insights, subject only to following democratic procedures 
formally neutral as to their use. One person one vote, free-
dom of speech, freedom of organization, and common elec-
toral rules that apply regardless of the party or issue provide 
a framework of rules enabling people to pursue any plan of 
their choosing compatible with the rules. Feedback through 
votes is both positive and negative (diZerega, 2000; 2011).

Whereas science seeks to discover reliable knowledge 
and markets seek to facilitate the discovery and coordination 
of private plans through making instrumental exchanges 
easier, democracies seek what I term “public values,” which 
are the values citizens of a community want manifested 
within the community as a whole. 

Consider contractual property rights, which define the 
sphere of voluntary relationships into which right hold-
ers may enter. Markets cannot exist without such a sphere, 
yet the details of what should constitute such a right are by 
no means obvious or objective. For example, what counts 
as pollution and what does not, and do the criteria change 
over time with advances in knowledge or intensified con-
centrations of what was considered negligible at one time? 
The answers to these questions are public values that can-
not be discovered by markets, which depend on their having 
already been determined. Another example of how public 
values are distinct from those served by the market is the 
current controversy over private prisons, where few believe 
profitability is a sufficient measure of their value to society. 
Democracies enable all participants within a society to have, 
at one point at least, formally equal input into such decisions.
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In The Constitution of Liberty, Hayek (1960, 109) comes 
very close to grasping that democracies are spontaneous or-
ders, writing that it:

is in the dynamic, rather than in its static, aspects that 
the value of democracy proves itself. As is true of liber-
ty, the benefits of democracy will show themselves only 
in the long run, while its more immediate achieve-
ments may well be inferior to those of other forms of 
government (Hayek, 1960, 109).   

He was describing a discovery process where no one 
oversees the whole, as contrasted to an instrumental orga-
nization. The same point could be made with regard to mar-
kets and central planning. 

It is a puzzle to me why Hayek did not make the final 
connection, thereby uniting the three dominant institutions 
of liberal equality and making clear just how the principle 
of equal status transforms a society. But he did not, adher-
ing instead to the old state model of describing democracy 
and referring to the rarely existing “will” of the majority as 
its “sovereign” (ibid., 403).4 

In this failure Hayek missed the true significance of 
liberal social principles and the profound social mutation 
they made possible. Based on the ideal of equal status of all, 
Western liberalism replaced societies based on aristocratic 
and monarchical hierarchies with ones based on equal legal 
status. In the absence of emergent phenomena, liberal prin-
ciples would have had seriously chaotic results beyond the 
institutional level of a small town. Instead, liberal societies 
flourished economically, advanced scientifically, and—as de-
mocracy established itself—generally became more peaceful 
internally and externally. 

I think Hayek missed this connecting theme because of 
the context within which he developed his ideas. Common 
law was the other emergent order Hayek principally dis-
cussed, and in crucial respects it differed from the market 
order and science. Common law is not a spontaneous or-
der in the sense that markets, science, and democracy are 
(Vasconcelos Vilaca, 2010). 

Legal rulings are inherently hierarchical. Coercive deci-
sions are rendered over those unable to influence its content 
by others who are. Law might define and refine what con-
stitutes a voluntary contract, a procedural rule necessary 
for the market to arise, but law itself requires a hierarchy of 
power in order to enforce its decisions. Judges are the key 
participants in a common-law “discovery process” (Burczak, 
2006, 45-57). The general public is not. Perhaps his focus 

on the law, despite realizing that sometimes it needed to be 
changed from the outside by legislative action, prevented 
Hayek from seeing this final connection. 

Around the time I developed my insights about democ-
racy as a spontaneous order R. J. Rummel was discovering 
how these characteristics explained why democracies be-
haved differently from undemocratic states internationally 
as well as their greater internal peacefulness (see Rummel, 
1997). Soon afterwards, John Kingdon (1995, 222-230) came 
to similar insights while researching how American democ-
racy responded to unpredictable issues, how it “learned” 
and adapted very quickly compared to undemocratic states. 
Rummel was aware of the complementarity of his analysis 
with Hayek’s of spontaneous orders as well as my own of de-
mocracy.5 Kingdon apparently was not.

Earlier writers had sometimes appreciated the dis-
covery-oriented characteristics of democratic politics that 
distinguished them from more traditional forms of govern-
ment, but lacked the concept of emergent order that would 
enable them to fundamentally distinguish democracy from 
these same forms. Bernard Crick (1962, 61) in particular 
came close with his conception of politics as rejecting the 
entire concept of sovereignty, even sovereignty of the people. 
Crick also emphasized that politics was eternal discovery, 
where no single policy is sacrosanct and all must be subject 
to political decisions. It depends on societies not being de-
pendent “on a single skill, a single crop, or a single resource” 
(ibid, 141). 

James Madison, the earliest serious thinker to explore 
this perspective, may have come closest to an understanding 
of democracies as spontaneous orders, but lacked the term. 
Madison’s emphasis on democratic republics as being most 
secure when possessing many “factions,” none of whom con-
stituted a majority, as well as his argument that differently 
elected kinds of bodies, such as the House and Senate, are 
needed for discovering effective policies desirable for the 
community as a whole, led to this insight. He explicitly re-
jected majority rule and argued no unified will or plan was 
needed or desirable. Madison knew he was exploring new 
territory and argued that established ways of thinking about 
politics could not grasp what was happening in America 
(Madison, 1981, 361-62; see also diZerega, 2000, 57-132). 
But his warning was largely ignored, his path-breaking in-
sights not followed up.

The Worldwide Web
During the same period that Kingdon, Rummel, and I 
were developing complementary insights on democracy as 
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a spontaneous order, the Worldwide Web was coming into 
existence. The web is the first spontaneous order to arise en-
tirely from within the contemporary world. In doing so it 
enriched the gift economy which had long remained vital to 
science and scholarship in general, but otherwise had largely 
dropped from sight. The “gift economy” had long character-
ized many materially simpler human societies. Now it ap-
peared at the leading edges of applied technology and on an 
enormous scale (Benkler, 2006; Barabasi, 2003). As in other 
spontaneous orders, the web generates useful order without 
anyone being in charge. The worldwide web reflects liberal 
values of equal access and status, while information is co-
ordinated by feedback from within an almost unimaginably 
complex network community. 

Wikipedia is an example of how the web enables up-
to-date knowledge to become widely available more rapidly 
than with older more centralized equivalents such as ency-
clopedias, even online ones. Further, it is accomplished en-
tirely through voluntary contributions of time and expertise.

Language
Jürgen Habermas argues that equal status is inherent in the 
inner logic of language. Habermas argues that at its core 
every speech action claims to speak truthfully about the 
external world, appropriately within its social context, and 
be truthfully intended on the part of the speaker. Language 
that violates these principles is distorted communication 
parasitic on these principles (Habermas, 1979, 1-68; see also 
Adelstein, 1996, 229). If Habermas is correct, as I believe he 
is, language—which in any event is clearly emergent—would 
also qualify as a spontaneous order that in practice, as with 
the others, can be distorted by power and other forces. 

In their pure form, each set of rules generating a spon-
taneous order is a more narrowly focused example of speech 
and communication among equals. Each comprises an ana-
lytically distinct sub-dimension of Habermas’ ideal speech 
situation, which constitutes the most abstract universal de-
scription of the normative structure of speech relationships. 
I think democracy, science, the market, and the web can be 
considered as specialized communicative subsets immersed 
within language, which itself makes civil society possible. 

Studying many spontaneous orders helps us understand 
them more deeply than is possible from focusing on only 
one, which is usually the market. Each spontaneous order 
arises from following rules biased towards certain values, 
and as systems each is to some degree separated from the 
purposes and values of the people whose actions generate 
them (through poetry language can even take us to where 

words cannot explicitly go). Through comparative study we 
can see what these orders share in common and what differ-
entiates them. We can also explore conflict-laden and symbi-
otic relations between these orders, and how their principles 
interact with the place and time wherein they arose and con-
tinue to persist. Because any actual order exists enmeshed 
within a larger social, historical, and physical context, this 
field cries out for comparative studies. We hope this journal 
will attract such studies.

3: Civil society

Jane Jacobs was not a theorist of spontaneous order; her fo-
cus was on civil society. Her work on cities, and especially 
urban neighborhoods, provide a perceptive study of the in-
tricate human networks that comprise urban civil society. 
Her urban communities respond to a wide range of values 
that are woven together to create a complex urban culture, 
one that may differ importantly from city to city (Plaut et al., 
2012). 

Unlike spontaneous orders, civil society is not coordi-
nated by any single system of feedback signals, but incorpo-
rates many, including all we have discussed as coordinating 
spontaneous orders. This abundance of feedback means that 
no single standard of success or failure is defined within civil 
society. Individuals have wide latitude as to which kinds of 
feedback to attend to, and how much. 

Civil society comprises the field of relations among sta-
tus equals, most of whom are relative strangers or unknown 
to one another. It is not defined by procedural rules, as are 
spontaneous orders, but by equal status alone. Agreement is 
its coin of the realm, enabling independent equals to enter 
into open-ended cooperation with others. In other words, 
civil society constitutes the realm of freedom within society. 
Spontaneous orders such as the market contribute to this 
freedom only insofar as they remain immersed within civil 
society, and when they free themselves from it, problems 
arise.

Civil society is limited by how easily status equals can 
cooperate across a wide range of values. From this perspec-
tive, and for most purposes, the world consists of many civil 
societies, each of which honors equal status among its mem-
bers, but do not necessarily see one another’s members as 
belonging to the same civil society. 

I think we can draw a distinction based on often tac-
it customary practices and beliefs as well as those that are 
more explicit. As a rule of thumb, different people will tend 
to feel more or less “at home” in different civil societies, 
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which are differentiated at different scales (example: I feel 
more at home in America than in Italy, and more at home 
in Northern California than in the Midwest, and more at 
home in Sebastopol than in Eureka). People will therefore 
feel more or less able to enter into a variety of cooperative 
relations across many values.

America and Italy also demonstrate how different ex-
amples of civil society have indistinct boundaries. Not only 
do spontaneous orders such as science and the market in-
clude many members from within both the United States 
and Italy, many kinds of associations and interests share 
members across them as well. But to be at home in a civil so-
ciety requires a kind of cultural “fluency” that can take years, 
to attain, and in some cases it can never be attained.

Economic and scientific relations cross these boundar-
ies most easily because their feedback is standardized and 
impersonal, speaking to basic human interests shared by 
many worldwide. Other more subtle social relations trans-
late across boundaries far less easily.

Social Ecosystems
In this respect civil society is analogous to an ecosystem. 
Both are theoretical constructs defined by the issue to be 
studied, their boundaries described by the kinds of relation-
ships on which the investigator is focused. We can look at 
the ecosystem of a pond that exists within the ecosystem 
of the Adirondacks that exists within the ecosystem of the 
northern forest and so on. Short of the biosphere as a whole, 
the boundaries are permeable with respect both to life forms 
and material resources, some expanding beyond it, and new 
members arriving from outside. It turns out the Amazonian 
rainforest receives important nutrients in the form of dust 
from a part of the Sahara, but for most purposes we would 
not include both in a study of the Amazon. Planet earth is 
the ultimate ecosystem, as a (at this time hypothetical) world 
wide society of status equals is the ultimate civil society. But 
for most purposes more defined cases are more useful and 
easier to understand.

Historically civil society appears first as an urban phe-
nomenon. Only in cities were populations large enough that 
in some instances complex orders could arise based upon re-
lationships between equals. The city may well be the womb 
of civil society as civil society is the womb of spontaneous 
orders.6  

David Hume, Adam Ferguson, and Adam Smith pro-
vided the first serious studies of how civil society could be 
understood as an emergent order. To my mind the next ma-
jor thinker was Alexis de Tocqueville (1835/1961), whose 

book Democracy in America is the first extended study of 
civil society. “Democracy,” as he used the term, refers to the 
unprecedented equality of status among most in nineteenth-
century American society, and how it manifested itself 
socially as well as in government. Tocqueville (ibid., 90) em-
phasizes that in America the “appearance of disorder which 
prevails on the surface, leads [the foreign observer] at first to 
imagine that society is in a state of anarchy; nor does he per-
ceive his mistake until he has gone deeper into the subject.” 
Tocqueville’s emphasis on subtle unplanned spontaneous or-
der has not been much pursued, but now that civil society 
has become a subject of considerable interest, perhaps schol-
ars will be more open to appreciating his insights. 

Much more recently, the late Richard Cornuelle grasped 
the importance of what he called the “independent sector”—
as distinct from both the market and government—as a vi-
tal sphere of social creativity and individual freedom. But 
the very diversity of feedback signals—and the freedom to 
respond to them in a variety of ways—prevents the larger 
patterns so prevalent in spontaneous order processes from 
emerging. As Cornuelle (1993, 102) observes: 

Look at Saul Alinsky’s conquest of America’s worst 
slum, at Henry Viscardi’s success in putting the handi-
capped to work, at Cleo Blackburn’s work in rebuild-
ing slums, at the Menninger’s work in mental health, at 
Millard Roberts’ work in education. These operations 
rarely reach far beyond what these gifted and strong-
willed men can do themselves.

Yet their cumulative impact is enormous.
Civil society is the most complex human emergent or-

der, because order grows out of so many seemingly dispa-
rate elements. Perceiving it, as Tocqueville explained, calls 
for prolonged immersion. There is no equivalent to prices, 
professional reputation, or votes. No single feedback signal 
coordinates all of Cornuelle’s examples. Yet each sends rip-
ples of influence out to others with similar interests. As with 
emergent orders in general, the resulting order is too com-
plex to lend itself to deliberate construction.  Cornuelle em-
phasized this point, and more recently and from a different 
political perspective, James C. Scott (1998) makes a similar 
argument. 

Both Scott and Cornuelle see themselves as working in 
harmony with lines of inquiry Jane Jacobs had done much to 
illuminate. Both emphasize that their analyses should not be 
subsumed within the market model so many of their admir-
ers find attractive. Scott (2001) went so far as to write a long 
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critique of such attempts to reduce civil society to market re-
lations.

This observation sets the stage for one more theorist 
of civil society who—while coming from a very different 
intellectual tradition—helps provide a more encompassing 
framework within which to explore the role of spontaneous 
orders in society. Jürgen Habermas began his intellectual ca-
reer as a leading second-generation member of the Marxist-
rooted Frankfurt School, and many Marxists have been 
among the most intense critics of civil society. Habermas, 
however, developed his thinking in a different direction. I 
believe this happened because of his interest in language as 
containing within it values of equality and un-coerced com-
munication. I think Habermas’ work provides one of the 
best overviews of civil society from an emergent perspective, 
as well as substantially enlarging the universe of questions 
opening themselves up for exploration.

Compared to many working within the Hayekian tra-
dition, Habermas is more sensitive to the kinds of com-
municative distortion possible within formally voluntary 
frameworks. Discussing them is well beyond the scope of 
this paper, but I hope my analysis of systemic tension and 
contradiction demonstrates how these kinds of insights are 
central to truly understanding emergent social orders. Using 
a different vocabulary from my own, Habermas writes:7 

The lifeworld forms, as a whole, a network composed 
of communicative actions. Under the aspect of action 
coordination, its society component consists of the 
totality of legitimately ordered interpersonal relation-
ships. It also encompasses collectivities, associations, 
and organizations socialized for specific functions 
(Habermas, 1998, 354).

Habermas sees, as many working within his Neo-
Marxist tradition do not, that society cannot be rationally 
governed by even the most enlightened citizenry. It is too 
complex and decentered. Democracy itself must be im-
mersed within and subordinate to civil society. Unlike many 
coming from a Marxist perspective, Habermas emphasizes 
that any complex decentered polity is beyond the capacities 
of citizens to control. Administrative planning is impossible 
(ibid., 297-98). Decisions are always open to challenge, and 
at its core this process of public organization, discussion, and 
debate must be located within civil society, which Habermas 
(ibid., 307) describes as “anarchic” and “wild.” Habermas 
(ibid.; see also Pelinka, 1999, 204) is clearly describing an 
emergent process: 

The institutions of public freedom stand on the shifting 
ground of the political communication of those who, 
by using them, at the same point interpret and defend 
them. The public sphere thus reproduces itself self-ref-
erentially, and in doing so reveals the place to which 
the expectation of the sovereign self-organization of 
society has withdrawn. The idea of popular sovereignty 
is desubstantialized. Even the notion that a network of 
association could replace the dismissed “body” of the 
people . . . is too concrete (Habermas, 1998, 486).

In Habermas’ work we see a convergent stream that 
brings together two traditions of modern social thought long 
thought of as polar opposites.

In his pioneering work Cornuelle raised the important 
question of to what degree the independent sector could 
provide what I term public values better than traditional po-
litical institutions. In Habermas’ work we find a convergent 
stream from a very different intellectual tradition. I believe 
considerable cross-fertilization is possible.

And here we get, at last, into examining the more con-
flict-ridden and tension-filled dimensions of social emergent 
processes.

4: Realms of tension and conflict

Posthumous introductions: Marx, meet Hayek; Hayek, meet 
Marx
When we recognize a variety of emergent and spontaneous 
orders, questions about tensions and conflict as well as rein-
forcement and symbiosis arise (diZerega, 2010). Because dif-
ferent spontaneous orders are coordinated through different 
feedback systems reflecting different values, they privilege 
values that can be contradictory to one another. Earlier I de-
scribed how the market’s focus on profit, arising from scar-
city relative to demand, worked at cross-purposes with those 
of science that rewards through recognition and reputation. 
There are many such possibilities. 

In addition, because coordinating signals within sponta-
neous orders simplify the information people need to oper-
ate effectively within them, there is no guarantee that what is 
eliminated is unimportant from the standpoint of the partici-
pants. In principle systems can work to undermine the larger 
goals held by those acting within them, not simply because 
their plans were mistaken but because—given order-specific 
biases—their broader purposes were undermined. For ex-
ample, as I write this paper Monsanto is seeking to prevent 
consumers in California from being informed of whether 
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or not their food has genetically modified organism (GMO) 
contents. If they get their way, consumers preferring non-
GMO food will have much more demanding tasks discov-
ering the truth. Guided by price alone they might purchase 
cheaper GMO-containing food, thereby injuring producers 
of non-GMO food they would prefer to purchase if they 
knew the difference. 

Most classical liberal and Austrian-inspired studies have 
paid little attention to these issues, since they consider mar-
kets to be ultimately harmonious and in most cases tend-
ing towards equilibrium unless perturbed from the outside. 
Hayek, Ludwig Lachmann and a few more recent scholars 
in this tradition are exceptions to this generalization (Hayek, 
1978, 4; Lachmann, 1986, 124; High, 1986, 113-19; Caldwell, 
2004, 224-30). 

By contrast, the anti-capitalist tradition of the left of-
fers insights that—while transformed in important respects 
when viewed from within a spontaneous order framework—
nevertheless provide useful starting points for understand-
ing this darker side of relationships between spontaneous 
orders. For example, Habermas writes that civil society: 

encompasses collectivities, associations, and organiza-
tions socialized for specific functions. Some of these 
functionally specialized action systems become inde-
pendent vis-à-vis socially integrated spheres of action 
… Such systems develop their own codes, as the econ-
omy does with money and the administration does 
with power (Habermas, 1998, 354).

There are at least five dimensions to this issue, two 
closely identified with the Marxist tradition and three more 
universally discussed.

1.  Commodification
Karl Marx began his most sophisticated analysis of capital-
ism by examining the commodity, an item produced entirely 
for sale. He saw it as exemplifying a system of social relations 
more complex than simple exchange and, when the primary 
focus of economic production, unique to capitalism (Marx, 
1867/1992, 125-77). “Commodification” involved the pro-
gressive transformation of all productive activity to the cre-
ation of products valueless to their producers except for their 
exchange value as commodities. Marx argued that a high hu-
man cost accompanies commodification, the gradual expan-
sion of capitalist relations to cover ever more dimensions of 
human life.

Little attention has been paid to Marx’s concept because 
it has been subsumed within Marx’s flawed theoretical sys-
tem, especially his labor theory of value, and it has been 
further discredited by the appalling political consequences 
of using that analysis to structure a society. However, once 
we recognize that there is no simple correlation between 
personal motivations and desires and the market order, I 
think the problem Marx described becomes both theoreti-
cally interesting and practically important. I have begun to 
explore it myself with regard to the media and I hope others 
will follow, either expanding my analysis or demonstrating 
why my argument fails and commodification is not a prob-
lem (diZerega, 2004). 

2.  Alienation
Spontaneous orders become impersonal forces confronting 
us as a part of our environment—and their utility in social 
life requires that they do so to at least some degree. They 
can therefore be encountered as dominating forces. If the  
values they privilege are at odds with the values of those act-
ing within them, they turn from enhancing freedom to lim-
iting it. 

Money is the systemic resource for markets, as power is 
for governmental organization. Power is easily understood 
when it manifests as physical domination. The role of the 
market is more complex because it arises out of relations of 
formal equality. 

The market’s systemic bias is towards instrumental 
values acquired through consensual instrumental action. 
In cases of pure market exchange, parties are resources for 
one another. When transactions are frequently face-to-face 
among resource owners, this bias is diluted by the more 
complex values motivating both parties as human beings. As 
the market becomes more impersonal this value complexity 
disappears. We exchange with strangers and with representa-
tives of strangers. 

At least with respect to the market, in Marxian terms a 
spontaneous order can become an alienating force, a prod-
uct of human activity which then stands over and against 
individuals as a force of domination and constriction rather 
than empowerment and liberation. I believe this insight can 
also be applied to science, as illustrated by the history of eu-
genics. It occurs in democracies as well, with the problem of-
ten—but not always—labeled “majority tyranny” (diZerega, 
2011). 

Alienation is the shadow side of relations being the 
product of human action but not of human design. Systemic 
biases are not necessarily harmonious with the values and 
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purposes of individuals who pursue their plans within that 
system. Spontaneous orders tend to bring ever larger fields 
of action, and so elements of civil society, into their domain. 
Alienation and commodification are related, as Marx argued.

3.  Power and competition
Hayek compared competition in spontaneous orders with 
competition in a game. In both cases competition was nec-
essary to discover what could not otherwise be ascertained 
(Hayek, 1979, 67-70). His observation is important, but the 
differences between these two examples are also important.

A game has a clear beginning and end, and during it the 
rules are constant. A spontaneous order is an ongoing field 
of relationships with no beginning and no end. People enter 
and eventually leave. There is no final move, for within such 
orders the basic actions are repeated across generations, in-
definitely. 

In addition, unlike in a game the rules are subject to 
change at any time and—as in a game—any change in the 
rules will have an impact on the “players,” assisting some and 
penalizing others. All those participating will have an inter-
est in the content of the rules, but not all will be equally able 
to influence that content. Those currently winning within 
such an order have an advantage in shaping changes in the 
rules to keep them winning.

For example, the Disney Corporation played an impor-
tant role in getting copyright laws changed to prolong their 
commercial control over Walt Disney’s characters. The nu-
clear industry has obtained special exemption from liability 
laws that apply to others. Costs of accidents were socialized 
while profits remained private. Today’s banking crisis repeats 
this pattern on an even larger scale. The oil industry uses 
eminent domain to build pipelines free from requirements 
for voluntary contracts. There are many such examples.

This pattern appears again in democratic politics. Early 
in American history political parties passed electoral laws 
virtually ensuring a two-party system against competitors. 
Their efforts have been so successful that the only time the 
system broke down was before the Civil War. Americans 
scarcely know anymore that women and free blacks had the 
vote in New Jersey until the early 1800s, when they lost the 
franchise. Variations of this disenfranchisement occurred in 
other northern states that once allowed at least some women 
and free Blacks to vote. And as is well known, this prob-
lem was vastly larger and much longer lasting in the South. 
Today one party is seeking to change electoral rules in states 
where it has the power, again to influence electoral out-
comes. Both parties continually gerrymander Congressional 

districts to preserve their power when unbiased rules might 
lead to their defeat.

What counts as property rights also reflect historical 
power inequalities, where the powerful had a disproportion-
ate role in defining those rights. For example, the distribu-
tion of political power among those who seized Indian land 
then influenced how that land was divided into bundles of 
rights, leading to conflicts today over how much surface 
rights can be disrupted or destroyed by those owning sub-
surface rights. Rights reflect relations of power, dispossess-
ing Indians and subordinating ranchers to corporations. 

We see an equivalent pattern in democratic politics. 
Having a well-known family member in elected office usu-
ally gives other members an advantage should they choose 
to enter politics. The names Roosevelt, Taft, Rockefeller, 
Kennedy, Bush, and Byrd all attest to this fact. The male de-
scendents of our Founders died before becoming adults save 
one, and John Quincy Adams became a President as had his 
father. 8 In every case abstract equality among participants 
is drastically modified by systemically derived inequalities. 

These inequalities are strengthened by a quality inher-
ent to human life. Successful parents normally want to use 
their success to assist their children. The form and extent 
this assistance takes varies dramatically, of course, but it is 
a basic human motivation. The ideal of equality under the 
rules can conflict with love for those closest to us. As Lenore 
Ealy observed to me, “the challenge is balancing the moti-
vating incentive of giving to our children and grandchildren 
with the claims of other citizens.”

Finally, as has been the historical case everywhere, the 
actual terms of exchange in markets reflect formal equality 
and substantive inequality. For example, in America a job is 
almost always more important to a worker than most work-
ers are individually to most job providers. This is why both 
employers and employees see their relationship as hierarchi-
cal, involving boss and underling, rather than a partnership. 

Resource inequality usually benefits an employer, but 
when the prospective employee is in very high demand it 
can be the other way around, as with movie and sports stars 
(Magruder, 2012). As a general rule public policy is domi-
nated by those whose resources are most able to influence 
politics. For example, when labor is weak monetary policy 
ranks unemployment as less undesirable than inflation, 
when labor is strong, priorities change.

4.  Ecology and spontaneous orders
Society exists within the natural world, which is itself char-
acterized by two additional emergent processes: the dynam-
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ics of ecosystems and of biological evolution. The first covers 
emergent networks within a varied natural community of 
plants, animals, and fungi where species may come and go, 
but do not themselves fundamentally change. As with spon-
taneous orders and civil society, the dynamics of ecosystems 
seem to me to be a variant of Keller’s “internal selection.” 
The second, evolutionary system, governs the origin of new 
species or new variations within a species. It usually covers 
larger spans of time. It is characterized by natural selection. 

Human systems are immersed within and dependent 
upon natural ones. In Guns, Germs, and Steel, Jared Diamond 
(1999) makes a compelling case that a thorough knowledge 
of earthly ecosystems and geography before civilization arose 
would have made it possible to predict where on the planet 
it would happen. Obviously natural systems can be degrad-
ed to the point of collapse, and changes in natural systems 
have destroyed human ones through their failure to adapt to 
changes in their environment, as with the Norse in Greenland 
(Diamond, 2011, 178-276). The people of Easter Island— 
either foolishly through over-cutting or inadvertently 
through introduced species—so degraded their ecosys-
tem that it collapsed (ibid, 79-120; for the role of rats, see 
Marshall, 2012, 30-36). The list is longer but these examples 
are unchallenged in their clarity. 

These examples also illustrate a dilemma.
In the short run human systems adapt more quick-

ly than most natural systems, but they respond chiefly to 
feedback from the human world. Human technologies can 
change many times within a generation, because signals cir-
culate rapidly between individuals and systems. The genera-
tion born in 1900 lived when horses and carriages were the 
dominant mode of transportation. Many survived to see the 
first moon landing in 1969. 

Natural systems adapt through generational change, 
which is the speed of reproduction. It is no accident that 
natural forms that rapidly reproduce handle humanity’s in-
fluence more successfully than do more slowly reproducing 
organisms. Because of this difference in speeds of adaptation, 
a human system can disrupt a natural one yet at the same 
time be completely dependent on that system. This tension is 
intrinsic to interacting systems where one is overwhelmingly 
cultural and the other overwhelmingly biological.
5.  Organizations vs. spontaneous orders
Spontaneous orders make complex organizations possible, 
and richer orders enable them to be larger and more varied. 
At the same time spontaneous orders always threaten the 
continued existence of organizations within them. Research 
projects can suddenly fail when a theory on which they have 

based their work is unexpectedly replaced by a new discov-
ery. Political parties can be rejected at the polls. Businesses 
can disappear because no one buys their products any more. 
Consequently there is no lasting harmony of interests between 
a spontaneous order and the organizations existing within it. 
Organizations seek to persist; spontaneous orders threaten 
that persistence.

There is a close analogy here with the relationship be-
tween individual organisms and the ecosystem within which 
they flourish. Both organisms and organizations can be 
understood teleologically. They can succeed or fail. For or-
ganisms, the same ecosystem that makes them possible can 
eliminate them, as when a deer is caught by a cougar. If deer 
could vote, cougars would be imprisoned to the benefit of 
individual deer but to the long-term detriment of the eco-
system that supports them. Organizations stand in the same 
relationship with the spontaneous orders within which they 
exist and flourish.

5: A paradigm arising

Thomas Kuhn’s use of the term “paradigm” was loose, but 
generally fell into three broad contexts. First it refers to a set 
of beliefs about the world. Second, paradigm refers to the 
methods and tools and principal texts that define how a field 
is practiced. Third, it refers to a scientific achievement serv-
ing as an example of how that science is done. Kuhn himself 
said his major intent was the second (Kuhn, 1970). 

Hayek gave us the market order as a paradigm in this 
sense. Similar insights were developed by Polanyi and, in bi-
ology, by Keller and Geller. Their research helped link how 
egalitarian rules generated organized complexity in biology 
with how egalitarian rules generated spontaneous orders as 
another form of organized complexity in the human sphere. 
Keller also gives us a broader view of our paradigm as a more 
all-encompassing research project, in Kuhn’s first sense. As 
Keller put it:

We have learned that a science of self-organized com-
plexity will have to take into account processes of self-
assembly and self-organization in multilevel systems, 
operating on multiple spatial and temporal scales 
through multilevel feedback in which the internal 
structure and properties of the component elements 
are themselves responsive to the dynamics of the sys-
tem (Keller, 2009a, 30).
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This paper has sought to make connections explicit 
across the board, unifying an approach of enormous poten-
tial, thereby expanding it to cover other spontaneous orders 
such as democracy and the net. It provides a framework for 
exploring the complex relationships between and within 
them, and the place organizations play within them. 

In the process the emergent paradigm helps clarify a 
series of confusions that have long plagued clarity of un-
derstanding in social science. Failing to distinguish spon-
taneous orders from organizations has been a source of 
confusion, because the same word has consistently been 
used to describe two fundamentally different kinds of or-
der. Hayek emphasized the confusion arising over the term 
“economy,” which refers to both the spontaneous order of 
a market economy and the economy of a corporation or a 
household. Science suffers the same ambiguity. Science is a 
spontaneous order and a scientist “does science” by pursu-
ing a research project. Democracy is a spontaneous order 
when there is no overarching purpose pursued by the polity, 
but a democracy in a major war possesses a national unity 
of priorities and acts like an organization. Significantly, it is 
when a democracy is most unified under a single hierarchy 
of goals (most “democratic” from an organizational perspec-
tive) that it acts most undemocratically. The significance 
of this difference is often overlooked. This confusion runs 
throughout our language.

Social emergence takes three broad forms: spontaneous 
order, where all share equal status and the system generates 
a single or very narrow set of signals for systemic coordina-
tion; civil society, where status is equal and a great many and 
sometimes conflicting kinds of feedback provide a rich ma-
trix of information allowing for a wide range of choice and 
creative response; and other social emergent systems, such 
as the evolution of customs, in which there need not be 
equal status among participants, but there is no single goal of 
the system of relationships thereby established. 

This essay has attempted to describe what I think is a 
promising new paradigm in the social sciences. It is a para-
digm that integrates it into the burgeoning study of emer-
gent processes, particularly in biology. It seems to me a rich 
and exciting framework for research and scholarship.

Notes

1 	 An insightful philosophical treatment of this perspective, 
and how it differs from traditional Western philosophical 
perspectives, is Joanna Macy (1991). 

2 	 “Paradigm” as Kuhn employs it covers several meanings, but 
these complexities do not matter for the point I am making. See 
also Masterman (pp.59-90) in Lakatos and Musgrave (1970).

3 	 “Walking his talk,” Benkler made his book available to all as an  
open-source creative commons document:  
http://cyber.law.harvard.edu/wealth_of_networks/Main_Page

4 	 I think Hayek’s error arose from his relative lack of knowledge 
of the American revolutionary tradition of political thinking, 
particularly that of James Madison. As Madison emphasized, 
European thought could not comprehend the principles 
underlying American representative democracy, or any 
democracy (cf. diZerega, 2011).

5 	 Personal communication.
6 	 Putnam (1993) gives a good account of the history of civil society 

in Northern Italian city states. 
7 	 As Hayek and Keller both found important foundations in 

Warren Weaver’s work, so much of Habermas’ work owes a 
considerable debt to theorists such as Alfred Schutz (like Hayek, 
once a student of von Mises) and Thomas Luckmann, who are 
better known to those conversant with Hayek’s work.

8 	 I am grateful to Prof. Mary Hanna of Whitman College for 
pointing this important fact out to me.
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