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ABSTRACT 

Nanotechnology and nanoscience form the substrate of an integrated network of innovations that constitute the next long-wave cycle in economics. It has often been said that more than any previous cycle, this coming wave may challenge not only social and political structures, but the very foundations of what is described as 'human nature'. But what exactly is  'human nature', and what is the nature of this 'challenge'? To gain a perspective on these issues, we need to examine the evolutionary forces and constraints that helped forge the deep substrate of human psychology. These forces led to increasing neoteny, cranial expansion and greatly augmented difficulties in parturition. Generic trauma arising from these core traits lie at the root of human violence, aggression and dominance-submission relations, but they are also the catalysts for all that we evaluate positively as 'all that makes us truly human', including love, creativity and motivation. Like all of us, the designers and creators of new technologies still operate within the deep-level constraints of an archaic, Ice-Age psychology. Can new technologies be forged that bypass these ancient constraints? Would this lead to an evolutionary advance or an oft-predicted civilisational 'apocalypse'?
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      1. INTRODUCTION

In this paper we will explore some of the social, political and above all, psychological challenges presented by the imminent wave of so-called GRAIN technologies - Genetics, Robotics, Artificial Intelligence and Nanotechnology - from the perspective of psychohistory. Modern psychohistory can be defined simply as the science of historical motivation and  has been evolving as an autonomous discipline since the early 20th century. It is an interdisciplinary field, combining insights from individual and group psychoanalysis, small and large group process, transcultural history and complex dynamic systems theory. Contemporary psychoanalysis has evolved considerably since the time of Freud. The intuitive insights of the early analytic schools have been increasingly vindicated or reformulated in recent years through advances in the fields of  pre- and perinatal psychology, neurobiology,

evolutionary psychology and quantum brain dynamics (QBD).  In exploring the possible impacts of the GRAIN technologies on generic human psychology and our current historical situation we do not adopt any particular moral or ethical stance, nor to we pathologise the advocates of any such stance. It is hoped simply that this paper may offer some psychohistorical insights that will help develop techniques of envisionment [1] - a means of gaining perspective on our current historical situation in order that we should not be borne along willy-nilly by successive waves of technological advance, but become capable of utilising and directing these advances appropriately along pathways of our own choosing.

2. LONG-WAVE CYCLES IN ECONOMIC LIFE

The GRAIN technologies form the core innovation nexus of the sixth, imminent Kondratyev wave identified by economic theorists such as Tylecote [2]. The existence of long-wave cycles prior to the Industrial Revolution may be debatable, but they have certainly been identified with increasing confidence since that time. Long-wave economic cycles are cumulative, each building upon the other, and the duration of successive cycles has varied (52 years is at best an average) due to the influence and interplay of many psychosocial, political and historical factors. To date, there have been five such cycles as analysed by Tylecote: 1) water transportation (Britain) beginning c. 1780-90, 2) steam transportation (Britain - US) beginning c. 1828-32, 3) steel and electricity - c. 1874-80, 4) 'Fordist' mass production technologies - beginning c. 1913-18 and 5) microelectronics -  c. 1973-83. Each cycle begins with an upswing during which a new cycle of innovation unfolds and develops, followed a downswing, during which social and political infrastructures are adapted and transformed, society reaches a psychological compromise with these reformed structures and the lifestyles they give rise to, and products developed from the innovation cycle finally reach market saturation point. The imminent upswing of the GRAIN technology cycle will differ from previous cycles in that the innovation network will be far more integrated and interdependent than ever before. This is because the entire network shares a set of revolutionary paradigms in the scaling and quantification of information, i.e. what we know as nanotechnology and nanoscience - the engineering of what the French mathematician René Thom has called ultrastructure.           

           3. QUANTUM BRAIN DYNAMICS 

The emergence of 'nanopsychology'.

This drive to uncover the mysteries of ultrastructure has an intriguing parallel in psychology. The field of quantum psychology began to emerge when earlier studies of biophoton emission, superradiance and nanoscale biological structures were linked with the holonomic brain theory of Karl Pribram,  which related macrolevel neural processes to quantum brain dynamics (QBD). Both perspectives later merged in Amoroso & Martin's model of the Heisenberg Matrix, which integrated quantum field theory with vacuum geometries and the principle of nonlocality [3]. Four kinds of quantum phenomena generate effects that can be propagated upwards in the hierarchy of co-evolving biological systems. These are: a) quantum coherence: in which individual particles yield to a collective unifying wave function (exemplified in the Bose-Einstein condensates), b) nonlocal quantum entanglement: in which spatially-separated particles are nevertheless connected or correlated, c) quantum superposition: in which a single particle exists in two or more states or locations simultaneously and d) quantum reduction or collapse: in which superpositioned particles reduce or collapse to specific binary choices - providing the basis of quantum computation. 

The theoretical basis of quantum psychology.

Two trends of thought currently exist as to how the propagation of quantum effects and co-evolutionary feedback become possible in the human brain. One is the Penrose-Hameroff Orchestrated Objective Reduction (Orch OR) model [4] and the other is the Tuszynski microtubulin (MT) model [5]. Both models are based on the quantum tunnelling phenomena (a combination of a-d above) believed to occur in tubulin dimers. Tubulin dimers are bipolar molecules of the protein tubulin of which microtubules are composed. Networks of microtubules, linked by bonds of microtubule-associated proteins (MAP's), form the cytoskeleton of neurones. A microtubule consists of 13 columns of tubulin dimers arranged in a skewed hexagonal lattice, an ideal structure for the generation and propagation of signals. Information is generated through the point-instant conformation of groups of quantum-associated tubulin dimers and propagated by waves of coherent photons or superradiance, also known as Fröhlich excitation. The electrons of each dimer can switch between two or more conformational states, thus polarising the dimer in 'conformance' with an associated group. The electrons are sealed within hydrophobic pockets in which they exist simultaneously in two 'potential' conformational states. Collapse and conformation is induced by the opening of channels to the exterior 'noisy' (thermally-excited) environment via the MAP network. When this happens, electrons which may even be spatially distant (entanglement) will 'resonate' (tunnelling) and collapse to a conformational state induced by propagation of the Fröhlich wave (superradiance) - the 'coherence' factor. The skewed 13-column microtubular lattice is so constructed as to maintain the structure in a state of 'frustration' - that is, to facilitate the flow of drifting conformational fields within the lattice, whose boundaries lie close to the 'liquid region at the edge of chaos' [6]. In this way, the computational processes occurring at the nanolevel are analogous to those taking place in well-known physical structures such as spin-glasses ferromagnetic/aniferromagnetic lattices, cellular automata, NK-Boolean networks and neural networks.

In addition to MT-conformation, quantum tunnelling also plays a major role in enzyme catalysis by determining a) chirality - i.e. into which chiral form (left- or right-handed) the atomic configuration of a particular molecular group will conform to, and b) how newly-encoded molecular strings of protein become enfolded into one of many possible states of minimal energy or eigenstates - i.e configurations in which the potential energy is maximised. The complex arrangement of atoms in a protein molecule is therefore embedded in a quantum matrix whose role is to maximise the energy potential of that protein within a minimal time frame. In this case, conformation is catalysed through the propagation of phonons or classically coherent sound waves. The net effects of both these processes - enzyme catalysis and MT-related activity - is to "govern intra-neuronal architecture and synaptic function by modulating sensitivity of membrane receptors…, ion channels and synaptic vesicle release mechanisms, communication with genetic material and regulating axoplasmic transport, which accounts for delivery of synaptic material components" [4].

How can quantum processes take place at biological temperatures?

Classical wide-field quantum phenomena are normally possible only at temperatures at or near to, absolute zero (-273oK). How are such effects possible at the median temperature of the brain (c.37.5oC)? It should be remembered that the brain is a dissipative structure and that dissipative structures are driven by a supercritical rate of energy. The phenomena we have been describing are facilitated by a process of quantum annealing. Just as steel is annealed by precisely-timed sequences of alternate heating, hammering and quenching so as to reduce internal stresses and render it less brittle, so the neural domains where quantum activities take place are subjected to thermal excitation via MAP channels (stressing), following which the propagation of phonic waves (within the protein matrix) and superradiant or Fröhlich waves (in the microtubular core) 'anneal' the excited regions to conformal states. Regions in a state of quantum superposition and entanglement are normally shielded from spontaneous decoherence by a combination of a) the isolation of electrons within hydrophobic pockets, b) the shielding of MT surfaces by layers of 'ordered' water, and c) further shielding within the cytoplasm by alternating sol (solution) and gel (gelatinous) states of cytoplasmic actin. Sol states permit access to propagating waves, while gel states isolate quantum-sensitive regions from spontaneous decoherence.

Multi-level bidirectional feedback systems.

The Penrose-Hameroff model proposes that coherence-inducing waves governing quantum events can form part of larger-scale, global topological manifolds, whereas the Tuszynski model focuses on small-scale, purely local events whose computational effects are nevertheless propagated upwards through the hierarchy of phase transitions in biological dissipative structures. Both models posit feedback systems whereby lived experience at organic and organismic levels can continually modify the type and periodicity of coherence-inducing waves that in turn direct the conformational states of ultrastructure in response.

Events at the nanolevel have many features of 'chaos'. Nevertheless, quantum chaos is not the same as 'classical' chaos. The 'attractors' of quantum chaos are often eerily reminiscent of primitive organic forms, but they remain bound or 'compactified' at the nanolevel - otherwise, if quarks or other particulate matter were to enter the classical domain, the Newtonian reality we know and love so well would instantly collapse. This reality "surfs on a standing wave of spacetime. The present moment is created and recreated constantly - like a continuous image… originating deep in twistor space" [3]. It is the Heisenberg Uncertainty Relation that provides both a boundary and a fabric for translation between twistor (quark) space and experiential reality, and it is compactification that provides the 'bricks' for this boundary. Unstable or chaotic states at a given level are always 'compactified' (stabilised within a finite number of eigenstates) into higher dimensions at the next level. The 'organic analogues' of quantum attractors are in fact translated fractally into the classical domain through compactification, while events in classical domain influence the collapse or transition of these attractors at the nanolevel.

This brief overview of QBD serves to underscore a key thesis in this paper: that conscious life is an emergent property of matter or, more precisely, that "information of state is inherent to the deep structure of the universe" [3]; that molecular and cellular encoding of experience can and does occur throughout the lifespan at all levels, and that what is mistakenly referred to as 'junk DNA' is not junk at all but 'latent DNA' - a kind of 'safety deposit box' which includes random mutations encoded and retained (by so-called 'chaperone' proteins such as hsp-90) as a source of 'adaptive insurance' in the event of future environmental challenges. A species (such as ourselves) can therefore be viewed as an energy field, through which the computational power of prespace is translated upwards into the 'classical' domain of experiential reality. This computational power must, however, be translated in terms of the evolutionary trajectory of a given species, and, as we shall see, this trajectory may create its own specific biases.

     4. GENERIC TRAUMA

Evolutionary origins.

What we call 'human nature' is the product of three interdependent, macrolevel evolutionary processes that have been acting upon us since the first appearance of hominids upon the Environment of Evolutionary Adaptiveness or EEA. These three forces are a) neoteny - the retention of infantile characteristics into adulthood with subsequent retardation of somatic development, b) cranial expansion and the complexification of consciousness and c) increasing birth trauma. The evolutionary success of H. Sapiens is the result of a trade-off. Consciousness, language and the power of sociality and group-bonding - all of which combined to give H. Sapiens an evolutionary edge - were purchased at the price of increasing difficulty in parturition, giving rise to a process of intrauterine growth or morphogenesis that induces the highest level of generic or intraspecific traumatisation of any mammalian species. How did this come about?

Fissioning of the adaptive landscape and the challenge of the savannah.

H. Sapiens is the product of environmentally-catalysed speciation. A slow process of environmental change occurring long ago on the Pleistocene EEA induced some of the tree-dwelling ancestors of H. sapiens to make the gradual transition to life on the savannah. In this infinitely more dangerous environment, upright posture conferred distinct adaptive advantages, freeing the hands for more elaborate tool use and construction as well as greatly expanding the horizon of vision. However, as the tendency towards neoteny and cranial expansion increased - the probable by-products of increasing sociality - the human birth canal developed evolutionary modifications in response to upright posture that were only partially effective and which rendered the parturition process far more risky and difficult [7]. Upright posture meant that the pressure of the growing fetus was no longer directed towards the stomach muscles (as is the case with quadrupeds) but downwards towards the birth canal itself, leading to a toughening and constriction of the very point of exit for a fetal cranium whose ratio to body-size was already the largest in the hominid phylum.

The psychological legacy of generic trauma.

If life is an emergent property of matter, human psychology may be considered an emergent property of morphogenesis (the growth of form). Freud had considered the formative experiences that occur during the psychosexual stages of early childhood as constituting the basis of later adult psychology. Melanie Klein moved one stage further, pushing this formative basis further back in time to earliest infancy. There she discovered a paranoid-schizoid substrate to be already present in the psychology of the newborn, a substrate designated by Kleinian analysts as 'innate' - thereby seeking to bar any possibility of further probing. It was the emergence of perinatal psychology following on the work of Otto Rank, and the intense development of this field during the latter four decades of the 20th century, that finally succeeded in pushing the boundaries of psychoanalytic research beyond the 'event horizon' of birth itself to consider the formative experiences occurring in the intrauterine environment up to and including parturition.

It is important to understand that consciousness is fully present in the fetus by the sixth month, even if it is qualitatively different from post-natal consciousness. Neural myelinisation is not present at this stage, nor is it necessary. The intrauterine environment is one of seeming plenitude and stasis, an existential state of self-sufficiency and unlimited nurturance in symbiotic union with the placenta. It is only after birth that an increasingly complex and variegated range of environmental input demand the stabilisation and shielding of specialised neural networks through myelinisation. However, the rate and volume of fetal growth in utero up to the sixth month of gestation are far greater than during any subsequent phase of maturation. The sequence of events during this critical period therefore create all archetypes against which later experiences will be measured - experiences that will either anneal or augment the emotional residue originating within what is called the perinatal matrix {Fig.1).
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The perinatal matrix is a four-stage experiential sequence up to and including birth that continues to 'resonate' throughout the lifespan, generating a subliminal bias for conscious action and precipitating re-enactive behaviour whenever events in the external world reactivate the unconscious emotional legacy of each critical stage of morphogenesis - source of that unconscious alienation that is our common heritage of birth.

The subjective and self-sufficient world of intrauterine stasis is the first existential state experienced by the newly-emergent consciousness but, as we well know, such a state is only apparent. From the sixth month onwards, placental functions begin to degenerate and the hitherto adequate flow of nutrients begins to fail, even as the infant's nutritional needs increase. The former intrauterine 'paradise' becomes increasingly toxic and constraining as the infant increases in size, propelling the infant inexorably towards the existential catastrophe of birth, a titanic struggle involving sensations of constriction, crushing and suffocation (infantile hypoxia) that transcend all previous levels of experience. This experiential transcendence is generated by  transmarginal stress - the root of trauma.
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The growth of consciousness may be considered as an expanding cone, similar to a 'light-cone' in relativistic physics (Fig.2 above). Any event whose stress levels lie within this cone can be interpreted on the basis of previous events also lying within its boundaries. However, major transition points during morphogenesis generate levels of stress that far transcend the margins or boundary limits of previous experience. When this occurs, the stress quotient that exceeds these boundaries becomes dissociated or split off from active consciousness and enveloped within a defensive intrapsychic construct whose function is to contain and control the potentially explosive power of the residual anxiety generated by this stress. This is the origin of all human emotion. The word 'emotion' applies to all experience transcending the boundaries of what can be interpreted - i.e. 'measured'  and thereby rationalised. Every emotion derives from that quotient of experiential stress that exceeds the boundaries of interpretation, and is therefore 'ineffable', 'inexplicable' or 'transcendent'. This 'transcendent quotient' is, however, a neurobiological reality, the product of stress encoded through enzyme and protein structures at molecular, cellular, organic and somatic levels by means of the quantum processes discussed in part 3 of this paper, above.

       5. THE PSYCHOHISTORICAL MATRIX

Fractal expansion of generic trauma upwards through family and society.

The core of generic trauma, shared (within certain limits) by all human beings, is variously reinforced or annealed during subsequent phases of maturation in the life of an individual. The degree of further trauma subsequently inflicted during early infancy and childhood will determine the ultimate strength or fragility of the personal defensive construct surrounding the generic core. The initial dyadic relationship with the primary caregiver is crucial for the development of neural pathways along regions of the orbitofrontal cortex that regulate the flow of affect [8]. During this time, pre-verbal mental representations evolve, that encode emotional scenarios or relational prototypes, both positive and negative, with varying degrees of stability. These representations become verbally structured with the acquisition of language and expand further during subsequent periods of socialisation within the family and the wider social matrix. They maintain the stability of the personal defensive construct through a variety of psychodynamic mechanisms, the most important being transference (the assignment to person B by person A, of an emotional relationship derived from a significant person from A's past), projective identification (the identification of 'good' or 'bad' elements of one's defensive construct with part or all of an external individual or group) and introjective identification (the reverse process by which real or imagined qualities of another are subsumed into oneself). Through these mechanisms, implicit or explicit dominance-submission hierarchies are established and maintained within psychological (as opposed to task-oriented) groups. Dominance dynamics derive from the need to control or stabilise the individual or group defensive construct, while submission derives from the long-inculcated trait of dependency - a consequence of human neoteny. The more fragile a defensive construct, the greater the urge to power, in order to control it. What we variously call 'love' is structured by these mechanisms.

The psychological group, on the whole, has a far greater tendency towards regression than the individual, constantly seeking to evoke in its members unconscious memories of the womb. The psychological group evolves a common defensive construct through collusion, binding its members to participate in this construct on pain of exclusion ostracism or even death. The stability of a group defensive construct depends on the stability of its imagined boundaries. These depend in turn on the dimensionality of the group (its numbers), the nature of any real or imagined threat from the external environment and the degree of hierarchic control exercised within the group. But how do roles come to be assigned within the group?

Those who have experienced similar modes of childrearing will share similar defensive constructs and come to form what is called a psychoclass. An individual's psychoclass will determine the unconscious role assigned to that individual in the family and later, within the psychological group. In this way, defensive constructs originating within individuals expand fractally from the individual, through the family, small and large groups, up to the nation itself. Beneath the exterior social and political structure of a nation lies an inner network of sado-masochistic relations between its component psychoclasses. Similar relations operate at  a global level between nations, so that cultures in general can be considered as large-scale, collusionally-defensive systems. Human civilisation thus becomes a fractal expansion of the fetal unconscious, and the symbolism of uterine ecology - the Rosetta Stone of world religion.

6. THE CHALLENGE OF THE NANOSCIENCES

Evolutionary constraints on civilisational complexity.

Defensive constructs, whether personal or collective, are not only sources of constraint, but also the wellsprings of human creativity. All-embracing love and destructive aggression, like all human dualities, have their common origin in the same archaic neural complexes deeply encoded beyond the event horizon of birth. This 'ahistorical' dimension of human nature is constantly denied and suppressed, but it is this archaic 'core', deeply rooted in biological morphogenesis, that keeps our psychology chained to the Ice Age. Despite a remarkable proliferation of human numbers and a succession of seemingly 'wondrous' technological triumphs, we remain 'stone-agers in the fast lane', constrained by the emotional residue of pre- and perinatal trauma, archaic reproductive and childrearing strategies, sexual dimorphism, culture-enhanced gender differentiation, continual sexual arousal and neoteny-induced dependence - traits that conserve and continually reinforce the human propensity for violence, competitive aggression, dominance and submission.  - the very traits that gave the species an evolutionary edge to begin with, but are now proving maladaptive in the creation and management of complex societies. Our original sources of adaptive strength on the EEA now threaten to become the evolutionary nemesis of the species, forcing us inexorably towards an evolutionary cusp point between neoteny and survival.

The current historical situation.

The GRAIN technological challenge - the sixth innovation cycle of the Industrial Revolution - comes at a point where human civilisation may already have passed the maximal level of complexity possible under current biological and psychological constraints. Psychohistorical studies show that cultural collapse occurs when the level of complexity attained by that culture exceeds the capacity of its group and psychoclass structures to contain primordial anxieties within the collusionally-defensive construct upon which that culture was built. Group and psychoclass boundaries disintegrate and collapse, leading to paranoid-schizoid regression and a destructive internal conflict - the 'axial conflict'. After this conflict, existing cultural capital is utilised to create a 'universal state', an imperialistic structure maintained through increasing totalitarian control, during which anxieties are contained, not by defensive strategies constructed from ideational systems, but by increasing emotional investment (catharsis) in materialistic expansion and in ultimately futile efforts to dominate and control that civilisation's outmoded resource base through a parallel investment in even greater administrative complexity. This attempt is impeded over time by the cumulative effects of heterochronicity - the maternal ability (through control of hormone flow in the fetus) to slow down or accelerate the onset of puberty. Increasing social density coupled with a fat-rich diet promotes acceleration of maturational rates - i.e. a decrease in the age of puberty and subsequent curtailment of the final stage of cognitive development - abstract thought - at a time when it is most needed.  The aim is to maximise population growth - another example of a formerly advantageous trait that has become maladaptive in the maintaining of complex societies. 

At a late phase during this epoch, a 'chrysalis' may develop within the universal state from which a successor culture may emerge. Euroamerican culture has already passed the stage of the 'axial conflict' - the 31-year war from 1914-45, culminating in the autocannibalism of the European Holocaust. We are now deeply embedded in the expansionist phase of late Fordism. We may ask ourselves: will the GRAIN technologies form part of the chrysalis from which the successor culture will emerge? Can these technologies enable the imminent transition to be smooth rather than catastrophic? What alternatives are offered by this transition?

Nature of the GRAIN challenge.

In concluding our overview of the deep-level sociopolitical and psychological structures challenged by the emergent GRAIN technologies, we now examine the nature of this challenge. Nanoscience, in and of itself, is a general paradigm underlying research in nine closely-related areas: 1) genetics, biotechnology and medicine, 2) quantum engineering and computation, 3) robotics and advanced AI, 4) habitat and environmental engineering, 5) food technology, 6) materials science, 7) information and communications technologies (ICT), 8) planetary ecology and 9) energy systems and propulsion technologies. At present, there is an ongoing rapprochement between 'micro' or 'top-down' scale engineering research, and 'nano' or 'bottom-up' approaches.  Some form of conjunction may be likely in 10-15 years when 'microtech' approaches reach their effective limits regarding feasibility of scale, while nanotechnologies finally begin to mature - a point of time during which we will also, incidentally, have passed the peak of fossil-fuel production, with remaining reserves located wholly within a network of increasingly unstable countries. At this point, psychological research may also have reached a similar point of convergence; this time between the 'top-down' approach of gestalt psychology, psychoanalysis and the neurosciences on one hand, and on the other, the 'bottom-up' approach of QBD. Consilience between these two convergent streams - i.e. between the GRAIN technologies and psychology - suggest possibilities of a fundamental re-engineering of the 'human condition' through intervention at the level of ultrastructure. Such intervention will, of course, be initiated by research workers who themselves remain conditioned by the subliminal constraints of an EEA-derived psychology. What will be the result of such intervention? The challenge of the GRAIN technologies is nothing less than the possibility of 'directed speciation', involving artificial reproductive technologies, restructuring of the base genome, advanced, self-reproducing AI's and the creation of true, viable cyborgs,  androids or 'transgenics'. A whole range of entities may emerge in whose morphogenesis generic trauma will play no role whatsoever -  thus there is no way they will inherit the most basic substrate of 'human nature'. We can only speculate on the psychology of such entities, but one fundamental difference is likely. Humans tend to emphasise their genericity or descent, frequently appealing to an idealised past - the unconscious striving of all philosophy and religion has been towards return to an idealised state of intrauterine stasis.  For the advanced, self-replicating AI or cyborg on the other hand, the past has no meaning - the path of perfection, of ultimate self-realisation, can lie only in an unbounded, transcendent future. Such fundamental differences will surpass all inter-human differences and can evoke fear and loathing in a species whose evolutionary advantage (up to this point in time) has been greatly enhanced by an implicit, unquestionable belief in its own uniqueness and supremacy - what I call human solipsism or 'species-narcissism' ('man is the measure of all things'). Previous scientific advances such as heliocentricity, evolution and psychoanalysis have greatly undermined this narcissism. Nanoscience and the GRAIN technologies threaten to administer the coup de grâce.

           7. PATHWAYS TO THE FUTURE

The Kardashev Transitions.

On the Kardashev or K-scale of galactic civilisations, human civilisation is still at the lowest level or K0 - the pre-planetary - hopefully approaching the level of K1 - the planetary. Before us also lies a possible transition to K2 - a solar system-based civilisation. Is such a transition - from K1 to K2 - feasible or desirable? At present, convergence to K1 is constrained by the complexity limits discussed above. Yet without serious, directed effort, the continuing turbulence of contemporary global society is likely to culminate at best in a partial systems collapse, after which two possibilities emerge: 1) the fragmentation of today's major economic blocks, leading to a constellation of micro-states governed by various forms of 'ecological totalitarianism' or 2) a 'congealing' of today's major economic blocks into a 'Nash equilibrium' of at least three Orwellian 'superstates'. Under both alternatives, war and conflict will remain endemic. Submission to 'human nature', to the dictates of biological and evolutionary imperatives in the name of conformance to 'nature' or 'God's will' can only guarantee us future centuries of murderous chaos similar to those of the past.

I propose that if transition to K2 is not 'seeded', convergence to K1 is unlikely (Fig.3 below). This is because the creation of a solar system-based civilisation will not only guarantee a greatly-expanded and diversified resource base (relieving pressure on a long-suffering Earth), but will provide that vital sense of the 'open frontier', a release for the feelings of suffocation and enclosure currently endured by the 'mega-humanoid fetus' that threaten us with descent into paranoia, autocannibalism and a drive towards collective self-immolation. But the human body is congenitally ill-adapted for survival in an extraterrestrial environment or for the long-term creation and maintenance of extraterrestrial colonies. The successful maintenance of a K2 level civilisation will require 1) technologies of life extension, 2) in situ environmental adaptation through the applications of biotech, 3) an enhanced, interconnected and reliable ICT, robotic and AI complex and 4) a psychology unhampered by the supposedly 'natural' or 'normal' constraints imposed by biological morphogenesis or archaic evolutionary imperatives on social structures, relationships and the developmental trajectory of the human life-span. 
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A matter of choice.

 The transition point facing us may present an evolutionary challenge on a cosmic scale. It may be that only a species capable of eventually transcending its evolutionary substrate will participate directly in the unfolding of the universe. Failure to transcend this substrate may indicate the true significance of the 'L' or species-lifetime factor in the well-known 'Drake Equation' describing the conditions for the emergence of galactic civilisations. The statistically mean lifetime of a species may conclude, not with a 'bang', but with a 'whimper'. Will the neotenous fixation on intrauterine stasis mark the ultimate closure of hominid evolution? Is human civilisation destined only to be a brief flash of light upon a world emerging from and shortly returning to, conditions inconceivably alien to those we fondly assume to be so stable? If we pursue the K1 - K2 transition we will truly be re-enacting, on a grand scale, the events of the perinatal matrix, but in so doing we will be catalysing a true rebirth process from which there will be no retreat. Directed speciation will involve a gradual 'marriage of the meat to the metal' - a planned evolutionary process during which organic life may ultimately be seen as a transitional phase between inert and fully sentient matter. It is a matter of choice, of human 'free will'. If, with the aid of the imminent technological wave, this path is chosen, not all will wish to participate. In fact, the vast majority may choose not to do so, but those who do choose to catalyse this transition will in all probability need to develop elaborate, subtle and long-term co-operative strategies extending above, beneath and beyond the range of national networks and global economic blocks. Whether they will weep or exult in their subsequent transformation will be their own affair.
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