Session topics for Pc Design Course to be taught as design bytes.
Observe & Interact

Traditional societies were labour intensive. Industrial societies are energy intensive. Permaculture-designed systems are information and design intensive. P13

The interplay between observer and subject can be thought of as the precursor to design. P14

A large part of the thinking revolution involves the emergence of design as a universal skill alongside those of literacy and numeracy. P14

Self-organisation occurs whenever energy flows are sufficient to generate storages. P15

Ethics and ideology act filters that determine what and how we see. These filters are unavoidable – in fact, essential. P15

In trying to foster appropriate community change in a context of more powerful (top-down) forces, recognising leverage points (bottom-up) where we can make a difference is essential. P16

Development of good observational skills... requires outdoor, mainly daytime, and nature focused, rather than indoor, semi-natural and media dominated. P16

A really effective design solution may be remarkably simple – it may be inherent, or may arise because self-organising (living) complexity that works without us understanding or controlling it is doing most of the job. P17

...concentrated energy sources have always been desirable, but in the past natural limits protected us from the adverse effects of overindulgence. P17

Weeds or pests can be viewed as environmental indicators of need for management change. P18

Over long periods of relative stability, Institutions rather than individuals are the critical keepers of culture. P19

... almost all education, especially higher education, is based on knowledge from secondary sources. P20

[Formal] education lacks wholistic integration with living experience... the underlying structure of understanding and belief created by family upbringing, mass media and popular culture. P20 

Observation, trial and error and direct experience [may often induce a fear] of failure; traditional sustainable societies... tended to... frown on innovation as involving too many risks... it is common for people to repeat mistakes from a failure to observe... through to fear of oppressive authority. P21

Bursts of free energy act as breeders for evolutionary change.

The proliferation that occurs under free energy supply will...  create possibilities that, although they could never emerge in a context of energy constraint and negative feedback controls, may nevertheless prove adaptive once the energy supply is constrained again. P23

Catch & Store Energy

... savings and investments to rebuild natural and human capital. P27

We have limited time to catch and store energy before seasonal or episodic abundance dissipates. P27

Captured energy in self-organising systems, (primarily) living ones, can capture and transform a limited proportion of energy they absorb... used for self-maintenance, growth and capture of more energy. This stored energy is generally higher in quality than the source from which it was derived and thus capable of driving a wider range of processes than the original source energy. P27

By catching and storing the energy in seed, growers maintained a genetic and cultural lineage from ancestors to descendants. P29

[“Real wealth” is the store of high quality energy derived from primary energy sources], supporting the tools, infrastructure and technology needed to support a human society. P29

Social sciences, most notably economics, [is fragmented from] this energetic view [of the world]. P29

Ecosystems develop in response to the diverse and irregular energy availability across landscapes. P30

Rebuilding the natural capital of landscapes falls into 4 key energy storages: water, living soil, trees and seeds. P30

The evolution of terrestrial ecosystems and landscapes has maximised the power of nature to use both climatic and earth energies. P31

The amount of rainfall is a better indicator of biological productivity; it is solar heat that evaporated the water to create the atmospheric moisture for precipitation. P31

Geologically young regions, as opposed to old regions, are much more biologically productive, supporting larger populations despite their vulnerability to natural disaster. This is due to their ability to capture and hold water, soil, minerals and OM. P32

Micro and local storages of vegetation, soil and sediments are set in catchment area with topographical forms capable of storing water e.g. lakes. P32

Soil ecosystems have evolved to store nutrients in non-soluble forms. P34

If a landscape loses more minerals than it can mine., productivity progressively declines; humans are completely dependant on very high and balanced mineral fertility in our foods. P35

In temperate climates soil is the most important store medium. In the wet tropics (rainforests), vegetation is. P35

Timber and fuel crops, as well as pasture, fodder and fibre crops can utilise marginal soils where human food crops cannot. This is the single most important reason why perennial carbon stores are essential to permaculture systems. P36

Humus storage increase the capacity to hold nutrients, water and oxygen, and can be stable for thousands of years. P36

Soil carbon is the fuel of the largely invisible soil ecosystem that in turn regulates plant nutrition. P37

Rebuilding agricultural soil humus levels is the greatest contribution to the survival of humanity; there is now long-term evidence to vindicate this. P39

Balanced and fertile soil is nature’s integrated and self-reinforcing design solution for maximum power of terrestrial life. P40

Trees accumulate biomass equal to that of grassland, 5-35 tonnes per ha. per annum, but it is a longer term storage. P41

Even though the total amount of energy in seed is small, its density and potential value are very high. P43

If we can establish energy stores with a low depreciation rate, requiring minimal additional energy to maintain, when energy, information and labour is abundant, then a future low energy society should be able to maintain them. P44

Maintenance engineering has a bright future, but the solutions will not be easy to find because most of our built assets have been designed and constructed assuming cheap energy. P46

In nature, long food chains and webs involve the transformation of solar energy into increasing complex forms e.g. bee hives, the physical structure of old-0growth forests, the hunting skill of a long-lived predator. Howard Odum, a systems ecologist, has shown that these structures have a very high EMERGY [embodied energy]. P47

The proliferation of information and organisation in government, economy, community and culture has been an essential element in our high-energy fossil fuel-based society. P47

The best use for non-renewable resources and technology should be to establish a system, rather than to maintain or harvest it. P48

Soil re-mineralisation can create a permanent improvement in biological productivity. P49

In clay soils the balance between calcium [68%] and magnesium [12%] is the most powerful factor in determining how friable and open the soil is... the balance between calcium and potassium [2-5%] for lushness and woody growth. P50

Obtain a Yield

Whether we attribute it to nature, market forces or human greed, systems that most effectively obtain a yield and use it most effectively to meet the needs of survival tend to prevail over alternatives. P55

A yield profit or income functions as a reward that encourages, maintains and /or replicates the system that generated that yield. P55

Everywhere in nature there is a balance between simply sucking in and dissipating energy for no real purpose, and attempting to get maximum efficiency... Evolution in nature and innovation in society tend towards this balance. P57

Sometimes these evaluations challenge us to question whether some apparently beneficial processes and designs may exemplify the excessive pursuit of efficiency but not achieve an outcome that is truly useful in a wider sense. P58

Net energy gains from staples provided people with the sustenance and thus allowed them to use other important resources that could not provide a net energy return. P59

... Self-regulating, semi-wild systems [do]... do not require energy subsidies, but neither did they provide a high-energy yield. P59

[Locally adapted and self-reproducing, Hardy and self-reliant species are important in any low-energy sustainable system. P59

Permaculture designers can still give priority to fundamental and resource-hungry needs such as food, clean reliable water and shelter, while providing complex but passive environmental; services (e.g. wildlife habitat) and social functions (e.g. recreation) as by-product of an integrated design. P61

In systems well adapted to their energy base, positive feedback can be thought of as an accelerator to push the system towards freely available energy, while negative feedback is the brake that prevents the system falling into holes of scarcity from overuse. P58

The fluctuations of seasons, work opportunities and other sources of ‘income’ demand that we design for a high degree of flexibility. P62

Systems ecology recognises that stable conditions give advantage to highly specialised species, but that changing conditions favour species known as generalist that can adapt to different food, habitat or other factors. P63

Simple embodied energy evaluations show more favourable net energy evaluations for renewable biomass as sources of fuel energy. But that dispute over methods is less important than the patterns revealed by EMERGY yield ratios, which all show greater value in slow-growing, naturally produced biomass energy sources. P67

EMERGY evaluations... [of] species extinctions, especially of what is known as a keystone species, are very costly. P67

Voluntary frugality allows us to learn to optimise allocation of resources. P67

Design and behaviour changes that result in energy and resource savings tend to be immediately spent or invested in other sectors of the economy which further stimulates demand for energy and resources. P68

Creative, ethically driven people in large organisations tend to be co-opted and corrupted by the large-system forces within which they must work. P68

Large-scale technology production creates demand; it is better to buy second-hand. P69

Apply Self-regulation and Accept Feedback

Traditional societies recognized that external negative feedback effects are often slow to emerge. P71

There is an inherent design tension between autonomy and higher-order systems control... self-reliance at the smallest practical scale provides benefits to the large-scale system. P72

We can think of a hierarchy of large-scale system controls that flow back down the energy hierarchy to constrain the exuberant and prolific life of smaller-scale systems. The large-scale system controls are relatively harsh... natural disasters, predators and parasites. P72

Self-controlling aspects of human culture, rather than the expansion of technology for resource exploitation and growth, represent the highest evolutionary development achieved by Homo sapiens. P72

Howard Odum describes a “tripartite altruism” in nature: approximately ​​1​​/​3 of captured energy is required for metabolic self-maintenance; ​​1​​/​3 is fed back to maintain lower order system providers; 1​​/3... to higher-order system controllers. P73

The market and the law are the main mechanisms for providing negative feedback, but theses are often crude or ineffective for many social and environmental issues. p75

Thus the first priority is to survive (obtain a yield from captured energy), while the second is to pay for what we get in some way that helps maintain the future flow of energy. The third, is to contribute in some other way and direction, to the wider system, rather than seeing our own survival as an end in itself. P75

When we consider all the people today being part of a global society and economy, the middleclass bulge is very modest; rural and industrial workers in poor countries far outnumber the billion or so middle-class consumers mostly in rich countries. P77

This excessive accumulation of wealth and power by the rich coincides with a situation where the elites are failing to perform their traditional role of providing control and guidance for the long-term good of society. P77

The problem of the upper hierarchical levels is not that any one person at those levels exercises absolute power because they are constrained by a social network of others at that level. P79

More fundamental bottom-up strategies start with the self and develop by example and replication, moving towards mass change. P80

A shift from evident, formal and managerial exercise of power to invisible, informal and collaborative modes allows elites to bypass the democratic and bureaucratic controls on their power demanded by the public. P82

Rapid energy descent means that our individual behaviour today may be more potent in determining the future than the behaviour of whole communities in that future. P83

The average life expectancy of the great corporations is less than a lifetime. P84

Feedback fosters personal responsibility and personal responsibility builds in feedback. P84

Learning to think holistically requires an overriding, or reversal, of much of the cultural heritage of the last few hundred years... The self is the most accessible and potentially comprehensible whole system. P85

Self-reliance tends to work as a more generalises and invisible consumer boycott, undermining the market share and psychosocial dominance of the centralised and large-scale economies that support and maintain addictive and dysfunctional behaviour. P87

As well as providing resilience, this relative autonomy allows the elements to become starting points for the rapid evolution of new systems when the old systems become dysfunctional. P87

[Under extreme stress] the most elaborate and most recently evolved structures and processes are discarded and there is a fallback to lower-order, small-scale and older, more proven structures and processes. P89

Use and Value Renewable Resources and Services

As we go through the essential transition to declining energy, the limited and erratic nature of renewable energies provides a valuable feedback. P94

We should be suspicious of any use that achieves 100% conversion to a single product because this probable represents a devaluing of many of the potential uses for the natural resource. P95

As well as resource-replacement time, the total size of the resource available is crucial because it can provide a buffer against the adverse effects of variations in rate of consumption. P95

In the case of wind power, the lower quality and erratic nature of the energy resource requires the much greater harvesting infrastructure. For solar electric power, the resource is most abundant but so low in quality that vast infrastructure is required relative to the quantity of harvested energy. P96

The ultimate development of the biological capture and storage of solar energy in forms useful to future generations of people is forest trees. P97

Solar cells may be an appropriate way to make use of already embodied fossil fuel energy in human skill and industrial manufacturing capacity to contribute to electric power production. P98

Permaculture... focus[es] so much on rediscovering biological solutions as alternatives to our bias towards technology. P98

Sustainable yield can be defined as the surplus above that required for the system’s needs... How and when we harvest is just as important as how much. P99

In the process of obtaining [via thinning], we improve the capacity of the forest to catch and store energy in larger, more valuable trees. P101

... When young, barely mature animals (especially males) are culled, the genetic vigour and health of the herd is maintained and even enhanced. In most species and environments, these young animals are likely to die from stress, competition or predation... Older proven breeding animals, especially dominant males, represent the selected genetics. P101

When we make use of the services of living nature to provide for our needs, we reduce the demand for consuming both renewable and non-renewable resources. P102

Evaluations using various methods of environmental accounting show that the global value of free environmental services is greater than total economic output. At a more local level, previously functioning and free ecological services are noticed when they break down due to overload or abuse. P106

Nature uses apparent wastes to expand and strengthen living systems, which in turn provide people with more resources. P108

Produce no waste

Trees, [in preventing risk failure], hedge their bets by extracting some of the mineral nutrients from old leaves before they are shed. P112

Carnivores and omnivores, which live on energy-rich and nutrient-rich food, are much less efficient than herbivores, which live on lower quality foods. P112

As a general rule, organisms and systems that are sustained by rich energy resources generally appear more wasteful, but they generally support richer co-evolved systems. P112

The greatest opportunities for savings from waste refusal and reduction are at the household and personal level, where people often feel that extravagance and waste are elements of their sense of freedom and affluence. P113

The growth economy is inextricably tied (addicted) to dysfunctional over-consumption. P113

Collecting so many things before they degrade... is an example where the focus of efficiency of potential reuse decreases useful outcomes (maximum power). P114

The widespread innovation in industry to replace toxic and durable materials with non-toxic and biodegradable ones is one of the most successful aspects of industrial innovation using ecological principles. P115

Centralised recycling of small and widely distributed source materials will decline as the costs of transport and energy rise. P115

[Amory] Lovins believes, the application of natural design principles of integration, feedback, no waste and so on to industrial and business processes is creating a second industrial revolution which will increase material well-being while reducing environmental impact and depletion. P117

If large high-technology industries controlled by corporations make major increases in energy and resource efficiency,... put in place some of the conceptual frameworks needed for a more enduring low-technology, low consumption society. P117/8

Information infrastructures... is subject to gradual depreciation of time... Thus the current rash of brilliant breakthroughs in industrial redesign and engineering can be seen as the natural products of half a century of social democratic politics, education, welfare and other social products of affluence, all-refined and honed by twenty years of more laissez-faire capitalism and individualism. P118

Our cultural bias in training and culture causes us to continue to reinvent the old problems in new forms. P118

European cultural traditions placed great value on the durable and the permanent, especially in the built environment. P118

These large-scale problems of failures of maintenance under the onslaught of economic rationalism are mirrored at the domestic scale by a lack of interest and effort in home maintenance. P119

Learning how to accept plant and animal plagues as opportunities for us to creatively provide for our needs while restoring a greater degree of balance epitomises our harmonious place in nature. P121

Design from Patterns to Details

Pattern recognition is the necessary precursor to design. P127

Complex systems that work tend to evolve from simple ones that work. P127

We need to relearn pattern recognition because cultural innovation, especially media technologies, have scrambled the pattern thinking that was common in pre-industrial societies. P128

The implication of the rise and fall of the energy base of humanity must be understood and expressed through design principles before we have the framework needed to systematically identify and organise appropriate patterns. P128

Thus Odun’s description of “territories of influence and support”, while not an immediately obvious characteristic of any element or system, is a more accurate description of their relative power than physical size. P129

... Predators typically occupy 10 to100 times (1 to 2 orders of magnitude) more territory than their prey and are proportionally less numerous. These order-of-magnitude jumps in functional scale seem to also apply in the design of human systems. P130

... Wherever in the universe available energy and matter are abundant, self-organisation leads to increasing complexity of activity and structure. P130

... So much of the critical activity in nature occurs in short events... erosion that happens along stream courses occurs in very short-lived peak floods. Between... nothing happens. P130/1

The concentrations of fertility and harvestable resources are perhaps the most fundamental factors that have determined the patterns of human land use and settlement through time. P131

...The effective capture and concentration of that energy in another part of the system is a master pattern for dealing with low or declining availability of energy... which in turn captures more free energy. P131

... Nature responds to degradation and loss of energy by concentrating efforts on capturing and using mobilised energy and resources at points of natural accumulation which landscapes provide. The Middle Eastern and North African oasis... p132

The structure of ecosystems reflects annual rainfall more than sunshine gains. P133

Because of the predominance of ocean in the southern hemisphere, the alternation between summer and winter is less extreme... favours growth min winter... evergreen species... take advantage of the more erratic growing conditions. P134

Most plants grow better the higher the fertility, but only plants evolved or bred to high-fertility soils are reasonably efficient in these situations. P135

Woody plant biomass tended to pre-dominate infertile, leached soils in high-rainfall areas... Archetypal human habitats tended to be drier regions with more grassy vegetation. P135

Heathland has few soft herbaceous species palatable to grazing animals and a high proportion of hard-leafed and toxic vegetation, which tends to burn in fires even when green. P136

The permaculture strategy of tree crops and food forests is not about creating massive biomass forests; instead it focuses on trees that have maximum potential to feed people and livestock. P136

While cows may be the best animals in high-rainfall cool climates to maintain healthy pasture, goats are the best animals to create such pastures. P137

When available energy is rising, it is natural to search for higher-yielding solutions; ...falling, efficiency of energy conversion is more important. P137

There is a limit to efficient garden size... Successful gardens do not keep expanding. Instead they provide a surplus of plant stock and knowledge that helps to establish new gardens. P138

The dwelling and the human household it contains are analogous to the nucleus of the cell, providing control, management, and the information for cell reproduction... In the Western world our households are too small to be efficient in food production and preparation. P138

... Nuclear family is too small in scale for many aspects of ecological living. P138

The permaculture zones provide a useful scaling tool to group not only species, but also strategies and techniques, according to intensity of use and area of land required. P141

On large scales (1000 square metres and larger) it is rare for the whole garden to be managed intensively. P141

Once the investment in new production is established, growth in scale is rapid up to a new optimum size. Beyond this optimum, growth is again slow. P141

Roller coaster or pulsing patterns of growth can be observed throughout natural and human systems wherever there is surplus energy... It is also analogous to the tendency in evolution for species to gravitate around a limited number of design solutions. P142

Each bioregion has a generalised sector layout, which is modified by topography, microclimate and land use for each site. P143

... Development of the wider landscape, including multi-nodal development where the links between sites are as important as ... the details of each site. P144

River catchments cover the whole landscape and generally include several different ecosystems types. P144

Rivers... and associated fertile alluvial flats have been the focus for human development down the ages... the head of a catchment can affect the whole river system [which]... reflects the state of the whole catchment. P145

Keyline and other catchment-based permaculture strategies... seek to slow the flow of both water and nutrients down the landscape and cycle them... as many times as possible. P146

Urban catchment management, which aims to absorb and use stormwater as close to the source as possible. P146

Catchment drainage patterns tend to be dendritic, or tree-like: the river is the trunk, the tributaries are branches and twigs, and the permanent forests of the headwaters are the canopy... Useful, but we need to integrate it into other spatial patterns. P147

Land System (after Christian and Stewart)... “an area or group of areas throughout which there is recurring pattern of topography, soils and vegetation”... identifies whole landscapes as systems reflecting climate, geology and topography. Within these land systems there is a characteristic pattern of repeating land “components”. P148

The Land systems concept... describe and evaluate land independently of current land use priorities, values and economics in order to take advantage of biologically productive land. P148

Haikai Tane used the patterns of biologically productivity in aboriginal dot painting to illustrate his ecographic model of rivers. This painting shows the location and nature of food resources along the Murray River floodplain. P148

It is only after we have entered a low-energy future that landscape evolution processes and bioregional economies and culture will have settled enough for patterns to be readily recognised and widely used pattern language. P149

Ecological architecture will come to reflect bioregional patterns. P150

The colder the climate, the greater the benefits from the reduced surface to volume ratio of compact and integrated buildings. P150

The creative tension between function and aesthetics can be seen as analogous to, or even a subset of, that between materialism and spirituality. P151

Single, unsustainable function of industrial scale have dominated the built environment, accentuating alienation from the modernist functionalism [of “form follows function”] and produces a plethora of aesthetic responses, collectively called post-modernism, which attempts to give a multi-faceted aesthetic veneer to alienated modern environments. P151

Once the bioregional patterns of modest ecological design become established, we will see the re-emergence of bio-regionally-induced aesthetics. Aesthetics can be seen as distilled patterns specifically attuned to human sensory [inner & spiritual] response, which reinforces the recognition of appropriate patterns. P152 

Integrate rather than Segregate

As well as deliberate design, we need to foresee and allow for effective ecological and social relationships that develop from self-organisation and growth. P155

Permaculture can be seen as part of a long tradition of concepts that emphasise mutualistic and symbiotic relationships over competitive and predatory ones. Declining energy availability will shift the general perceptions of these concepts from romantic idealism, to practical necessity. P156

Even plagues of leaf-eating insects in forests are now recognised by ecologists as integrated elements of the ecosystem: they cull sick trees and recycle foliage. P156

The predator depends on the continual reproductive health and vigour of the prey population, and the predated species depends on the predator to maintain health by weeding out the sick and weak individuals. P156

Parasitism is one of the most common relationships in nature... generally reduces the health of the host, without killing it... and have been shown to change the behaviour of their host to facilitate... transfer. P157

Competition is more common between individuals of the same species. P157

Even where plants and animals appear to be competing for apparently identical resources, diversity and specialisation tend to allow more efficient and complete use of resources by avoiding competition. P157

... Where living organisms have differing needs and in the process of meeting those needs they provide benefits to each other: the relationship is mutual or co-operative... The flocking behaviour of migratory animals... in avoidance of predators, navigation and mutual assistance (as in herds crossing fast-flowing rivers). P157

Symbiotic relationships go beyond mutualism... where the organism... cannot live without the other. Lichen... [an] alga and a fungus... The nucleated cell. P158

The ignoring of secondary yields or benefits in favour of a single yield or benefit, especially among farmers, was a natural response to readily available energy. P159

The multifunctional use of plants and animals often involves compromises, because varieties and breeds suited to one use may not be so good for another. P160

In nature, a myriad of back-up systems exists for every important function. For example... it is possible for people with substantial brain damage to learn or relearn tasks that would have been processed by the damaged section. In natural systems, the relative cost of maintaining back-up is not necessarily high. First the elements are often self-replicating cells or organisms; and second, unlike the standby generator, they perform other functions instead of doing nothing. P161

Different elements contribute in varying ways to an important function. For example... specialisation of elements within the eye produces a better image, but there is also a degree of redundancy. P161

Trees and shrubs can function as living haystacks that can be grazed when pasture fodder is scarce. In addition, the different nutritional characteristics of fodder are often complementary. P161

By eliminating the apparently less important elements involved in a conflict, we reduce the complexity of management. When the elements involved in the conflict are essential or too powerful to eliminate, we often resort to a strategy of segregation... These are valid but overused strategies. P163

... Integration of previously segregated systems seems to be a fundamental principle driving post-industrial design. P165

The emphasis on building more mutual and co-operative relationships while reducing the impact of predatory and competitive relationships is a key to permaculture strategy for more effective integration with and between systems. P165

Guilds, which can be reliably demonstrated at a bioregional and local level, provide a pathway to condense substantial complexity in design of polycultures. P165

... The level of integration is always impeded by the tendency of each owner-operator to maximise primary enterprise. P165

The control and elimination of many of the noxious aspects of industry, the development of new technology and the expansion of the service sector have again made it possible to live close to commerce and industry. P165

People who come to the country as tourists to experience the environment are attracted by many of the same values and interests as people who move to the country and live... One of the defining characteristics of the rural tourism boom is that visitors are seeking an integrated experience. P167

In nature, systems that are immature and growing rapidly, in a situation of surplus free energy, tend to be dominated by competitive relationships; mature systems, in which there is little free or surplus energy, show a high degree of mutualistic and symbiotic relationships... in stable, traditional societies where all resources are filly allocated, defined roles, mutual obligations, gifting, taxation and other social mechanisms prevail over competitive ones. P167

When the field is new and open, competition is a natural response. p168

... Continuous growth and change based on the tapping of new and larger resources has created a global culture in which economic competition and personal competition have become dominant forces. P168

...The balance [of] self-organising systems, especially ecosystems, tend to internalise co-operation between member species and externalise competition with other ecosystems. P168

... Immature ecosystems tend to be less efficient at catching and storing energy... losses are often soaked up by more mature systems with larger long-lived biomass storages and deep, well-structure soils. P169

Permaculture examples of catching and storing energy often involve taking advantage of the losses of unsustainable land-use. For example, nutrients in catchment run-off... and spoiled hay. P169

The lack of new territory and resources to exploit, and the degree of global interconnection and integration, have dramatically shrunk the opportunities for functional competition and conflict in human systems. P169

Humanity has been developing new patterns of collective identity and new ways to sublimate warfare into more acceptable patterns of collective identity and new ways to sublimate warfare... including diplomacy, commerce and sport. P170

The shift from segregated local and national economies to a highly integrated global economy reflects the maturing of capitalism... Flows of energy... slowing down. Although this maturation brings increase efficiencies and internal benefits, it tends to more effectively lock out nature and communities as competing systems to be consumed. P170

The anti-globalisation movement has refocused our defensive natures from other people and communities to the predatory economic organisms of the global economy. P171

A creative and optimistic process is mirrored by a destructive integration of corporate materialism and religious fundamentalism. P171

If we do not creatively design an ethical integration, then larger systemic forces will create on which is less sensitive to human values. P172

The bioregionalism movement... raised awareness of the need to identify geographic governance boundaries... especially river catchments. P173

Local economies and communities... will be distilled from multicultural and migrant populations... produce new hybrid vigour. P173

... The design of sustainable culture... must be organic and iterative. Each small step... should provide feedback for refinement, and even changes, of direction. P173

Often when people attempt to move forward in one area of sustainable alternatives the mismatch with mainstream culture reduces the potential value of the change. An integrated approach is essential. P174

The most successful of these [intentional] movements, the Zionist kibbutzim, succeeded in creating the nation state of Israel in 1948... The hybrid community vigour generated by Jews coming together... was as important as the unifying values of Judaism and Zionism... Many of the early Kibbutziks were not only socialist ex-urbanites (many from Eastern Europe) but were anti-religious, if not atheist. The decline... is partly a product... in creating a strong, more secure, and more affluent nation. P174

The common ownership structure and integrated design aspects of co-housing have made incorporation of ecological technologies a strong feature. P175

Intentional, including co-housing, provide the “invisible structures” of land ownership, economic relationships, social services and decision-making processes... necessary for a full and integrated development of the diverse aspects of permaculture. P175

Reform of land tenure is one of the central sustainability and justice issues in the Third world. In rich countries, our remaining commons... are an unlikely source of innovative and creative models of community management. Their fate seems to be determined by bureaucratic and increasingly corporatised management structures and combative public policy compromises; these leads to carve-ups of territory and functions.... Privatisation. P177

Ownership of vast tracts of land... does have the potential to institute some sort of “baronial sustainability”. P177

How we manage and distribute the abundance from the broadacre commons is perhaps the greatest design issues for a society adapting to energy descent. P177

Use Small and Slow Solutions

Human scale and capacity should be the yardstick for a humane, democratic and sustainable society. P181

A reduction in speed is a reduction in total movement, increasing the energy available for the system’s self-reliance and autonomy. P181

In simple energetic terms, a given energy supply can support a large mass moving slowly, or a small mass moving fast, but not both. If energy availability rises, systems can grow in size and increase in speed of movement. If energy availability diminishes, systems must shrink, or slow down, or do both. P182

Similarly, in the natural world, algae, bacteria and other micro-organisms come and go quickly, while large ones... are long-lived and reproduce slowly or infrequently. P182

Cells have their own optimum size... Cellular design in nature suggests that functions are best dealt with at the smallest workable scale, and that replication and diversification are the mechanisms for growth to support large-scale functions. P182

We have come to regard such activities in industrial society reflect “economies of scale”; these dwarf what was considered sensible and efficient in pre-industrial times. P183

The imperative to reduce the physical scale of systems is better understood than the need to slow down. P183

The idea to building something once to last tends to occur to builders and other practical people later in life. P183

New Opportunities for large-scale hydroelectric power are extremely limited... [but] there is substantial potential for small-scale hydro-electric development, both mini (for a small town) and micro (for a house or small business). P186

Because most sustainable agriculture solutions are small-scale, they tend to fall through the net and are ignored. P187

The tendency to use, occupy and censure whatever is available is natural. P187

Successful species often develop internal constraints to excessive growth. In human culture ethics and taboos provided the internal constraints to endless expansion and growth. P187

Before fossil-fuels people depended upon solar economies... energy was dilute and distributed across the whole landscape. Following the clustering patterns of nature, nodes of high energy availability along edges... supported the development of towns and cities. P188

The sun determined the pattern of daily life until the advent of the town clocks in the 14th century in towns in renaissance Italy. P188

The durability and beauty of an item was measured by the quality and the value production... rather than how fast it was developed. P188

The biological, economic and cultural consequences of travel by individuals were often very great... International trade was generally restricted to high-value, low-weight durable commodities for use by the elites. P188
Fossil-fuel scale has the effect of overriding the fine-grained character of natural and landscape resources. The abandonment of small fields or their amalgamation by destruction of hedgerow and drains. P188

Low movement and slow speed are fundamental sustainability criteria for cities... inherently unsustainable during energy descent. P189

The inappropriate nature of modern technology is due to its large scale, its centralised and technically complex nature and it inflexibility when applied in differing environments and cultural contexts. P190

Despite the evidence for the climaxing of energy, corporations and banks are getting bigger faster in order to pursue the remaining economies of scale in giantism. P190

The hoped-for efficiency of unfettered capitalism can be understood as the last top-down self-organisational attempt of “the system” to get more of a shrinking cake by sacrificing its regulation mechanisms and apparently minor constituent parts – ordinary people. P191

We see new economic activities beginning at the micro scale and growing into the vacuum left by the rush to giantism. P191

Most corporations have a shorter lifespan than humans. P192

... Government and corporate institutions, operating at scales that affect global climate, but driven by an intelligence and planning horizon which is shorter than individual humans are capable of... is close to the heart of the unsustainability of industrial culture. P192

Because of the innovation and experimental nature of much of what people do with permaculture, the solid, long-term approach can be counter-productive. P193

In nature, fast growth is a competitive advantage in disturbed areas. Pioneer plants, which are adapted to these conditions, are the source of most of our crops, as well as most weeds in one of the most ancient and persistent selection criteria for agricultural crop plants. P193

... Minerals... at a low level and unbalanced, leading to poor flavour, keeping qualities and nutritional value... [as well as] the very high water content of produce further dilutes flavour and nutritional qualities... [and] the luxury uptake of produce nutrients, especially nitrogen and potassium, leads to unmetabolised nitrates in the product... [which are] shown to be carcinogenic. P194
With slightly slower production systems, plants are predominantly fed nutrients as needed by symbiotic microbes, which draw on insoluble organic and mineral sources. P194

Before industrial times forests were the measure of wealth of nations. P194

... Fast growing trees producing poor-quality timber [is a result of the] continued harvesting of old growth native forests to provide high-quality wood, [the] industrial substitution with high embodied energy material, [and the] industrial processing of wood to improve performance (laminating and finger-jointing, reconstituted fibre boards). P194

Many fo the best timber trees grow slowly when young and may require sheltered conditions, but after a decade or two, their growth rate increases. P195

Waldorf schools... pursue the idea that teaching children to read and write at a very young age creates imbalance and stunts the development of other faculties. P197

It is possible that over-nutrition is causing children to mature earlier and grow taller than previous generations. P197

As... artificial memory grows exponentially, the breathtaking lies of politicians and corporate PR representatives, and lack of interest in history, reflect a general loss of memory and an inability to understand what the older people are talking about when they remember the past. P197

It is the miniaturisation, and consequent speed, of information technology that has made possible the de-coupling of economic activity from materials and energy consumption. P198

The much-heralded ‘paperless’ office has not eventuated... [in fact] quadrupled over the last 10 years. P198

Many high-level government and corporate planers appear unaware of the linkage between e-commerce and transport costs. P198

... Younger generations [see the computer] as an integral part of the body and senses... but it will probably follow of previous innovations in media technology that atrophy other human capacities. P199

For those in the current mainstream, the radical and reactionary critiques are indistinguishable. P200
Use and Value Diversity

By extension, it [biodiversity] can also provide the support of “natural” principles for the continuing social and political struggle worldwide to value human cultural and individual diversity. [204]

So survival of the fittest operates at a system level as well as an individual level. Nature is equally concerned with diversity and with power and productivity. Teaching of environmental science and popular environmental culture tends to ignore this aspect. P204

For a deeper, wholistic understanding... we should be in better positions to work with, and design for diversity at all levels, instead of worshipping particular classes. P204

Generalist plants make good pioneers, moderating and improving the environment for more sensitive specialists. P204

For herbivorous... the extremities of environment are moderated by the storages and variety of plant fodder available, and by habitat diversity. Higher up the food chain... animals are supplied with a more stable (if hard to catch) food supply. Consequently, animal diversity, whilst still great, is constrained, following fewer successful patterns which repeat themselves across many ecosystems. P204/5

Where available resources are little differentiated into niches, a single generalist species tends to be most efficient at using the resources. P205

Large-scale climatic disturbance cycles (ice-ages) periodically eliminate much of the diversity of temperate climates. P205

The structural diversity in the complex matrix of roots, litter and compost, trunk buttresses, faults and hollows, as well as a complex canopy structure, are features of yew (Western Europe) and myrtle beech (Tasmania), which in turn support substantial insect and microbiological diversity. In addition... the potential lifespan of these trees is the key factor giving stability. P205

These natural variations of local and regional types are of critical importance as a foundation for the evolution of new species and selection and the breeding of plants and animals for human use. P206

Plant and ani8mal breeders understand how hard it is to completely breed out so-called undesirable traits, and how quickly they reappear once selection pressure is withdrawn. Because environmental conditions rarely remain the same for long. P207

Diversity of individuals, populations, species, ages and structures in natural systems are contributing factors to stability. P207

For households needs... diversity of crops is essential to provide nutrition, variety and, to the extent possible, regular supply. P207

The so-called improvements of modern varieties and breeds over traditional ones were achieved by selecting for a novel set of conditions provided by non-renewable resources and technology. P208

The concept of “improving” already highly bred, ancient, traditional crops through plant breeding is often erroneous. What passes for improvement is generally and unconscious change in the selection criteria, and a blindness to lost attributes. P208

The growing of varieties... [as] examples of diversity maintenance, can be seen as reflecting a much broader tension and balance in all cultivated systems between productivity and resilience. P208

Traditional animal shows are partly to blame for rewarding animal breeders only in looks and purity of breeding. In-breeding is the result. P209

In the traditional context... a particular conformation and set of patterns and colours represented an aesthetic summary of the breed, a visual shorthand for a complex mix 0of invisible traits. P209

A subtle, invisible example of lost cultural food diversity and its close links to biodiversity is microbiological diversity in food fermentation cultures. P210

The predicted loss of most of the world’s language... represents a direct loss of indigenous knowledge and local sustainable design, most of which has not been documented or passed on. P211

Permaculture uses the patterns that are common to traditional cultures... Wherever we live we must become new indigenes. P211

In poor countries today, especially for the urban and landless poor, gardens provide the only nutritional balance to a monocultural diet of the traditional staple. P213

... Proliferation, followed by culling to produce a more refined and functional system... I believe... is a perfect example of the success of the diversity principle... This inherent uncertainty... to try lots of species and different strategies... [will] find novel solutions... It is natural that we should see the culling process as what finally makes things productive. P214

The prolific regenerative capacities of most dominant forest tree species following disturbance... make this culling a sustainable and appropriate process. Similarly, plantations established by direct seeding generally produce far healthier and better timber than planted trees because hundreds of thousands of seedlings produce a much greater diversity to thin out, leaving only the very best. P215

This proliferation of diversity followed by culling is a fundamental pattern of nature... Much of the evolution of modern agriculture and modern economics can be seen as a ruthless culling of apparently inefficient traditional diversity in order to produce more powerful centralised and productive systems. P215

We find examples of species that are little used for revegetation in their natural environment due to divers or insect predation, which thrive in areas outside their climatic limits. P216

While exotic diversity is often a source of species that thrive, indigenous species that are rare or have died out are not necessarily maladapted to prevailing conditions. P216

The diversity and complexity of nature are less amenable to man’s solutions than the more controlled, non-biological fields of human activity. P217

Many researchers and others fail to recognise that the unsustainability of modern methods is due, in part, to mass solutions applied to diverse conditions. P217

... Recognising the innovative practitioner as the creative source, with the researcher performing a secondary role like that of technical assistant, record-keeper and librarian. P218

There were early signs that this break-up of mass markets would result in a flowering of small business and challenge the continued increase in the power of the global corporations... [is] more than balanced by the collapse of small business in many areas and the adaptation of the corporations to the demands of the niche market. P218/9

The explosion of diversity in the service economy illustrates the point that diversity is not itself necessarily useful. Rather we need to identify the diversity of functional connections. P219

... Many people in mainstream society yearn for the missing sense of community, [but] the energetic realities that continue to allow people to pursue more segregated and individual lives undermine any commitments to collective endeavour. P219

Experience has shown that international communities need diversity in age, interests, livelihoods and possibly wealth in order to: provide a basis for economic exchange and interdependence, allow for the emergence of natural authority... [and] faster recognition that commonality and difference are in dynamic. P219

Ancient cities were like beehives... People of different ethnic groups often mixed freely in their public lives but fastidiously maintained their own culture... [It] mostly worked well, despite the periods of violence. P220

Modern multiculturalism can only represent a transitory stage in the evolution of new cultures of place. P220

A rapid and wholesale collapse of industrial civilisation would probably save much more of this vast cultural diversity than the combined effect of multicultural tolerance and pro-active linguistic conservation. P220

... Modern genetic evidence shows that even strong features such as skin colour are relatively superficial responses to environmental and social selection pressures, which operate on a common human genetic pool. P220

We have applied selection pressure through a diverse range of cultural references and taboos, which interacted with natural selection pressures... We probably began this process before we did the same with livestock. P220/1

The important point about human self-selection is that it operates through cultural co-evolutionary processes not controlled by any person or power structure. P221

The climaxing and decline of energy will inevitably result in the reduction of human numbers, and possibly individual diversity, while stimulating the re-emergence of localised biological and cultural diversity. P221
Uses Edges and Value the Marginal

... Design that sees edge as an opportunity rather than a problem is more likely to be successful and adaptable. P223

The fresh water from catchment streams rides over the heavier saline waters... redistributing nutrients and food for the teeming life. P223

Vegetation immediately adjacent to streams and waterways is often more diverse in species. P224

... At the abrupt edge of a sandy beech or cliff, the interface is minimal, the extreme and erratic energies of the surf and wind make it difficult for more than a limited number of hardy species. P224

In biogeography, an ecotone is edge between two bioregions... creating greater biodiversity than in either of the respective regions. Ecotones created by altitude may be quite narrow (less than one kilometre), those by latitude tens of kilometres in width. P224

Typically, cities are built on harbours and sheltered bays... adjacent to great rivers and often at confluences of major rivers, or on the footsteps below mountains and above adjacent plains. P225

Particularly distinct edges in wilderness landscapes are spiritually uplifting, perhaps it is there we recognise the designer/God. P225

Plant roots have surprisingly little mass, but enormous surface area to allow for the osmotic absorption of soil water, gases and dissolved nutrients. P226

A huge part that makes a soil productive is an open friable structure that amounts to maximum edge. P226

Increasing edge is one important way of increasing system intensity and productivity. It is possible to see increasing complexity of edge as an alternative to gross systems expansion. P227

The patchwork fabric of traditional English farms was made up of irregular fields bordered by hedgerows, with woods and small copses of trees, tightly clustered villages and a network of roads and lanes, streams, ponds and drains. P227

The amount of structural edge in landscape can be seen as a “leading indicator” of biological and resource diversity and eventually, economic productivity. P228

The seasonal movement of aboriginal groups followed specific, culturally embedded patterns, which allowed for the harvesting of food and application of management were often achieved by the same activity. Timing of these activities was determined by precise synchronous cues in the natural environment. P229

Most of Australian fire-prone land systems, such as heaths and grasslands, were burnt as often and as soon as they would burn. By this process only the driest sites will burn...Gullies, southerly slopes and more fertile sites would act as firebreaks. P229

The culturally-embedded land-management practices produced a pattern of localises degradation and enrichment, which was self-reinforcing. P230

In [high-fertility arable soils with middling rainfall, and lower-rainfall pastoral farming area], the most effective and productive revegetation is often linear (not necessarily straight) belts of trees... deep enough... [to]optimise the passive function and yields from trees without the disadvantage of fence to fence reforestation. P231

... Often a design that allows the separate nature of the system elements and functions to be fully expressed will be more successful than complete integration. P232

... Intensive stocking and a few trees has led to salinity, tree decline, and other problems. By way of contrast, the carefully designed edge created by retained timber belts proposed by P. A. Yeomans... in the 1950’s was appropriate segregation of grazing animals and trees and shrubs. P232

The strategies and techniques for applying the use of edge in Zone 1 may be inappropriate in zone 2. P232

The cultural bias that ignores or undervalues the wild is not restricted to modern affluent society... [It] required so little work... to a substantial degree, [it could] be ignore. P233

The valuing of wild foods, although superficial in some ways, may be part of an antidote necessary to expunge the deep -seated disrespect of and devaluing of wild and marginal systems. P234

[Jane Jacobs] provided evidence that the elimination of [run-down urban neighbourhoods]... by urban renewal programs in the 1950’s and 1960’s was killing the economic life as well as the artistic and cultural life, of American cities. P234

The idea that the hinterland provides a wellspring of human biological vigour, values and renewal for civilisation is an old one. P235

... The small scale of political and social institutions gives those with radical ideas the feeling that they can make a difference... The massive scale of establishment culture and institutions makes for apathy and acceptance. P236

The combination of factors has dramatically weakened the hold of the universities on intellectual culture and allowed those at the physical and intellectual fringes of society to contribute to progressive ideas and actions. P236

The counter-cultural movement of the late 1960’s and early 1970’s... misunderstood and denigrated in the cultural mainstream as a failure characterised by naive and silly ideas, has been a major source of innovation. P237
Creatively Use and Respond to Change

Science has shown us that the apparently solid and permanent is, at cellular and atomic level, a seething mass of energy and change, similar to the descriptions of various spiritual traditions. P239

In any particular system, the small-scale, fast, short-lived changes of the elements actually contribute to higher-order systems stability. P239

Our hierarchical relationships with co-participants... will determine the degree to which top-down control is possible or appropriate. P240

Semco, the giant but failing Brazilian manufacturing company, was turned around by the owner Ricardo Semler, who instituted management transparency, flattened the hierarchical structure, provided human-scale rather than industrial scale workplaces, established worker share ownership and decision-making and ... other radical changes. P240

The permaculture process can be thought of as top-down change management process. It might begin by focusing on external factors of a physical and biological nature, but... increasingly [it is] drawn back to a personal change process. P240/1

How, and how much, these larger forces affect our lives and systems depends on our independence from, or resilience and adaptability to, specific or general change. P241

When dealing with powerful external forces, flexibility becomes more important than resistance and rigidity. P242

In the face of extreme and unpredictable change, human behaviour is driven to more and more opportunist responses. P242

On a larger scale... warfare between established and permanent armies appears to be associated with the first cities in the Middle East about 6,000 years ago... It is possible that annual grain culture and grazing developed in this region partly because of the destruction of ancient managed “food forests” during the periodic wars. P242

There are also the predictable and inexorable changes due to the effects of entropy, or the tendency to disaster. These lead to ageing and gradual decay in all living systems. P242

... Buildings designed for high-energy have to be progressively adapted to new uses with limited resources. P242

Rather than always building things to last... using cheap and abundant renewable options has merit... [It] avoids the waste of expensive or valuable materials. P243

Often half-hearted attempts at durability end up being costly, and even toxic, when a renewable solution would be much better... [For instance] timber will often rot well before the [galvanised or cadmium-plated] nails... have rusted away. It is unnecessary to treat naturally durable poles in the ground until the natural preservatives... have broken down. P243

Conditions that suggest the relative merits of the renewable approach are where a low-input renewable resource (such as a forest) can grow replacement materials in less time than decay or degradation of function demands replacement. [When] the process of replacement can be easily done without disruption of other elements of the system. [When] novel design conditions and high degrees of uncertainty reduce the possible value of durable solutions. [When] the solution is only required to address ephemeral or occasional needs. P244

By not embedding the ephemeral aspects of buildings in their more permanent structure, we maintain flexibility for current and future users. This approach is well established in the design of modern commercial buildings because of the rapidity of change of occupants and technology. P244

In traditional pre-industrial Europe, the great, managed long-rotation royal forests of valuable long-lived timber trees were close to [the classic model of ecological succession of] a climax state. P245

... Most Australian ecosystems from heathland to wet schlerophyll forests, where disturbance, typically fire, results in the shorter-lived and longest-lived species regenerating together.... After 30 years... the diversity of understorey has been reduced to the most shade-tolerant species and adaptable to soil conditions where most of the nutrients are tied up in dominant trees or slowly decomposing organic matter. P246

If we could provide most of our needs from later successional stages dominated by perennial plants... then our cultivated ecologies would be more ecologically balanced and resilient to seasonal variability than those largely based on annual crops. P246

Even botanists sometimes fail to recognise the signs that grazing by wild animals is often the dominant factor determining what regenerates and persists in natural systems. P247

... Although chance events are the cause of much of what we see, the patterns described by ecologists from study of natural landscapes are useful in understanding landscapes radically changed by human intervention. P247
[Food and habitat] are created for animals and humans by the slow-moving process of plants that appear (superficially) to be doing nothing. P248

Ecological theory since the 1960’s has begun to recognise that many ecosystems are evolved to go through periodic disturbance as part of an overall dynamic stability... For the ecosystem as a whole it is beneficial. The pulse can contribute to efficient use of limited resources and maximise total energy capture. These pulsing ecosystems typically develop a pattern of long, slow accumulation of biomass (production) followed by a short intense pulse of consumption. P248

... Landforms are primarily the result of very powerful forces acting for relatively short periods of time [catastrophism]... [For instance,] River courses may be set by catastrophic flood events on an enormous scale, rather than by gradual, slow erosion. P249

The old theory of gradualism still has a place in explaining the slow adjustment to the new forms created by catastrophic events... [E.g.] the gradual erosion of landslips damming a valley after an earthquake. P250
Chaos theory... suggests that events (changes) are not randomly distributed in space or time, but occur in clusters. P250

For any particular low-fertility ecosystem adapted to fire, a particular frequency and intensity will provide optimal balance between system stimulation and stability. P250/1

... A short burst of grazing maintains the vegetation growth of pastures, and recycles nutrients. An occasional hard graze exposes and cuts the soil surface, providing favourable conditions for regeneration of short-lived legumes... If the system is to remain healthy, the consumption [fire or grazing] phase is always brief and relatively intense. P251

Of the pulsing agricultural systems... the most evolved and sustainable example is the swidden or slash and burn methods of New Guinea and other tropical regions. Small areas of rainforest are rainforests are cleared, burnt and planted to a great mixture of perennial crops, which form food forests thriving on the fertility released by burning. Over time... [with] growth of woody non-food plants... [it] is then abandoned and returns to forest. P252

... Sheet mulching creates dependence on a constant supply of mulch. P253

From a biodynamic perspective, excessive and continuous mulching is said to smother the life of the soil. P253

Many intensive sheet-mulch permaculture gardens of mild annuals and perennials are an application of the floristic composition model of succession. P253

... A more elaborate four-phase model is conservation, release, reorganisation and exploitation... This model focuses upon the conditions within the climax that make the system vulnerable to disturbance and on the complex and uncertain dynamics that follow the release phase, before a new vigorous exploitation phase is established. Most importantly, the reorganisation phase incorporates the high risk of ecological drift to lower productivity, the lower risk or degradation (often due to coincidence of severe weather events, the potential for ecological invasion and possible shift to more productive systems better able to use available resources. P254

The social infrastructure created by the pioneers enabled these regions to attract people and money... The irony... is that the pioneers rarely view the arrival of the new migrants and tourists with equanimity... As pioneers we make the social environment favourable for like-minded people, but over time we will collectively create conditions that suit another class or sector of society. P255

Absent and disinterested owners [the gentry], increasing crime and, eventually, declining values create a new opportunity for the poor to obtain shelter and create the possibility of community. This looks like a pulsing or even a four-phase system. P255

Cultural succession occurs within families. This shift over generations from traditional rural peasants connected to place, to migrant urban workers, to successful small business persons, to educated professionals, is a classic one. P255

... There is evidence that the transition to affluence is not a final stable climax state bur a pulse model of consumption, which is not sustained... It is true that the aristocracy and the rich often maintain an affluent lineage... achieved in a context [of] small numbers [which] help to maintain their culture. P256

The agents of the elites sold the message that the inefficiency of public bureaucracy and control of the economy inhibited the market from efficiently distributing resources and creating wealth... After 30 years we can see that much of the so-called productivity of this period was built by cashing in the public assets created over previous decades. P256/7

In the 1930’s the tapping of conventional oil for transport and coal for electrification was beginning to accelerate. Thus, the building of social and economic capital [which had risen from the social democratic politics of the time] was based upon the rapid consumption of natural capital. P257

... Globalism provides the opportunities for social seeding to create new bioregional cultures adapted to energetic realities. P257

As human-induced change in environmental conditions becomes faster and more erratic, so predicting which selected forms will prove adaptive becomes more uncertain. P258

The idea that evolution proceeds by gradual small increments has now been overturned by the idea of punctuated equilibrium. P259

The patterns of niches and relationships follow more general system design rules determined by energy quality and flow. For example, in... New Zealand’s ecosystems... there was a need for a small animal that scurries around the forest litter eating seeds and insects... The arrival of rodents with the Maoris and Europeans put paid to the wrens, which are now all but extinct. P260

It is now appropriate to think of system evolution as resulting from “emergent” behaviour or characteristics that transform the system to a degree where, like a new species, we would call it something fundamentally different with its own dynamic. P261

There is evidence that European wooden ships seeded the coastal waters of the world. P262

It is ironic that... the emerging wild systems (and the intensively-managed re-vegetation alternatives) bare little functional or structural relationship to pre-European ecosystems. P263

[At Spring Creek, Hepburn Springs]... willow corridor forests provided a near optimum water filtering system in a steep catchment receiving runoff and sediment from both native forests (subject to sheet erosion), and suburban storm water. P264

... The development of systemic properties in novel combinations of plants and animals is, not so much the final outcome of slow bottom-up evolutionary processes. Instead they are the design rules that guide the cyclical and evolving dance of species towards a new nature. P264

... “Emergence”... suggests that self-organisation within complex systems results in activity, structures and behaviours that clearly emerge from within the system but have the effect of transforming it or producing some completely new system. P265

... The global network of personal computers... arose quite unpredicted by the mainstream players or commentators...Everything has moved so fast that we can now see huge corporate and government interests riding the wave of Network anarchy (to varying degrees of success)... [But] not more than 15 years ago, the advocates and entrepreneurs... were small, fringe actors with apparently little power to influence anything. P266

There is the possibility that some combination of computer networks, human culture and biotechnology will create a runaway world of accelerating energetic and informational growth. P266

[Genetic engineering]... unlike information technology, does not depend on complex infrastructure and energy flows to have impact once released into nature. Because gene transfer between bacteria in nature has been identified as common... new microbes will spread to the limits set by ecological constraints, not those set by human management or edict. P266/7

Even if the biotech industry can continue to attract investment capital, its ability to create life forms that are very powerful without the support of a high-energy economy is dubious. P267

These out of control forces [nuclear radiation, the greenhouse effect or genetic engineering] have replaced the high-order large-scale forces of nature and/or gods that previously precipitated catastrophic change as well as bestowing gifts of abundance. P267

The classical view of history as a series of episodic crises and conflicts, with great men as the leading actors, can be seen as an elitist and patriarchal view, which ignores the less dramatic, rhythmic, cyclical nature of ordinary life. P263

There is bias towards seeing all systems as passive an inactive until a powerful actor or force pushes the system somewhere. P263

Clearly the progressive balancing of feminine and masculine characteristics within a culture of sustainability will be different to that in any traditional sustainable culture. P269

Within these ages of great geologic, climatic and biotic change, there are small-scale patterns of stability, followed by brief pulses of activity. Ice ages lasting hundreds of thousands of years are the stable norm of the Quaternary, with interglacial lasting roughly ten thousand years. At a smaller scale still, we can see both the glacial and the interglacial as relatively stable states with rapid transition in between. P270

... Any serious consideration of the next ice age would have us design a modest, generalist, flexible culture carried by a small global population. P270

It is the steady, cyclical and humble engagement with nature that provides the sustenance for the spark of insight and integration (integrity), which in turn, informs and transforms the practice. The first is harmonious and enduring; the second is episodic and powerful. The joyful asymmetrical balance between the two expresses our humanity. P271
