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Summary 

In different contexts there are different criteria for what qualifies as sound knowledge. To a large extent, science still makes use of a traditional understanding of knowledge which derives from a certain understanding of Enlightenment thinking. This approach relies on objective experimentation, logical deduction and reductive thinking. Despite the usefulness of this approach, it cannot be used with success when dealing with complex systems. Complexity theory realises this, yet much of the work done in complexity reverts to the traditional reductive criteria. It is argued here that an acknowledgement of the complexity of the issues we deal with implies an acknowledgement of the limits of the knowledge we can have about them. A complex system can be given several different descriptions which are not reducible to each other, but are not arbitrary either. Perspectives from the social sciences and humanities should not be made to fit traditional scientific criteria, they should be used to reflect on these criteria critically.

In this paper, following the French complexity theorist Edgar Morin, a distinction is made between “restricted complexity” and “general complexity”. It is shown that restricted complexity does not escape a reductive rationality. The introduction of a more radical understanding of complexity leads to a critical position which does not allow “scientific” knowledge to trump all other forms of knowledge. It also argues that there is a normative dimension to all things complex, which is inescapable. This implies that the claims we make about complex things are always provisional and limited. Such claims should thus be made with a certain humility.
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Introduction

To a large extent we still live in a world where “scientific” knowledge trumps all other forms of knowledge. This state of affairs is a legacy of a certain interpretation of Enlightenment thinking. In this interpretation the quest for verifiable knowledge presuppose the need for objectivity. Novotny, Scott & Gibbons (2001: 50-51) describe this process in the following way:

In its historical contest with religion, a triumphant science acquired a monopoly of describing and explaining ‘reality’, which both resisted and also validated human wishes, fancies and follies. Because the physical world, including its chemical and biological processes, came to be regarded as the most substantial component of the ‘real world’, a scientific definition of reality became ever more plausible. As a result the authority, values and practices of science permeated many other dimensions of society. The everyday world shrank to what scientists had ‘discovered’ and were able to exploit.

This traditional or, as it is often called, modernist style of scientific thinking is no longer adequate – to the extent that it ever was. The reason for this is not because of a frivolous postmodern reaction to modernity
, nor is it merely because of some logical problem with the verification of experimental processes (in the tradition of Popper, Kuhn or Feyerabend), it is a result of the complexity of the phenomena we deal with.

Contemporary society is characterized – irreversibly – by pluralism and diversity and also, we argue, volatility and transgressivity. It can no longer be understood either in terms of the norms and practices of scientific rationality …

(Novotny, Scott & Gibbons 2001: 21)

What is at stake when we deal with complex things is thus the appropriate style of rationality. The argument is that the traditional modernist rationality – established in the first half of the 17th century and based on the ideas of Galileo, Newton and Descartes in the context of a more settled Europe after the peace of Westphalia (see Toulmin 1990); a style of thinking fundamental to the establishment of the Royal Society (or more precisely, The Royal Society of London for the Improvement of Natural Knowledge, with the now extremely disconcerting motto nullius in verba) –  is not adequate to complexity. Edgar Morin (2007: 5) gives specific content to the inadequacy of what he calls “classical science”. For him, “classical science rejected complexity in virtue of three fundamental explanatory principles:

1. The principle of universal determinism, illustrated by Laplace’s Daemon, capable, thanks to his intelligence and extremely developed senses, of not only knowing all past events, but also of predicting all events in the future.

2. The principle of reduction, that consists in knowing any composite from only the knowledge of its basic constituting elements.

3. The principle of disjunction, that consists in isolating and separating cognitive difficulties from one another, leading to the separation between disciplines, which have become hermetic from each other.”
For Morin, this tradition has led to wonderful results, but only in a limited context. In order to deal with a complex world, however, we need to acknowledge the limitations of this approach. An epistemological shift is required which replaces “reduction” with “distinction” and “disjunction” with “conjunction” (10). 
In many ways one can argue that we are dealing with an epistemological crisis in contemporary theory. It is generally acknowledged that simple reductive thinking is not adequate, but there is also a fear of anything which could be a form of relativism. If this was merely a theoretical problem we could let the philosophers argue about it. Unfortunately different strategies of thinking lead to different forms of action in the world. The disastrous effects of reductive thinking are evident in many spheres; including the social, the political, the economical and the environmental. The epistemological shift Morin talks about is therefore not merely a theoretical issue, but one with practical and ethical implications. 
In what follows an attempt will be made to give some content to the nature of this shift. It will be argued that we do not have a consistent or complete language which can replace the reductive one, but that we can articulate some of the shortcomings and limitations. This articulation is primarily critical at this stage, but it is a critique which leads to different forms of action, and thus to real results. It is also argued that insights from certain post-structural positions, like deconstruction, can assist us in this articulation.
Dealing With Complexity
An interest in complexity science has blossomed in the last three decades or so. Fuelled by the work of, amongst many others, Prigogine, Maturana and Varela, Mandelbrot, Kaufman, Gell-Mann and a generation of chaos theorists, the characteristics of complex systems have been studied intensively. Numerous institutions have been founded devoted solely to the investigation of these issues. As can be seen from the present volume, the topic is also becoming important in a host of other disciplines.
The mere fact that a lot of attention is being paid to complexity is, however, no guarantee that the epistemological shift referred to above has taken place. Morin is quite explicit that, even in complexity theory, the dominant or traditional rationality has largely been retained. In order to make this explicit he makes a distinction between “restricted complexity” and “general complexity”.
Restricted complexity is, for Morin, exemplified in those approaches to complexity which developed from chaos theory and fractal mathematics. These approaches focus on underlying patterns and universal principles which are still highly reductive in nature
.

Restricted complexity made […] possible important advances in formalization, in the possibilities of modelling, which themselves favor interdisciplinary potentialities. But one still remains within the epistemology of classical science. When one searches for the “laws of complexity”, one still attaches complexity as a kind of wagon behind the truth locomotive, that which produces laws. A hybrid was formed between the principles of traditional science and the advances towards its hereafter. Actually, one avoids the fundamental problem of complexity which is epistemological, cognitive, paradigmatic. To some extent, one recognizes complexity, but by decomplexifying it. In this way, the breach is opened, then one tries to clog it: the paradigm of classical science remains, only fissured.

(10)

General complexity, Morin argues, is not merely a methodology; it involves a rethink of our fundamental definitions of what knowledge is. When dealing with complexity, the traditional method of analysis does not work. What is more, the divide between subject and object cannot be maintained in any clear way. This is how Morin formulates it:
In opposition to reduction, [general] complexity requires that one tries to comprehend the relations between the whole and the parts. The knowledge of the parts is not enough, the knowledge of the whole as a whole is not enough … Thus, the principle of reduction is substituted by a principle that conceives the relation of whole-part mutual implication. The principle of disjunction, of separation (between objects, between disciplines, between notions, between subject and object of knowledge), should be substituted by a principle that maintains the distinction, but that tries to establish the relation.

(10–11)

From this formulation it should be clear that Morin is not advocating a relativistic position, nor is he arguing for a “generality” which is naively holistic or vague. One cannot say anything without making distinctions, but these distinctions are always contextualised within a set of relationships (Morin 2007 : 18-20).

To my mind, Morin is absolutely correct about the fact that much of current complexity theory remains trapped within a traditional rationality. I witnessed a prominent theorist in the field claiming that everything which happens in society is reflected in the Dow Jones index, thereby reducing all the complexities of human society to a single index, and a financial one at that. The current interest which many complexity theorists have in power laws is evidence of a similar form of reduction. It rests on the problematic assumption that the world is fractal in nature. At least in the biological and social domains scale matters very much. Our knowledge of things complex cannot be free-floating and abstracted; it is contingent and historically determined. Perhaps certain natural phenomena are more amenable to descriptions in terms of a “restricted” complexity, but to develop a deeper understanding of human and social phenomena we will have to move beyond a simplified Enlightenment rationality, even if that rationality is spruced up with a bit of chaos theory. For that we need to develop an understanding of complexity which is brave enough to think the uncomfortable consequences of its insights through to the end.
Characterising Complexity

A characterisation of complex systems closer to Morin’s idea of “general complexity”, I want to argue, should lead to a critical perspective. Such a view would argue that complexity theory does not provide us with exact tools to solve our complex problems, but shows us (in a rigorous way) exactly why these problems are so difficult. Such a critical position, it should be emphasised, is not negative or parasitical. There is a long tradition of “critical” philosophy. It certainly starts at least with Socrates. His critical dialogues tackle complex notions by trying to refute any positive claims which can be made about them, thereby teasing out the meaning of the notion in more and more detail. Another good example is the negative dialectics of Adorno (see e.g. Held 1980). Instead of converging, as in classical Hegelian dialectics, Adorno’s strategy leads to a divergent spiral in which subject and object are not reconciled. The more one deals with a notion, the more complex it becomes. Where Hegel’s dialectics is ultimately reductive, Adorno’s is not. It remains open to transformation and can therefore not settle on a final answer. The work of Derrida is a sophisticated reinterpretation of this tradition.

I will return to the links between deconstruction and complexity. Before that, a more detailed understanding of complexity, one which would make the critical dimension explicit, needs to be developed. This can be done by analysing the implications of the following general characteristics of complex systems:

1. Complex systems are open systems.

2. They operate under conditions not at equilibrium.

3. Complex systems consist of many components. The components themselves are often simple (or can be treated as such).

4. The output of components is a function of their inputs. At least some of these functions must be non-linear.

5. The state of the system is determined by the values of the inputs and outputs. 

6. Interactions are defined by actual input-output relationships and these are dynamic (the strength of the interactions change over time).

7. Components, on average, interact with many others. There are often multiple routes possible between components, mediated in different ways. 

8. Many sequences of interaction will provide feedback routes, whether long or short.

9. Complex systems display behaviour that results from the interaction between components and not from characteristics inherent to the components themselves. This is sometimes called emergence.

10. Asymmetrical structure (temporal, spatial and functional organisation) is developed, maintained and adapted in complex systems through internal dynamic processes. Structure is maintained even though the components themselves are exchanged or renewed.

11. Complex systems display behaviour over a divergent range of timescales. This is necessary in order for the system to cope with its environment. It must adapt to changes in the environment quickly, but it can only sustain itself if at least part of the system changes at a slower rate than changes in the environment. This part can be seen as the ‘memory’ of the system. 

12. More than one legitimate description of a complex system is possible. Different descriptions will decompose the system in different ways and are not reducible to one another. Different descriptions may also have different degrees of complexity.

If one considers the implications of these characteristics carefully a number of insights and problems arise:

1. The structure of a complex system enables it to behave in complex ways. If there is too little structure, i.e. many degrees of freedom, the system can behave more randomly, but not more functionally. The mere ‘capacity’ of the system (i.e. the total amount of degrees of freedom available if the system was not structured in any way) does not serve as a meaningful indicator of the complexity of the system. Complex behaviour is possible when the behaviour of the system is constrained. On the other hand, a fully constrained system has no capacity for complex behaviour either. (This claim is not quite the same as saying that complexity exists somewhere on the edge between order and chaos. A wide range of structured systems display complex behaviour.)

2. Since different descriptions of a complex system decompose the system in different ways, the knowledge gained by any description is always relative to the perspective from which the description was made. This does not imply that any description is as good as any other. It is merely the result of the fact that only a limited number of characteristics of the system can be taken into account by any specific description. Although there is no a priori procedure for deciding which description is correct, some descriptions will deliver more interesting results than others.

3. In describing the macro-behaviour (or emergent behaviour) of the system, not all the micro-features can be taken into account. The description on the macro-level is thus a reduction of complexity, and cannot be an exact description of what the system actually does. Moreover, the emergent properties on the macro-level can influence the micro-activities, a phenomenon sometimes referred to as “top-down causation”. Nevertheless, macro-behaviour is not the result of anything else but the micro-activities of the system, keeping in mind that these are not only influenced by their mutual interaction and by top-down effects, but also by the interaction of the system with its environment. When we do science, we usually work with descriptions which operate mainly on a macro-level. These descriptions will always be approximations of some kind.

These insights have important implications for the knowledge-claims we make when dealing with complex systems. Since we do not have direct access to the complexity itself, our knowledge of such systems is in principle limited. The problematic status of our knowledge of complexity needs to be discussed in a little more detail.

Complexity, limits and knowledge

The argument that our understanding of complex systems is problematic in principle can be made in the following way: To fully understand a complex system, we need to understand it in all its complexity. Furthermore, because complex systems are open systems, we need to understand the system’s complete environment before we can understand the system, and, of course, the environment is complex in itself. There is no human way of doing this. The knowledge we have of complex systems is based on the models we make of these systems, but in order to function as models – and not merely as a repetition of the system – they have to reduce the complexity of the system. This means that some aspects of the system are always left out of consideration. The problem is compounded by the fact that that which is left out, interacts with the rest of the system in a non-linear way and we can therefore not predict what the effects of our reduction of the complexity will be, especially not as the system and its environment develop and transform in time
.

We cannot have complete knowledge of complex systems; we can only have knowledge in terms of a certain framework. There is no stepping outside of complexity (we are finite beings), thus there is no framework for frameworks. We choose our frameworks. This choice need not be arbitrary in any way, but it does mean that the status of the framework (and the framework itself) cannot be used as the basis for objective knowledge. The generation of knowledge of complex systems is an exploratory process. As the context in which this knowledge is to be useful changes, we will have to continually revise the framework which generates this knowledge. Our knowledge of complex systems is thus always provisional. We have to be modest about the claims we make about such knowledge.

An understanding of knowledge as constituted within a complex system of interactions would, on the one hand, deny that knowledge can be seen as atomised “facts” that have objective meaning. Knowledge comes to be in a dynamic network of interactions, a network that does not have distinctive borders. On the other hand, this perspective would also deny that knowledge is something purely subjective, mainly because one cannot conceive of the subject as something prior to the “network of knowledge”, but rather as something constituted within that network. The argument from complexity thus wants to move beyond the objective/subjective dichotomy, as Morin (2007) also argues. The dialectical relationship between knowledge and the system within which it is constituted has to be acknowledged. The two do not exist independently, thus making it impossible to first sort out the system (or context), and then to identify the knowledge within the system. This co-determination also means that knowledge, and the system within which it is constituted, is in constant transformation. What appears to be uncontroversial at one point may not remain so for long.

One should also be careful not to interpret this state of affairs as somehow inadequate, as something to be improved upon. There is a necessary relationship between the imposition of a limiting framework and the generation of knowledge. One cannot have knowledge without a framework. Despite the fact that our knowledge is of necessity limited, these limits are enabling, they allow us to make claims which are neither relativistic nor vague (see Cilliers 2005). At the same time, however, such knowledge is not the result of free-floating truths; it is contextualised in time and space. Because it is not objective, and because we know that, we cannot use this knowledge as if it is objective. There is always a normative dimension to the claims we make, and we have to stand in for them. We cannot shift the responsibility for the effects of our claims onto some process we call “scientific”.

Complexity and Deconstruction

The characterisation of complexity developed here, and the subsequent implications for the status of our knowledge of complex matters, resonates in many ways with some of the central insights of post-structural philosophy, specifically with deconstruction. In Complexity and Postmodernism (Cilliers 1998) I elaborate in detail on the structural similarities between a relational and distributed understanding of complexity on the one hand, and the post-structural understanding of textuality and language (in the most general sense of the word) on the other. The central argument was that there is a striking similarity between complex systems, understood as a network of non-linear interactions with lots of feedback paths, and two theoretical positions foundational to structuralism and post-structuralism: the characterisation of language as an interrelated system of signs of Ferdinand de Saussure and the neurological model of the brain developed by the early Freud. Both Saussure and Freud were “read” in some detail by Derrida and a transformation of their ideas form a central part of his position.
 Relating these arguments with complexity theory allows, on the one hand, an enrichment of complexity thinking (by e.g. incorporating notions like différance) and, on the other, a more systematic and rigorous reading of deconstruction.
One should remember that to deconstruct a position is not to dismiss it, but to take it rather seriously. Derrida’s deconstruction of Saussure, therefore, acknowledges the importance of his central argument, but shows how he does not follow his argument all the way through. Saussure shows that the meaning of a sign is not a result of an essential characteristic of the sign itself, but of its relationships with other signs. Nevertheless, Saussure believes that by tracing all the relationships in the system of signs, one can eventually reconstruct the correct meaning of the sign.
 Derrida argues that this is not possible since the very use of a sign already “disturbs” the meaning of the sign, a disturbance which percolates through the network of relationships, also back to the sign itself, thereby altering the meaning of all the elements in the system. The meaning of a sign is thus continually deferred, it cannot be resolved in any final way. This does not mean that meaning does not exist, it always already exists, but it is also constantly transformed.
It is clear that Derrida’s argument is based on the fact that meaning is constituted through complex interaction. Although he did not elaborate on a theory of complexity explicitly, a sensitivity to complexity permeates his thinking. I think that there are still many fruitful insights to be gained from a sustained interaction between deconstruction and complexity theory. This work is still to be done, but some initial insights can be gained from comparing some of Morin’s arguments with deconstruction.
The first important insight follows from his description of a “restricted” understanding of complexity. This understanding is clearly related to the Saussurian position. It acknowledges the basic structure of complexity, but balks before the more radical consequences. In Morin’s terms, it opens up the understanding towards relational thinking, but it cannot get rid of the reductive apparatus that should qualify this work as “science”. As a result, this approach to complexity – and I would put most of the work done under the umbrella of the so-called Santa Fè School in this category – reverts to an instrumental strategy in the hope of making purely objective claims in the same way as Saussure’s claim that we can get at the correct meaning of the sign. It is precisely this denial of a normative element in our dealing with complexity which makes this position “restricted”. In developing a deeper understanding of what a “general” understanding of complexity could be, something for which Morin thinks we do not yet have a language, insights from deconstruction could play a vital role.
One such insight could be the idea of the “double movement”. Derrida argues that the strategy of deconstruction involves a “double” activity. In deconstructing a system, one has to make use of the resources provided by the system itself. One is thus simultaneously confirming and undermining central elements of the system. This simultaneous give and take is a much more complex process than simply replacing something with something else. It implies that one transforms something by using the thing itself in novel ways. Deconstruction is thus not a critique from the outside, a critique which knows where it stands and what it wants to do. It is a critique which acknowledges that it is in transformation itself because it cannot depart from a perfect understanding, neither of itself, nor of that which it is transforming. 
In a selection of newly translated papers, Morin (2008, in press) describes the way in which he thinks we should deal with complexity in very similar terms to that of deconstruction. He argues that when dealing with complexity, we cannot escape contradiction, and that we should not mask this contradiction with a “euphoric vision of the world” (42). 
[The order/disorder/organization relationship] is a typically complex idea in the sense that we have to bring together two notions – order and disorder – that logically seem to exclude each other. In addition, we might think that the complexity of this idea is even more fundamental. ... We arrive by entirely rational means at ideas that carry a fundamental contradiction.
(41)
He continues:

In the classical view, when a contradiction appears in reasoning, it is a sign of error. You have to back up and take a different line of reasoning. However, in a complex view, when one arrives via empirical rational means at contradictions, this points not to an error but rather to the fact that we have reached a deep layer of reality that, precisely because of its depth, cannot be translated into our logic.
(45)
The point he wants to emphasize is that we cannot deal with complexity without employing a self-critical rationality, that is, a rationality which makes no claim for objectivity, or for any special status for the grounds from which the claim was made.

Humanity has two types of madness. One is obviously very visible, it's the madness of absolute incoherence, of onomatopoeia, of words spoken randomly. The other is much less visible: it is the madness of absolute coherence. Against this second madness, the resource is self-critical rationality and recourse to experience.

(48)
In order to maintain this self-critical rationality, he argues “that there are three principles that can help us to think complexity”. The first he calls “dialogic”. “The dialogic principle allows us to maintain the duality at the heart of unity. It associates two terms that are at the same time complementary and antagonistic” (49).
The second principle is that of “organised recursion”. This principle argues for an understanding which “has broken away from the linear idea of cause and effect, of product/producer or structure/superstructure, because everything that is product comes back on what produces it in a cycle that is itself self-constitutive, self-organizing, and self-producing” (49-50).
The third is the “holographic principle”. This principle argues that the characteristics of a system is distributed, not localised. The activities of the parts and the occurrences on the macro-level participate in producing the system (see above). “The idea of the hologram surpasses both reductionism, which can see only the parts, and holism, which sees only the whole” (50)
These three principles are clearly interlinked. The holographic principle is an effect of the recursive principle which is linked to the dialogic principle. This constellation of ideas thus argues for a kind of double movement, an acknowledgment of the play of différance, very similar to that of deconstruction. There is a coupling between the what is being observed and how it is being observed; they are folded into each other. Despite our bravest attempts, we cannot extract ourselves from these folds cleanly. Nevertheless, this is what we do, and, in a contradictory way, have to do when we do science.
... every system of thought is open and contains a breach, a gap in the opening itself. But we have the possibility to hold meta-points of view. The meta-point of view is only possible if the observer-conceiver integrates himself or herself into the observation and the conception. This is why complex thought requires the integration of the observer and the conceiver in its observation and conception.
(51)
The kind of understanding of complexity proposed here certainly does not produce a clear “method” which can be followed in any automatic way. Morin is also clear on this: “I can’t pretend to pull a paradigm of complexity out of my pocket” (51). Nevertheless, one can announce the implications of this position without proclaiming a new orthodoxy. In his words, “one can be the Saint John the Baptist of the paradigm of complexity and announce its coming without being its Messiah” (52).
The kind of language used here clearly indicates the presence of a normative dimension in our attempts to think and act when confronted with complexity. In conclusion, something more substantial can be said about this.

Assuming responsibility

To a large extent the framework within which the natural sciences operate has to attempt the illusion of objectivity. It is necessary to be absolutely as objective as possible, while simultaneously acknowledging the limits of the strategy at stake and of the reach of the claims made. Most good scientists will acknowledge this. The problem is, however, severely compounded when the methods of the natural sciences are imposed upon or, even worse, embraced in a simplistic way by the social sciences and humanities. The impression is then created that a traditional understanding of truth, which is problematic even in the natural sciences, should form the criterion for proper work in social sciences. It is not possible to think what the motto nullius in verba could mean in the human context! We are not faced with a set of problems that we can solve in a piecemeal way by chipping away at it using experimental procedures and good old Enlightenment rationality. We are confronted by a complex problem which is transforming not only while we are investigating it, but because we are investigating it.

An understanding of “general complexity” should provide us with some insight into this process. The generation of knowledge is not a linear process, but one which is folded in on itself. Useful knowledge is making and unmaking itself continuously. For example, a Marxist perspective on the economy can be proven wrong at some stage, for example by the failure of Stalinist communism, but can again become useful as something containing important critiques of rampant and destructive capitalism. The central thrust of a general theory of complexity should therefore remain a critical one. It should be constantly vigilant about the limits of our understanding instead of making brash and reductive claims about the insights gained from some mathematical model, like a power law, for example. This is not to argue that complexity theory cannot provide us with useful tools or help us with the generation of new insights. On the contrary. The insights from fractal mathematics, chaos theory and complex adaptive systems are fascinating. The argument is about the reach of these theories.

If we still operate in a context where knowledge generated in the framework of the natural sciences trumps other forms of knowledge, it has become necessary to actively resist this tendency. This is the motivation behind seeing complexity theory as a critical position. Such a role for complexity theory would entail to simultaneously work on the generation of new ideas and to resist a simplistic assimilation of these ideas. It involves acknowledging the temporal nature of what we do and not to be intimidated by a culture of performance in which everything has to be done quickly and efficiently without giving enough consideration to the costs involved (see Cilliers 2007). More importantly, it involves an acknowledgement of the limits of our knowledge. If our knowledge is limited, if we cannot claim a purely objective status for it, then we can also not use that knowledge as if it is so. Our decisions and actions cannot be justified on purely rational grounds. Of course we do all the rational calculation we can, but in the end we choose the framework within which we interpret and give content to our insights. As a result we cannot blame the outcomes of our decisions and actions on some procedure or method, not even if we incorporate complexity theory. We have to assume responsibility for them ourselves.
Assuming this critical position is, nevertheless, not a cry of desperation or helplessness. It has a profound influence on the way in which we tackle the problems of the world. Being more careful with a certain approach does not imply that it should be abandoned, just that it should continually be reflected upon. It is not assuming the critical position which leads to disaster. The price we pay for clinging to a constricted modernist rationality can be seen on many levels in our globalised world. From the perspective of philosophy, the most important one is the distortion it brings to our understanding of what it is to be human. Complexity theory should help us to deal with this question, rather than to play in the park with big business and grand politics. We cannot look to scientific rationality to solve our ethical dilemmas. We will have to deal with them as contingent and unique things. Acknowledging complexity should help us to humanise science, not the other way round.
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� The notions “modern” and “postmodern” have to be used with caution. Modernism is often treated in a much too simplistic way, as if there was one coherent “movement” which simply relied on an oversimplified understanding of rationality. Modernism was, or is, a divided strategy containing different strategies not easily reducible to one another. Sophisticated attempts to clarify the role and limits of rationality, as in the work of Habermas for example, cannot be treated as if they are simply an extension of the Cartesian/Newtonian paradigm. The notion “postmodern” is also misused frequently. For some it simply means the justification of relativism, for others it is merely a tag of approval without much content. These misunderstandings should not get in the way of recognizing the real problem, namely the inadequacy of reductive thinking when dealing with complex things.





The notion “scientific” is similarly problematic. What is criticised in this paper is probably described better by the notion “scientistic”, i.e. an uncritical reliance on first-order logic and verifiable observation. The critical use of complexity theory in this paper in no way intends to dismiss science; it seeks to expand the notion, or at least, to mark its limits.


� Byrne (2005) argues in the same way. He distinguishes between “simple” complexity and “complex” complexity, and then insists that simple (restricted) complexity plays in the court of current orthodoxy:


This is why simplistic complexity is so attractive to the worst sort of evolutionary psychology and contemporary ideologues of market models. Write a few rules – the selfish gene, the territorial imperative, profit maximization, rational choice, or, preferably, a combination of all of these, and away we go. Simplistic complexity does deal with a kind of complex emergence but it remains reductionist.


(103)


McLennan (2003) makes a similar argument about the way in which complexity theory has been applied to Sociology. It seems, for him, as if complexity theory – and what he refers to as “restricted complexity” – is not providing a critique of outdated meta-paradigms, it is simply providing a new one.


� I will return to the issue of making a distinction and simultaneously contextualising it when discussing the notion of the “double movement” in deconstruction below. For a more detailed discussion of why a contextualised position does not imply vagueness or relativism, see Cilliers 2005.


� These characteristics were formulated in collaboration with Fred Boogerd and Frank Bruggemans at the department of Molecular Cell Physiology at the Free University, Amsterdam, based on the arguments in Cilliers (1998), and used in Cilliers (2005).


� These ideas are elaborated upon in Cilliers 2000 and 2001.


� Derrida dealt with Saussure in Of Grammatology (Derrida 1976) and with Freud in several places, including Freud and the Scene of Writing, collected in Writing and Difference (Derrida 1978).


� It is this possibility which inspired the “structuralist” projects of, for example Levi-Strauss.





