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Preface

The book you now hold in your hands began with the following essay, issued back in the summer of 2004. This essay described the distressing predicament humankind is heading towards in the 21st Century. After identifying the critical failings of our society, the article asked for submissions from anyone who might have some advice to contribute concerning how people of limited means can work to make a difference for themselves and their surrounding communities.

The submissions came pouring in. To date, we have not yet finished reading through and editing all of them. But it is now high time to proceed to the publishing phase of this project. The product reflects the grassroots nature of the submissions, resulting in a patchwork quilt that we hope will give comfort and aid in the declining days of hydrocarbon production. We have tried to edit out the redundancies and the overgeneralizations. And we are confident that the material contained in this volume holds a good deal of valuable information.

New material will be posted on our website, survivingpeakoil.com, as time allows. And we will update this volume whenever we feel a new edition is warranted. Good luck to all of you in all of your endeavors. And remember, you should never give up hope so long as you are capable of hoping.

A Call for Action

by

Dale Allen Pfeiffer

Abstract

Unprecedented warnings from the scientific community indicate that the planet’s ecosystems are stressed near the point of collapse, business as usual is no longer possible, and we have little time left to respond. Civilization is also approaching a nexus of social crises. All of these problems result from the nature of capitalism, and we cannot expect solutions from political leaders or corporations. Therefore, this author is soliciting advice from experts and from anyone who might have suggestions as to what measures can people of limited means undertake to ease their transition into a post-technological world. Submissions will be published in a book, the profits of which will be used to inform people
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and possibly provide grants in order to help people prepare for the coming transition.
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A Planet in Crisis

The world’s scientific community has issued an unprecedented series of warnings over the past decade.1 They have warned us that we have stressed the Earth very nearly to the limit. If we are to avoid a crisis, they have told us that business as usual cannot go on. And their warning goes unheeded.

Throughout the world, teams of scientists have worked feverishly to assess the state of the planet. They have found that all of the Earth’s ecosystems are suffering, and many are approaching the point of collapse. They warn us that we have one generation, or at most two, to remedy this situation.2 Yet even they do not understand how little time we have left. They tell us that business as usual cannot go on. And their assessment goes unheeded.

We are warned that the planet is threatened by global climate change and by ozone depletion. Ice masses in the Arctic and Antarctic are beginning to break up, and species vulnerable to increased UV penetration are diminishing. Skin Cancers and eye cataracts are on the increase, as is desertification the world over. Northern species are retreating as warm-loving species expand from equatorial regions to high latitudes, bringing with them diseases once termed tropical. And plant species the world over, including many of our important crop species, are stressed by increased ultraviolet penetration.3

We are already in the middle of the third greatest extinction event in the history of the planet. The extinction rate is from 100 to 1,000 times in excess of the natural rate of extinction.4 The diversity of life on this planet, which is a clear indication of the health of the biosphere and its ability to adapt to change, is severely diminished. Humankind has appropriated fully half of the incipient sunlight on this planet available for photosynthesis,
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Modern agriculture is draining the soil of nutrients far faster than they can be replaced, while soils are being eroded wherever they are exposed. Surface water is being diverted to the point that in many riverbeds barely a trickle remains, and groundwater is being pumped out for agricultural and industrial use at rates exceeding the recharge rates many times over.6 The world’s fisheries are collapsing.7 Everywhere, supplies of vital resources are being depleted.8

At the other end of the entropy scale, garbage dumps are overflowing. Pollution, heavy metals and manufactured chemicals are tainting the atmosphere, the water, and the ground, entering into food chains everywhere. It is doubtful that there is a person alive today who is not storing manufactured poisons in her or his body.9

This is but a sampling from a myriad of problems associated with conducting business as usual. The world scientific community is warning us that we must deal with these problems now, while there is still time, or these problems will deal with us. Yet few of these scientists know how very little time we have to deal with these problems. We do not have a generation or two. In all likelihood, we have at most a few years.

Within the next 5 to 10 years, our energy base will begin to irreversibly contract. This shrinking energy base will be due to the inevitable peak and decline of global oil production. We currently live in the opulence of the oil age. Each of us has the energy equivalent of at least a dozen slaves to do our work for us, and to pamper us with all of the latest technological comforts. Hydrocarbons are used as feedstock for over 500,000 different products: fertilizers, medicines, plastics, insulation, computers, asphalt, inks & toners, paints, glues, solvents, antiseptics, golf balls, CDs, trash bags, nail polish, detergents, and chewing gum—to name but a few.10 And virtually all of our industrial processes are run by the energy of hydrocarbons.

Hydrocarbons have provided us with a treasure trove of high-quality, easily obtainable energy, which we could draw from at an unlimited rate for so long as the supply lasted. And it is that abundant energy store
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which has powered all of our technological advances, including the green revolution, making possible a nearly logarithmic growth in human population. When it comes to the bang for the buck, there is nothing to equal oil. One liter of petrol holds as much energy as 1,000 liters of natural gas, 3 kilograms of firewood, or 24 solar panels working all day in sunny Brisbane.11 Oil provides 1.3 to 2.45 times more economic value per kilocalorie than coal.12

Yet we are fast approaching the day when we will have produced all the easily obtainable oil.13 From here on out we must invest increasing amounts of energy to produce oil. In short order, we will reach a day when it will take as much energy to produce a barrel of oil as we will get out of that barrel of oil. Past this point, the net energy of oil production will fall into the negative range. We will never run out of oil; there will always be some oil in the ground. Oil wells are not abandoned because they dry up—they are abandoned because the net energy production has reached zero.

Nothing has the bang for the buck of oil, and nothing can replace it—either separately or in combination. Ethanol has a net energy value of zero (not accounting for soil and water damage and other costs due to unsustainable agricultural practices)—it is subsidized as a boon to agribusiness.14 Solar energy produces marginal net energy, and solar photovoltaic cells (PVC) are built from hydrocarbon feed stocks. Wind turbines do have an appreciable net energy profile—but the wind is intermittent at best.15

The highly touted hydrogen fuel cells are not an energy source at all, but are more properly termed a form of energy storage. Free hydrogen does not exist on this planet. It requires more energy to break a hydrogen bond than will ever be garnered from that free hydrogen. The current source of hydrogen is natural gas—that is, a hydrocarbon. In the envisioned system of solar PVC & hydrogen fuel cells, every major component of the system, from the PVC to the fuel cells themselves will require hydrocarbon energy and feedstocks. The oil age will never be replaced by a hydrogen fuel-cell economy.16

Coal is abundant, but its net energy profile is poor compared to oil, and will continue to diminish fast. Coal production is extremely harmful to the environment, and burning coal is far dirtier than oil.17 Nuclear power plants are simply too expensive to build, uranium is rare, and the wastes
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Industrial, green revolution-style agriculture is particularly energy intensive. Every calorie of food produced today requires 10 calories of hydrocarbon energy.19 This includes the energy of packaging and shipping to the store, but not the energy of consumers traveling to and from the store, nor the home energy costs of cooking the food. Without hydrocarbons, this planet can only produce enough food to sustain a population of 2.5 billion. The current world population is in excess of 6 billion. In the US, without industrial agriculture, we will only be able to feed 2/3’s of our current population.20

Our energy base will soon begin to contract. The planet’s resources are being depleted, and we are being faced with a planet in crisis. Business as usual cannot go on.

Business as Usual

Instead of focusing on these critical problems, which threaten to undermine the quality of life on this planet, we have chosen to ignore them. Instead of looking for and implementing answers, we put the bulk of our efforts into denying the very existence of these problems or, failing that, denying that anything needs to be done about them. At most, we shake our heads before continuing with our conspicuous consumption and our push for a global free market.

Neo-classical economists tell us that the market will solve all of our problems. They assure us that pollution, resource depletion, the collapse of ecosystems and the failure of agriculture will produce economic stimulus which will spur the discovery of new resources and the development of new technologies. The market, they say, will maintain equilibrium no matter how much people and the environment have to suffer as a consequence. But we must avoid any impetus towards regulations which might restrict economic growth. They have no clue how economic growth can be maintained with a shrinking energy base, so they blithely deny any possibility of the latter.

The neo-classical economists believe that free market capitalism has proven its supremacy through the collapse and subversion of authoritarian communism. Globalization is the end game of capitalism, pushing for
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open access to resources throughout the globe while driving down labor costs to provide cheap products and maximum profits. All we have to do to share in the benefits of this supposedly benevolent system is to consume, consume, and consume more.

Yet the power disparity upon which this system is based has been exaggerated to the breaking point. The royalty and the robber-barons of previous eras never dreamed of such a concentration of wealth as that experienced now by the Waltons, the Gates, and the Eisners of the world. In the United States as of 2002, the average CEO made 282 times as much as the average worker.21 And the average worker today in the US is actually making comparatively less than 30 years ago, though worker productivity has increased.22

Outsourcing has given corporations the ability to move jobs to wherever workers can be paid the least, and where their operations will be subjected to the least regulation and the least taxation. White collar workers are no less vulnerable to outsourcing. Even service sector jobs are moving out of the US whenever possible. And to fill the poor paying jobs that remain, corporations are bringing in tens of thousands more immigrants every year. As a result, globalization has become a race to the bottom for the working class, for communities, and for ecosystems throughout the world.

Not only are people in the working class working harder for less pay, they are also receiving fewer benefits than comparatively 30 years ago.23 In the US, consumers are maintaining a record level of personal debt, and personal bankruptcy now exceeds the divorce rate. Meanwhile, our social safety net is being dismantled and our infrastructure is being allowed to decay, where it is not being privatized. Public education has to go begging while the prison industry is one of the fastest growing industries in the country.24

Rugged individualism is the standard of the day, forcing all of us into direct competition. The basic human instinct toward cooperation has been all but forgotten in the mad rush to push everyone else aside. Our society has become atomized; the village green has been replaced by the shopping mall. Open debate and the free communication of ideas and news can now only be found in cyberspace.

Yet, at the same time, true individuality and originality has become
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The public is becoming increasingly bovine, unquestioningly following authority. Critical thinking has been replaced by reactionary impulses, response to emotional appeals, and all the other fallacies of logic. The overworked populous, atomized and removed from direct interaction with the world around them, are given nothing to stimulate their minds but fantasy, appeals to consume, fear mongering and subconscious perversion by a media industry which caters to the lowest common denominator.

The Result of Business as Usual

None of this should come as a surprise. This is all a natural and foreseeable result of business as usual in a capitalist system. By definition, in capitalism capital generates profit through the exploitation of labor and resources. So, as capitalism approaches its climax on a global scale, it has to result in an unstable power disparity with the concentration of wealth among a small and exclusive upper class, an impoverished and disempowered working class, bankrupt communities, overstressed ecosystems and a depleted resource base. The only way to avoid this is to do away with capitalism.

Capitalism cannot be reformed. Any attempt to regulate it more fairly, any attempt to reform capitalism—be it monetary reform or any other sort of reform—is destined to failure due to the basic inalterable nature of capitalism. Regulations and reforms may help to level out the playing field for a time, but in the long run capitalism will find a way to circumvent or deregulate any attempt to temper it. Capitalism is a system of exploitation which is ultimately unsustainable.

As such, capitalism is antithetical to democracy. A system is democratic only to the extent that its citizens are equal, politically, socially, and economically. And democracy is sustained by an informed citizenry. Yet capitalism is based upon the exploitation of power disparities, and its smooth operation is maintained by a disempowered, uninformed working class.

Here lies the reason for the failure of democracy in the US. And here is the secret of why our founding fathers chose a system of representative
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democracy, and why the ratification of the US constitution was resisted by the public in their day. The framers of the constitution were, without exception, rich white males worried about a popular uprising. Under the draperies of democracy, they designed a political system where decision making power was insulated from the general population and easily controlled by the rich and powerful. This disparity was later heightened by granting a protected status and legal rights to corporations.25

As a result, every war the US has ever fought, every intervention the US has ever sponsored, and every bit of foreign aid the US has ever supplied was undertaken to support the right of the upper class to exploit labor and resources, all under the guise of democracy.

An End to Business as Usual

Business as usual can no longer be allowed to proceed. To go on with business as usual is to promote the collapse of civilization, the destruction of ecosystems, the death of billions of human beings, untold suffering and impoverishment for those who survive, and just possibly the extinction of life on this planet at a level to match or exceed the end of the Permian Era.26 And all this to ease our consciences, as we allow the end play of unbridled greed and ignorance.

We cannot trust our elected leaders to do the right thing, much less our corporations. There is very little time left, and it could very well be impossible at this point to redesign our entire civilization. But we can possibly restructure our own lives and our local communities to survive the transition. This is our duty to generations to come, and to the rest of the biosphere.

But we need options and advice. We need practical suggestions which can be undertaken by individuals, families and small communities. We need guidance on what can be achieved at a local level with limited means. And we need advice on how to achieve this in the most democratic and egalitarian manner possible.

Dale Allen Pfeiffer

Geologist, Science Journalist, Novelist

Holly, Michigan, USA

April 26th, 2004
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26 The Permian Era ended approximately 250 Million Years Ago, in an extinction event which killed off 95% of all marine life on the planet, and 70% of all land families. It was much worse than the end of the dinosaurs, which ranks a distant second on the list of extinction events (the current extinction event ranks third). It is now most widely accepted that the Permian Extinction began with volcanic outgassing leading to global warming, which in turn sparked off massive methane venting from permafrost and from the ocean floor, resulting in runaway global warming. The implications for modern global warming are frightening.
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for Transition to a Sustainable

& Just Society

Ted Trainer

(Ted Trainer is a lecturer in the School of Social Work, University of New South Wales. His main interests have been global problems, sustainability issues, radical critiques of the economy, alternative social forms and the transition to them. He has written numerous books and articles on these topics, including ,The Conserver Society; Alternatives for Sustainability, London, Zed, 1995, Saving the Environment; What It Will Take, Sydney, University of N.S.W Press, 1998, and What Should We Do?, (In press). He is also developing Pigface Point, an alternative lifestyle educational site near Sydney, and a website, http://www.arts.unsw.edu.au/tsw/)

Before it makes sense to discuss the form a sustainable and just society must take it is important to be clear about the nature of the global predicament we are in. Most people do not grasp how grossly unjust and unsustainable our society is. Consequently few realise that we must face up to vast and radical change.

1. First, What Is Our Situation

There is no possibility of the “living standards” of all people on earth ever rising to the present rich world per capita levels of consumption of energy, minerals, timber, water, food, phosphorous etc. These rates of consumption are the direct cause of the many numerous alarming global problems now threatening our survival, especially resource depletion, Third World poverty, armed conflict, the destruction of the environment, and a falling quality of life.

Many lines of argument lead to this general conclusion re the magnitude of the overshoot. Consider for example,

--- If all 9 billion people soon to be living on earth were to consume resources at the present per capita rate in rich countries, world annual resource production rates would have to be about 8 times as great as they are now. All estimated potentially recoverable resources of fossil fuels (assuming 2 trillion tons of coal) would be exhausted in about 18 years.

--- “Footprint analysis” indicates that the amount of productive land

21

required to provide one person in Australia with food, water, energy and settlement area is about 7-8 hectacres (ha). The US figure is closer to 12 ha. If 8 billion people were to live as Australians do, approximately 70 billion ha of productive land would be required. However the total amount available on the planet is only in the region of 8 billion ha.

--- Atmospheric scientists have estimated that if the amount of carbon dioxide in the atmosphere is to be kept below twice the pre-industrial level annual emissions must be in the region of 9 billion tons. (Enting, 1994.) For a world population of 9 billion this means a per capita limit of 1 ton per year. Yet the present Australian per capita rate of emission from fuel burning alone is 16 tons.

The point which such figures makes glaringly obvious is that we are not just a little beyond sustainable levels of resource demand and ecological impact – we are far beyond sustainable levels. Rich world ways, systems and “living standards” are grossly unsustainable, and can never be extended to all of the world’s people. We must face up to dramatic reductions in our present per capita levels of production and consumption.

Now add the absurd commitment to economic growth

We now come to the biggest problem. The main worry is not the present levels of resource use and ecological impact. It is the levels we will rise to given the obsession with constantly increasing production and consumption. The supreme goal in all countries is to raise incomes, “living standards” and the GDP as much as possible, constantly and without any notion of a limit.

Few economists or politicians would be satisfied with 3% rate of economic growth. If we assume a) a 4% p.a. economic growth, b) a population of 9 billion, c) all the world’s people rising to the “living standards” we in the rich world would have in 2070 given 4% growth until then, the total volume of world economic output would be 120 times as great as it is now. Even if we assume only 3% growth in rich countries and the Third World rising only to the present “living standards” of the rich countries, the multiple is 14.

So even though the present levels of production and consumption are grossly unsustainable, the determination to have a continual increase in
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It is also a grossly unjust society

We in rich countries could not have anywhere near our present “living standards” if we were not taking far more than our fair share of world resources. Our per capita consumption of items such as petroleum is around 17 times that of the poorest half of the world’s people. The rich 1/5 of the world’s people are consuming around 3/4 of the resources produced. Many people get so little that malnutrition affects 1.2 billion people and more than that number have dangerously dirty water to drink.

This grotesque injustice is primarily due to the fact that the global economy operates on market principles. In a market, need is totally irrelevant and ignored; things go mostly to those who are richer, because they can offer to pay more for them. Thus we in rich countries get almost all of the scarce oil and timber traded, while billions of people in desperate need get none. Even more importantly, the market system explains why Third World development is so very inappropriate to the needs of Third World people. What is developed is not what is needed; it is always what will make most profit for the few people with capital to invest. Thus there is development of export plantations and cosmetic factories but not development of farms and firms in which poor people can produce for themselves the things they need.

These are the reasons why many now regard conventional development as a form of plunder. The Third World has been developed into a state whereby their land and labour benefit the rich, not Third World people. Rich world “living standards” could not be anywhere near so high if the global economy was just.

2. The Required Alternative: The Simpler Way

There are inescapable implications from the foregoing analysis for the form that a sustainable and just society must take. The basic principles must be:
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- Far simpler material living standards,

- High levels of self-sufficiency in households, nations and especially neighbourhoods and towns, with relatively little travel, transport or trade. Mostly small, local economies in which most of the things we need are produced by local labour from local resources.

- Basically cooperative and participatory local systems,

- A quite different economic system, one not driven by market forces and profit, and in which there is far less work, production, and consumption, and in which there is no growth. There must also be a large cashless sector, including many free goods from local commons, and mutual aid etc.

- Most problematic, there must be a radically different culture, in which competitive and acquisitive individualism is replaced by frugal, self-sufficient collectivism.

Following are some thoughts on the practical implications of these principles.

Living more simply

Living more simply does not mean deprivation or hardship. It means focusing on what is sufficient for comfort, hygiene, efficiency, etc. Most of our basic needs can be met by quite simple and resource-cheap devices and ways, compared with those taken for granted and idealized in consumer society.

Living in ways that minimize resource use should not be seen as an irksome effort that must be made in order to save the planet. These ways can and must become important sources of life satisfaction. We have to come to see as enjoyable many activities such as recycling, growing food, “husbanding” resources, making rather than buying, composting, repairing, bottling fruit, giving old things to others, making things last, and running a relatively self-sufficient household economy.

Local self-sufficiency

24 We must develop as much self-sufficiency as we reasonably can at the national level (meaning less international trade), at the household level, and especially at the neighbourhood, suburban, town and local regional level. We need to convert our presently barren suburbs into thriving regional economies which produce most of what they need from local resources. They would contain many small enterprises, such as the local bakery, enabling most of us to get to work by bicycle or on foot. Much of our honey, eggs, crockery, vegetables, furniture, fruit, fish and poultry production could come from households and backyard businesses engaged in craft and hobby production. It is much more satisfying to produce most things in craft ways rather than in industrial factories.

Many market gardens could be located throughout the suburbs and cities, e.g. on derelict factory sites and beside railway lines. Having food produced close to where people live would enable nutrients to be recycled back to the soil through compost heaps and garbage gas units.

We should convert one house on each block to become a neighbourhood workshop, including a recycling store, meeting place, surplus exchange and library. Because there will be far less need for transport, we could dig up many roads, greatly increasing city land area available for community gardens, workshops, ponds, forests etc. Most of your neighbourhood could become a Permaculture jungle, an “edible landscape” crammed with long-lived, largely self-maintaining productive plants such as fruit and nut trees.

There would be many varieties of animals living in our neighbourhoods, including an entire fishing industry based on tanks and ponds. In addition, many materials can come from the communal woodlots, fruit trees, bamboo clumps, clay pits, forests, ponds, meadows, etc. These would provide many free goods. Thus we will develop the “commons”, the community land and resources from which all can take food and materials.

It would be a leisure-rich environment. Suburbs at present are leisure deserts; there is not much to do. The alternative neighbourhood would be full of familiar people, small businesses, common projects, animals, gardens, forests and alternative technologies and therefore full of interesting things to do. There would be many festivals, drama clubs and celebrations. Consequently people would be less inclined to go away at weekends and holidays, which would reduce national energy consumption.
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More Communal and Cooperative ways

We must share more things. We could have a few stepladders, electric drills, etc., in the neighbourhood workshop, as distinct from one in every house. We would be on various voluntary rosters, committees and working bees to carry out most of the child minding, nursing, basic educating and care of aged and disabled people in our area. Committees will also perform most of the functions councils now carry out for us, such as maintaining our own parks and streets. We would therefore need far fewer bureaucrats and professionals, and this would reduce the amount of income we would need to earn to pay taxes and for services. Especially important would be the regular voluntary community working bees.

There would be genuine participatory democracy. Most of our local policies and programs could be worked out by elected non-paid committees and we could all vote on the important decisions concerning our small area at regular town meetings. There would still be some functions for state and national governments, but relatively few.

There will be little place for international trade, foreign investment and transnational corporations. Most of the things we will need will be produced within a few kilometres of where we live.

Because we will be highly dependent on our local ecosystems and on our social cohesion, e.g. for water and effective committees and working bees, allwill have a very strong incentive to focus on what is best for the town, rather than on what is best for themselves as competing individuals. Cooperation, helping, responsibility and good social behaviour will be automatically rewarded. This is firstly because these behaviours are satisfying, and more importantly because we will realise that it is very much in our interests to think about what is good for the neighborhood or town… because we can’t prosper unless it does. This situation is very different from that in consumer capitalist society. It will transform politics from conflict-ridden pursuit of self-interest, to striving for the right decisions for all.

The new economy

There is no chance of making these changes while we retain the present
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Market forces and the profit motive could have a place in an acceptable alternative economy, but they cannot be allowed to continue as major determinants of economic affairs. The basic economic priorities must be decided according to what is socially desirable (democratically decided, mostly at the local level, not dictated by huge and distant state bureaucracies — what we do not want is centralised, bureaucratic big-state “socialism”). However, much of the economy could remain as a (carefully monitored) form of private enterprise carried on by small firms, households and cooperatives, so long as their goals were not profit maximization and growth. Market forces could operate within regulated sectors. For example local market days could be important, enabling individuals and families to sell small amounts of garden and craft produce. (This is not capitalism because these small private firms only yield “wages” to those who own and work in them.)

Unemployment and poverty could easily be eliminated. (There are none in the Israeli Kibbutz settlements). We would have neighborhood work coordination committees which would make sure that all who wanted work had a share of the work that needed doing. Far less work would need to be done than at present. (In consumer society we probably work three times too hard!)

Most of the things we need would be produced within a few kilometres of where we lived, but items such as fridges and stoves would come from regional factories. Very few things, including steel, would be moved long distances, and very little (perhaps items such as high-tech medical equipment) would be transported from overseas. We would still have national systems for some things, such as railways and telecommunications, but on nothing like the present scale. Above all, in the new economy there would be no economic growth.

When we eliminate all that unnecessary production, and shift much of the remainder to backyards and local small businesses and cooperatives and into the non-cash sector of the economy, most of us will need to go to work for money in an office or a mass production factory only 1 or 2

27

days a week. In other words, it will become possible to live well on a very low cash income. We could spend the other 5 or 6 days working/playing around the neighbourhood, doing many varied and interesting and useful things everyday.

The new values and worldview

The biggest and most difficult changes will have to be in values. The present desire for affluent consumer living standards must be replaced by a concern to live very simply, cooperatively and self-sufficiently. Our main life goals must be things like reading, learning, working with others for the social good, gardening, arts and crafts, and participating in self-government, as distinct from getting richer. The quality of life for most of us would probably be much higher than it is now.

We would have fewer material things and would have much lower monetary incomes but there would be many less obvious sources of life satisfaction. These would include a much more relaxed pace, having to spend relatively little time working for money, having varied, enjoyable and worthwhile work to do, experiencing a supportive community, experiencing giving and receiving, growing some of one’s own food, keeping old clothes and devices in use, running a resource-cheap and efficient household, practising arts and crafts, participating in community activities, having a rich cultural experience involving local festivals, performances, arts and celebrations, being involved in governing one’s area, living in a nice environment, and—especially—knowing that you are not contributing to global problems through over-consumption. Only if these alternative values and satisfactions, which contradict those of consumer society, become the main factors motivating people can The Simpler Way be achieved.

Technology?

Modern and sophisticated technology is not very relevant to solving the global problem — that requires change in systems and values. However, adopting The Simpler Way does not mean abandoning modern science and technology.

We would have all the high tech and modern ways and R & D that made sense, e.g., in medicine, windmill design, public transport and household

28 appliances. We would have far more resources for science and research, and for education and the arts, than we do now because we would have ceased wasting vast quantities of resources on the production of unnecessary items, including arms.

Simple traditional alternative technologies will be quite sufficient for many purposes, especially building houses, and furniture, and producing food, pottery and many clothes. Much production will take place via hobbies and crafts and small farms and family enterprises, because these are much more satisfying ways to work.

3. Implications for the Transition?

If the limits to growth analysis is basically correct, then In rich and poor countries we have no choice but to work for the sort of alternative society outlined above. Following are the main implications for transition strategy.

The transition cannot be imposed by a state or an authoritarian or revolutionary group. The new local societies can only be made to work by the willing effort of local people who have come to understand why The Simpler Way is necessary and who want to live that way and who find it rewarding.

There is therefore no value in working to take state power, either within the parliamentary system, or by revolution.

The main target, the main problem group, the basic block to progress, is not the corporations, the rich or the capitalist class. They have their power because people grant it to them. The problem group, the key to transition, is people in general. If they came to see The Simpler Way as preferable, consumer-capitalist society would immediately collapse.

The main task therefore has to be gradual grass-roots education about the need for The Simpler Way, and its rewards. The changes can only come from the bottom, via change in the ideas, understandings, and values people in general hold. These cannot occur except through a lengthy process of experiencing and practising the new ideas, ways and values in the places where people
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live. Small communities have to develop their own systems and procedures and traditions in line with their local conditions; these things cannot be imposed from above or from the outside. The Simpler Way cannot exist unless there is willing acceptance of the new practices and systems, and enthusiastic participation.

We do not have to get rid of consumer-capitalist society before we can begin to build the new way. The way to replace the old system is to ignore it to death, i.e. to start building its replacement and persuading people to come across.

There is no possibility of significant change for a long time to come. We are nowhere near the necessary level of public awareness of the need.

It could be a very peaceful revolution… if we can get enough people to see the sense of moving to The Simpler Way. The rich and the corporations will have no power if enough of us decide to ignore them.

There are two things that anyone concerned about the fate of the planet must work at.

--- Help as many people as possible to understand that capitalist-consumer society has to be largely abandoned, and that there is a far better way,

--- Contribute to the building of elements of The Simpler Way, here and now. This can best begin by setting up cooperative community gardens and workshops to enable local people to begin using local resources to meet local needs, thus initiating the new kinds of economic and social systems. To this base can be added things like working bees, committees, development of commons, initiation of small firms, cutting town imports, with a view to taking more control of the local economy. The visibility of these ventures will be our main educational device. The fate of the planet depends on whether we can get enough impressive examples going before the mainstream’s problems become too serious.

33Editor’s

Note—What follows is an exhaustive overview of survival in a sustainable fashion. The author takes as his precept the complete collapse of modern civilization, and details how a family or small community might survive indefinitely. Some of the ideas discussed in this paper might seem rather extreme, and even offensive. However, we would urge that they should be considered and should not be rejected out of hand without a well thought out argument. Facing less than the complete collapse of civilization, this article is still a goldmine of good ideas for anyone seeking self-sufficiency and ecological sustainability.

Until the Last Drop

Visioning, Designing & Working Toward Sustainable Human Society

Ronald Greek

(Ronald Greek is a retired U.S. Coast Guard officer, where his service included duties as an intelligence analyst, management of shipboard and shoreside logistic operations, and damage control training. He has early experience as a draftsman, and is now a civil service attorney for the U.S. Army. He is a moderator of several online discussion groups related to peak oil and the concepts of sustainability. He resides in Arizona with his spouse and one child.)

Introduction

What to do - personal survival

What to do - eco-village

What to do - eco-city

What to do - society

Introduction.

Many interrelated factors show our present infrastructure and processes are unsustainable. Our present technical infrastructure pollutes with enduring toxins. The existing farming and food infrastructure depletes the water, minerals, biological basis of healthy natural food. But the majority of the 6+ billion population are dependent on the present global socio-economic-industrial infrastructure, not merely for an economic livelihood, but for “life support” (i.e. water, food, shelter).

1. One symptom. The present infrastructure is utterly dependent on consuming cheap, abundant oil, a situation which simply cannot be
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sustained. When humanity started its 100+ year oil party most of the 1 billion or so individuals lived primarily in small, essentially self-sufficient communities. We have destroyed most of the incredible resource that oil represented not in building for the long term, but on devices, uses, and an expanding population which requires ever faster destruction of this finite resource. We have until the last drop flows to restructure our society to function within sustainable resource bases.

Even using optimistic estimates of remaining useable supply, and holding consumption to present levels, oil supplies may be exhausted sometime before 2040. Sometime before exhaustion, as wells dry up, oil will no longer be cheap, or abundant, and the present infrastructure will fail.

First Law. Non-renewable resources must not be used in a manner that precludes their future re-use, and the maximum sustainable level of renewable resource use is the minimum reliable level of renewal.

Fossil fuels represent a non-renewable resource that our use destroys, and which in the manner that we use it destroys other aspects of the environment. Burning it for energy is silly, but at least when we are forced to stop, the impact is not directly life threatening. Using fossil fuels for fertilizer to greatly expand food production is a direct threat to a population that has grown far beyond levels that can be sustained in an environmentally favorable manner on renewable resources.

Second Law. Achievement of sustainable society globally requires that every definable area, whether natural or political, maintain a population and consumption level sustainable within the applicable borders, using the local resources or trade in a sustainable manner.

Fossil fuels represent a store of millions of years of bio-fuel production, which has been consumed to fuel the industrial revolution and our modern society. While man-made bio-fuels meet or exceed fossil fuels in quality, they are impossible to produce in the quantity necessary to sustain the present industry.

Third Law. Personal or societal experimentation and development requires the availability of excess resources.

There are, absent fossil fuels, means to sustainably obtain clean water,
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Even draconian conservation methods would not allow for remaining fossil fuel use to continue long enough for population to lower to sustainable levels. The transition period to a post-oil paradigm promises to be an unpleasant, dangerous time, during which individual survival may be difficult, and civilization itself may be lost.

2. Act or ignore. We must shortly choose a new path, or we will be forced into one.

If we ignore depletion and continue as we are, having good times until the fossil fuel era ends, then we will face whatever disaster entails without any preparation.

If we choose to personally conserve, but do not build for the post oil paradigm, we will miss out on the good times until the fossil fuel era ends, and still face whatever disaster entails.

The only responsible choice is to personally conserve, and use “excess” resources to take advantage of the remaining time, cheap energy, and materials, preparing to step past the collapse into the post-oil paradigm. NOW it is still possible to “click”, or make a phone call and have services or supplies delivered. After the crash becomes widely apparent, it will be too late for individuals to afford significant preparations.

In the collapse of previous complex societies when they were geographically isolated, individuals survived by dispersing into the wilderness, and foraging. There was, however, always “civilization” elsewhere on the Earth. The collapse we face will essentially occur simultaneously worldwide. There is virtually no “wilderness” left between complex centers in which to disperse, and a hunter-forager lifestyle requires a GREATER area per person than any other approach.

Do you have a known “life support” area to retreat to?

If you start immediately, while resources are still abundant, you can create security for self, family, and community during the crash. Hopefully you can initiate or associate with a community designed to function in the new
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paradigm. It will be dependent upon those who survive with knowledge, skills, and abilities intact to create a positive future for humanity, if there is to be one.

“In every deliberation, we must consider the impact of our decisions on the next seven generations.” - Great Law of the Iroquois Nation

3. Hope for the future. There are those who are confident that new technological developments will make oil irrelevant, indeed, that oil companies have suppressed such developments which already exist. The conspiracy theorists may be right. We may indeed leapfrog the currently touted “hydrogen economy” into “STAR TREK” technology. While I do not expect this leap, I acknowledge the possibility.

As touched on elsewhere, there is potentially much science for us yet to learn. All of this, while offering great hope, also carries great risk. Eventually, somewhere, someone WILL develop these, or something like them. While caution is certainly in order, we must therefore not allow irrational fears to restrain us from continuing forward.

a. Nanotechnology. Working directly with atoms as building material provides for the creation of devices that are incredibly strong, machines and electronic circuits that are microscopic, and great savings in power. They also threaten to be “attackers” so small as to be undetectable until too late.

b. Zero Point Energy. If real, and tapped, zero point energy offers seemingly unlimited energy, which could, however, also be used to build a real “doomsday device”. Conspiracy theorists claim many versions zero point technology have already been invented, and that the energy sales industries are keeping them hidden to maintain the profitable sales of fossil fuels, and next perhaps the sale of photo-voltaic (p/v) panels. There are intriguing stories, patents, and rumors. But until these devices are clearly demonstrated, we must act within available known technology, products and knowledge.

c. Genetic Modification. We have already combined entities as different as fish and strawberries, goats and spiders, mice and humans, etc. As the detail of our knowledge of genes increases, and the size at which we can manipulate matter decreases, a logical progression of this science is to

34 be able to directly reprogram any gene sequence, and eventually to build from separate atoms. [Ed—However, this option is fraught with moral dilemmas and potential abuse.]

d. Artificial Intelligence. It appears feasible for our devices to eventually be smarter than present humans. Our evolution and learning is, for now, limited by our physical nature. We’re born, grow and learn slowly, forget things, age and decay, without being able to fully and truly pass on our experience. A “mechanical/electronic” intelligence could physically grow and evolve as fast as manufacturing processes can build or make changes. It can gather new information as fast as data can be transferred, “think” in multiple channels, and pass on it’s thoughts in an instant.
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What to do?

On realization of the scope of the situation, individuals first react by seeking to stock up and hide, or run to the wilderness and live off the land until things return to normal. But the civilization we perceive as normal cannot continue. You must not only be able to survive the crash, but continue afterward.

What’s needed is sustainable life support. Begin at the level of the individual/family. While the present infrastructure continues to function, there is much that can be done at relatively low cost to not only prepare for an economic crash, but to leapfrog past it to a post-oil paradigm. Once a crisis begins, it may be too late.

An earth sheltered home (thermal battery/mass & moderation of temperature extremes) can protect your family from the elements, without external utility connections. Add water collection/storage/recycling, a bio-intensive garden, and appropriate technology, and you should be able to survive indefinitely. So, on to the details to consider in your planning.

1. Air. Critical for survival much beyond 3 minutes. Living away from likely sources or flows of contamination is the simplest option. Rationally this means that YOU and your neighbors should not pollute. In air pollution there are of course multiple factors, such as substance, volume, and quantity. To elaborate, envision the Los Angeles valley on a clear calm Saturday afternoon. If one family decides to have a backyard charcoal cookout, the neighborhood gets some smoke, but the effect on the city is insignificant. If every family has a cookout at the same time, however, the air could quickly become foul.

It matters greatly what pollutive substance is being released, how much each source is releasing, and how many sources there are. In general, the greater the standing population, the worse you can expect any pollution problem to be.

a. There’s not much you as an individual can do about “open-air” contamination, other than NOT producing it yourself. (Remember that “outside” is a relative term, the Earth itself is for all practical purposes a CLOSED container.) You need to be in a sealed container...suit, home,
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b. Indoor air quality in a relatively well sealed home can, however, be affected significantly by relatively simple actions.

(1) First and foremost, avoid contamination in the first place. Many of the adhesives and artificial materials used in present contractor construction of homes outgas dangerous substances, often continuously, and especially when they burn. Also, items such as particle board, plywood, many household chemicals, etc. release hazardous gases. Avoid using or storing these inside your home.

(2) Radon seepage from the ground may be a significant indoor threat readily abated during construction by proper sealing and venting.

(3) Appropriate selection of indoor plants can significantly improve air quality. (See Dr. Bill Wolverton’s “How to Grow Fresh Air”) Examples include Bosten Fern, Janet Craig (fern), Rhododendron, as well as Dracaena marginata, English Ivy, Warneckel, Peace lily, Chrysanthemum, Gerber daisy, dwarf date palm, bamboo palm, Warneckel, areca palm, Chrysalidocarpus, Lutescens, and Phoenix roebelenii.

(4) With sufficient plants growing in a closed greenhouse, a breathable interior atmosphere can be maintained with essentially no active air exchange with the outside. Note, if the plants are only producing oxygen during photosynthesis, there must be a large enough volume of air and plants for 24+ hours of clean air to be produced during the shortest available sunlight period, and some allowance for overcast days.

In a sealed container, starting with good outside air, a person can survive for about an hour for every 22.5 cubic feet of air. A 1200 sq.ft home, with 7 foot ceilings, should hold about 8400 cubic feet of air, or enough for a family of four to last for 3+ days.

Studies have shown that essentially equal photosynthesis takes place in 5 grams of plant mass distributed in a square meter of open water, and in 10 kilograms of plant mass in a square meter of forest environment. A clear implication is that while plants growing in “air” provide a larger standing mass, aquatic plants are a greater source of oxygen regeneration.
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(Draw your own conclusions about damage we’re causing to the ocean’s ecosystem.)

(A) NASA studies indicate that one cubic meter of actively growing wheat, grown hydroponicly under 24hr/day light, can meet the oxygen needs for one person, while producing the food-value of about 1/3 of a bowl of cereal per day. The NASA research conflicts, though, with the lower technology 2 year experience at “Biosphere II”, where 3+ acres was not sufficient, when a relatively extensive soil biosystem was included in the container. (Microorganisms in the soil and the concrete structure were found to be absorbing oxygen.)

(B) Other experiments show that approximately 8 gallons of well aerated algae in sunlight balances the breathing of a typical human. (Remember, you need enough “extra” air volume to carry you past periods of dark/dim light.) If you’re not bubbling the air thru the algae, set up a “surface area” of water for the 8 gallons at about 8 meters square.

(5) An airtight home must have a flexible lung (see Biosphere II) to allow internal/external air pressure to remain equal, without actual exchange of air. It can be as simple as a large trash bag on one end of a pipe that penetrates a wall. Typical atmospheric pressure changes due to weather may amount to 2% to 5% of the volume of the sealed container. If you have a 1200 ft. sq. home (above), the “lung” should be between 168 and 420 cubic feet. (Don’t panic, that’s only a box 8 foot on each side max)

(6) Underground Greenhouse. In addition to “traditional” greenhouses, relatively recent developments in natural lighting provide an opportunity to bring natural light into spaces not practical before. Examine “Solartubes” (mentioned later also), which can route sunlight thru a relatively small opening. Some versions have flexible tubing for the light, lending it to bends/curves for routing thru even thick shielding materials. It should be possible, for example, to route the tubes from the roof of a single story home, down to the basement.

Short of burying your plants in the basement, or in underground culverts, a simple pit, covered with an appropriate clear or translucent material, can serve to provide area for growing food well into freezing weather.

Greenhouse coverings. Glass, plastic, etc., can be selective surfaces,

38 passing only the frequency and intensity of light needed for optimum growth. Direct or indirect lighting. There are some indications that small cells of “dead air”, even without an air tight membrane, can serve as a greenhouse to increase temperatures for plant growth. (See shiny shade cloth?)

c. Bioremediation for Air Cleaning. The microbes in soil perform a great deal of the “work” transforming waste materials into productive life. The Biosphere II project used a “soil reactor” to clean the inside air. The basic concept is simply forcing air to the interior of several feet of healthy soil.

2. Water. Critical for survival much beyond 3 days. In some areas, water is simply not a concern. Where it is, your home should contain a cistern capable of holding at a minimum the survival (drinking, cooking, and minimal cleaning) water for your family for a year. Using the low typical rainfall for your area, calculate the collection area needed to fill your cistern from rainfall.

a. All rainwater not directly collected for controlled storage should be routed to a collection area for recharging the aquifer. If paving for walkways, patio’s, etc. is not intended to be used to route rainwater for collection, where practical the surfaces should be porous to allow the water to soak into the ground.

b. Rain (in most places) is probably the safest “natural” water available, and the least subject to human interference. (Flowing water, wells, pipelines, etc., are all of course subject to “blockages”, or contamination, somewhere “upstream”.) Even if living in a relatively isolated area, all of the water sources could be contaminated. In the case of groundwater, it may be decades after a “spill” that took place in the distance, before the effluent starts to contaminate the water. [Ed—It is always a good idea to know how where the water table sits in your area, and how the ground water flows. As a general rule, wherever there is open water—in a ditch, bog, stream or elsewhere—that is the level of the water table at that point. The water table tends to slope with the contour of the land. Ground water also tends to flow toward open outlets—that is, streams. However, many geology and many other factors can affect the water table and groundwater flow. In settling upon a new area, it is always wise to look up any hydrological or geological studies of the area.]
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Similarly, for upstream surface flowing water, abandoned sites may start to leak in the future.

c. Access to water, in many places, will be a significant restriction as to how many people can sustainably occupy a given area. Estimating 7 gallons per cubic foot, every inch of rainfall on a square foot is about 1/2 gallon that could be collected.

Assuming annual rainfall of 12 inches, a collection area of about 6500 sq.ft. (an area 80 ft. on a side) could meet the needs of an individual. While collectors can be artificial surfaces, they can also be part of the landscape (i.e. rock hillsides). A family of four would need a collection area 160 ft. on a side.

The amount of rainfall affects the required collector size.

Examples of water use:

20 gallon/day human cooking/consumption, bathing (5 min low flow shower)

(x365= 7300)

+105 gallon/day garden (adjusted for cleaning/bathing graywater use)
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x365

45,625 gallons average annual water per person

(1) Basis of personal 20 gallon water estimate. Five minute low-flow shower (2.5 gpm=12.5 gallon), up to several gallons per day drinking/cooking, and several gallons in misc. washing.

(2) Basis of garden water estimate. Every linear foot of “soaker hose” waters plants in the two square feet along its sides. To water 1,000 ft.sq. of crops requires 500 linear foot of soaker hose. Soaker hose releases water at 1 gallon/minute/100 foot. 500 foot of soaker hose would release 5 gallons per minute. With appropriate mulching, even in the hot summers of Yuma, Arizona, (plants exposed to direct sunlight) our garden survived with two 12 minute soaks per day. A subsistence garden should get by with 120 gallons per day (15 or so of which could be washing “gray water”).

40 More precise watering (drip irrigation) of individual plants, or a buried plant with an airspace between the water and the soil above (semi-hydroponic, or see the “Earthbox”) may lead to further reductions in crop water use.

(3) Most plants can only make use of 1/4 to 1/2 of the “candlepower” that impacts their leaves in the summer, much of the excess sunlight results simply in heat, which the plant must shed by evaporating “extra” water. In one test pad, where plants were put under 60% shade cloth near the end of the summer, THOSE plants suddenly grew much larger than plants in direct sun. This might lead to a lowered estimate of the water consumption, or greater production.

d. Purification. Plan on the need to clean your water supply.

(1) Probably the oldest water treatment method is filtering through 3 to 5 feet of sand, which will remove many microorganisms, most debris, and most radioactive fallout. (Consider what nature does in the soil, as water seeps downward toward your well.) As this filter ages, a gelatinous layer forms near the top. While this contains numerous good bacteria, the top of your filter needs to be cleaned off and replaced regularly.

(2) Using standard plumbing parts, glass, etc., it should be possible to assemble a solar still that would provide pure, distilled water.

(3) Ancient wisdom, supported by microbiological studies, found that silver ions kill microorganisms. Simply storing silver in water helps. Running a small DC current (i.e. from a cheap solar battery charger) through two silver electrodes submerged in the water distributes the ions and is said to make the water a disinfectant. The Vedas, from India, reads “If you are not certain of the purity of your water, let it stand in a copper vase for two days before drinking it.”

e. Storage. The size of the cistern you should have is dependent on the patterns of your water use, and rainfall collection. Too small, and your tank will overflow during a “good” rainfall. Too big, and you’ve wasted space and money.

f. Atmospheric condensers. (Creating and collecting “dew”) Have you ever taken a pre-dawn walk thru a grassy field, and gotten your feet
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soaked, even though it did not rain during the night? The grass radiates heat to a clear sky, cooling, while still surrounded by moisture, or with moisture containing air blowing over it. [Ed—See Robert Forrester’s paper on dew collecting roofs.]

3. Food. Critical for survival much beyond 3 weeks. Industrial farming, overgrazing, etc., has stripped the soil of many of the minerals essential to health, and killed off much of the life in the soil.

That which is taken from the soil, must be returned to the soil.

It is essential that the nutrients in humanure and urine be returned to the soil, well discussed in “Future Fertility, Transforming Human Waste into Human Wealth”, by John Beeby.

“Live as though there is no tomorrow, but farm as though you will live forever.”

North African Bedouin proverb.

The obvious goal in gardening is to create the ideal condition for each plant, of light, heat, moisture, air (roots and leaves), and nutrients. That which is taken from the soil, must be returned. Can we undo our damage, yet “tilt” micro-ecosystems toward producing crops that meet our needs? (Not necessarily our WANTS.)

a. The “success” in sustainable farming reported for semi-tropical Cuba is about 1/4 to 1/3 of an acre per person. My personal experience is that “traditional” backyard gardening would take the same, around 10,000 sq.ft. (1/4 acre) per person.

b. An excellent intensive gardening resource is John Jeavons, and Ecology Action. Their presentation of the “biointensive” bed system projects feeding a person out of 1,000 sq.ft., is among the best readily available. (The Biosphere II project officially had about 1300 ft.sq. of garden per each of the 8 scientists, but they also had the entire 3+ dome.) Note, though, that Ecology Action materials are not “absolute” on the 1,000 sq.ft. area, or on the actual sustainability of the system. In a 2002 personal discussion with a member of Running on Empty (www.runningonempty.org), Mr. Jeavons acknowledges that 4,000 sq.ft. is more likely the longer term minimum garden, even for a vegetarian diet. .

42 (1) By assisting nature, biointensive beds create the most efficient ‘natural’ growth mediums. The necessary time (years for the miniature ecology to mature) and energy investment (i.e. for the double digging) should prove to be a valuable long term asset, particularly during the crash, which should be initiated immediately.

(2) While you will need to investigate crops that are appropriate for your specific area, needs, and tastes, the general goal is to grow the largest amount of calories and nutrition in the smallest area/smallest use of resources.

(3) For full benefit, the entire Ecology Action “system” must be used.

(A) Permanent raised “beds” for plants, sized such that you can reach all of the plants from the permanent surrounding path without stepping in the bed. Trellis’s should be provided for climbing plants, positioned to avoid shading shorter sun loving plants. The beds can be constructed of lumber, framed concrete, tires, etc. The entire soil surface should be mulched over, with only your intended crops showing.

(B) Dig to loosen the soil to a depth of 24”, allowing easier root growth, and easier access for the roots to air (oxygen), which is essential to maximize plant growth.

(C) Seed/plant using triangle pattern spaced such that the mature plant leaves touch and completely shield the soil.

(D) Compost. Recycled organic matter, fed to the soil microorganisms to keep them healthy and active, provides the nutrition for your crops. Probably 70% of the mass of crops grown must be returned to the soil as compost to maintain the soil health.

(E) Something is always growing in the soil, even if it’s a crop that is only to be “plowed under”.

c. NASA funded research (i.e. aeroponics - roots suspended in a mist of nutrients), has implications of feeding a person from 22.5 sq. Meters (about 16’ on a side). Due to the high-tech systems, long term reliance in a crisis situation is questionable. If you have the capability though,
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it could be a vital tool in a crisis situation. Their research, though, has focused on special crops tailored for a narrow range of living conditions.

d. Container gardening.

(1) The Earthbox claims significant improvement over random soil or mere containers, perhaps offering production between the biointensive and the NASA approach. Their patented system appears to be nearly identical to non-circulating methods shown in various hydroponics and aeroponics texts, which is to provide the plant roots with unlimited access to water, nutrients, and air, without drowning or suffocating them. The textbooks show 1” to 3” of soil held on a grid, over a 1/2” to 3” air space, over water maintained in steady depth of 1” to 3”. The water depth must be carefully maintained. While plant roots CAN grow into water, if left exposed to the air, these roots not only dry out, but in 1 to 3 days, change, irreversibly, from water absorbing to air breathing roots. After the change, if re-submerged, the root drowns, and kills the plant.

(2) Above ground beds. There are various approaches which appear to offer benefits similar to the “Earthbox”, on a larger scale. Some are shown in the book “Amaranth to Zai Holes: Ideas for growing food under difficult conditions”, for sale in hard copy, or online electronically free from http://www.echonet.org/. In addition to shallow pool gardens (like a large “Earthbox”), they discuss gardens where the watering method is a waterproof layer, covered with a wicking material, then 3” to 6” of compost (not soil, for lighter weight, and better nutrition). A method such as an upside down jar of water is used to keep the wick wet.

e. Aquaponics. This system is a combination of a fish tank/pond and a garden. The tank water is circulated through the garden, which fertilizes the garden, and cleans the water for collection and pumping back to the fish.

f. Algae. With ideal growing conditions, the mass of live algae in a tank can double every 24 hours. (Yes, I’ve found I can grow spirulina in the alkiline water I get by flushing “fresh” water thru our local sand... It is supposedly healthy, but I’ve yet to acquire the taste....) That said, the rapid growth of algae provides the opportunity for production of “biological waste” for composting to enrich the soil.

44 g. Leaf and grass concentrate? There are numerous edible leaves, and more that can be used to produce an edible product when the excess fiber is removed. You can even use dried leaves.

(1) Dried Leaves. When leaves are brittle, remove coarse stems and grind to a fine powder. Dried leaves can be easily ground in a hand cranked corn mill, an electric grinder, a household blender, or a traditional stone metate grinder. Make sure leaves are very dry or they will clog the grinders. About 20% of the flour in most recipes can be replaced with leaf powder. Experiment with how much leaf powder you can add to recipes without an unacceptable effect on flavor or texture. About one tablespoon or more of leaf powder can be taken directly daily. Keep the leaf powder in a well sealed container, away from light and in a cool place.

(2) Fresh Grass / Leaves. Making Leaf Concentrate at Home. Wash and cut leaves into pieces 2 - 3” long, use only fresh green leaves known to be edible, such as alfalfa, Swiss chard, lambsquarters, blackeye peas, wheat, mustard, kale, or collards. While many other plants make good concentrate, it is safer for beginners to stick with commonly eaten leaf crops. Grind the leaves to a pulp. (Use a manual meat grinder or flour grinder, a wheat grass juicer, or a household blender. Fruit and vegetable juicers usually clog up quickly from the large amount of fiber in leaves.) This step ruptures the cell walls of the leaves liberating protein and other nutrients.

Press as much juice as possible from the pulped leaves, and pour the pulped leaves into a sheer nylon or polyester cloth of the type used for curtains. Squeeze out as much juice as possible. You should not be able to squeeze any juice out of a handful of this pulp when you are done.

Heat the juice rapidly to the boiling point, stir very gently to prevent burning and remove from heat as soon as the leaf juice boils. A green curd should float to the top. Separate the curd that forms in the heated juice in a closely woven cloth. When this wet curd has cooled, squeeze the “whey” out of the curd. It should be dry enough to crumble. You may want to make a very simple press with a wooden 2” x 4” x 8’ lever to apply more pressure than you can with just your hands. This can be used for pressing the juice from the pulped leaves as well.

What remains in the cloth is leaf concentrate. 10 lbs. of leaves should give
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you roughly 1/2 lb. leaf concentrate; 4 1/2 lbs. of fiber for mulch, compost, rabbit or goat feed; and 5 lbs. of “whey” for watering plants. If not used right away, leaf concentrate can be dried at about 120 F, ground to a fine powder, and stored for later use in airtight plastic bags away from any light. Good Luck!

h. Food Storage. The present, relative abundance of food, and secure supplies, is a hollow shell that will collapse when oil ceases to support it. When you are once again dependent on your own garden or local farms, crop failure can literally mean starvation. If you have the money, high-tech (high cost) freeze-dried foods are available, with shelf lives of 20 years or so. Good backup for a crash induced emergency, and there are distinct short term advantages for concealment by avoiding the need to garden, but when they are gone, they are gone.

(1) A example of home-grown food storage per person is:

325 lb. Grain (i.e. whole wheat, pasta, oats, rice, barley, several years)

80 lb. Legumes (various beans, peas, lentils, seeds, etc., 5 to 10 years)

50 lb. Milk/dairy/eggs (dried, 5 years)

20 lb. Meats (dried, 18 months)

10 to 30 lb. Fruit/vegetables (dried, 2 to 3 years)

60 lb. Sweeteners (sugar, honey, syrups, etc., indefinite)

40 lb. Fats/oils (butter, nut butters, natural cooking oils, etc. Note:

Hydrogenated processed oils are Not nutritive, 2 to 3 years)

20 lb. Sprout seeds (alfalfa, all whole grains, beans, lentils, cabbage, radish,

broccoli, etc., 2 to 3 years)

1 lb. Leavenings (yeast, culture samples can be kept reproducing

indefinitely)

5 lb. Salt (despite its OVERUSE in present society, it becomes critical in the

absence of processed foods, indefinite)

(2) Most foods can be safely and adequately stored using sun powered drying. If you have air-tight containers (even clay) an additional ‘layer’
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(3) Throughout history there are stories of storing food in covered pits that remained fresh for months, if not years. When lacking any other means of storage, dig a hole, line it with dry grass, twigs, leaves, etc., and stack you food inside in a manner such that air can circulate around it. Then seal the top.

(4) Chemical fertilizer gardening. I include this under “food storage” because I consider it just as temporary and unsustainable a measure as storage..

Readily available and cheap (at the moment) are the typical plastic “kitchen” garbage bags, I think they’re something like 14 gallon bags. I suggest 2,000 bags and enough fertilizer for 2,000 plants for one season. “Miracle Grow” (tradename) and other chemical fertilizers are also cheap for the moment.

Put bluntly, dig a hole, line it with the trash bag, backfill with local soil, bio waste, etc., and fertilize per instructions on the container. You’re NOT creating a sustainable food bed, but you will grow an emergency crop.

i. Sprouting. This natural process decreases the carbohydrate content, and greatly increases the vitamin and protein content, as well as increasing the volume and mass. (Tomato or potato sprouts are poisonous, as are all seeds treated with fungicides, etc.)

j. Foraging. A small bite of certain plants is enough to kill an adult. Be certain of what you’re doing. However, you may consider this as potential protection for your food crop. If it doesn’t look like a garden, and doesn’t look like normal vegetables, perhaps anyone encountering it will leave it alone. Hunter/forager societies are estimated to have required a square mile to support each individual.

k. Protein. The human diet needs 53 to 58 grams of protein per day (.47 gram per kilogram, or .213 gram per lb., of body weight) consisting of 22 essential amino acids. Eight of these cannot be manufactured by the human body, and must be present in the right proportions. A diet
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incomplete in protein leads to various physical infirmities (think of the photos of third world children, skin and bones, but with gas bloated abdomens). Regardless of a surplus of any given amino, the ability of the body to utilize the proteins is limited by the absence of any of the eight that is not present in sufficient quantity. The excess are utilized by the body as mere carbohydrates.

(1) Eggs are essentially complete. Most meats are complete. While present feedlot production wastes higher quality foods that are used as animal feed, chickens, cows, goats, etc. can feed on forage, turning unused/compost material into essential protein. (Ruminants, such as cows, don’t need the protein and grains in their diets that they are fed in feedlots. They do however need nitrogen materials, which they convert to protein.)

(2) Appropriate combinations of plant materials can result in a meal that has a complete protein matrix. Details of the concept, food sources, mixes, and tradeoffs are described in Diet for A Small Planet, by Frances Moore Lap.

Soybean and Mung, and some peanuts approximate meat in completeness.

Sunflower seeds contain greater growth promotion nutrition than does meat.

Rice is missing Isoleucine & Lysine, but if served in combination with cheese, or most beans, becomes a complete protein.

l. Pit or Underground Greenhouse. As earth sheltering provides a more stable climate for human habitation, so it does for your garden. If you have time and resources to have specialty structures constructed, great. If not, improvise SOMETHING. Use the glass from picture frames from the wall over individual holes...

Microbiology. The microbes in “healthy” soil perform a great deal of the “work” transforming waste materials, and even inert rock dust, into a form which can be used by your crops.

4. HVAC

The temperature of the earth at a depth of approximately 20 feet is essentially stable at the annual average surface temperature. A home at
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The technical aspects of correct earth sheltering are explained well by John Hait in his book “Passive Annual Heat Storage”. The techniques will improve the feel of even a traditional home, but works best in homes specifically built to take maximum advantage of the buffering.

The greatest source of energy on earth is the sun, which appears to travel a fixed pattern in the sky that is readily estimated. To maximize the benefits of shade, or of solar collection, the sun’s pattern of movement must be taken into account.

a. To artificially “lower” your home, insulate the ground for 20 feet out around your home with three layers, separated by heavy plastic sheets for waterproofing, of “Dow Blue Styrofoam”, white styrofoam board, or other appropriate insulation, then carefully cover the insulation with dirt, sand, gravel, etc to protect it from weathering. Low-tech/natural insulation layers, such as grass, leaves, etc., with some waterproofing means or even layered with a high clay soil will help, but eventually need to be replaced. Berming earth up the sides of the home provides additional protection from the large temperature changes of open air. Even the roof can—if you chose—have a layer of earth on top of the insulation. The soil need only be thick enough for the plants grown there.

b. A low energy method to tap the stable ground temperature for a surface home is a pipe leading straight down into the ground (as in a driven well) 20 to 30 feet. Any appropriate method of routing water down and back up in a sealed system (i.e. a small pipe inside a larger pipe) can allow a transfer of temperature to/from the depth. Each pipe can be expected to heat/cool the ground in a 3 to 4 foot diameter circle, therefore space the “wells” 3 feet apart. When the surface is significantly cooler than the bottom, a natural thermosyphon should occur. With appropriate manifolds and valves, warmed or chilled water can be pumped from/to collectors/radiators or circulated in a hydronic system of pipe embedded in a concrete floor/wall.

c. Equator?facing windows, vertical or angled to be 90º to the noon sun in the winter can provide significant passive solar heating in the winter while minimizing glass exposed to summer sun. (In the summer, the sun
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rises and sets NORTH of the East/West glass alignment, and the glass can be shaded on the outside.) Further summer solar gain can be avoided by almost any approach that provides a well ventilated shade area about a foot from the main structure.

d. Skylights. Conventional skylights admit too much heat in the summer, and require a large opening in the structure of your home. More diffused and useful light is admitted, with less heat, by “lighttubes”, essentially mirrored pipe with a lens cover on each end. Venting can be separately done with insulated pipe with removable caps. The combined opening in the structure is much smaller, the risk of weather damage is less, and maintenance is less. These are options which have potential for development not only as lighting, but heating, cooling, and power, and crops in a controlled environment.

e. Fireplace. An interior fireplace must have an external air source. Since the fireplace is probably only used when it is cool outside, arrange the air source such that it draws from the pantry, which would then be vented to the outside, cooling the pantry. Consider a fireplace in a “sunken” family room. Water filled pipes around the fireplace, and in the higher floor of the rest of the house, could provide auxiliary heat by thermosyphon.

Solar well. Along a similar line of thought to putting the fireplace in a pit, consider wells or pits facing the south winter sun. Glass covered, reflector lined, these should be essentially winston cones. At the bottom, place a solar collector, a coil of pipe, or a large tank. During the day you will then have, on the bottom, an intensely hot tank of water. Pipes run “up” to the floor of the house in a thermosiphen, capable of keeping the floor warm without a powered pump. A simple valve would be the only required moving mechanical part, to shut the system down when desired.

f. Roof/external mounted tube collectors, flat or with reflector concentrators, can heat water during the day, or cool water during the night. Cooling can be enhanced by misting or water evaporation. Used for cooling, the circulating water might “thermosiphon”.

g. Basic structure. In the end, ANY system that provides you a waterproofed, insulated living space that is heavily insulated, has extensive thermal mass or other thermal storage, and a practical means to
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5. UTILITIES.

a. Energy. Frankly, to survive as more than a “dirt farming peasant”, you need a power source beyond human or animal muscle, that does NOT relying on fuel, or power delivered from some unseen and uncertain source. Unless we suddenly leap to “STAR TREK” technology, the future energy picture will be one of greatly reduced personal energy use. Run wiring capable of handling separate a/c and d/c loads. What do you REALLY need?

(1) Electrical needs. Long distance communications, computers, other electronics, etc. NEED electricity. While humanity USES electricity for many other purposes, many uses could be handled by other means. Why would anyone NEED to generate electricity, to spin and heat an electric dryer, when hanging wet clothes in a sunlit space would also dry the clothes, and perhaps the drips could water the plants? Even refrigeration CAN be driven directly from a windmill or waterwheel. Ice can be made using a solar concentrator or by applying a hand-pumped vacuum to a container of water. Low levels of locally produced electricity CAN provide the power to maintain a technological, learning and developing society.

(2) Power sources. The prime energy source on Earth is the sun. It is readily concentrated into a limited area with simple mirrors or other reflective/convective surfaces. With technology we understand, and can produce today, we can produce electricity from the sun by:

(A) Turning generators with moving wind, caused by the sun (natural, and artificially induced wind up what is essentially a smokestack) Power is intermittent.

(B) Turning generators with moving water, caused by the sun (natural, and artificially induced means to move water to a higher location, or from a pressurized container.) Power can be constant and regulated. Most naturally occurring cases of water in a high gravity location have already been exploited.

Where tanks can be positioned at significant differences in altitude (i.e.
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100’+) water pumped to the higher tank can serve as a battery, turning a generator when dropped again through a turbine. Factors:

1kw = 1.3 hp

Water flow in cubic feet/second x height difference in feet divided by 8.8 = hp

1 cubic foot = 7.48 gallon

Assume a two 10,000 gallon tank, one 100’ higher than the other. To generate 1kw of power

1kw = 1.3hp = flow/second x 100 / 8.8

1.3 x 8.8 = flow x 100

11.44 = flow x 100

11.44 / 100 = flow

.1144 cubic feet = flow

.1144 cubic feet = .856 gallon/second

10,000 gallon tank / .856 = 11,682 seconds / 60 / 60 = 3.24 hours of operation for this “battery”.

Given the above, consider a well where the water level is more than 100 feet below the surface. A surface tank could be the size of a modest “above ground” swimming pool. During the day a small windmill could easily fill the pool, providing the evening’s power for light and electronics.

(C) Turning generators with “steam” engines (water and other medium, open and closed cycle). Power can be relatively constant and regulated by using the sun to heat a storage medium, such as water in an insulated tank that then provides power at night. In example, since closed cycle heat engines are driven by a difference in temperature, as the outdoors cools at night, and the contents of an insulated tank remain warm, the power available may actually increase. Light concentration can DRAMATICALLY increase available power. The “steam” can also be heated by growing, collecting, and burning bio-fuels.

(1) Open cycle. The working fluid, which is heated to the boiling point, is channeled to expand and push a contained piston or turbine, and then vented to the atmosphere. The typical working fluid is water, which may in some locations be too scarce a resource to “waste” as steam. This engine design also “wastes” the energy used to heat the water up to the steam point.

52 (2) Closed cycle. The working fluid, which is heated to the boiling point, is channeled to expand and push a contained piston or turbine, then routed to a condenser for cooling below the boiling point, and finally pumped back into the heating chamber. In theory (Carnot) the efficiency of a heat engine is limited to nc = T1(hot gas temp)-T2(cool gas temp) / T1 . Historically, low temperature solar engines are operated using freon or butane, in temperatures of 80º C. In a low-technology situation, though, it may be necessary to use only “natural” mediums. (Perhaps water in a closed system that operates partially in a vacuum, so that water boils at a lower temperature.)

(3) Food for thought. As shown by the closed cycle engine, the useable work is done by the change of state from liquid to gas, not the rise in temperature to the boiling state. Open cycle engines (think of the old steam engines) lose ALL of this initial heating energy. Closed cycle engines retain a significant portion, but must still clearly cool the medium before reinjection to the vaporization chamber. Rather than directly using steam to turn a generator, I’ve wondered about using steam to pressurize a tank of water (insulated from the water some way?) then using the water to spin a micro-hydro system.

(D) Solar photo-voltaic. Direct conversion of light to electricity. The panels remain a “high tech” item to produce, are fragile, and essentially impossible to repair in a low tech environment. Power is ONLY supplied when light shines directly on the panel. Light concentration is likely to overheat the panel, and cause it to “burn out”.

(E) Internal combustion. Bio-fuels can be burned in internal combustion engines, for propulsion or generation. This is not, however, an efficient means of providing a conversion from sunlight to motion or electricity. Bio fuels can also be burned to produce heat.

(1) Biodigester. Animal excreta, food and crop scraps, etc. are placed in a sealed tank (can be as simple as one drum upside down inside another slightly larger drum) for controlled environment rotting. Most of the gas produced, primarily methane, accumulates in the upper upside down drum, where it can be lead off in hoses for use as a fuel. Using human excreta only the “minimum” for a practical useable product would be input from 15 people. For a practical “village built” system the upper limit appears to be 300 people.
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(F) Chemical reactions. Should you find yourself with large quantities of refined metals, guidance for creating large expedient batteries is found in “How to Recycle Scrap Metal into Electricity”, by John Hait.

(G) Aether / Zero Point Radiation / Science Fiction? There are ongoing experiments on theories whereby at least heat, if not electrical energy itself, can be obtained from “sub atomic” activity, that may or may not be “radioactive” in nature. There are numerous “conspiracy theories” floating around that there are already successful devices in operation. Lacking evidence, or the ability to buy a device, or “guaranteed” construction plans, this remains entertaining reading, but not a proposal on which to bet your life.

(3) Muscle power. While human powered generators are a poor choice for other than short term use, human muscle—the legs in particular—can meet many needs.

In terms of weight carried, speed and distance, per power used, a bicycle is the most efficient vehicle available. The relatively recent “rediscovered” recumbent bicycles are even more efficient than the traditional, high seat bicycles. A specialized bicycle of this type has been pedaled at sustained speeds of over 65 mph - try THAT on your mountain bike... If you do your “shopping”, you can probably find a recumbent (new) for a price easily comparable to any “department store” traditional bicycle. (2003 I bought one new for $300, 2004 for just over $100)

The book, Pedal Power in Work and Leisure, James C. McCullagh, relates many human powered devices, including a pedal powered winch used to pull a plow.

(4) Power storage. Fossil fuels are merely stored ancient solar power. We can manufacture fuels (biofuels) that would allow modern engines to operate, but not at a rate anywhere near the present annual usage. The trade off is the lost cropland, or natural habitat to grow the fuel source. The apparent exception is hydrogen. Present technology to electrolyze hydrogen from water “loses” more than half of the electricity. There are, however, experiments with high temperature catalysts (see Fuel from Water, Michael A. Peavey) which may prove that concentrated sunlight for heat can replace a significant portion of the electrical current.

54 b. Communications. Although it is arguable that some 20th century humans have become communications “junkies”, access to news, and the exchange of information with others is a vital aspect for security and continued development.

(1) Communications with nearby homes can be carried over a wire for thousands of feet by sound powered phones, using only the minute current generated by the impact of voice soundwaves on a microphone.

(2) Long-range communications appear to be limited to ham-radio. *I would appreciate input on a “sustainable” approach to radio.

6. STRUCTURE.

Any appropriate means to produce sufficiently strong walls and roof could be considered a success. In many places, the construction material can be earth itself. Even if you are not yet building on-site, you may want a secure, concealed on-site location. Consider a “septic tank”, or “fresh water tank” as your first construction. Neither should raise suspicion, and either can provide water tight, underground storage space. It will probably cost more to have a tank installed than to buy either in a heavy gauge plastic.

Soil doesn’t stack well, a significant consideration when mounding or berming you structure, and ESPECIALLY if you’re digging. For safety, set your slopes such that the slope retreats horizontally at least 1 1/2 foot for every 1 foot of vertical rise. I will try to use a 2 foot per 1 foot rise in this document where such concerns are applicable in calculations.

Engineer in four dimensions, height, width, depth, and time. Plan so that dividers, furnishings, utilities, etc. can be adjusted to change the primary use of a space.

a. Earthship. One approach to the concept is well presented in the “Earthship” series of books by Michael Reynolds, ranging from single room ‘pods’ to luxury homes. It’s not that earth is a good insulator, rather the advantage comes from that fact that earth is NOT a good insulator, and it takes a lot of heat, or cold, to make a large mass of earth change temperature.
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While Mr. Reynolds emphasizes use of tires, cans, etc. in his structures, the functional aspects are relevant regardless of the construction material. See John Hait’s book “Passive Annual Heat Storage” for scientific details of the thermal buffering system.

b. Surface coat block. Stacked concrete block is advocated by architect Bruce Beerup in his website www.thenaturalhome.com. Blocks are stacked without mortar, then filled and coated with cement.

c. Post and Shoring. Mike Oehler, in “The $50 & Up Underground House Book” presents his PSP system (post/shoring/Polyethylene)—basically an underground pole building. Regarding wood in contact with the soil, in most soils, the area of decay is just below ground level, where soil microbiological activity is greatest. Often a post can be almost completely rotted out at this level, while the wood several feet deeper in the ground is still solid. So it’s possible that a post, buried two feet or more into the ground, in an excavation already as much as six feet or more in the ground, will last a very long time. In addition, Oehler points out the old-time observation that charred wood doesn’t rot. Char the bottom two feet or so, by roasting them over a campfire, propane torch, etc. For additional insurance, wrap the post bottom in several plastic garbage bags secured with duct tape.

Conventional thinking involves digging a hole into a hillside and plopping a structure there with a bank of windows facing downhill. This makes the uphill side a solid blank wall, with the roof probably pitched back into the hill, so drainage from the roof runs into drainage from the hillside. Leaks are almost inevitable. Mike Oehler suggests an uphill patio, basically a terraced garden area, with its bottom at any desired height from the floor of the house, and its top blending into the adjacent ground level. It not only solves problems of drainage and lateral thrust (the pressure of the earth on buried walls), but it can function as an emergency exit or a second entrance. It can also serve as a built-in greenhouse. Naturally, it admits light and air, even from the uphill side of the house which would otherwise be a dark blank wall.

d. Monolithic Concrete Dome. One large monolithic (single piece) dome is presented as energy efficient due to the reduced outside surface area relative to the inside volume. But it is difficult to build, and bury if you’re incorporating earth berming. An extremely thin dome gets its strength
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e. Clustered Domes. A dome on the scale of a room is a much less daunting project than a home sized or larger monolithic dome. A home can be built one room at a time, as labor, materials, and need are presented. Greater curvature per area gives greater strength. I lean toward a clustering of room sized domes, or a torus (donut) shape. There is POTENTIAL that multiple thin shells, with soil sealed between, have a greater strength to thickness that a single shell of the same total concrete thickness.

f. Earth. Soil can be formed into bricks, and baked (even in the sun). It can also be “rammed” into wall molds to form monolithic walls. However, neither is waterproof absent a stabilization material, such as added concrete.

g. Clay can be “fired” to make it waterproof. Clays vary considerably in chemistry but most require about 1800 - 2000 F to develop a glassy ceramic bond. The glassy bond is developed by melting the silica in the clay and allowing the resulting glass to freeze the remaining grains in place. 2000F can be achieved using natural gas, coal, charcoal etc. and air pressure. Too much heat and the glass becomes too fluid and the shape becomes brittle. Once heated, the ceramics must be slow cooled because they will crack if cooled too quickly.

h. Design. Assets, time, and limited labor may not permit large structures, but small does not have to mean primitive and uncomfortable. Consider motor homes and boats, where individuals and families live comfortably in facilities the size of the living room in a typical American home. I suggest you tour travel trailers, motor homes, power or sail boats, etc., for ideas. Aspects to plan for in your home include:

(1) Daylighting. Glass block along the top of all walls that are exposed to the outside air provides daylighting, as do other higher tech approaches (solartube, and fiber optics). Beyond daylighting, similar physical methods would permit one light source in a home to provide controllable “nightlight” for the entire structure. (Note, external reaching systems such as the solartubes easily provide light to maneuver inside to approximately the same extent you could outside (i.e. in a full moon, you can move about
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easily).

(2) Straw bales. Where there is sufficient growth, stacked bales, stucco covered, make viable, high insulation walls (with the added benefit of stopping most pistol, and low power rifle bullets), or can be used as additional insulation to an existing structure.

(3) Raised bulwarks. Your home can be surrounded by artificial mounds, to provide visual and audio separation, while not excessively impeding airflow, foot traffic (all species...) as well as defining and controlling where private property rainfall flows.

(4) Your input?

7. ROOMS.

a. Pantry. A “root cellar” room inside the home along the north wall. Ice/freezing capabilities increases the food storage options greatly. Solar powered absorbent/refrigerant (no compressor) was accomplished in the 1800’s, and once made, can operate for decades. Tested combinations are:

Lithium bromide/water (LiBr/H2O)

Water/Ammonia (H2O/NH3)

Sodium thicyanate/ammonia (NaSCN/NH3)

Lithium nitrate/amonia (LiNO3/NH3)

Calcium chloride/ammonia (CaCl2/NH3)

Strontium chloride/ammonia (SrCl2/NH3)

Evaporative cooling can make a large difference. A simple approach, perhaps to hold food, is a covered fired clay pot recessed in sand inside a much larger, unfired clay pot. Keep the sand moist, and the device shaded. For a ‘higher tech’ option, consider an air tight container, and a vacuum pump. Fill the container part way with water, and pull a vacuum. As the pressure lowers, the water ‘boils’ at lower temperatures. While some of the water boils off, some will freeze.

b. Kitchen. As potentially your greatest need for solar heat, the kitchen needs to have the most unrestricted solar access. Consider keeping the heat, humidity and smells of the kitchen totally isolated from the air in the rest of the home.

58 (1) Winston non-imaging concentrators could provide a constant hot-spot for an oven.

(2) Mirror or lens concentration on coils of circulating oil could provide a means to route concentrated heat to a “burner” coil arrangement for a stove cooking surface.

c. Bath. If you’re using compost toilets, perhaps you want the bath well vented, separate from the primary home system.

(1) Sanitation. Human urine and manure contains valuable nutrients needed by the soil. Prior to re-use, the pathogens present must be eliminated.

(A) Compost toilet. These are low or no water systems where the human discharges are retained at temperatures and with airflow for bacteria to process the discharges into safe fertilizer. Urine must either be diverted and processed separately, or most of it is lost to evaporation.

Expedient: Collect human feces and urine in a container (e.g, a 5 gallon bucket with a toilet seat on it) and after each use, cover the wastes with an organic cover material such as sawdust (or peat moss, dried leaves, or even dirt if it is dry enough to be absorbent). When the container is full, transfer of the contents to a compost bin. The cover material serves a dual function of suppressing odors and providing the carbon needed by decomposer organisms to balance the nitrogen present in urine. Each time the waste/sawdust mixture is transferred to the compost bin, it is covered with a sufficient amount of coarse organic material such as straw, hay, leaves or weeds. Kitchen garbage and yard waste may be put in the same compost bin. Once the last addition is made, the contents of the bin are allowed to compost for a year.

Establish a compost pile of about a meter cube. Effective composting requires:

Sufficient moisture (50-75%)

Dry browns - dry leaves and grass, which are high in carbon

Wet greens - green grass and leaves which are high in nitrogen

Air throughout the pile
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Soil organisms.

It is desirable to have a ratio of 25-30 carbon to 1 nitrogen or much more of the dry browns to the wet greens. The exact ratio is not too critical, but if your pile is not working very well try to get closer to the ratio and/or add some rich soil. If nitrogen is low some urine can be added. The pile needs to be turned so that all materials reach the desired temperature at some time during the process.

Daily additions of peelings, stems and stalks from vegetables and fruits keep the pile loose and temperature up. Piles which are tight have lower temperatures, possibly due to lack of air which, in turn, prevents the various organisms from working. Piles receiving very moist air will remain moist and tight due to lack of evaporation of moisture produced by composting and that being deposited on the pile by the users. The composting process will be slowed or inhibited by excess moisture concentrations.

(B) Heat pasteurization. 30 minutes in a solar oven at 250+ degrees should kill all pathogens. However, a significant portion of the carbon & nitrogen is lost. Lower temperatures must be 150F (65C) for an hour, 120F (50C) for 24 hours or 115F (46C) for a week.

Solarization. Place a 7.5 centimeter (3 in) layer of compost from the toilet on the ground and cover it with a clear plastic sheet (1 or 4 mil thickness) when the outdoor temperature is over 27C (80F). The compost needs to be quite smooth and free of any plants or lumps so that the plastic film will have intimate contact with the soil and compost. The edges should be sealed so that moisture is not lost. The temperature should reach at least 55 to 60C (131 to 140F) for about two weeks. The compost should be very moist (50-75%) but not soggy, such that water can be squeezed out of it. If you need, and can generate the temperatures, quick pathogen treatment can be done, allowing less “careful” disposal.

Pathogens, such as the Hepatitis A virus, which is the most heat resistant intestinal pathogen, are rendered inert by a temperature of 70 C (158 F) in ten minutes, 75C (167 F) in one minute, and 80 C (176 F) in five seconds (2)(Harp, 1996 Effect of Pasteurization, Environmental Biology). These temperatures are easily obtained by simple solar collectors.

60 (C) Direct soil distribution. The book, “Future Fertility, Transforming Human Waste into Human Wealth”, John Beeby describes a rotation system using perennial crops.

WARNING: Human refuse can have viruses, bacteria, protozoa, and worms (helminths). There are a number of each type that are possible. In urine, bacteria can cause typhoid or paratyphoid fever and worms can cause schistosomiasis. In feces, viruses can cause diarrhea, infectious hepatitis and poliomyelitis; bacteria can cause typhoid fever, paratyphoid fever, food poisoning, dysentery, cholera, and diarrhea; protozoa can cause diarrhea dysentery, colonic ulceration, and liver abscess. Some of the worm parasites that can be present are hookworm, various flukes, pinworm, various tapeworms, roundworm, and threadworm. These pathogens are of concern in human refuse.

If human refuse is applied directly to crops, the length of time that the pathogens survive depends upon soil moisture, pH, type of soil, temperature, sunlight, and organic matter. Bacteria and viruses cannot penetrate undamaged vegetable skins, but they can survive on the surfaces of vegetables, especially root vegetables. Sunshine and dry air can help kill the pathogens. If there is any concern about pathogens, compost should be applied to long-season crops at the time of planting so that sufficient time passes for the pathogens to die.

To have greater confidence in your compost for your garden, you can permit just your family to use your compost toilet. Then you know what has been deposited in it. Another option is to just spread the compost from the toilet only on tree and bush crops. In addition, the more air that can be trapped in the pile, the better the pile will heat up and deactivate the pathogens that might be present.

(D) Wetland Wastewater Treatment. Mishandled sewage creates one of the developing world’s worst underlying problems. It leads to death and disease, contamination of land and water, and chronically unsanitary conditions for millions. However, there is a new and unsophisticated sewage treatment which seems ideal for the needs of the Third World. This simple and inexpensive approach employs various aquatic plants grown in artificial wetlands. Wastewaters merely trickle through man-made watery gardens in which living plants clarify the waste stream to the point where it is safe for people, animals, and the environment at large. In principle,
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this low-tech process should be ideal for the world’s poor countries. Plants grow extremely well in the heat of tropics. In fact, because there are no winter seasons, the wetland systems should work better there than here. Yet it is unknown.

(E) A variation of wetland and direct distribution is the Aerobic Pumice Wick presented by TOM WATSON. An aerobic pumice wick is used to filter, clean and decontaminate greywater and blackwater. To create a pumice wick, an 18” bed of pumice is laid with a 6” covering layer of soil. Grass and other plants are planted and roots grow into the pumice bed.

All household wastes drain into an “infiltrator,” which captures solid waste to form a compost and allows liquid to be absorbed in the pumice wick and plant roots. This liquid is taken up by the plants, which use the nutrients and transpire the water. In the case of too much liquid, the wick acts as a filter and filtered water drains out of the exit pipe. This prevents liquid rising in the infiltrator which would keep oxygen from reaching the compost.

Pumice size is determined by fineness of passageways, not aggregate size. For example “pit run” or “mine run” pumice (2” to pan) is a mix of fine and coarse, but has the same permeability as “block mix” (1/4” to pan). If pumice or other volcanic aggregates are not available, builders’ sand (1/4” down) could be used.

Topsoil should be piled separately during excavation and used as cover for the wick. Use the subsoil for the berm. There is no need to haul away excavated material: use it! If your site has no soil (e.g. bedrock conditions) then dirt can be imported and used with a retaining wall. If the soil under the wick is particularly coarse sand or gravel, then a layer of straw and manure can be laid to help anaerobic bacteria create a water-impermeable “clogging” layer. Infiltrators and other plastic devices are commonly available. If unobtainable, a cylinder of stacked bricks or stacked tires may be used as a composting chamber to allow liquid to escape, but be sure to prevent dirt or pumice from entering the chamber.

Perennial plants are best used because of their permanent roots. Lawns, shade trees, fruit trees, berries, grape arbors etc. are all suitable as there are no disease vectors transmitted via the roots.

62 Tom Watson experiments with, designs and builds various sustainable projects including pumice wicks, worm toilets, night-sky refrigerators, pumice-crete buildings, site, land and water analysis, water purification and low-cost housing, and simple bridges. His contact information is listed on the web as PO Box 8, Embudo NM 87531

(2) All household “gray water” is a valuable asset, see Water discussion above.

d. Engineering Space. Workshop, machines, batteries, inverters, chemical storage, etc. Keep these clearly separated from the living space. Aim for no air exchange with the living space.

e. Greenhouse. If capable of being completely separated from the living space, yet circulate air if desired, plants can be kept warm even if there is no need for the heat in the home. Consider some plant mass in every room though, i.e. growing under the skylight.

f. Bedrooms. What do you expect will be the ‘makeup’ of your household? (Plan to build a home to last hundreds of years—a home that will house multiple generations.)

g. Outdoor Rooms. Walled and screened (bugs do seem to be everywhere) outside spaces can provide seasonal, (depending on your climate) if not year round extra living/storage/working space.

8. Equipment and Materials. Dead cars will be valuable sources of un-natural resources, auto windows, conveniently made of shatter resistant glass, not to mention sheet steel, wire, tubing, generators, pumps, and electronic parts. The same goes for “useless” appliances. Where early mankind had to mine and refine metals and minerals, for some time we’re likely to find them merely lying about.

9. Storage Program. There are many products and services that are readily, and cheaply available today, which may quickly become expensive or unavailable. Beyond merely equipping yourself for the projected work, a storage program may provide valuable trade goods (for that vital widget you forgot about), or the means for a new start.

a. Fertilizers, not only phosphorus, potassium & nitrogen, but also
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micronutrients. Should you find yourself forced to relocate away from your developed planting beds (or ignored making them) you’ve got a fallback position from which to start.

b. Fasteners. Nails, screws, bolts, etc.

c. Misc. cheap items:

Canning Jars & Lids with extra inserts

Solar dehydrator

items for meat smoking,

Salt

Black pepper

Molasses

Salting barrels

55 gallon barrels

5 gallon buckets

10. Security.

During a widespread period of socio-economic disturbances (the crash), or war, the possible scenario’s are probably NOT limited by your imagination. Aspects to consider include:

a. Isolation. If you’re planning a survivalist, isolated home-site, you’re looking for an area that IS NOT one that will be on the ‘first choice’ list for those who suddenly decide to head for the hills. You also would not want to be the likely route of a passing casual (hungry, angry) observer who is headed for greener pastures. Ensure your home is not readily discernable from the surroundings, or does not appear lucrative; then, even if inadvertently encountered, it may be ignored. Rolling terrain, hills, etc. interfere with long distance viewing and provide multiple concealment locations. An underground, or even earth bermed home may remain unobserved until someone is almost “on top” of it.

b. Emission Control. If the surrounding territory is without food, power, and fuel, then cooking odors, blaring music and lights, and smoke will not aid your concealment. The nutrients of your vegetables are better when fresh than cooked anyway. If you MUST hear your favorite tunes at ear-shattering levels, use headsets. For non-critical night light, take a cue from the navy, and use red lights, shielded so that direct light from the

64 bulb does not escape the immediate area. You can see to work and move about, but there’s no “beacon” in the sky or in the distance. For night reading or detailed work, be prepared to blackout a room. Smoke at night may provide a nosey human a clue someone else is around, but unless they’re close, or they have a dog, or have gotten really good at it, they probably won’t be able to easily trace the smell back to you.

c. Concealment/Camouflage. Your aquaculture tanks, neat orderly biointensive beds, greenhouse, solar panels, etc. will probably provide indications to travelers that there may be food available. When you simply must have a lot of square feet exposed to the sun, concealment is not simple. Rolling, uninviting terrain is again among the best defenses. If you have the right climate, a lot of space, and the ability, dispersing your food crops can lessen the odds of discovery, but it makes

your gardening more difficult. Plant along the south slope, near the bottom of the slope, imitating the natural distribution of plants. Knowledge of “wild” foods, or dispersed planting of crops that are not generally recognized as food provides additional protection.

d. Deterrents. In a crash scenario, where laws and courtrooms have failed, interplantings of selected inedible crops may provide protection from human predators, much as there are plants to protect crops from insects and animals. (Be cautious though of what you, and your household touch, and eat!) Approaches to your site can be planted with discouragement plants, such as those with thorns, “poison ivy”, etc. Think “Halloween” and brainstorm for ideas that will tend to send intruders in a different direction. As there are ultrasonics that frighten animals and bugs, are there ultrasonic or subsonic frequencies that affect humans?

e. Intruder detection. What you don’t know about, can sneak up and kill you.

(1) If you can maintain modern powered sensors and alarms, a modest investment should provide warning of approaching “company”. Complete systems, or individual components are available from various suppliers, such as at http://www.iautomate.com/glossary.htm. The “X-10” modules provide a means to select just the aspects that meet your needs. Also helpful might be microphones distributed along your perimeter, and “night vision”.
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(2) You can also turn to a mobile, voice activated, self-propelled, auto refueling and self replicating detection system, often referred to as a dog. I’m not a pet type of person, but a couple of dogs could easily be worth their food.

(3) Expedient low tech. These are things that make noise when disturbed, or make the intruder make noise, or deter an intruder from a particular path, some of which may be frowned upon by pre-crash local authorities.

(A) Landscaping. Thorns are a ready deterrent for an unprepared human. Rocks can make approaches much more difficult to transverse quickly and quietly than smooth soil.

(B) Non-electric sensors. Bells or other noisemakers. Pull strings, rods, or hydraulics (sealed containers with a hose between them) that ring a bell.

(C) Parabolic dish “microphones” are available, which use a stethoscope type headset. Large lens, low power binoculars can assist your low-light vision.

(4) Maintaining a full time human lookout for a single family homestead would be my last choice, due to fatigue and the waste of labor. (Even in the square mile village where the perimeter is 4 miles (21,120 feet), if each guard can see 100 yards (300 ft) each way, evenly spaced we’re looking at 36 guards each shift. Assuming two capable adults per each of 120 households, the village could post 6 shifts.)

Tidbits. What type of hostile “enemy” is expected?

(1) Organized Army. As shown in the operations of formal Armies, against less well equipped and trained adversaries, “strongholds”, even those constructed by the oil rich Iraq regime, are no match for computer guided bombs. Probably the best defense against a formal Army is to simply avoid a conflict in the first place. Don’t be obvious as a desired asset. Don’t be an enemy.

(2) Mob. A stronghold has value against a mere mob, but I would still propose every home has it’s own reinforced safe-room, rather than one group location. Interconnect these safe-rooms with communications wiring, pipe, etc. as technology and resources permit.

66 (3) Individuals. If not hostile, do you feed them? Even if you send them on their way, if you’ve fed them, will they return? Will they return with others, or send others your way, as an easy “mark” for a free meal? Do you let them camp on the property, or ignore their camp just off the property? How to guide them to establishing their own sustainable village?

11. Appropriate Technology.

Appropriate technology is that which is available, affordable, and sustainable in the most likely situations. Numerous articles on creating your own “home grown” technology are available online at http://www.vita.org and at http://www.itdg.org. When the functional lifespan of your purchases ends, will you still have a need for the product or service? If so, can you repair or replace it with what you have remaining? The greatest source of energy on Earth, is the sun. It evaporates water for rain, powers worldwide thermal currents in the air and water, and thru photosynthesis provides all of the food consumed.

a. If solar panels have a useful life of 20 to 30 years, and I anticipate a continuing need for electrical power, I have that long to find an alternative. Silicon cells are a high-tech process. Low tech p/v cells can, however, be made from blackened copper, and thermocouples also offer direct sunlight (heat) to electrical power conversion.

b. Tools. With a modest collection of quality hand tools, even a neophyte can make modest repairs, disassemble obsolete equipment, or fashion vital devices. Imagine trying to “double dig” you garden without a shovel, or loosen a bolt without a wrench.

c. Obsolete devices are a potential “goldmine” of parts and raw materials.

d. Solar/steam micro hydro? TBD - Consider also a large tank of water capable of withstanding modest pressure. Could solar concentration then be used to generate steam (in an insulated bladder?) to push water to a micro hydro generator?

e. Vertical axis windmill. Even numbers of opposed arms, each holding flexible material sails. On the power side the wind billows the sail open, pulling a cable to help hold the opposing sail closed as it moves to
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windward during rotation.

f. Clay/ceramics. What could be more “appropriate”—dig clay, add water, form, bake in a solar oven.

12. Knowledge.

a. Web and computer files are the fastest means of finding and gathering information, but rely on continued computer technology. Unfortunately for surviving humanity, the web may be an early victim of the collapse. Download to local storage any file you find valuable, and print all of those you find essential.

b. Microfiche is a means of storing a great deal of information in a small package, that can be read with a child’s toy microscope.

c. Books probably remain the most practical means of gathering, storing, and passing on knowledge. Your local library should be able to order for you on “interlibrary loan” virtually any book. Read, please! Used bookstores, several of which have online search functions, can yield may priceless “gems”.

Plan as though your library is the only one that survives the crash.

Library Topics:

Sustainable agriculture

Farming

Gardening

Trees

Hydroponics

Organic Farming / Pest Control

Food conversion technologies? (soybeans to tofu, sugar beets to sugar)

Solar energy

Passive Solar

Photo voltaic

Hot Water

Homesteading

Slaughtering / Meat Preserving

Homebuilding

Tool Making
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Husbandry (horses, cows, pigs, chickens, etc.)

Technology

Old Technology

How things work

Technology Repair

Medicine

Homeopathy

Herbology

Diagnosis

Disease prevention

First Aid

Surgery

Science

Physics

Chemistry

Biology

Math

Elementary Math (Teaching)

Algebra

Geometry / Trigonometry

Calculus

Statistics

Language

Reading (Teaching)

English

Writing

Spanish (simple translation)

French (simple translation)

German (simple translation)

Chinese (simple translation)

Russian (simple translation)

History

General Histories

Maps

Politics

Art / music

People

Literature

100 greatest books of 20th century
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100 greatest classics

Major religious texts

13. Transportation.

Gas (and diesel) guzzlers will become rare. Non-fossil fuel sources do not bode well for providing large quantities of cheap fuel. Solar-electric breakthroughs promise to allow greatly increased hydrogen production, as does fusion if ever safely and fully developed. Absent breakthroughs, the primary biofuels appear to be plant oils (diesel), and alcohol, which can be used by virtually every gasoline engine with relatively minor modifications. Some studies claim the plant “comfrey” may be the ideal fuel alcohol soil crop. Algae also has potential for large scale production.

a. Pedal power, referred to as bicycles, but more properly human powered vehicles, can meet a great deal of local transportation needs. Modest power augmentation (i.e. electric motor) can make modest commutes continue to be practical individual endeavors.

b. Biofuel trains. Great increases in the efficiency of burners and steam engines show potential for continued long distance land travel by efficient trains on well graded and maintained track.

c. Personal powered vehicles. The cost and complexity of batteries, fuel cells, etc. may keep personal vehicles from returning to anything approaching the widespread ownership and use of today’s industrial nations.

14. Livestock.

Animals do not necessarily compete with humans for plant foods, and can provide high quality protein from what would otherwise be plant scraps for the compost pile.

They also provide a source of leather and other materials, and can serve as beasts of burden.

Burros. The small donkey of the drylands of the world is supremely adapted to living off the browse and meager feed often available, and for its size is surprisingly strong and a magnificent beast of burden. Not to be laughed at, the burro can easily be adapted to useful roles on the farm, including basic transportation and pulling carts.

70 Chicken. Hybrids will not properly nest. 5-10 chickens, 1 rooster. Feed daily a handful of grain & food scraps. Japanese jungle fowl (Biosphere II).

Fish. Tilapia, catfish, or local varieties. Build a 10” minimum, 48” maximum deep pond, 12-15’ in diameter. Dip into the pool (as if a teabag) a bag of horse manure, as food for algae. Use scrap meat and bugs as food for fish. (Grow flies on trays of manure & water, and drop larvae into the pool)

Goats. Goats may be produced for about the same purposes as cattle, and their smaller size makes them suitable for many situations. They are often grazed on open range in arid regions. They are browsers (nibble at a variety of plants), and sometimes are better adapted to production of useful meat than cattle, especially in heavy shrubland. While goats may be raised for milk, the really fine milk varieties are not well adapted in the tropics. Goats are sensitive to rain and cold. Nigerian dwarf (Biosphere II).

Ostriches have been around a long time. Estimates range from 80 to 150 million years. Ostriches have many characteristics of dinosaurs, including claws on their wings, and over the years they have built up an immune system which baffles scientists today. Ostrich meat is a red meat and has less fat, less calories and less cholesterol than skinless chicken or turkey. Ostrich oil has many unique medical and therapeutic benefits and has been used for thousands of years as a cosmetic and beauty aid. Oil is rendered from the fat of the bird, although there is a very limited amount produced. Ostrich leather is the strongest commercially available leather in the world. An adult Ostrich will produce 12 - 14 square feet of hide and one hide can make three pairs of boots. Ostrich eyes have been donated to a number of ophthalmic institutes as the cataracts of the Ostrich have a remarkable resemblance to the human counterpart. Various experiments have been completed although no final results have been made official. Ostrich blood has been donated to both cancer and aids research centers because of its unique characteristics. Initial results have been promising although information is slow to emerge.

The Ostrich is the largest living bird in the world. It is of the Ratite family, which means flightless bird. The Ostrich is native to Africa, yet thrives in
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countries all over the world. Adult males are eight to ten feet in height and weigh 350-400 pounds. A male Ostrich is called a rooster and a female Ostrich is called a hen. The male is black with white wing tips and tail plumes. The female has light brown and grey plumage and is slightly smaller than the male. This great bird has two toes, all other birds have three or four toes. The Ostrich can run at speeds of up to 40 MPH for sustained times. An Ostrich will live to be 50 - 75 years old. Although an ostrich egg is the largest of all eggs, it is the smallest egg in relation to the size of the bird. The Ostrich egg will weigh 1600 gm and is equivalent to 2 dozen chicken eggs. An Ostrich Hen can lay 40 -100 eggs per year, averaging about 60 eggs per year. Ostrich eggs hatch in 42 days. An Ostrich chick grows one foot taller each month until it is 7-8 months old. Females sit on eggs by day; males sit on eggs by night. To soft boil a fresh egg would take one hour. To hard boil would take 1 1/2 hours. Ostrich farming is a viable alternative agriculture industry, with fine quality leather, feathers and gourmet meat as the principal products.

Pig. Ossabaw Feral Swine (Biosphere II)

Pigeon. Nest in groups, mate for life, live 7 years, become attached to their home nest, lay every 6 weeks. Take young birds at 1 lb. just before new eggs are expected.

Rabbit. 3 doe, 1 buck, in hutches out of the rain. Feed greens along with some oats or bran.

Sheep. In addition to the wool-bearing sheep of the temperate zone, there exist hair sheep which are much better adapted to the tropics. In addition to their value in producing meat, such sheep are often used to control weeds in orchards, and thus constitute a profit-producing biological control.

III. Lifeboat - A survival community.

A individual or family, with an “Earthship” as a home, a large enough water collection area, and a “biointensive” garden, could potentially live quietly in isolation for the lifetime of the youngest member of the family. But the technology would probably outlast the residents.

A single family isolation approach is a “dead end” for the family, and if replicated, probably for humanity. If effect, you’re hoping that you

72 children will be able to leave the isolation, and amidst the ruins find others who have also been waiting in isolation. What type of survivors do you think you’re likely to find?

Genetic diversity alone demands survival of more than a single family. Security, some specialization in skills & knowledge, and the maintenance of technology demands that some minimum population in the relevant community survive in similar health and living conditions.

First Law. Non-renewable resources must not be used in a manner that precludes their future re-use, and the maximum sustainable level of renewable resource use is the minimum reliable level of renewal.

Second Law. Achievement of sustainable society globally requires that every definable area, whether natural or political, maintain a population and consumption level sustainable within the applicable borders, using the local resources, or trade in a sustainable manner.

Third Law. Personal or societal experimentation and development requires the availability of excess resources.

1. Population.

A community must have a large enough population for genetic safety in reproduction (ideally starting with the maximum possible diversity). That said, it cannot allow it’s population to grown beyond the relevant sustainable life support ecostructure. At the “lifeboat” level, I would urge you keep the total planned population no higher than the level where you “know” every other family, and that the village does not yet need full-time paid police, adminstration, etc.

a. Genetic Diversity. I have been unable to locate a definitive study. However, provided the genetic makeup of the starting population has no inherent problems, consider, in an isolated population, starting with “unrelated” couples, who each have one boy and one girl. Current law in many U. S. states is that first cousins may not marry. Just working it out “on paper”:

One couple, all children are siblings, dead end.

Two couples, in generation 2 four children can marry, but all in the third
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generation are first cousins.

Three couples, in generation 2 six children can marry, but all in the third generation are first cousins.

Four couples, in generation 2 eight children can marry, and the following generations CAN avoid first cousin marriages, but each has only one person available as a spouse. In addition, there is a cycle where both brother and sister of one family must marry the sister and brother of another family. While this does not technically violate the first cousin rule, it is a repeated pattern of genetic concentration.

Five couples, the following generations can marry and avoid first cousin marriages, and avoid the four couple forced cycle of brother & sister family “A” marrying sister & brother of family “B”. But in avoiding the brother / sister cycle, it appears each person alternates between only one mate potential and a choice of two.

Six couples, the following generations generally each have a choice of three mates that avoids first cousin marriages. This is probably the smallest practical “Lifeboat” to wait out a dangerous situation.

Six extended families does not, however, provide a wide safety margin (i.e. for sicknesses or accidents) or the ability to maintain and pass on specialized knowledge and skills, or maintain and develop much technology.

b. Population stability. Whether a six family lifeboat, or the global population, the total number of humans MUST NOT grow beyond the reliable renewable resources. In general, when averaged, it means no one should parent a child beyond their own replacement and the replacement of their mate.

c. Maximum Lifeboat Capacity. In a small community, the individual can BE an individual. Small communities reduce environmental impact, as the amount of “infrastructure” per person is less than in a densely populated city. (I.e., while an individual home can use a septic system to return the human sewage to the land, direct land deposit is not practical for a large apartment building.)

74 (1) For discussion purposes, I’d toss out 120 or so families as the upper limit for a “Lifeboat”. It’s a number where it’s not difficult to know every family. I believe it is clearly below the level where full time (read paid by taxation) administration is required.

(2) In reference to the above population stability factors, I’ll use “standard” families, with extended households (i.e. one set of grandparents resides in the family home), two children per couple, childbearing at age 20, lifespan of 80. The average extended family home could have 4 to 6 generations living there. (8 to 12 people)

2. Security.

There is indeed, safety in numbers. A single family can be surprised while asleep or distracted. A single family can easily be physically outnumbered. Clustered homes raise the stakes for potential invaders, making it more difficult to determine the exact number and nature of residents and their habits, as well as putting the help of family and friends within the reach of your voice.

a. Live watch. Regardless of other factors, an awake and observant person is likely to be an essential factor of a security program. With a large enough population, a lifeboat can maintain a 24/7 “on duty” watch. There are 168 hours in a week. If security is stood once per week, for a four hour period, there are 42 watch periods. An isolated family would be quickly worn down providing continuous surveillance. Six families would mean each family would have to provide someone “on

duty” once every day. 120 families would mean each family would have to provide someone “on duty” only once in nearly every three weeks.

b. Central yard & garden.

c. Fencing efficiency. Putting a secure fence around six independent square acre homesites requires over 5,000 ft. of fence. If concentrated around the perimeter of clustered homes, it would enclose 36 square acre sites. For the same cost / effort, either a larger area is enclosed, or the fence can be more substantial.

3. Education Skills & Experience. The smaller that a lifeboat community is, the greater the importance that each member be trained and experienced in a variety of complimentary emergency and functional
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areas.

a. Universal Qualifications.

(1) CPR - First Aid.

(2) Self-Defense / Weapons Skill

(3) A grasp of basic sustainability concepts.

b. Specialists to consider follow. In selection of specific individuals (if you can select) you not only want someone compatible with your group and your philosophy, but someone who can teach their “specialty” to others well enough that others can assist the specialist, or take over as the specialist if need be. Your “specialists” should also be open to learning other skills, so they can continue to be fully integrated functioning members of the village absent an immediate need for their personal unique training. (i.e. If no one has a tooth problem, what does your dentist do?)

(1) Modern Technologies (i.e.: existing skills, educated skills)

Doctor

Midwife

Dentist

Chiropractor

Nurse

Naturopath

Arborist

Horticulturist

Farming

Veterinarian

Mechanic

Electrician

Electronics

Plumbing

HVAC engineering

Carpentry

(2) Older Technologies (i.e.: possibly existing as “hobby skills”)

Gardening

Wood Carving

Clay working
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Fishing

Tree cutting

Vegetable canning

Baking

Machine repair

Sewing

Quilting

Pottery

Glass blowing

Weather predicting skills

(3) Lost or Little Used Technologies (i.e.: probably rarely practiced skills)

Blacksmithing

Horse shoeing

Sheep Sheering

Gunsmithing

Hand yarn and fabric making

Cotton ginning

Slaughtering / hog dressing

Hide tanning

Meat preserving

Home building: Log, Rammed Earth, Straw Bale, Heavy Timber Framing, etc

Barn raising

Hand tool carpentry

Furniture making

Hand plowing

Hand wheat preparation (drying, winnowing, grinding, etc)

Windmill design / building

Water mill design / building

Wagon / horse buggy building

Boat Building

Stone Mason

Shoe Making

Medicinal plant identification and use

Butter churning

Milking

Cheese making
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(4) Future Technologies.

Genetic engineering

Chemical engineering

Nanotechnology

Physics

Electronics

3. Minimizing Risk.

a. Pollution. What would be the point of creating a village to sustain our families into the future, only to discover it’s been located on top of a toxic waste dump. In the USA, I understand the federal EPA, and state equivalents, track all known significant threats. While still available, obtain all relevant information on your location.

b. Low natural risks. Winds, floods, earthquakes, volcano’s... These types of disaster are all reduced in impact by advance warnings, and prompt outside assistance. Typical emergency planning for today is to expect no more than 72 hours before significant help from outside the damaged community is on scene. I suspect that for quite some time, the advance warnings, and help, will be absent. Inherent risks should be minimized by careful site selection.

c. Security. There probably already are prepared sites out there, who are remaining silent for security. This is certainly a consideration, and if I can manage to prompt a group to come together, once we’ve reached our initial “critical mass”, it is possible that we would also cease public discussion that could lead to excessive temptations in a time of crisis. The location itself can be the first level of security. If your location is uninviting, most people won’t even think of looking.

4. Transport corridors.

While major highways, railways, etc., may be pathways for refugees of a “crash”, ready access to appropriate paths will be a significant benefit when commerce resumes.

a. Even if transport is reduced to dependence on human power, i.e. bicycles, would you rather undertake a cross-country trip on foot, carrying your supplies on your back, and walking across raw land, or with your goods strapped on a bike, and pedaling, even on broken roads? The

78 existing roadway grids could probably remain as viable pathways for quite some time, even in the absence of repairs, due to the also missing heavy traffic.

b. Use of a bicycle as a primary means of transport imposes limits (weight, speed, endurance, angle of incline) but also offers advantages (aerobic exercise, no artificial gas generation, greatly reduced “road” needs). Enter old railway beds. Many old, abandoned railway beds, often stripped of the track and ties, continue to exist as stone paths.

Significant effort went into providing smooth, gentle grades and turns for the trains, leading these to be nearly ideal locations for bicycle paths leading between cities. In addition to their city terminals, early railroads required stopovers for taking on more coal, wood, water, etc . These resupply stops, now abandoned, may prove to be appropriate locations for an eco-village.

5. Culture & support services.

We can’t anticipate everything, and we can’t gather everything. I guess the “plus” side here is that (at least in the USA) it’s difficult to find ANYPLACE that is very far from a town. If the village is created “from scratch”, costs and difficulties will be reduced while the resources of a functioning community are within reach.

6. Creating Infrastructure.

If there is time, finance, and resources, an intentionally constructed, sustainably oriented village is probably cheaper, and would function better, than attempting to adapt an existing neighborhood. (Consider building a solar oriented, earth bermed home, vs. modifying an existing home)

a. Roads. If the village is to create, in a brief period, the physical infrastructure that would have otherwise taken decades, or perhaps indeed centuries to evolve, I expect that heavy vehicle access will be necessary. But that does not necessarily mean that natural surroundings must be destroyed, or paved over. If we are anticipating the end of motor vehicle traffic as we know it, interior “roads” could be two paths of stepping-stones, spaced wheel width apart. Should a road, in the future, need to be manually removed, or relocated, (or used as building blocks) such individual pavers could far more readily be moved than the work involved
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in breaking up a monolithic concrete or asphalt road. I expect that the internal paths will generally only carry foot traffic, bikes, etc.

b. Service and Supply Court. To put the area into a size perspective, the original theme park area of “DISNEYLAND” is 70 acres (a square 1750 feet on a side). If we DO NOT experience “serious” aspects of a crash, this area, in addition to being “downtown” for the village, could contain the operations of a non-profit entity focused on “sustainable” civilization. Think “theme park” for sensory attention.

(1) Supply sales. Some services, and supplies, are used so infrequently that every resident doing it for themselves, or owning the item, is simply irrational. For example, there are times now that I need a truck, but I don’t need one every day. When I do, I rent one. It should be the same with the village.

(2) Education. “Home schooled” children have demonstrated that traditional classrooms need not be mandated, nor are they necessarily the best approach. The community’s educational “floor” could be set by several sets of K thru 12 home study course materials sets. College level materials should also be collected.

Home schooled does not mean second rate. Education should be emphasized in all aspects of the village. If there is not an overall crash, the web offers expanding opportunities for education, without “leaving home”. Following a crash, the village should, as soon as possible, document all of the resident knowledge.

(3) Fish farming. Preserves the ocean and creates a local source of high quality protein. While it can be done on a very small scale for a family, a community project allows creating a much larger facility, a more diverse biosystem, and provides a larger “farm” than would be the size of individual practical “farms” combined.

(4) Library. If there is spare space and labor available, a physical library as is thought of today in an American town can be operated. In a village, though, an alternative that works for a library (and other functions) is to establish simply a central information resource showing books owned by individuals, with borrowing being a private transaction.

80 (5) Money. External currency is needed for outside transactions. Many intentional communities create their own internal barter unit. There may be advantages or disadvantages to this, to be determined by the residents.

c. Layout of streets and paths. Rolling terrain provides advantages not only in security, but in esthetics. The typical U.S. neighborhood development is first bulldozed as flat as possible. Consider instead rolling terrain, with earth bermed homes.

At each home you could have a wall of glass, looking out onto your own small garden, deck, natural terrain, etc., which as you reach the edge of the property rises in a gentle slope, then drops down again on the next property. You see only nature, not your neighbor’s wall. Even if there are flat paths or roads cut thru the terrain to connect the homesites, with planning the “road” could pass such that the homes were not really visible.

The slope and mass between the homes absorbs and deflects noise and vibration.

Minimum outside open lighting reduces electrical demand, preserves the beauty of the night sky, and preserves night vision. When the human eye is in the dark and then exposed to light, it takes at least several minutes for “night vision” to return. In that time, places appear dark and threatening which, if night vision were preserved, would be relatively clear to see.

Similar communities.

http://www.edenproject.homestead.com/

Eagle Rising - Flagstaff, AZ

Rex Stephens dinorex@infomagic.net

Jeffrey jsc27 [jsc27@dana.ucc.nau.edu]

NE Arizona. http://freehaven.info freehaven@freehaven.info

Email address: mrtester@freemail.witchwellweb.com

Stephan Martineau www.morningstarcommunity.ch.vu

Jacquie Mackenzie Arizona High Desert Foothills Eco-Village windtreeranch@hotmail.com Email

address: windtreeranch@direcpc.com

Web Address: http://www.desertshaman.com Mail Address: 4200 E. Summerland Road, Douglas, AZ

85607-9779, United States Phone Number: 520-364-4611
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Sacred Mountain Ranch in the White Mountains of Arizona on 20 acres of evergreens in a mild

climate. David and Jan looking for eleven additional members. Email address: djl@starband.net Web

Address: http://differentway.net/smr White Mountain Lake, Arizona 85912, United States

Phone Number: 928-587-3887

john peterkin Caverns community at the Grand Canyon Caverns located on Old Route 66 near Peach

Springs, AZ. johnyyuma@hotmail.com Mail Address: 815 N 4th st, cottonwood, AZ 86326, United

States

Inspiration: The Forestiere Underground Gardens located on Shaw Avenue in north Fresno, CA is a complex of underground caverns, grottos, patios and garden courts encircling the underground home of Baldasare Forestiere. The various sections are inter-connected with underground passageways and promenades together with an auto tunnel approximately 800 feet long that winds through the gardens.

These passageways are embellished with planters of various shapes and sizes, many with built-in recessed seats of hardpan, mortar and cement. There are columns, arches and domes of hardpan—a native sedimentary stone that is pervasive in the area. Some ceilings are vaulted and carved like inverted tea cups. Others have skylights adorned with redwood arbors and pergolas with cascading grapevines. Over his living areas, Forestiere built skylights that were covered in the winter with glass to keep out the rain, yet allow in natural light.

A wide variety of trees were planted throughout the gardens, some of them rare. Some of the trees are planted as deep as 22 feet below ground level. A small fish pond, crossed by a foot bridge, was created in the garden court off the kitchen and bedrooms. Also located in the gardens was an aquarium with a circular glass bottom through which tropical fish could be observed. On ground level there was a small lake, which has subsequently been filled in for a parking lot.

All this was done by Baldasare Forestiere, a Sicilian immigrant. He began his underground retreat in the early 1900s to escape the San Joaquin Valley’s excessive heat. After nearly forty years with hand tools and

82 persistent effort, he succeeded in creating a cool subterranean complex. Forestiere worked without blueprints or plans, following only his creative instincts and aesthetic impulses. He continued expanding and modifying the gardens throughout his life. He died in 1946 at the age of sixty-seven.

After his death, the Underground Gardens were opened to the public as a museum. By varying the size and shape of skylights he created a variety of temperatures throughout his gardens. The amount of sun his trees got at different levels in the garden, altered fruit cycles and trees produced fruit at unusual times of the year.

What can WE do with modern tools, our resources and efforts?

Valuable Resources.

www.echonet.org

http://www.forestnursery.com/

http://www.newforestsproject.com

http://agroforestry.net/overstory/index.html

http://www.leafforlife.org/

http://www.perennialvegetables.com/index.htm

http://www.eat-it.com/

7. Location.

To be diplomatic, every location has it’s unique advantages and disadvantages. Wherever you decide to reside, or reside by default, you must ensure sustainable access to the above life support factors: air, water, food, shelter, etc. If we are indeed confronted with a worldwide disaster, natural or manmade, humanity’s future will need numerous and far-flung seed communities.

Not everyone can live in a “Garden of Eden”. Indeed, as the lyrics of the song go, “...call someplace paradise, kiss it goodbye...”

We seek to reestablish the personal community with friends and family, and no internal conflicts. Physically, we must incorporate ‘permaculture’ techniques where we arrange plants, animals, insects, etc. in a self-energizing pattern.

To digress for a moment to a Lifeboat scenario. For those interested in the creating a lifeboat, something short of a long term sustainable community,
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yet beyond a mere family retreat, a large expanse of land is not necessarily required. As shown above, with preparations, a family of four SHOULD be able to survive on an acre or so. Absent a community, there remain advantages to mere co-location of like minded families.

For those with funds in an IRA, your IRA money CAN be invested in real estate. Even if we bought through one of the web advertising brokers, at what I’m sure is an inflated price, the land could surely been seen as an investment.

I encourage each of you to brainstorm on locations. Location, and the resources of the location, can vary significantly the area needed per person. An “ecological village” will have greater area requirements than a “survival” location.

Air: An ecologically sustainable village concept includes a consideration that the village air usage (i.e. CO2 from breathing) is balanced by plant activity in the area under village control.

Water: The renewable water supply (in the ‘worst’ year) must exceed the total needs of the population, AND allowances for the ‘natural’ surroundings.

Wild flora and fauna: The “common” areas of the village need space for an appropriate natural ecosystem. While it is a “bonus” if the village property is surrounded by BLM or state preserve lands, since those are under the “ownership” of someone else, they really should not be counted in overall village planning. For example, if the village determines that human activity should only predominate on 20% of the area, and that one acre or so should be dedicated per each family, then the village would need to own 5 acres for each family residing therein.

a. My personal selection for location is “high desert”, in Arizona. My current job is in Arizona, so work on a project here is within the realm of practicality. Over the years, I’ve grown to tolerate, if not appreciate the heat. I am the moderator of a yahoo egroup specifically on point. See Atlanaz@yahoogroups.com (ok, the name is corny).

b. Feel free to submit your proposal for posting.

84 IV. SOCIETY

Given the discussion above of education, specialization, repair of technology, let alone possibilities for continued advancement, do you still believe that a few friends in an isolated “village” can sustain humanity alone?

Village size organizations can function on a barter system, and may not have much need for formal laws, or a complex economy for internal purposes. Absent a large-scale disaster, they could provide a healthy, nurturing environment for an indefinite number of generations. But villages appear to be limited in the amount of specialization that can take place, and if unable to communicate, and conduct physical exchange of unique products, development is so inhibited that mankind’s progress would essentially come to a standstill, and most likely regress.

Upper community limit. It appears in history at numbers approaching 1 million were the upper limit for cities. A city of a million, with say 80% of its population permanent residents of extended families would have around 100,000 of such. I’m considering the other 20% or so could be considered transitory, coming to the city on less than a permanent basis for education, to learn or practice a trade or skill, etc. The transitory population will have some needs that differ significantly from permanent residents.

In addition, the limited resource and population base of small villages provides little reserve capabilities to cope with disasters. Even minor disturbances in water or food supplies, or a natural disaster damaging infrastructure, could be a death knell for the village.

The U.S. patent office estimates 1 patentable invention per year, per every 1,000 people in the population. But don’t let statistics mislead you into believing an energetic isolated small village should expect one “new idea” every two years. It takes creative people, educated, extra time and resources for significant advances. An information and goods exchange among a network of 100 eco-villages should be expected to yield far more new inventions each year than the same villages kept isolated. Communication must be maintained.

Not every site has the same resources. Not every group of people has the
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same capabilities or interests. Specialization nurtures expertise. Trade nurtures specialization. But how do we avoid returning to careless loss of resources, and contamination of the environment?

First Law. Non-renewable resources must not be used in a manner that precludes their future re-use, and the maximum sustainable level of renewable resource use is the minimum reliable level of renewal.

Second Law. Achievement of sustainable society globally requires that every definable area, whether natural or political, maintain a population and consumption level sustainable within the applicable borders, using the local resources, or trade in a sustainable manner.

An economic system becomes fragile when it comes to depend on external exchange over which it has little control. - Ekholm

Third Law. Personal or societal experimentation and development requires the availability of excess resources.

Eco-Economy.

“The earth is finite. Its ability to provide for growing numbers of people is finite. Current economic practices which damage the environment, in both developed and underdeveloped nations, cannot be continued without the risk that vital global systems will be damaged beyond repair. Pressures resulting from unrestrained population growth put demands on the natural world that can overwhelm any effort to achieve a sustainable future.” - World Scientists’ Warning to Humanity, the Union of Concerned Scientists.

“In a sustainable society, durability and recycling will replace planned obsolescence as the economy’s organizing principle, and virgin materials will not be seen as a primary source of material but as a supplement to the existing stock”. Lester Brown, Worldwatch Institute

a. When human numbers were small, and the Earth was covered with a dense, diverse ecology, a tree cut here, an animal or fish taken there, made little difference to the system as a whole. With our vast numbers now, and technology, we clear-cut entire forests and eliminate entire species. For all practical human purposes, we have done—and continue to do—damage that will never be repaired.

86 b. Any projection of the future is at best a guess, based on present information. But, using present knowledge and technological capabilities, a sustainable, technological society can continue to exist, and develop. Try looking at the world as a series of sealed bubbles: your home, your property, your town, country, the world.

(1) Air. We’ve got to stop the pollution. We burn fuels for energy. If we didn’t derive the fuel by concentrating the energy component from the environment (carbon from biofuels, hydrogen from water, etc.) we shouldn’t be putting it into the environment. Biofuels and systems to split hydrogen from water will be major factors.

Limited population is an essential element. The very life processes of each person place an additional demand on the counterbalancing ecology.

(2) Water. The Ogallala Aquifer underlies approximately 225,000 square miles in the Great Plains region, and has long been a major source of water for agricultural, municipal, and industrial development. Use began at the turn of the century, and has now greatly surpassed the aquifer’s rate of natural recharge. Some places overlying the aquifer have already exhausted their underground supply as a source of irrigation. Given high power pumps, it may only be decades before vast areas are pumped “dry”. Given the loss of high power pumps, the irrigation will cease. Probably 1/3 of the U. S. cropland is irrigated in this unsustainable manner, and will then “disappear”.

The Colorado River is allocated beyond its natural flow, and little reaches the ocean of what was once a river that could handle ocean-going shipping. The next cycle of lessened rainfall in the catchment area will have serious repercussions downstream. Limited population is an essential element. We do not have the technology to replace the quantities of “fossil water” that have been squandered. If “global warming” fears materialize, heat and reduced rainfall pose a deadly threat. Ocean water can be desalinized, but not in sufficient quantities to maintain the present population and the necessary crops, nor is enough energy likely to be available to transport the water to distant fields and population centers.

(3) Food. Bio-intensive, perhaps in concert with some aspects of the hydroponic, aeroponic and aquaponic systems. In many areas, “fresh water” is a severely limiting factor.
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Most farmland is “mined out” of trace minerals, and does not produce appropriately healthy food, and absent chemical fertilizers, is incapable of producing a quantity of food anywhere near present production.

Cropland must have trace minerals restored, and be maintained in such a manner that these minerals are returned to the land.

We can grow terrific crops, and properly nourish a few, or grow a greater quantity of lesser quality crops and feed a greater quantity of less healthy people.

Industrialized food production, processing, long distance shipping, etc., obviously subjects this vital life support aspect to far greater “uncertainties” than does growing food locally.

c. Trade. It does not appear probable that long distance shipping of products, in particular overland or by air, is sustainable absent fossil fuels. While many of the components of high tech devices require such unique processes that they are not likely to be made “locally” in many locations, there is likewise no need for entire devices to be assembled, packaged, and shipped.

In example, the high tech manufacturing of “essential” components for a computer are nowhere near the overall mass and volume of a complete computer. Frames, cases, connectors, etc. can be somewhat hand-crafted locally for assembly.

d. Enterprises.

(1) Manufacturing. “Key” components of systems or devices.

bicycle

windmills

fuel cell

solar cell

light rail

(2) Energy generation / storage.

88 (3) Experimentation.

Selective surfaces are materials that reflect, or absorb, given qualities of energy or matter. A diode only allows electricity to move in one direction. Certain membranes allow water to pass through, but exclude “contaminants”, including dissolved salts.

Thin films can block or reflect selected portions of sunlight. High concentrations of u/v, an ionizing frequency of light, can provide significant “excitation” of water molecules such that the electricity needed to electrolyze water is BELOW that which can be generated when the hydrogen is again burned or used in a fuel cell. This is not an over unity device, since the extra energy is coming from sunlight. If the complete spectrum of light is used, at the concentrations necessary the water heats too much, decreasing the electrolysis efficiency and making more complex containment necessary.

(4) Services.

(A) Senior Center. Assisted living homes, in the pre-crash economy, often receive significant income for providing relatively low levels of service to residents. A “sub-arcology” appears to be a structure compatible with this type of business venture and meeting a “fail safe” criteria. If there is no crash, it’s an income producing business. If there IS a crash, there is in place a facility capable of housing and providing for at least a significant number of the owners.

(B) Campground. Also pre-crash.

(C) Economy

An ecological economy, is by its own terminology, NOT consumption based. The fossil fueled industrial age COULD have given everyone high quality, high durability goods, and permanently lifted worldwide living standards. What we DID was produce at the lowest cost, lowest quality possible, a “disposable” product.

With current economic thinking, advertising, and business practices, an ecological economy appears at first to be an antithesis of a healthy economy. It does NOT seek change for the mere sake of change, deliberate repeat business by planned obsolescence, etc.
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Nanotechnology promises a revolution in materials engineering, and product construction.

(1) Quality. A thoughtfully designed and executed product can have lifetime appeal and usefulness, and be a cherished heirloom, passing from generation to generation. A quality item is less likely to be replaced merely because something “new and different” is produced.

(2) Durability. Don’t you have that favorite shirt, pair of shoes, watch, etc., that you just love to wear?

(3) Standardization of components. Imagine trying to play music if every record, tape, or CD required a special player. Along the lines of the shipping discussion above, standardized components and subcomponents, assembled to make various devices, yet designed to be re-arranged at the consumer level, leads to enhanced recycling.

(4) Recycling, of not just materials, but individual components and assemblies. Current electronic devices, while “neat”, are in most cases not repairable, requiring the entire device to be discarded when there is a single component malfunction.

(5) Food. We need food of the highest nutrition, in appropriate proportions. Grain, potatoes, rice, etc. continues to be presented, even by physicians, as the base of the food pyramid. These carbohydrate items are most profitable for farmers, and for the food processing industry, as cheap carbohydrates are processed into “snack foods”. Most of these contain little nutrition, though, beyond calories, and certainly do not qualify as a healthy diet. Consider for a moment; have you ever heard the phrase “corn fed”, or “grain fed” in reference to fattening up cattle, hogs, etc. for the slaughter?

As discussed earlier, much of the farmland in use today has been depleted of the micro-nutrients we need. Yes, plants can still be forced to grow on the depleted soil, but the food cannot contain the nutrients we need. The growing medium must be fully restored, from “outside” sources if necessary, and the minerals eaten must be returned to the soil.
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Editor’s Note—This essay discusses overpopulation and die-off in ways which some people may find offensive. The subject is disturbing, and should have disturbed us sufficiently long ago that we would not have reached the point where it has become a distinct possibility.]

Effects of Oil Depletion on Global Warming,

and What We Can Do About It.

Dan Robinson

(Dan Robinson refers to himself as “a generalist.” He is an amateur engineer, a handyman—with all that implies, and has had a varied career. He has some background as a chemical technician and lab tech at a general science student lab, and more recently as a serious student of “Gaia science” or “Geophysiology”. He is 68 and “retired,” at least from earning a living. But he is still in good heath. He practices survival skills and has fantasies of drastic societal changes in time for him to help in survival of communities at many levels, beyond writing.)

The world is in the situation of the short-sighted boom-and-bust mining towns of the early American West that flourished while gold or other resources were plentiful, but later became ghost towns, or converted to alternative industries, such as tourism. We’ve hit it big in fossil fuels, allowing us to increase our population, and our pollution, many times. Now that we must realize the resources, and the environment, have finite capacity; we may be on our way to becoming a “ghost planet.” Unfortunately, the world’s eggs are all in one basket, we don’t know of any source for tourists, and we have nowhere else to go.

I don’t have a lot of faith in larger human communities taking intelligent, rational, far-seeing actions, but we’re faced with global problems that sorely need long-term global thinking and action. (As an individual, I “act locally” mainly because that’s where I am, but I consider myself also part of Gaia, and many lesser communities. Global problems need global solutions.) When I thought that oil depletion was the main problem, I figured one route might be to “go with the flow,” use it up quickly and learn our lessons from it, so we can get on with following a more sustainable path. But when it involves global warming, I realize that at least one effect of virtually everything we do, even exhaling, adds to the problem and the risk of maximum cataclysm, especially when there are so many of us doing it.
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So in lieu of rational global action, the new guideline needs to be: bring about a major collapse in human population (probably at least 90%) and human consumption, as soon as possible, by whatever means possible, without waiting for oil depletion to do it for us, and without wasting a lot of energy on warfare, and have it happen suddenly so we can remember our lessons. Any scenario I can see for this involves a lot of us dying sooner, and probably with more suffering than they expected in the process. The longer it takes to get started at it, the worse it will be. Gaia needs to prune the cancer in order to survive. Since not many of us will work toward our own deaths, and our neighbors tend to resist, there are also other actions to consider.

Before talking about detailed solutions, I want to address the effect petroleum depletion will likely have on global warming. (I don’t use “climate change” a lot because it takes us further from recognizing the root causes, and it’s highly unpredictable.)

As I hope you all know, global warming is caused mainly by excess carbon dioxide (CO2) in the atmosphere, primarily from burning fossil fuels. The amount of CO2 produced by fossil fuels is directly proportional to the gross amount of fuel burned. But the net energy we use to support capitalism is the gross minus the overhead energy cost of getting it out of the ground, which is also continually increasing. Just maintaining net energy consumption levels could multiply CO2 emissions many times if we continue our present path. Global warming also has “runaway” or self-amplifying effects, even worse than compound interest. Our small, but increasing, “CO2 debt” today will grow over time, if we let it.

Don’t be fooled by the misconception that burning wood doesn’t produce global warming because it’s renewable. It takes many years to renew it, giving time for the problem to be compounded, and cutting trees reduces photosynthesis during those years (and causes other environmental problems of animal habitat destruction, erosion and water supply disruption). We no longer have many years to fool around. When there’s already too much CO2 in the air, wherever more comes from, it’s all the same.

Ignore any specific predictions about how long climate conditions will take to deteriorate, as you would ignore predictions of the local weather

92

a week ahead. But my guess is that it will happen faster than usually predicted. Recognize that continuing “business as usual” likely means eventual oblivion for humans, or maybe for most life on earth.

My Really Worst Case Default Scenario

Here’s what could result from our “head in the sand”, attitudes. As oil shortages get worse and our addiction to energy, and procreation, continue, we’ll put ever more oil back into “overhead” energy to get more oil. This also includes investing more energy into fighting and manipulating others over resources. As oil prices rise, we’ll turn increasingly to less efficient fuels: coal, “shale oil” etc., thus further increasing the percent of energy that goes to overhead, and the ratio of CO2 emission to net energy. In addition, as prices rise, ever more of the world will turn to cutting forests to burn wood, thereby further reducing photosynthesis, already a major problem.

Higher temperatures will cause melting of polar ice, therefore less reflection of sunlight, more atmospheric CO2 from more and hotter wildfires, less CO2 staying dissolved in the oceans, and other factors, all producing still higher temperatures. One of the less predictable runaway effects will come from methane hydrate deposits on the ocean floors. With increasing water temperatures, they’ll break down, producing methane, a temporary, but much more potent, greenhouse gas, which eventually burns to create more CO2. It could start breaking down at any time, slowly or suddenly. We have little information on how much is there, but it could be a very important factor.

If we do manage to stop excess greenhouse gas emissions, there’s still a “lag time.” As long as there’s too much CO2 in the air, temperatures will continue to rise. It will take at least decades for it to stop rising. This suggests that we may already be too late to prevent the runaway effects, and we may be the “late” dominant terran species. Gaia doesn’t waste misplaced compassion in setting things right. In fact the only species left could be “extremophiles”, organisms that enjoy extreme temperatures—organisms that live around ocean volcanic vents and hot springs.

Our global problems basically started with our instinct to procreate (ironically initially needed for species survival), combined with our excessive advancement over other animal species (already “empire-
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building”), development of wheat, corn, rice and meat agriculture, and finally our discoveries of “cheap”, though finite, fossil fuels. It’s time we rise to human level and learn to control our animal instincts.

Somewhat “Better” Scenarios

Various other natural or stress factors could bring about a sudden collapse of our unstable and corrupt global economic system, then distribution infrastructures, then population numbers. Capitalism is based on a complex system of ever-continuing economic growth, demanding continually increased energy consumption. Sudden changes in seemingly minor parts of the system can have major unexpected effects. Rising oil prices, and resulting rising fertilizer and pesticide prices, will bring a final end to the “green revolution” which was based mainly on cheap fossil fuels. Population densities will facilitate the spread of major plagues. A meteor collision, or a volcanic eruption, of whatever size, could put large amounts of dust in the air, creating a “nuclear winter” for several years, as happened at least once in our human past, as well as earlier. The west side of a certain volcanic island in the Atlantic Ocean could collapse at any time, causing a tsunami that could take out the eastern U.S. seaboard, the economic capital of the world.

Is there a possibility of taking more intentional action?

Politics

For immediate action, the “business as usual’ factor makes me less likely to vote for the Kerry/Edwards team. I changed my voter registration from Green to vote for Dennis Kucinich in the Democratic primary, and I’ll probably vote for Ralph Nader in the general election, as the only candidates I’ve seen recently approaching being radical enough to make a difference. Hearing that the Dems are recently interfering with Nader’s efforts to at least be heard in the debates only helps me make up my mind. Especially with the Electoral College, the chances of my one vote, or even my minor campaigning, actually affecting the election are insignificant. It’s the message that counts. With Nader’s smaller support pool, I’m more likely to help him be heard. If it does mean Bush gets in again, his excesses will hopefully bring about a revolution, or hasten the immanent collapse, which may be the best of all possible scenarios.
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Beyond the election, we must develop a meaningful welfare system that works for the global community, to replace the very wasteful worker and corporate welfare represented by most jobs. See www.efn.org/~danrob/econo/employ/welfare.htm.

Population

While we’re still thinking in terms of organized society, and legislation making a difference, and if we somehow get beyond big money politics, I favor starting with replacing tax deductions for kids with “birth taxes”. Procreation could still be up to the couple, but with a reversed tax bias. Taxes would ideally be proportional to the square of the number of births per woman, the square of a couple’s financial assets, and related to our distance from our new population goal. We should figure on going below the maximum for sustainability, to reduce CO2 output, as fast as possible. Abortion and contraceptives of all kinds would of course be encouraged rather than, in some cases, discouraged, as would euthanasia and plain suicide. Perhaps the government, or any private agency, could offer money for these, to anyone or any group they choose. When we really get in the mood, we could start closing hospitals and phasing out Social Security.

By the way, I invented a new male contraceptive that might be more attractive than condoms, at least to some older men. These days I don’t ejaculate with any force, so I got to thinking, instead of a cover, why not a temporary plug in the mouth of the penis? For the purpose, I eventually came up with Fixodent (or probably Polident), a sticky paste used to hold false teeth in place. It causes only small momentary pain upon the following urination. If one is unsure, a plastic plug, probably shaped like a round-headed rivet, along with the paste, also helps. For more virile, if also more committed men, in researching male contraceptive, I read that men in some “primitive” tribes used to cut small holes in the bottom of their penis near the base to allow semen an alternate exit. I’m guessing to be more manly while urinating they could hold a finger over the new hole.

We need to change attitudes about the “real” purpose of sex being for making babies, so it isn’t part of the “romance” of making love. I consider my most important “children” to be all people who listen to what I have to say, my memes rather than my genes. Same-sex relationships should also be encouraged.
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CO2 Emissions

We could also have “carbon taxes” on all carbon fuels, and all other uses of fossil carbon. This might encourage finding ways to burn the hydrogen from fossil fuels, but bury the carbon. If not, since virtually all natural fuels contain carbon, we may need to move altogether away from burning fuels as power sources. (Hydrogen produced from wind or water power is a form of storage battery rather than a “source”.)

(Such “green” taxes allow us to control statistical numbers and economic factors, while leaving individuals some freedom. Of course the first, but least likely, form of tax should be on the main methods by which the rich get richer, to the detriment of society, mainly by manipulating money systems.)

Wealth

Change to a money system based on units proportional to energy units, calories, kilowatt-hours etc. This would eliminate a lot of our problems with money, and the love of it. Credits awarded in exchange for present wealth would be proportional to the number of digits in one’s present total financial assets. Thus, a person presently 100 times richer than you would then be three times richer. Be proportionately suspicious of anyone several times richer than the average, now and later. Ask if that’s really proportional to their real contributions or worth to society.

More Sustainable Energy

Among conventional sustainable energy sources, wind seems the most worthy of further development. The technology is very straight-forward. Even the large decorative fabric “pinwheels” we see these days might be developed into functional but cheap wind turbines. They’re not that different from sails in design.

The efficiency of photovoltaic arrays is in some question when we consider the energy that goes into making them, and the energy to clean up the resulting pollution.

Many years ago I got into designing wood stoves, and building them from oil drums. It bothered me that a space heater is not very efficient,
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because it only does one thing, while most other appliances create heat as a byproduct. Eventually I got the idea that the ultimate “stove” might be a wood still, to create various organic chemicals, possibly for fuel as a last resort, actually burning mainly the charcoal. Today I’m thinking: don’t burn the charcoal if you can avoid it, but use it for insulation within walls—for which it’s excellent, rather like Styrofoam “popcorn”, though more brittle. Mixing it with dry earth would greatly reduce fire danger. I once lived on a farm with a barn about 100 years old. It included an “apple shed” with charcoal in the walls for insulation to keep it cool. This also extracts the energy of hydrogen from the wood, while sequestering some of the carbon.

In 1999, in preparation for Y2K, I built a prototype of a waterwheel generator to float on a river and charge batteries. It was based on a 55-gallon drum, with paddles, bicycle parts to gear it up, and a car alternator. As things turned out, it was never thoroughly tested. I was frustrated by alternators having to get up to relatively high speed to generate net power. Any(?) direct current motor that has permanent magnets can also work as a generator, by turning it the reverse direction of how batteries normally turn it. I’m thinking a cordless electric drill would be very convenient for this.

I’m now working on an “exercise bike” that also generates electricity. It seems silly to pay a gym to use exercise machines, when they should be paying us for the energy generated.

Insulation is virtually always preferred over energy consumption. Also, more people per house, more family units per external wall area (more people per bed?) to conserve and share heat energy. There are factory buildings that are only heated by the people and machines inside.

Principles like “passive solar” would apply mainly to new houses. Since we’d hopefully be reducing the population for quite a while we’d have to decide if the energy cost gained is worth the energy and materials cost lost in new buildings.

Much can be salvaged from today’s waste culture, but later, metal and plastic won’t be so readily available. Many materials today aren’t recycled with very high efficiency. You might want to watch for items that can easily be saved for better use later as what they were originally intended to
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be, or something else, without the necessity of melting them down.

Transportation

“The bicycle is the most efficient form of transportation ever invented by man or nature” (though there’s some confusion about the meanings of “payload” in each case). Living in a college town, bikes may be used for personal transportation about as much as for recreation. I use mine extensively also for grocery shopping. The technology is very adaptable for many uses.

Food

Instead of chemical fertilizers, in the U.S. northwest, use “glacial flour” from the banks of glacial runoff rivers. Compost urine simply diluted five times with water. Practice natural burial. There may be times when we’ll eat bugs, worms and pond scum, after cooking them well. Buy a book on food, medicinal and other uses of wild plants, but remember that their total nutrition won’t support close to our total population.

I feel good about not owning a car and not being a consumerist, but it makes very little difference in the global picture. I’ve boycotted consumerism to the point of having very little economic power.

As more of us get away from the guilt of still being among the affluent, we’ll find that we need to move from the ethic of helping the most needy to helping those most likely to in turn help others, and society in general. To really make a difference, many more of us need to follow:

The New Golden Rule, and, Pledge of Allegiance:

I will think of myself not as just an individual, but as part of all the partnerships and communities to which I belong, including humanity, with their gains and losses as my gains and losses. I will practice compassion, trust, respect and openness toward all.

See www.efn.org/~danrob/tech/gw.htm for further details.

99Reverse

Industrial Revolution

Alan Leishman

(Alan Leishman is now retired in Switzerland following a career in international commerce which, (fortunately), was prematurely terminated by a globalization takeover.An interest in Geology, Mineralogy, and Gemnology developed after graduating in Chemistry at Edinburgh University. His collection of minerals, which was on display (until recently) for 6 years at the National Museums of Scotland in Edinburgh was put together by visiting mines, mineral fairs and dealers in over 30 countries, over a period of 20 years. He is also a keen naturalist with interests in bird watching, and butterflies.He is now a supporter of Gata (Gold Anti Trust Action Committee), and regular contributor to Bill Murphy’s daily Midas column at www.lemetropolecafe.com/ )

Synopsis

Just as the discovery and exploitation of new machines and products running on new forms of energy, (coal, steam, petrol, water, nuclear) led to the industrial revolution, the reverse will occur with the depletion and exponential cost increases of residual energy sources.

Discussion

This in turn will sooner or later lead to a mass attempt to exit cities and return to the land, triggered by unemployment, food supply problems, cost reversals of real estate, i.e. declining in cities and increasing on farm or rural land.

Capitalism will collapse as stock markets, bonds and inner city real estate default, although no one can predict at what pace and when due to the massive manipulations of the markets in a fiat monetary system.

What will replace it?

We already have a glimpse with fascist tendencies developing in government in the USA and Europe. Wars (Afghan, Iraq) will be created to reduce potential starving populations in preference to revolts against the governments. Not much new in that, except that this time the populations, and therefore the problems, are much larger than historically.
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What can the 95% of the non-elite victims do to counter this? This is the key question and it is a political organization question. The American constitution did not stop Bush from Patriot Acts 1 and 2. The Swiss referendum system still works, but now the population reject most of the Federal cabinets proposals, a sign that breakdown of the referendum system may unfortunately be near.

I am modest enough, to not pretend to have any answers yet, but I do see where we need change—new political leaders and parties to cope with the changing conditions. The recent European elections show massive rejection of most mainstream parties, and the frantic search for a nonexistent opposition with policies to cope with today’s new problems.

How can these new parties develop when the media and education is controlled by the elite?

By popular revolt at the right time. Argentine pots and pans bashing to change the President rather than a CIA type regime change? Not very practical except in extremis.

This is where we need the maximum input from all contributers.

How do we achieve peaceful (i.e. where do we find the exit strategy from Iraq) political change to cope with the structural problems arising from the reverse industrial revolution.

Perhaps this last question is an oxymoron? I sincerely hope not.
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Big Issues and Small Responses

Gary Littlejohn

(Dr, Gary Littlejohn is currently an Honorary Senior Visiting Research Fellow in the Department of Peace Studies at the University of Bradford in the UK. He has given evidence to the Italian and European Parliaments, and has acted as adviser to the German and Norwegian foreign ministries. In addition, he has been a consultant to the Mozambican Government, the European Commission, the UN FAO, UNEP, and the IFC (the International Finance Corporation, the private sector arm of the World Bank).

The UNEP consultancy was on a project in 1999-2000, in which a total of 16 countries participated under the operational leadership of Dr. Michael Glantz, of the Environmental Societal Impacts Group (ESIG) at NOAA in Boulder, Colorado. The project concerned the response by the governments of those 16 countries to the prior warning about the 1997/98 El Niño. Dr. Littlejohn headed the Mozambican country case study team. The results were published as Once Burned, Twice Shy, by the UN University in Tokyo. Partners in this research, in which UNEP was the fund holder, were the World Meteorological Organisation (WMO) and the UN International Strategy for Disaster Reduction (ISDR).

The views expressed in this paper are the personal views of Dr. Littlejohn.)

I. Introduction

Three major processes are going to affect all our futures over the next 15-20 years:

• The beginning of the end of the modern ‘nation state’

• Global warming

• Peak oil

The first is primarily a social process, while the second two concern the interaction of natural and social processes. All three will have negative impacts on future possibilities of sustainable development. This paper addresses the question of coping with the dramatic changes that confront us. It points to the urgency of developing the kinds of technologies that can help people to deal with these very big changes. Such technologies will have greater positive impact if they are linked to community empowerment, which in turn entails education in the use of these and other appropriate technologies.
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Weakening of the modern ‘nation state’ (1648 – 2002)

This process has been going on for the last few decades, with deregulation of many economic activities (especially of international financial flows) and reduction in the size and scope of the public sector in almost all economies. In addition, peak oil and global warming will probably push many weak States into more complete state failure, and it is difficult to see how international agencies will cope with this. However, the death knell of the modern ‘nation state’1 was probably sounded in November 2002, when President Bush introduced the doctrine of the pre-emptive strike or war in the absence of ‘clear and present danger’. The momentous implications of this go far beyond the invasion of Iraq, to the original treaty governing international relations, The Treaty of Westphalia, at the end of the (European) Thirty Years’ War in 16482.

The weakening in the ability of states to mobilise resources to engage in strategic policies, despite overall economic growth, implies that their ability to mount disaster mitigation strategies in the face of global warming and peak oil will be reduced.

Given the magnitude of the changes likely to be associated with global warming and peak oil, which will be all the greater because global warming and peak oil will coincide and interact in their effects, the weakening of States’ ability to respond will mean that the negative impact of the impending changes will be all the greater. It also implies that community self-help (based on an improved knowledge base) will be all the more important.

Global Warming

While the precise effects of global warming are difficult to predict3, climate change models make it clear that there will be a sharp reduction in rainfall in the tropics. This is where the majority of humanity lives. Quite part from economic and social disruption (migration) caused by rising sea levels in vulnerable countries such as Bangladesh, a decline in rainfall will reduce the viability of rain-fed agriculture (and pastoralism). Melting glaciers, for example in the Himalayas, will probably disrupt the

102 steady flow of rivers (making them dry up seasonally?) as well as reducing the total water flow. Semi-arid areas in the tropics will become more arid. The droughts will interact (as they usually do) with El Niño. El Niño tends to coincide with floods in the Americas, and drought in other countries around the Pacific and Indian oceans. The Asian Brown Haze of 1997 was caused by the combination of increased forest clearance by fire, and the fact that an El Niño-related drought stopped the Monsoon, which normally puts out such fires.

A good indication of the extent of change likely to be associated with global warming can found in the recent public statement by the UK government official responsible for such issues, that the Greenland ice cap was likely to melt first, which would add six or seven metres to world sea levels, but that the melting of the Antarctic ice cap would add a further 110 metres. So sea levels could rise by what was previously considered to be the ‘impossible’ worst-case scenario of well over 300 feet.

In case that seems fantastic, consider what happened the last time that there was abrupt global warming.4 In 7640 BC a comet hit the Earth in seven places, having broken up into seven pieces. The tsunamis were each 5,000 metres high, traveling at about 640 kilometers per hour. As well as washing over the Rockies (creating the Great Salt Lake) and the Andes, they caused a ‘nuclear winter’ type cooling and then, because of the fires that they had also caused, a huge release of carbon dioxide into the atmosphere. Over a fairly short time, this raised earth atmospheric temperatures by 4.5 C, and caused the premature ending of the last ice age. While the tsunamis wiped out the prehistoric megafauna such as the mammoth and the sabre-toothed cats, the temperature increase raised sea levels by between 90 and 120 metres, creating the North Sea, among other effects. It took about 4,000 years for temperatures to settle down to what they would otherwise have been if the last ice age had ended as slowly as it normally would have.5

What we have now is a predicted increase of about 4.5 C during this century (the same as after the event of 7640 BC) on top of the slowly rising trend of temperatures as a result of ‘orbital forcing’. By analogy with the comet-induced global warming of 7640 BC, it could take another 4,000 years for things to settle down. In that case, I would argue that it is inevitable that the Greenland and Antarctic ice caps will melt. The only question is how long it will take. Let’s hope that we have at least a
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century in which to adjust. This implies that populations and agriculture will have to move to higher ground. It also implies (because most cities are near the sea) that the vast majority of our infrastructure (our wealth) will be drowned, thereby reducing our ability to cope.

Peak Oil

In 1956, a methodology for predicting when oil production would reach a peak in the USA was announced. It proved to be accurate, and has since been used to predict the peaking of world oil production. Two independent estimates, one Swiss and one Swedish, indicate that world oil production will peak some time between now (2004) and 2016. It may already have happened, since oil output has declined every year since 2000. As oil production declines, the cost of production will rise, as more costs are incurred at the end of each well’s extraction period. While there is work going on to develop technologies to pump out oil economically from wells that produce as little as six barrels per day, this will only ease the problem very slightly.

In any case, this rise in costs will be dwarfed by rising demand for oil and gas. World demand for oil will probably outstrip supply by 2007, so the price of oil will tend to increase after that. It could dip at times, because short-term oil pricing depends on the amount of oil at sea and in pipelines, and temporary gluts could reduce the price. However, the general trend of oil prices will be to increase. This may already be happening, as China in particular is using all energy sources that it can, including nuclear.

This price hike will not only tend to cause first inflation and later recession, but it will probably cause serious economic depression as the world shortage of oil becomes more acute and international trade is disrupted6. The obvious sector for an initial downward spiral is international tourism. This is the largest and (until September 11 2001) the fastest growing sector of the world economy. The negative income multiplier effect of a rapid decline in international tourism is thus likely to be great, possibly triggering further economic contraction.

However, the effects on the energy production sector are likely to be even more acute, since many countries depend on oil for electrical power generation, and alternative technologies are not easy to find. Wind and
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In many respects, the equally important effects of oil as a chemical feedstock have been overlooked in analyses of peak oil. In 1850, when oil was ‘discovered’ as a technology, the world population was roughly 1 billion people. Today it is around 6 billion, and growing. This exponential growth has depended on increases in agricultural productivity that have been developed using oil, namely chemical fertilizers and weed killers. Clearly agricultural productivity is about to decline. While this can probably be adapted to in some countries, such as the USA, Argentina, and much of western Europe where the soil is fertile and people could be redeployed back to the land for more labour intensive agriculture, this is not the case in much of the tropics. There agriculture on the whole has fewer capital inputs anyway and is more labour intensive, so the scope for increasing production by increasing labour inputs is very limited, especially given lower soil fertility. Such problems of agricultural production will be compounded by the decline in rainfall in the tropics. In the global North, especially in western Europe, the highly productive agriculture will eventually be lost to the sea, beginning in Holland and Belgium, northern France, large parts of Germany, and so on. In the two main agricultural exporters, namely, the USA and Canada, agricultural productivity will be hit first by their somewhat greater dependence on oil.

The livelihood of populations of entire countries will be threatened, at a time when food aid is likely to decline as other States meet their internal food security needs first8. A substantial proportion of the present world population could die. It will not be likely to do so without social unrest, conflict (perhaps war) and migration.

II. Three Components of a Strategy of Disaster Mitigation

In the face of these major threats to sustainable development, both social and technical innovation is necessary. Three important technical innovations will be briefly discussed here, and their integrated use for sustainable development, using distance learning and GIS (Geographic Information Systems) for community empowerment, will be outlined. GIS and distance learning should help in targeting relevant people for education and delivering the skills appropriate to developing these
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new technologies, as well as other appropriate skills for sustainable development.

Water

The use of reed beds for cleaning up industrial effluent has been taking place in industrial settings for over 25 years. While most people, if they have heard of reed beds at all, think of what are known as ‘constructed wetlands’ that look like natural ponds, the most effective type of reed bed for most purposes is the dry reed bed, where the effluent liquid runs below the surface of the soil, and is consumed by harmless bacteria. This technology merely enhances natural processes by careful design that slows the effluent flow so that the bacteria have time to ‘eat’ all of it. It clearly has applications in the global South, including sewage treatment, and treatment of agricultural runoff that can cause serious problems for large water bodies9. Given the probable future tensions over the use of rivers that flow through many countries10, as well as the general reduction in rainfall in the tropics, any technology that fosters water recycling will be vital. There is almost no water recycling in the global South, and even before the reduced rainfall predicted with climate change, millions do not have access to safe water.

Reed beds have been demonstrated to be engineerable to precise environmental standards, to be low maintenance and long lasting, to be robust in the face of varying conditions (important with climate and social change), to be capable of being fitted into sites of limited size, and to be scalable to fit the size of the problem. In the short run, they employ unskilled local labour while in the longer run they depend on a (smaller) skilled workforce. They are also slightly carbon absorptive. All of these features make them ideal for water recycling in the global South. They are also cheaper than most other forms of water treatment, and produce better results.

Furthermore, since the exploitation of oil fields is inevitable in a situation of growing oil and gas shortage, the use of reed beds to clean up water produced as a by-product of oil extraction not only eases water shortages for the lifetime of the oil well, but offers water in quantities that make possible new forms of economic activity in the locality of the oil fields. Africa is one of the few areas at the moment where oil production is increasing, and new discoveries are being made. So new water sources
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Attempts to address food insecurity by using genetically modified (GM) crops ignore four important points. Firstly, global warming implies less water in the tropics, and few or none of the GM food crops currently envisaged require less water. Secondly, such GM crops have been designed for use with specific weed killers and they, too, will be in short supply as oil runs down. Thirdly, GM crops are likely to have effects similar to the so-called ‘green revolution’ in that they will almost certainly increase rural inequalities, and result in much land being left fallow, as happened in India. Fourthly, there is currently starvation when the world as a whole has sufficient food, so the problem is one of distribution, as any famine relief or food security researcher would testify (‘markets that kill’). Future food shortages with constraints on transport resulting from oil shortages do not seem conducive to any reform of world food distribution.

Air

The growth of large cities in the global South has already created serious problems of atmospheric pollution, even in the poorest countries. Forms of air filtration and natural air conditioning will help improve health, and reduce demand for energy for electrically powered air conditioning. To the extent that these can be used outdoors for cleaning atmospheric pollution, the general population (not just office workers) will benefit.

Such natural atmospheric treatment technologies are available although they have not been deployed on any scale, and imply changes in town planning practices, and a willingness to ‘retrofit’ such technologies into the built environment. However, depending as they do on plants, and assuming that water problems have been eased by recycling, they are very suitable for the global South. They would also be useful in reducing the huge energy consumption occasioned by electrically powered air conditioning units in many large cities in the global North, and would help combat ‘sick building syndrome’ by absorbing, for example, ozone from photocopiers.

Energy
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The decline of the hydrocarbon basis for energy and chemical feedstock production will produce a varied response, mostly in terms of deployment of existing known power generation technologies. The UK is well suited in comparative global terms for many of these technologies11. However, many of these are of much more limited applicability elsewhere and in any case none of them address the other issue of chemical feedstocks for agriculture. While coal could in principle fill some of the chemical feedstock gap, the infrastructure for this no longer exists, and coal is more likely to be used for energy production, despite its contribution to global warming.

Concentrating on energy, one new technology that is close to market would result in a shift from a hydrocarbon economy to a carbohydrate economy. Without going into detail (to preserve intellectual property rights) one can state that this approach would provide many of the benefits of hydrocarbons, but would source its inputs from biomass. It could also solve the chemical feedstocks issue, acting in effect like an oil refinery, but with zero pollution within a few hundred metres of the plant, using reed beds to clean up the few emissions resulting from the process. This is called a biorefinery, and the IPR seems secure, but it has not yet come to market. It may do so within the next three years (2007). This technology is controlled by a UK registered company, Natural Energy, which is currently fine-tuning the engineering. While it may be thought that a power station cum chemical feedstock plant would have to be large-scale, the only reason for this is to secure economies of scale in transporting the biomass feedstock. In principle, quite small versions of this could be made, providing that a ready source of biomass was nearby to ensure production could be sustained on a batch production or a continuous basis. It could be used exclusively for power generation, if so desired.

Integrating New Technologies for Community Empowerment

The transition in some countries could be effected using oil extraction, ironically benefiting from the technology that will increasingly have to be replaced as oil runs out. Water from oil wells in arid zones could be cleaned up through reed beds, as has already been demonstrated in two countries, and the resulting water could be used for agriculture, fish farming and forestry. The resulting wood could be used for carbon
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Such a source of clean water would ease water supply problems and create conditions for the above ‘agribusiness’ activities or, if desired, other forms of economic activity. To be sustainable, they would require a skilled population capable of handling the various technologies in an economically effective and environmentally sustainable manner. This implies education and training of the affected populations, which could also be used to facilitate the return of refugees and internally displaced persons after conflicts. Such environmentally sustainable technologies require community support as well as national political support to remain viable after startup.

To empower communities, and give them an interest in sustaining the technologies that they will benefit from, they need to be involved in running an integrated water cleaning, agricultural and forestry complex12. The identification of skills and needs within a community would be facilitated by the use of surveys whose results were stored in a GIS. A well constructed GIS can greatly facilitate integrated development at local, regional and national levels, and for this reason has been used, for example by the UN in post-war peace building and reconstruction13.

In addition to using the GIS to map future skills needs, the appropriate skills can now be delivered with the aid of satellite communications and web pages. Two-way satellite links to remote rural locations where such agro-forestry complexes are likely to be located are no longer a problem. Clearly other skills can be delivered by the same means, with suitable local teaching and assessment backup if necessary14. Thus GIS and future skills delivery can facilitate the introduction of the above three technologies designed to foster sustainable development. These technologies constitute the ‘small responses’ in this approach. While they can be small scale, and thus can be implemented by community efforts, their cumulative effect could be large, provided that enough communities adopt them. It is not claimed that these technologies in themselves will solve the problems of peak oil in particular, but they could constitute a
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notable part of the overall response. With global warming and the end of the nation-state system, the response might be better thought of in terms of disaster mitigation. Smaller-scale, more adaptable communities with good communications will help us ride out the coming break in human history.

III. Conclusion

Given the severity of economic development problems facing the world in the fairly near future, imaginative solutions are called for. The ones proposed here do not threaten existing technologies, being capable of replacing them only at a rate governed by the slow cycles of plant development. Rather, they will mitigate the severity of problems that seem inevitable and, where appropriate, will be supplemented by other technologies.

The organisational issues of implementing such technologies for sustainable development suggest that the partners in the use of such technologies should be not-for-profit entities, at least in some respects. The reason for this is to maximise the deployment of such technologies by encouraging community participation in their use, and by encouraging reinvestment of resources for further development, rather than distributing dividends to shareholders. However, some private companies have shown themselves to be capable of such self-financed growth, and the form of organisation is a matter for pragmatic decision in local circumstances. The need for fairly rapid growth through reinvestment of profits is generated by the urgency of deploying such technologies in the face of the impending crisis, in a situation where external finance from the global North is likely to be focused on other measures to alleviate the crisis. The later the decision to invest in the technologies discussed here, the more likely it is that external finance from the global North to the South15 is not available because of the depression. This may well be true for the deployment of such technologies even in the North itself.

The proposals of this paper emphasise future skills because many present skills will become increasingly irrelevant, and because environmentally and economically sustainable growth, rather than being alternative horns of a dilemma, will increasingly coincide.

Dr. Gary Littlejohn, Consultant
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(Endnotes)

1 Nations are never ethnically homogenous, so the concept of ‘nation state’ was always open to challenge by problematising the concept of the ‘nation’. See Zubaida, S. ‘Theories of Nationalism’ in Littlejohn, G. et al. (eds.) (1978) Power and the State, London, Croom Helm

2 It is not Eurocentric to focus on the Treaty of Westphalia. Until then, advanced international relations can best be illustrated by the case of China, around the year 1420. According to Gavin Menzies [(2002) 1421: The Year that China Discovered the World, London, Bantam Press] China had extensive diplomatic relations with many countries at this time, including what is now India, Sri Lanka, Indonesia and the whole of Eastern Africa. The point is that such diplomacy was bilateral. Westphalia established the possibility of mutual multilateral recognition of ‘nation states’ thus paving the way for a system of international relations based on some form of law. The sovereignty of such states, recognised internationally, is a vital precondition for any realistic form of democracy. Democratic constituencies can only enforce decisions peacefully within an internationally recognised territory. Enforcement across international boundaries rests on international law, and/or on the use of some kind of military force. At the moment, only Russia and China seem to be serious in attempting to limit the effects of ‘globalisation’, which is generally portrayed as exclusively benign, or else as inevitable. For alternative views, to some extent, see Stiglitz, J. (2002) Globalization and Its Discontents, London, Allen Lane, The Penguin Press; Thompson, G. and Hirst, P.Q. (2003) Globalisation in Question, London, Routledge, Second Edition.

3 The recently released report to the Pentagon on global climate change and its possible security implications also notes the difficulty of precise prediction. It is entitled An Abrupt Climate Change Scenario and Its Implications for United States National Security, October 2003, by Peter Schwartz and Doug Randall, and is available at: http://www.icomm.ca/survival/pentagon_climate_change.pdf

4 This evidence comes from Knight, C and Lomas, R, A., Uriel’s Machine: The Ancient Origins of Science, Arrow, 1999.

5 Ice ages are caused by ‘orbital forcing’, that is the effect on climate of variations in the Earth’s orbit around the sun, and happen around every 150 million years, lasting for about 1 million years. The last ice age should only be ending about now, instead of about 10,000 years ago.

6 This depression will not be mitigated by the International Financial Institutions, which have refused to reform themselves despite the evident instability of current financial flows and trade patterns, and despite clear warning signals such as the Asian financial crisis of 1997. The WTO would be unlikely to survive the protectionism that would accompany a serious depression far greater than that of the 1930s.

7 That is, uranium production will also follow a ‘normal distribution’ or bell-shaped curve, and even if used fully in nuclear power generation in all countries, would only delay the energy crisis by about 20 years, with the cleanup effects to follow. Use of coal, even if mitigated by fluidized bed combustion or other clean coal technologies, will still contribute to global warming. If clean coal technologies are not used, then atmospheric pollution will worsen. The effects in China are already evident. However, coal could provide an alternative chemical feedstock, as it used to do in the 19th Century. Wave and
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tidal power have limited application worldwide, although the UK is favourably situated for wind, wave and tidal power as mitigating technologies, if not complete solutions.

8 Prior to that, or soon thereafter, state failure can be expected. For an analysis of the difficulties of state formation, see Ayoob, M. (1997) ‘State making, state breaking and state failure’ in Crocker, C. A. et al. (eds.), Managing Global Chaos, Washington, United States Institute for Peace: pp 37-51. For the more general context of international relations in the global South, see Duffield, M. (2001) Global Governance and the New Wars, London, Zed Books

9 For example, Kenya and neighbouring countries now have a serious problem with water hyacinth in Lake Victoria, which has not been cured by the introduction of natural enemy species, and can probably only be resolved by cleaning out the nutrients from farm runoff that enable the water hyacinth to flourish. In Lake Malawi, the water hyacinth is floating downstream and choking the hydroelectric power station, causing power outages. A similar problem can be seen in the global North, in Florida, where runoff is threatening the Everglades, but the political conditions for a solution are probably not present there.

10 Kenya has just withdrawn from the Nile Treaty, which governs water usage among the various countries that the river flows through. So this problem is not an imaginary one. Similar tensions may soon be felt with the rivers flowing through Central Asia, with demands for more irrigation.

11 In addition to the ones mentioned above, the UK could generate more power using the methane available from defunct coalmines, as well as from land fill sites. There are other power generation technologies just over the horizon, using recent advances in quantum physics, which have been ignored in electrical engineering degree courses. The most notable is the Motionless Electromagnetic Generator (MEG) patented in the US in March 2003. See http://www.cheniere.org Unfortunately, this has not yet got out of the laboratory, and it is not clear how quickly it will do so.

12 Ignoring fish farming and air treatment for simplicity of exposition, but these could also form part of the educational programme.

13 However, large internally differentiated agencies such as the UN have in the past used different GIS systems for different purposes. This has led to problems that are avoidable by using a single well-designed GIS for all purposes. Otherwise, as in Mozambique, where the UN handed over a variety of GIS systems to the government on leaving in December 1994, the government had difficulty in integrating them with each other, and with its own pre-existing GIS systems, and still had not done so by the year 2000.

14 Much of the assessment can be done automatically, in a secure fashion, using computers, and some backup can be conducted remotely by videoconferencing. The GIS itself can be updated by other means than on-the-ground surveys. For example, plant growth can be monitored by remote sensing from satellites, with automatic image processing on a PC in the location of the agro-forestry complex, or elsewhere.

15 Known as Foreign Direct Investment, or FDI.
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Crap, Third Worlders, Food Presevation, &

Bio-Immunity

Monkey

1. Poem—History of the World

2. In the Shit — Small Scale Sewage Treatment

3. Living on the Land — Cheap Tracks of Third Worlders

4. Pre-refrigeration Food Preservation

5. Bio-Immunity — Teaching Your Children to Eat Dirt

6. Where’d the Forest Go — Noticing what was Different when Egypt was Prosperous

History of the World

gaia.

lonely rock, stuck in space,

had a dream of being green,

but her friends laughed in her face,

made a plan, soon they’ll see

and when it all works out

they’ll want to be like me yeah.

she prayed so hard poured out her heart

some molecules would stick together

maybe life would start

then, one stormy day, a lightening strike

hits a boulder on a shore and flings a piece of hot rock in the water

and as it cools some molecules, heated up react and fuse,

and all at once, it starts to breath, a little virus in the sea.

and then it split, and split again,

faster than imagination life took over from creation,

and as it spread, changes took place,

as the brothers and the sisters learnt to profit from their space,

oh how she sang our little rock,

it wasn’t much but this was fun,

without a doubt the dream time had begun.

and so it spread and so we grew
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a childish dream that went so far

a part of it now looks like me and you

and all the things that we have thought,

understood, worked out and sought

and all the paths that we have walked

expanded from that single point

but each question’s led the need for more resource,

each question answered, led the need for more discourse,

and now this time, the stress is more than she can afford,

but the thing of life is that it does its stuff,

you can’t turn it off when things get tough,

and now she knows how things will go,

all her friends said “told you so”

poor little rock stuck in space you had a dream of life and love

but you got the human race, tears you up, boy they’re smart

but too dumb to see it doesn’t make them free yeah.

they build so high they dig so deep

they say they’re fighting for survival and they won’t stop till they’re beat

it could change, it’s being inferred ,

if only they could just work out if they lived for life, the problems

don’t occur

but d’you think they understand,

their trust’s in steel and not the land

and i’m ashamed cos i’m as bad

and my lameness makes me sad.

In the Shit

In some ways you’ve got to get dead brutal. If the scenario contained in the essay Call for Action is going to happen as fast as you make out, the city dwellers are deeply in the shit, not only literally as the waste disposal system breaks down. The city is the big energy consumer and they don’t have access to land. If we have the melt down you are referring to, their displacement will be catastrophic and their arrival anywhere else unwelcome.

In the countryside however, maintaining your own sewerage treatment
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Living on the Land

The other thing, directly related to this, is living off the land. One of the reasons sanctions against third world countries are ineffective, is that the populations live off their own land. For convenience and speed, a detailed look at medieval farming practices is going to give a worst case scenario of what you need to know. However, case studies of how South Africans maintain a crop of salad in an old oil barrel, and other tricks should be followed up. A study in a model environment should start looking at what a bunch of informed city dwellers could make of such a settlement; it could make for some good big brother style TV. This will pretty much have to be vegetarian survival, as livestock requires 10 times the land space.

I can see a lighthearted version of this book - worst case scenario style- making a must have stocking filler for the conspiracy theorist. It is a subject matter that the families of the conspiracy theorists could engage with, without fueling the delusion, or however they term their partner’s, or child’s or sibling’s refusal to accept what they hear on tv.

Pre-refrigeration Food Preservation

I say all this because there will be no fuel to power the tractors and other machinery on the mega farms, and there will be no more mineral fertilizers, so it’s back to sweat and shit for everyone. Knowing how to make salami, how to smoke a side of bacon up your chimney, will become very important. All that knowledge is going to become vital. We have the benefit of being able to see how societies coped pre-refrigeration, the world over, at the time they had only their local knowledge. So easy preserving recipes are a key knowledge base. It would be worth contacting Clarissa Dixon-Wright (she of two fat ladies) at the cooks bookshop in Edinburgh, that sort of food history is right up her street.

Bio-Immunity

Immunity is a scary subject, especially for you Americans; no offence, but you pop pills like there is no tomorrow. You have to think in terms of the Vikings and sailors who were used to bad water, i.e. fresh water
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standing in a barrel fermenting for three months and then they drank it and it gave them the shits. Today it would kill us after a week. Getting your body ready for the collapse is as important, if not more so than all of the rest of this. “Naipier’s” Dispensary in Edinburgh is dead serious and as it turns out this doctor who consults there is into immunology http://www.napiers.net/about/edinburgh/stock_herbalist.html

Where’d the Forest Go

(Warning: this bit gets kooky.)

To me the fundamental thing is to create an understanding of the history of man. Man started in North Africa. It used to be a rainforest, now it is a desert. The history of Egypt and the collapse of the Nile delta is directly related to their logging of the rainforest right up the Nile into the headlands in Ethiopia. We have only come to understand this since the seventies. Before then, eco-disaster was not in the lexicon, we are still coming to terms with the concept of racism, and that has been running for a few hundred years or more. Getting people to come to terms with this situation requires a deep shift in perspective. The reason why? “You are not allowed to blame your parents and you are certainly not allowed to blame grandparents.” To do so requires cutting against powerful social conditioning. The shift has to occur while leaving them blameless. The trick is to focus on the development of chaos theory, as a method to explain the complex interactions at work in the environment (we only just found this out), and using an ancient civilization as the demonstration (though it’s been going on forever). You can thus pin the blame firmly on the development of ‘all’ mankind, in history, meaning people will be able to ‘not blame themselves’ or their life-style as they make the shift.

The political dog in me wants to see all this achieved by fueling a ‘put the rainforest back in Ethiopia’ campaign. Apart from the constant droughts plaguing that land, the Sahara is the anvil, and the rainforest that used to be there was the powerhouse of the African continent.

Now that powerhouse is broken and just reflects back the photoelectric power we are given for free. Photosynthesis is the most cost effective way of trapping the sun’s energy and putting it to use. That key area, North Africa, is potentially the most powerful demonstration possible that people in America and Europe could subscribe to as an acceptance of the need to put it right whilst not doing anything about their own life. Achieving enough green ground cover to absorb the sunlight, creating rain, will also explain how quickly tangible results can be achieved, despite having to
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wait a hundred odd years before the mulsh swilling down the great rivers to feed the plains is back up to top standard.

I accept that this bit has gone way out over the left field. However, we always see and imagine the pyramids ‘in the desert,’ despite the fact that the sphinx is covered in water erosion marks (one of the few facts in Footprint of the Gods) and that there is a quayside just next door to the great pyramid. On top of this, just to give an idea of the scale of logging engaged in by medieval man: David refers to Israel’s glorious cedars (rainforest hardwood) in the Psalms. Even looking at the accounts of the crusades gives you an idea of the consumption/requirement for scaffolding (castle building) and siege weapons. The food was there as late as 1100, it is very conspicuous in its absence now.

A healthy forest can support a huge population. Forest dwelling went out of fashion in Europe at the turn of the last millennium. The guys in castles didn’t like the ability of enemies to sneak up on them and forests are handy for that. Also the forest dwellers were notoriously bad at paying taxes, or doing what they were told (as related in the legends of Robin Hood). How they lived has pretty much been cut out of history, but their methodologies, especially charcoal production (if we are going to be able to smelt iron) are need to know information.

By putting a rainforest back in North Africa, we will learn how we can do it in other areas. Giving to a charitable organisation that looks in the long term to helping the starving children of Ethiopa and Africa, runs right at the front of the Christmas charity check list, i.e. is doable. Once it has been done, people will start believing that there is a positive outcome from the current situation, at which point they can enjoy engaging with the subject rather than running away from it.
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Symbiotic Solutions

James Haritos

(James Haritos is an Australian. He completed an Information Technology degree in 1994 and has since worked on and off in the IT industry. He has lived in USA, Brazil, Greece and Russia and has made a living researching and following currency markets.)

Synopsis

It is the whole system of human interactions that is to blame for causing damage to the planet Earth and thereby threatening our existence. The system is a necessity for human existence but it is currently behaving as a parasite. The solution is that the system needs to change so that it compels people to become involved in symbiotic relationships with the planet Earth. To do this, we must identify the most parasitical aspects of the system and remove them by replacing them with nutritional, symbiotic components. Furthermore, we must make those changes first that have the greatest effect in the shortest time period. These changes should arrive from people of limited means and non-traditional sources as powerful people and traditional paths have already failed.

Systemic Problems

The system of human interactions joins various entities including capitalism, democracy and standard practices used by communities throughout the world. The system is both nourishing and dangerous. It provides for people, and in doing so over time people and communities forget the skills required to survive without it. So the system becomes a wall of necessity between the real provider, the planet Earth, and the people within the system. The big problem is that now the system is a parasite, an unhealthy burden to the planet Earth and therefore it must be changed so that it becomes involved in a symbiotic relationship with the Earth. The system is a volunteer system, and so it is within the power of each person to not drink too much from its cup. By relearning skills of survival that once were common, people can be self sufficient and reduce their dependency upon the system. On an individual level this provides many benefits, and at a community level it can result in significant change to the system. To effect significant change, it is vital
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1) Credit. The existence of credit means that people force a burden on future generations. This is unjust and the result has been that many irresponsible decisions are made by those who do not care for the future. Also, credit expansion generates a dependency because it reduces efforts of labor, forcing people to work more to get the same results. This eventually leads to an overworked population with no spare time to spend on self sufficiency. This is where we are now.

2) Bad Law. The law is overly complex and people are not educated in the law. This leaves people open to predators using bad law to unjustly benefit themselves at the expense of other people’s honest efforts and at the expense of the planet. The law’s complexity protects parasitical behavior and polluting industries and prevents sensible laws from being introduced which would generate symbiotic behavior.

3) Demanding dependency. When the system creates obligations for participation, it leads to reduced diversity, which always results in disease. Alternatives should be sought out, encouraged and used, replacing demanding dependency with symbiotic participation.

4) Complexity. By being overly complex, individuals are convinced to avoid attempts to change the system.

Systemic Solutions

1. Possess Gold and use it to trade with.Problem: Capitalism is now fueled mostly by credit. Bankers extend credit and charge for its use. Their monopoly on this gives them powers which cannot be checked and controlled by the community, and they have used these powers irresponsibly, as evidenced in the essay A Call for Action. The amount of credit they issue is directly dependant on their ability to centralize gold storages (ref).

Solution: If people within communities possess gold and use it for trade then gold is distributed and not centralized, thus credit is capped and even reduced. People must actually POSSESS
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GOLD AND TRADE WITH GOLD, not just own in via a financial instrument stored as a pool with other people’s gold. This is important because it is gold’s use in trade that pushes it towards maximum distribution and thereby minimum credit. Furthermore, trade can be carried out with or without the paper financial system, so communities with gold are protected from computer network malfunctioning, economic depressions and government mismanagement of the currency.

2. Understand the law fully and rediscover the responsibilities of individuals to remove bad laws and create good lawsProblem: Laws set the limits of acceptable behavior for multitudes of people. When bad laws are allowed to exist, a large hole is open where waste and inefficiencies are allowed to fester uninterrupted. Over time, this leads to major damage. Recent examples of this are the accounting scandals of many corporate companies. Such massive thefts divert efforts of honest people to those that are parasitical. Over short periods of time such parasites can become powerful and effect changes that damage the planet. Furthermore, bad laws are difficult to identify because the law is complex and difficult to decipher. It is not under the scrutiny of multitudes of people. Also, there are insufficient laws existing that would require symbiotic relationships with the planet. Solution: To combat bad laws, education is required. But to get education in law working, pioneers are needed to create examples under the law. These teaching pioneers must understand Common Law and Constitutional rights and must be willing to fight in court to act as examples. We must gather the resources of their experiences and create a simple guide to individual empowerment and direct democracy — where people of the community are directly involved in repealing and creating laws. The procedures and protocols for implementing direct democracy already exist, but people are unaware of them and so these individual powers lie dormant. They must be rediscovered and used often.

3. Depend directly upon the Earth and not the system.

120 Problem: The system burns a lot of fossil fuels to deliver its provisions. Using the system as the only source to provide for food, water and medicine is unnecessary and generates excessive waste. Furthermore, some provisions of the system are innutritious, even poisonous, and produce diseases. This waste and disease is a large burden on the planet Earth. Unfortunately, there is a demanding dependency to use the system, because people work too many hours, they lack time, and those without land lack the space, to be fully self sufficient. Furthermore, because it is not practiced, knowledge of self sufficiency is not easily learned and retained. Solution: Education on healthy eating, natural medicine and self sufficiency. People are then protected against systematic problems such as supply contamination, distribution disruptions, chemical poisons and price inflation. In every way, people must analyze their own lives and find alternatives to provisions of the system. For example, rain waters should be collected; those with the land must learn to use it to provide food. Refined sugars should be rejected as well as fluoride in water. Many sicknesses can be healed with fasting and application of specific foods and herbs. People could ride bikes instead of using a car. There are thousands of possibilities. The best of them should be identified and their application detailed in a central repository.

4. Create a reliable, simple yet thorough source of information to empower individuals.Problem: Complexity. Changing the system is very difficult currently because the standard methods for doing this are overly complex. Political methods are inefficient and slow. Information on the system is complex, misleading, unorganized and unreliable. The law is massive and complex.Solution: This project is a great opportunity to provide this. A single repository that is reliable, simple yet thorough. It should be internationally applicable, as changes must be applied internationally. It should contain solutions that are practical and effective. It is highly important that it be indisputable.
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Evidence and references must be cogent and widely available so that it can break through to the people that are most indoctrinated and dependant upon the existing system. There must be working examples that can be held up for scrutiny. The information must be believed by many, because changes will only occur when many people participate in these new behaviors.

All of these above can easily be practiced by people of limited means. The individual will benefit regardless of whether the whole community also joins these activities. However, when the community participates, the parasitical aspects of the system will be challenged and eventually overcome, not by force, but because these replacements are healthy and symbiotic with the planet and to not participate will mean falling behind and disappearing.

At a first glance it may seem that these solutions are far removed from the actual problem of easing our transition to a post-technological world. But these solutions are very powerful as they move to the heart of the modern world that has created a wall between people and the planet Earth. The planet Earth is the great provider and beyond its provisions are not the necessities of life but the necessities of the spirit which cannot be attained collectively until the human system becomes an organ of the planet — that is, when the planet requires us as much as we require it — thus completing the purpose of symbiosis and increasing the total energy of the whole. Until then, the human system is a parasite and without fast changes it may be fatal one. These solutions will disrupt the cash flows of the current system and redirect the efforts of our economy and production for a better cause. Not only is this the fastest path, it may be the only one.
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Facing the New Dark Age: A Grassroots Approach

John Michael Greer

(John Michael Greer has been studying issues of resource depletion and the collapse of civilizations since the energy crises of the 1970s, and is active in the contemporary nature spirituality movement. He lives in Ashland, Oregon.)

ABSTRACT: Despite four decades of detailed warnings, industrial civilization has failed to turn aside from self-destructive policies of exponential growth and dependence on nonrenewable resources. At this point, stark limits of time and resources as well as a failure of political will make attempts to prevent the fall of industrial society an exercise in futility. Individuals, small groups, and communities can still prepare for the approaching crises by mastering low-tech survival skills now to lay foundations for a sustainable society in the future.

I. The Closed Window of Opportunity

In 1972, the Club of Rome’s pathbreaking study The Limits to Growth(1) sent shockwaves around the world. At a time when politicians and pundits across the political spectrum argued that infinite economic growth was not only possible but desirable, The Limits to Growth showed that infinite growth on a finite planet was a recipe for disaster. They predicted that depletion of vital resources and increasing impacts from pollution would break the back of the global economy, leading to industrial collapse and massive dieoff in the first half of the twenty-first century. Further studies(2) over the next few decades confirmed and expanded the warning, while economists and energy scientists showed that a sustainable steady-state economy was in reach if the process started at once.(3)

After halfhearted efforts sparked by the oil shortages of the 1970s, the industrial nations returned to business as usual. Alternative energy sources and proposals for a transition to sustainability withered on the vine. Meanwhile global population, rates of energy use, and pollution soared while resources dwindled. In 1992, twenty years after the original Club of Rome study, the same team ran their computer models again with newer and more complete data.(4) What they found confirmed the worst fears of ecologists and resource economists: the industrial world was in overshoot.

Among ecologists, “overshoot” describes a situation where a population of
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living things has outgrown its environment and is damaging the resource base that supports it.(5) As a population in overshoot expands further and increases its demands on its resource base, the resource base shrinks, cutting into its ability to support the population. Sooner or later rising demand collides with declining resources. The inevitable result is dieoff.

The Club of Rome team twisted their computer models nearly to the breaking point to find a plan of action that would avert catastrophe if it was adopted immediately. The resulting plan was politically impossible — it would have required the citizens of the United States to accept Third World living standards — and it never reached the stage of public discussion. Even such feeble measures as the Kyoto greenhouse gas accords failed to win global support, and the dubious Republican “victory” in the 2000 presidential election made any attempt to face the looming future a dead issue until 2005 at the very earliest.

The implications of this delay have rarely been understood or accepted, even by those aware of the approaching crisis. Environmental activists still present schemes for making the transition to a steady state economy as though the industrial world had time to implement them. Yet in 1992, the “Limits to Growth” team warned that if the industrialized world did not launch a massive program to achieve sustainability within a few years, the chance to prevent industrial collapse and dieoff would have been missed.(6) Twelve years have passed since that final warning, and once again nothing has been done.

The hard reality of our situation is that the window of opportunity for a controlled transition to sustainability is past. Depletion of global oil reserves (the so-called “Peak Oil” problem) and global warming are only two aspects of a sprawling crisis that already affects every corner of the globe. The limits to growth are no longer a problem for the future. We are facing them now.

II. The Future Mirrored in the Past

The original “Limits to Growth” study provides a model for our future that bears careful study. Its most crucial and least appreciated prediction is that industrial collapse is an extended process, not an overnight catastrophe of the sort beloved by Hollywood scriptwriters. In simple terms, industrial society has to supply soaring needs from a shrinking resource base. As population rises, more people have to be fed, clothed,
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All these require ever-increasing resource use, but as resources are depleted, the cost of finding and extracting them becomes another burden on the economy. Worse, geological and/or environmental factors set inescapable upper limits on many resources. There is only so much oil in the ground, for example, and the faster you pump, the sooner you run dry. Forced to produce goods and services for immediate needs, forced to maintain and replace factories and infrastructure, to deal with impacts from environmental degradation, and subsidize a dwindling resource base all at once, industrial society is caught in a trap it can’t escape. It can’t do all of these things at once, and yet it can’t stop doing any of them without going under.

The result is a rolling collapse extended over decades. As the economy falters, the shrinking pie of industrial production has to be cut into ever narrower wedges, divided between keeping the work force fed, clothed, and housed; maintaining and replacing economic capital and infrastructure; dealing with the immediate economic impact of environmental degradation; and struggling to keep oil and other resources flowing. Any shortfall in any of these imposes bottlenecks on the whole economy and makes the pie shrink further. Industrial production slumps and the core systems of the industrial economy start coming unglued: energy distribution networks fail, financial systems disintegrate, transport falters, national governments come apart. Finally population dieoff begins as the wrecked industrial system no longer produces enough to meet even the most basic human needs. The process ends with impoverished survivors a century from now scratching out a meager living amid the crumbling ruins of a once-great civilization.

This scenario makes a shocking contrast to the cozy fantasies of perpetual progress most people cherish. Those who study history, on the other hand, will find it much more familiar. The same process has happened dozens of times before, and our present predicament can best be understood by paying attention to the past.

The most crucial of these lessons is that all civilizations fall. As Joseph

125

Tainter points out in his essential book “The Collapse of Complex Societies,” this is one of the most predictable things about them.(7) Our civilization is larger and better equipped with gadgets, but it still faces the same fate as Nineveh and Tyre. Like the inhabitants of

Rome at the beginning of the fifth century, or the people of the Mayan city of Tikal at the dawn of the tenth, we happen to be living in the early stages of this terrible but natural process. The crisis we face is no supernatural event, nor an instant catastrophe of the Hollywood sort. As the saying has it, it’s not the end of the world — just the end of one more human civilization that failed to notice environmental limits, and crashed as a result.

Another crucial lesson is that the common notion of holing up in a cabin in the hills with stockpiled food and enough firearms to outfit a Panzer division is a Hollywood fantasy, not a realistic response. It takes time for a civilization to come apart, and the process is like rolling down a slope, not like falling off a cliff. We face a future of shortages, economic crises, disintegrating infrastructure, and collapsing public health, stretched out over a period of decades. A few years of stored food and an assortment of high-tech paramilitary gear are hopelessly inadequate preparations in the face of this reality.

Stockpiles of precious metals, another common hedge against collapse, are even more useless. All the gold in the world means nothing unless people value it enough to trade scarce resources for it, and if they value it that much in the postindustrial future, your chances of surviving long enough to enjoy it are not good. Archeologists in Britain every few years turn up hoards of gold and silver hidden away by wealthy Romans as the empire fell around them. The fact that the hoards are undisturbed suggests that their owners did not survive long enough to enjoy them.

A useful way to think of the approaching crisis is to imagine that someday soon you will be put on a boat, taken to some primitive corner of the world far from industrial society, and left there for the rest of your life. You can take anything you want with you, but the place you are going is inhabited, and if your only value consists of the things you have stockpiled, plenty of people will be interested in removing you and enjoying your stockpile themselves. In the postindustrial dark age, where all of us who survive the next decade or so will be spending the rest of our lives, the same rules apply.
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Many people come out of school thinking of civilization as some vague assemblage of art, literature, buildings, and government. At its core, though, a civilization is a system for producing and distributing goods and services. Roman civilization included not only temples and emperors but also grain markets, aqueducts, roads, and soldiers. When Rome fell, the population crash that followed was not caused by a shortage of temples. It happened because grain no longer reached the markets, goods no longer traveled over the roads, and legionaries no longer kept barbarians on the other side of the frontier.

The present situation is even more extreme. Most people in the developed world have never had to feed, clothe, house, or protect themselves with their own hands, and have only the vaguest notions about how to do so. They rely for every necessity of life on the industrial economy. Even the most basic requirements of life are tied to the industrial system; how many people nowadays can light a fire without matches or a butane lighter from some distant factory? The skills necessary to get by in a non-industrial society, skills that were still common knowledge a century ago, have been all but lost throughout the developed world.

This disastrous situation results from the modern obsession with progress. When a new technology is introduced, the older technology it replaces ends up in the trash heap. Since new technologies almost always demand more resources, use more energy, and include more complexity than their older equivalents, each step on the path of progress has made people more dependent on the industrial system and more vulnerable to its collapse. Compare a slide rule with a pocket calculator. People in the resource-poor world of the future will have a much easier time fabricating slide rules than pocket calculators. Unfortunately only a few retirees today still know how to use slide rules, and books on how to make and use them have long since been purged from library shelves. Even basic math skills are being lost as schoolchildren punch buttons instead of learning multiplication tables. Will our descendants have to rediscover mathematics all over again, reinventing addition by experimenting with pebbles in the dust? The possibility can’t be completely dismissed.

For “slide rules” and “calculators” in the example just given, insert almost any piece of older technology and its more recent replacement. As we’ve
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climbed the ladder of progress, we’ve kicked each rung to pieces as we reached the next. Now we’ve run out of rungs, and the one holding us up is cracking beneath our weight. If it gives way, there’s nothing to break our fall this side of the ground.

Once the problem is put in these terms, the core strategy of response is obvious. If industrial civilization faces inevitable collapse, the crucial step that must be taken now is the rediscovery and deployment of non-industrial means of survival. A few critical skills have already been preserved or rediscovered and passed on in this way; consider the case of the organic agriculture movement, which has evolved efficient, sustainable methods of growing food without petrochemicals using human muscle as the only energy source, producing yields exceeding those of modern industrial farming. Using such methods, a spare but nutritionally complete diet for one person for one year can be raised on less than 1000 square feet of soil.(8) Unfortunately only a small minority of farmers and a somewhat larger fraction of home gardeners practice these essential skills.

The same is true of many other non-industrial skills. One expert estimated recently that fewer than 500 people in North America can reliably start a fire with a hand drill, the simplest and most readily available of “primitive” fire-starting methods.(9) Black powder flintlocks, the only firearms that will still work when the high-tech ammunition runs out and today’s assault rifles become tomorrow’s awkwardly shaped clubs, are the province of a small network of hobbyists and historical reenactment fans. If these and other effective technologies are to be passed on to the future, this has to change.

IV. Building the Future from the Grassroots Up

Most proposals for dealing with the approaching crisis of industrial civilization take a top-down approach, offering grandiose plans for huge programs to retool the entire industrial world at once. As shown above, it is too late for that approach, even if the political will to accomplish it existed — which it clearly does not. But an alternative grassroots approach remains possible.

What would a grassroots approach to the coming crisis look like? It would begin with individuals learning the skills needed to build a sustainable society within the shell of the collapsing industrial system. These people would revive the basic skills of postindustrial survival, learning how to
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Each person would then learn some specialized non-industrial skill. The list of potential skills is limited only by the needs, wants, and resources of the postindustrial world. Blacksmiths and beer makers, herbalists and horse breeders, weavers and woodworkers, all fill critical economic niches once the factories shut down forever. Those who have learned such skills and can meet people’s needs will survive and prosper even in difficult times, for unlike stockpiles, which benefit only the people who have them, skills benefit everyone. History shows that even in the most lawless and brutal societies — the pirate havens of the seventeenth-century Caribbean are a classic example – people with necessary skills such as physicians, navigators, and shipwrights were protected from violence because it was in everyone’s best interests to keep them unharmed.

What gives this strategy power is that it can be done by one person acting alone and still have a positive impact. Anyone who learns the basic skills of postindustrial survival and some useful craft can survive, teach others to survive, and pass on crucial legacies to the future. As more people start learning and practicing the skills of a postindustrial economy, though, potentials expand swiftly. Once there are enough blacksmiths to keep the future supplied with iron tools, one or more of them can learn gunsmithing and prepare to arm a future community with Kentucky long rifles or the like. Once enough people know how to grow grain, brewing beer becomes a logical next step.

Many people assume that the collapse of industrial society would be followed by a reversion to the Stone Age, if not to a Mad Max fantasy of roaming raiders who somehow manage to keep eating food and firing bullets long after farms and factories are gone. It’s clear that whatever the future holds, it holds many fewer people than today’s world, and the road there won’t be easy or pleasant. Still, plenty of societies in the past achieved a high level of civilization without the benefit of industrial technology. Widespread literacy, democratic government, and a decent standard of living can be achieved without factories and fossil fuels — witness the American Republic two hundred years ago. If people prepare
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now, there’s no reason why the technology and lifestyles of 1800 should be out of reach for our grandchildren, and good reason to hope for a less catastrophic passage through the crises of the near future to the new dawn beyond.
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Adapting to Fuel Depletion

Kalkin

(Rob Wagner (a.k.a. Kalkan) worked in the software development industry for 15 years, where ideas like continuous process improvement were drilled into his head. Now he cultivates multiple modest streams of income from a variety of small businesses. Rob and his family started practicing thrift long before “voluntary simplicity” became trendy buzzwords.)

Move people closer to their work

Let’s travel in time and space with our imaginations. Imagine watching the industrialization and urbanization of the United States as though you were watching a movie. If you want to know what the world will look like after the petroleum runs out, play the movie backwards: the suburbs contract into the cities and people leave the cities for small farming towns and villages. It’s unlikely that suburbia would be completely abandoned, and less likely that we’d tear out the subdivisions to plant orange groves; more likely suburbia will end up as widespread slums.

You can throw away most of your copies of magazines depicting the back to nature lifestyle. Do you want to deal with petroleum running out, or do you just want to get away from it all? The strategies for accomplishing one or the other are not compatible. The end of petroleum means the end of the suburban lifestyle transplanted into remote regions where connections to civilization are already too tenuous.

Now imagine journeying to any one of many ancient civilizations where people are many but cars and trucks are still relatively few-compared to the USA anyway. Consider Egypt, Iran, India, China, and South Korea. Each of these countries consumes far less fuel both per capita and in absolute terms than the USA, but their standards of living, while modest, are tolerable. Another country worth mentioning is Sweden, whose standard of living is comparable to that of the USA despite much lower fuel consumption.

How do (or did) people in different times and places get along with much less fuel than is consumed in the present USA? From my experience in life, the biggest issue is minimizing the distances between resources, production facilities, workers, and consumers. American cities are
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just about as transportation-inefficient as it is possible to be. Jobs and services are heavily concentrated in the centers of urban areas, while the population is scattered sparsely over enormous suburban and ex-urban areas. Enormous sports complexes and mega-malls attract customers from distant locations. Sparse and infrequent inter-city bus and train routes—if any at all—leave a lot of our transportation hubs bottlenecked at the airports; this is convenient for terrorists but a problem for the rest off us.

In some parts of the world, typically the poorest or in some cases the oldest cities, there is nothing corresponding to the concept of a “downtown”. In these cities, markets and service-providers are dispersed throughout the city. Often the population density is surprisingly uniform, being not much higher in the center of town than at the edge, which may end quite abruptly (in ancient times there would have been a defensive wall on the boundary). This was the way cities tended to be built before cars, especially so where horses were uncommon or unknown.

In order to conserve fuel—not to mention create less tempting targets for war and terrorism—cities would need to be smaller and more numerous, the way they were in pre-industrial civilizations. Megalopolises like Mexico City, London, Moscow, Tokyo, etc, usually occur when there isn’t enough capital in the economy to spread it around more; it has to be concentrated to start new businesses. This may seem like an odd statement—but it was true enough in the 18th century when London and Tokyo actually started becoming megalopolises. Smaller and more numerous cities are generally more efficient than megalopolises because they keep workers and consumers closer to the planted crops, mines, forests, and ports.

Compare that to what we do now. Cotton is grown in Egypt, exported to China, where textiles and clothes are manufactured, and shipped the USA for end-user consumption. This is a simple case; consider the movement of parts for a German car or Japanese camera. Extreme centralization has another downside besides fuel efficiency: a single natural or man-made disaster can wipe out the entire global supply of an item. This nearly happened when a fire damaged a Japanese memory-chip plant, or more recently when a cyclone wiped out vanilla plantations in Madagascar, sending vanilla prices soaring.

Consider moving closer to family and friends, and encouraging them to

132 move closer to you. You’ll burn up less fuel going to see them, and you might need each other’s help in a crisis.

Don’t rush to move to a remote area. If an area is sparsely-populated, there is probably a good reason for that. As it is, there are already far too many people who have moved to desert and near-desert regions of the USA trying to “get away from it all”, and they are using up the groundwater faster than it is naturally replenished. There are also far too many people living at the ends of lines of communication and transportation that are already too tenuous, many of them in places where climate or soil conditions preclude any real farming.

Don’t expect to “live off the fat of the land”; there isn’t any. Real farmers work hard and live frugally. Yuppie burnouts who fancy themselves “getting back to the land” are only fooling themselves; all they have really managed to do is transplant their gluttonous lifestyle to a rural environment. The lifestyle hyped by the typical American back-to-nature magazine isn’t self-sufficient, environmentally sustainable, or economically viable. While you might reasonably try your hand at a backyard kitchen garden, don’t try to be a farmer unless you are serious about it and have prepared yourself.

Ostensibly “environmentally friendly” new housing is a popular topic in a lot of the back-to-nature magazines. Unfortunately, thanks to a housing bubble of absurd proportions intentionally created by the Federal Reserve, Freddie Mac, and Fannie Mae, housing has been massively overbuilt in the USA. Similar scams happened in much of Europe, Japan, and Australia. As a result, it seems unwise to encourage people to spend any more money on construction. Better to make use of what is already available as best as you can. Build shutters over your windows to keep the heat in on winter nights, and call it a day.

Move retail sales and services closer to the consumers

Retail sales and services that are as heavily-concentrated as they are in North America and to a lesser degree in some parts of Europe do have the advantage of encouraging price competition. This drove neighborhood grocers and shops out-of-business because consumers drive to the mega-stores and shopping malls looking for the best prices and selection. When the price of fuel rises high enough, unnecessary driving to save a few pennies ceases to make sense.
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Decentralized retail sales means smaller stores serving fewer customers, resulting in more staff overhead. That’s not necessarily a bad thing: less efficient staffing is probably a lesser evil than chronic high unemployment rates such as exist in much of post-industrial Europe, and smaller retail businesses are more likely to be run by the owners, who have more incentive to keep their customers happy than the average hireling. Certain retail operations lend themselves to automation, such as the vending machines that are ubiquitous in Japan. In the end, the convenience and time-savings probably more than make up for higher prices and increased staff overhead.

Adapt to local production

Consumption of locally-grown produce in preference to imported commodities presents some problems to be solved. Within my memory, fresh produce available in the winter in North America was sparse and of poor quality. Now in the port city where I live, we get hothouse tomatoes and cucumbers imported from Canada, lettuce and strawberries from Mexico, and fresh fruit from the southern hemisphere.

Some produce can keep remarkably well using relatively low-tech procedures. Some hardy vegetables can be left in the field all winter, and harvested as needed, while others can be trenched in or kept in a root cellar. Amazingly, there is at least one type of melon which will keep in a cool, humid spot until winter. Simple cold frames will extend the season for hardy leafy greens, all winter in some climates. Asparagus and bamboo shoots show up early in the year, when other fresh vegetables are scarce.

The Chinese invented a clever way to produce fresh produce off-season: mung bean sprouts! In some countries, radish, cabbage, clover, and fenugreek sprouts are popular. Don’t get too carried away with vast quantities of alfalfa sprouts: they are slightly toxic. Soybean sprouts must be cooked or they are indigestible. All these kinds of sprouts contain enough vitamin C to keep you from getting scurvy.

It used to be very common in most parts of the world for people who were not farmers but had a little spare land to raise some of their own food. There used to be a story about “the $50 tomato”; I’m afraid its meaning may be soon lost after the next round of price inflation. It refers to the results of an experiment in home gardening that resulted in each tomato

134 costing an extravagant amount of money due to the high cost of fertilizers, irrigation, soil amendments, and equipment. Learn to make do with a bare minimum of tools, save water in a rainbarrel or a cistern, and conserve nitrogen and potash from supplies that are currently wasted (ashes from the fireplace, composted plants and animal--including human--wastes).

The end of cheap fuel probably won’t mean the end of trade. We will need at least some trade for among several reasons to deal with crop failures. Ideally, shipments of foodstuffs would take into consideration relative supply, demand, and shipping costs instead of a dysfunctional currency exchange mechanism that encourages chronic trade deficits.

Raise less fuel-intensive food

Farming is fuel-intensive. Within my lifetime, Indians were able to somewhat feed themselves—albeit at subsistence level—using human and animal labor. Then came the “Green Revolution” involving tractors, highly-bred cereals, and artificial fertilizers. World population, including India’s, has grown significantly since then. I am not sure that we can go back to human and animal labor without starvation.

We shouldn’t have to—not yet, anyway. There will still be fuel for a while, just at a higher cost. We’ll need to use our fuel more efficiently. The status quo leaves a lot of room for cutting back. The rule-of-thumb is that it takes roughly 10 calories of fuel for each calorie of grain.

The main problem with grains with respect to fuel consumption is that all of our cereal crops come from annual grasses. Probably early civilizations selected grains according to which ones gave the most generous amounts of seed-and those would have tended to be annuals, which by their nature have a vested interest in devoting all their strength to producing seed. As a result of being domesticated annuals, our cereal crops need the farmer to break the soil surface for them every year.

A few scientists have actually been breeding perennial cereals. They are still in the experimental stage at this point and do not bear as heavily as standard varieties.

It takes roughly ten calories of grain-that is, 100 calories of fuel-to produce one calorie of grain-fed meat. Well, for starters, stop eating grain-fed animals. Consider the natives of countries like India and Iran; they

135

don’t eat much meat. Iranians stretch out their meat consumption except on special occasions or when they have guests; for religious reasons a few of them don’t eat mat at all. Average Indians eat modest portions of meat about 1 day in 3. Jains and some other Hindus don’t eat any meat.

What they do eat a lot of are grains and “pulses” (lentils and beans). Protein-rich leguminous crops such as lentils and beans have the advantage of harboring nitrogen-fixing bacteria in their roots. Iranians and Indians also eat more vegetables than Americans do; the fiber slows down their digestion and keeps even those among them who are well-fed from getting fat. So much for Atkins.

They also eat plenty of eggs and milk-products. Milk products are energy-intensive because you have to raise mammalian livestock. Eggs aren’t as bad, because chickens don’t need much real estate and they can live on table scraps and found insects.

A small home kitchen garden can be planted without a plough or even, for that matter, a rototiller. There are two ways to go about this. The more common way is to dig the plot of land with hand and spade, and grow your crops intensively so that you get relatively high yields per unit land. This is back-breaking work the first time but if you are careful not to compact the soil, use mulches and cover crops, and keep feeding it compost, the friability of the soil will improve over time and it will be easier to dig. Once the soil is friable, you can keep it that way using a tool variously called a “broadfork”, “deep-digger”, or “U-bar”.

The more radical approach is not to dig the soil on any significant scale. The purpose of this approach is partly to avoid the energy expenditure on turning over the soil, but perhaps even more so to avoid damaging the soil through erosion and destruction of the soil flora and fauna. Not having tried it personally, I am reluctant to recommend experimenting with it until your food supply is reliable. One question in my mind is where the large amounts of mulch involved are supposed to come from. It’s worth keeping in mind. Two books on the subject are “Lasagna Gardening”, by Patricia Lanza, and “Weedless Gardening”, by Lee Reich.

Efficiency versus Reliability

Unfortunately, efficiency and reliability are often mutually-exclusive. Consider the case of buildings: a geodesic dome is extremely efficient of

136 both material and energy, but it is fairly tricky to build (unusual angles; triangular and pentagonal shapes that most building materials don’t come in), its typically thin shell tends to be short-lived, and building flaws due to the difficulty of construction might cause the building to fail one way or another. A log cabin can be built from simple tools and will last a few hundred years. You would think that being made of wood (a good insulator), a log cabin is energy-efficient, but if it’s a real pioneer log cabin, it’s drafty because the gaps between the logs are hard to keep patched, and poorly-insulated due to the thinness of the walls between the logs. It also requires mature forest to harvest the raw materials to build one. A geodesic dome is efficient but unreliable. A log cabin is reliable but inefficient.

This trade-off is true of many technologies. During a fuel crisis, the breakdown in the economy is likely to force you to compromise efficiency for the sake of reliability. Until the economy builds up more efficient infrastructure, you can forget about aerogels and fuel cells. Passive solar is feasible because it is fairly simple to implement, but solar cells will remain toys of the rich. To compensate for lack of efficiency, more likely than not you will find yourself simply having to do without a lot of things.

Adapt to a lower standard of living

If you end up eating more cabbages and fewer papayas, you may also have to give up some of your favorite imported manufactured items. The “80-20 principle” suggests that probably 20% of our activities use up 80% of our resources. Doing without resource-intensive products, or substituting cheaper goods for more expensive ones, can probably cut down on most of the fuel that is consumed producing fuel-intensive products.

Which products are most fuel-intensive? Unfortunately, at the moment there is no easy way to tell, but as fuel prices increase the cost will show up increasingly in the finished good; by cutting back on expensive products, you will probably be cutting back on fuel-intensive products.

Don’t be surprised if governments decide to ration certain commodities. It’s a bad idea, but it makes it look like someone in charge is “doing something”. What works better is if you make your own decisions regarding how to spend your money. I can’t tell you what your priorities will be, but I can plant the seeds of ideas regarding the kinds of things you might willingly give up. Europeans use less energy than Americans despite
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comparable lifestyles. They do this by making a lot of small choices like not having hot water tanks; instead they have one or two on-demand water heaters that only heat water while it is being used. You can hang laundry out to dry in most parts of the world during most of the year. Outer garments (not underwear) can be worn a few times before laundering if they are not too dirty, and towels can be left to dry to be used a few times. Yes, I like nice fresh clean clothing and towels too, but such is life.

People in many parts of the world do without dishes and cuttlery. Ethiopians, for example, use Injera (a pancake-like bread) as both plate and scoop. No need for dishwashers either.

Farmers once made good use out of materials on hand. For example, farmboys and farmgirls who are old enough may remember using dried corncobs in lieu of toilet paper. Dried shredded cornhusks, or better yet the husks of certain other grains, are useful as stuffing for mattresses and pillows. A “composting toilet” conserves some nitrogen (some is lost in the composting process, which is necessary to avoid spreading disease) and saves the expense of a more complicated and larger-scale sewage system.

Implementation

The good news about this fuel-savings plan is that you don’t have to wait for an international bureaucracy to come to agreements and then implement them. Just do it yourself. Find a home, job, and services that are all closer to each other than they are now. Start a kitchen garden in your back yard. Don’t buy anything unless you really need it and sell off what you already have and don’t need, keeping some of your savings in precious metal coin. Good ideas spread on their own.

138

[Editor’s Comments: While I do not agree 100% with the philosophy of winning espoused in this article, it does work, particularly in the type of society we live in today. Yet even this writer admits that survival is not something that you can do alone. In any case, this article has a lot of good advice to offer, starting with the author’s observation that you will not prepare for energy depletion by buying things.]

How to Plan for Peak Oil on a Limited Budget

Chris Lisle

(My name is Chris Lisle. I’m an attorney. I’m 40 years old. I have a wife of 12 years and three young children – the oldest is nine. Before becoming an attorney, I served in the Army on active duty for three years. I was an infantry sergeant, a paratrooper. After that, I enrolled in college and became an infantry officer. I did the rest of my required time, finally being honorably discharged as an infantry captain, having spent many years as a reconnaissance platoon leader. I’m Ranger qualified, meaning I completed Army Ranger School. All that is to say I’ve spent many months in the field under less than favorable conditions. In addition, I’ve been to many primitive living skills courses taught by the Bolder Outdoor Survival School in Utah. Check out Boss on the internet. These are very primitive courses, where you go into the desert with nothing but a cup and a knife, no matches, no toilet paper, no canteens, no tents or sleeping bags, no flashlights, no food. I’m an avid runner and biker. I’ve completed several marathons and several triathalons. I’ve never been great at anything I did, but I’ve always finished, and you can too.)

Preparing for peak oil can be relatively easy, since the preparation is 75% mental, 15% physical, and 10% fiscal. Don’t be flabbergasted at what to do. Quit asking should I buy solar? Should I buy an axe? Should I buy a gun? The answers are no, no, and no. If in fact, billions of people will die, look at all the stuff that will be left behind. So, don’t buy it, pick it up off the ground when others leave it behind.

This feeling of a need to buy stuff is in fact the very reason why we have this predicament. We over-consume. The preparation problem is not addressed by buying more stuff; it’s addressed by mentally and physically getting used to the idea of getting by on less stuff. The more you learn, the less you need to carry on your back. People spend 80% of their time worrying about things that don’t happen. So, stop worry and start acting.

To illustrate the absurdity of buying stuff, what would you buy? It’s
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impossible to know what to buy, because the event of peak oil is unknown in both time and scope. Preparing for peak oil is not like preparing for a hurricane which we know will hit sometime next week, so we will buy wood to board up the doors, some extra batteries, and maybe get out of town for awhile. Peak oil will not be some isolated calamity that you somehow survive and wake up the next morning and count your blessings. Preparing for peak oil is all about preparing yourself mentally and physically for a complete and permanent change in lifestyle. It is first realizing that there will be no one to come to your rescue the next morning — there will only be you and those around you, and the realization that the next morning will be more of the same, maybe worse than the day before. It’s the realization that you will have to learn to get by using less. So start now by getting over the idea you have to buy stuff and get into more debt.

So how do you prepare for a situation like peak oil, which is so indefinite in time and scope? Since we don’t know exactly what will happen and when, any preparation has to prepare you for any contingency at any time — now or 20 years from now. If you do the following, you and your family will be prepared for peak oil or any thing else life may throw at you. Those things are: (1) develop the right attitude; (2) stay healthy; (3) get out of debt; (4) decide where your going to live (build your shelter); (5) buy a good sleeping bag; (6) have a month of food on hand; (7) get good peers.

Attitude

Positive attitude is the most important aspect of surviving anything, including life in general. Life in general is just one big survival course and we all die in the end anyway. So life isn’t about surviving death, it’s about enjoying what time you have. A positive attitude is important to success in life and it’s the difference between living or dying in a true survival situation. All survival courses begin by telling you to get the right attitude, no matter what. To survive anything, including life, you must first adopt a “can do,” “will survive” attitude. If you don’t believe you will survive, you won’t, plain and simple.

You have to always believe that you will survive; you can’t be a quitter. It’s the same thing you teach your kids everyday, don’t quit. Go to school each day, do your homework, try, don’t quit, and everything else will work itself out. Why is it that simply not quitting will get you to the finish

140 line? It’s the law of averages; it’s because others will quit. As others quit, it moves you forward. A good example of this is the old joke about two hunters. Two hunters see a bear coming into their campsite and one starts putting on his running shoes. The other hunter says “You can’t outrun that bear.” The first guy says, “I’m not going to outrun the bear. I’m going to outrun you.”

In any situation, all you have to do is outlast the ones that quit. Think of peak oil as the bear. All you have to do is outrun the others, not the bear. Don’t worry if others will quit, they always do. Look at all the millions of people that drop out of high school. Of those that do finish high school fewer go on to college, and fewer still finish college. These are people that quit even though it’s so easy to get through high school and college. In America, an average student can make it through high school and college if they simply don’t quit. I made a “C” average my whole life, but now everyone thinks I’m successful simply because I got my degrees and became a lawyer. I’m a lawyer not because I’m brilliant, but because I finished and never gave up. If a person doesn’t quit and gets through high school and college, they will finish ahead of the vast majority. So, with peak oil, have a good attitude, never quit, and know that you and your family will survive. As they say in Army Ranger School, “Hard times don’t last, hard people do.”

Health

It never makes any since not to be physically fit and healthy. Staying fit and healthy should be a part of life whether you are preparing for peak oil or not. But for those who need some extra motivation to get in shape, find it in peak oil. How can anyone believe in peak oil and not be in shape? For example, there may be little or no medicines right? Vast numbers of Americans, both young and old, suffer from obesity and are kept alive by a health system that may not survive peak oil. Those unhealthy people can barely walk up a flight of stairs right now. What are they going to do if there are no medicines to support their unhealthy lifestyle and no air conditioning, elevators, escalators, or motorized shopping carts to get their groceries? These unhealthy people are the ones that will quit first and not survive peak oil — don’t you be one of them. All these millions of unhealthy people have little chance of making it. The bear of peak oil will swallow them up. All you have to do is outlast them, and that won’t be hard if you just do a little today to get in shape and stay healthy. Just a
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little exercise and you will be okay. Basic physical fitness costs you and your family nothing, but pays big dividends not only in everything you do but in your mental attitude — remember, attitude is the first key to survival.

So, you had better be on your way to physical fitness or you will be swallowed up by the bear of peak oil. The more physically fit you are, the less sick you will be. Further, in a culture that will be more and more dependent upon physical labor, you will be prepared to take on that challenge. This means you start eating right and getting some exercise. If you smoke, quit. You don’t have to join a gym. You don’t have to buy anything. All it takes is a little discipline to set aside a some time each day. Exercising a mere three times a week and practicing some discipline at the dinner table will put you ahead of millions of others. Do some pushups and sit-ups three times a week, and run, walk or bike three times a week and you will be okay — cut the deserts and fried foods.

If you believe in the calamities of peak oil but are not willing to get in shape and start eating right, then you don’t really believe in peak oil, it’s only “peaked” your interest. Further, if you can’t discipline yourself to workout, you don’t have the winning attitude it is going to take to survive peak oil, and probably won’t survive life’s normal ups and downs. Life is and always has been about survival of the fittest. Survival of the fittest, literally, starts now. Make sure you and your family keep regular dental and health exams each year — prevention now, because there may be no future cure.

Debt

Get out of debt! You should begin getting out of debt immediately. I say this as a lawyer. Everyday, I see people’s lives ruined because of debt they can’t sustain. One minute, they are happy thinking their world is okay. Then, they are suddenly and completely debilitated by an injury or illness, or they lose their job, and their financial house of cards comes crashing down on them. Peak oil will do the same. Get out of debt now. This requires as much discipline as getting in shape. Most of you will probably have to completely change your lives to get out of debt. You should do this now while you control it before peak oil forces it on you.

By definition, getting out of debt doesn’t cost you anything, but it’s not easy. You must learn to live on less. You will be preparing yourself and

142 your family for a post peak oil economy and keeping the creditors away at the same time. Hopefully, as you get out of debt you will also be stockpiling some cash savings and increasing assets. Getting out of debt is like the old credit card commercials where the hordes go after those people with high interest credit cards and pass by the low interest credit card holder. Thus, if you get out of debt, the bear of peak oil will pass you by and go gobble up those millions of other Americans who are out spending like there is no tomorrow. The problem with the philosophy of spending like there is no tomorrow is that it’s unrealistic. There is always another tomorrow, and no one knows what it will bring. So, be prepared for that unknown tomorrow by getting out of debt.

There are always ways to cut costs. You save money not by getting a better paying job, but by cutting costs/expenses. To save money and get out of debt, you need to immediately quit buying stuff that you don’t need. Use that money saved to get yourself out of debt. If you have to, cancel all nonessentials like cable, newspaper, and cell phone, quit eating out and start eating at home. Cancel your credit cards!

Getting out of debt may mean down-sizing your life-style like selling a car that’s too expensive or a house that you can’t afford. The home and the car are the biggest expenses for most people. People can often downsize a home by selling one that’s too expensive, make a little money on it, and then buy a cheaper smaller house. Bottom line — get out of a lifestyle that you can probably barely afford now and certainly can’t afford in a time of crisis.

Learn to discipline you buying — before you buy anything, ask whether you need it or desire it. There is a big difference between need and desire. For example, you need to eat, but you don’t need to eat desert. Craving a desert is desire, not need. Save the money, don’t get the desert, and you get in shape and out of debt at the same time. In this way, you are preparing for peak oil and so far, you haven’t spent a dime. By recognizing the difference between need and desire, you are also working on your attitude, which is so critical to surviving a changing world.

Your Home

Shelter is the first priority in a true survival situation — then water, then food. In a true survival situation, more people die of hypothermia than for lack of thirst or food. This will be true with peak oil. So, let’s talk
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about your shelter. Your shelter is your home. In a true survival situation, you need a shelter near a source of water and out of the extremes of the environment if possible. So, how do you select a home site meeting these criteria? Here are some considerations:

(1) Own your home if possible. You need to own if possible, not rent. Owning a home is always the best thing financially, peak oil or no peak oil. Keep the home simple and inexpensive. Further, it is usually harder to get a person out of a home they own than it is to evict a tenant. Everyone does not need their own bedroom and bathroom. Abe Lincoln was raised in a one room cabin, and he turned out okay, and so will your kids.

(2) You need a home with a yard. You need a yard to be able to have a garden, collect water, etc.

(3) Don’t live in a condo or any type of multi-housing. Don’t live in an apartment or a trailer park. Condos and apartments probably don’t have any usable yard space and become unbearable if the heat or AC goes off. That housing is unlivable if the elevators don’t work or the water shuts off. So, move to a home and get out of the apartment or condo.

(4) Live in a mild climate area. Live in a part of the United States where you can will not need heating or air-conditioning to survive. The area also needs ample rainfall each year (not Arizona or New Mexico). For example, in my home state of Arkansas, the climate is mild enough you can survive the winter, if you had to, with a blanket. You can survive summers by sitting on your porch. There are no droughts here, at least not yet.

(5) Live in a state where your home is not subject to foreclosure by any creditor other than your home lender. In many states, Arkansas for example, the home is exempt from foreclosure by anyone other than the home mortgage holder. So, if you get your house paid off in Arkansas, it is truly your castle. Move to a state where your home is exempt from creditors. This makes the most financial and survival sense.

(6) Downsize your home. Many people have too much home. Big homes are expensive to heat and cool, expensive to keep up, and cost more. Downsize everything, including your home. Do more with less! Get lean and mean.

144 (7) What home should you buy. Any small home in a small community, within walking distance of a school and store, a home with a yard, preferably an acre lot to plant a garden, with a pond or a swimming pool for a source of water (pools hold up to 15,000 gallons of water or more), in an area with ample yearly rainfall. You can buy homes in small communities in rural states very cheap. Check any of the following states: Oklahoma, Missouri, Kansas, Arkansas. At one time, some communities in Kansas were offering free lots to anyone who would build a home on them and take up a residence there.

So far, nothing I have suggested has cost you anything. However, if you get your body and budget in shape, and you make sure your shelter is in the right place and the right cost, you stand a good chance of surviving the bear of peak oil; at least you will be ahead of the curve.

Your Sleeping Bag

There’s only one item I recommend you buy, and that’s a good sleeping bag. A good sleeping bag is worth its weight in gold. You need a good sleeping bag for many reasons. In a true survival situation, most people die because of hypothermia, not because of lack of water or food. A person can die of hypothermia in temperatures well above freezing. Just getting cold and wet at 60 degrees can make someone go hypothermic. In any survival situation, maintaining body temperature is critical to surviving. Further, getting sleep is essential to a good attitude and essential for making good decisions. Cave men would have killed for a good sleeping bag.

How does a good sleeping bag have anything to do with peak oil? As fuel supplies dwindle, people wonder how to heat their homes without any home heating oils. The answer is easy, a $400 or less sleeping bag. I’ve slept comfortably in the snowy Italian Alps and in Alaska with no fire, no tent, and no ground pad — all I had was a good sleeping bag. I’ve spent many nights outside, and I am here to say that a good sleeping bag can keep you cozy warm in any climate under any conditions, be it rain, sleet, or snow. Even if you now live in a warm climate like southern Florida, you never know where you will be in 10 years if forced to migrate for some reason because of changes brought about by peak oil. You too will need a good sleeping bag. It is your mobile shelter.
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A good sleeping bag is a survival must and first on my list of survival/peak oil equipment. For a one time expense of $400 or less, you never have to worry about electric heat, wood heat, gas heat, or where you are going to sleep. The sleeping bag is lightweight, will last a lifetime if cared for, and easily transportable. If you trust me and buy a sleeping bag, buy a synthetic bag, not a down bag. Synthetic bags keep you warm even when wet, down bags don’t. Always buy a bag with a temperature rating at least 15 degrees colder than your average winters. In my opinion, you should buy a synthetic bag rated down to minus 20 or 25 degrees (trust me). Here are some good dealers in cheap synthetic sleeping bags – “Cheaper than Dirt” and “High Peak.” I recently bought three synthetic sleeping bags rated down to -20 degrees for $60 each. I can survive anywhere now. Have bag, will travel.

Food

Have a month’s supply of food on hand ($500). There are numerous websites dealing with food supplies etc. But basically, buy things you will eat. Remember, though, you are eating to survive, not for taste. When choosing foods, dry milk, white rice and dried beans will last almost indefinitely if stored right (and their cheap, a fifty pound bag of white rice costs about $13.00). Canned foods will last two years, longer if stored right. Honey is good food, stores for a long time, and is also a good home medicine. Honey is a natural antibiotic and can be used to treat wounds, even gunshot wounds and burns. Do an internet search on honey and wound care. Learn all about it. Iodized salt is a must and will last indefinitely. Pure sugar is a must, and lasts almost indefinitely. Peanut butter is the best all round survival food. You don’t have to heat or cook it, it comes in its own container, you can eat it with your finger, and its crammed full of protein, carbs and fats. It will keep you going. It lasts two years on the shelf.

Peers

We all know that peers are an important part of growing up, but they are just as important to us as adults as they were to us as kids. Though I’ve been through many extreme survival courses, I have no illusions that I could survive alone for very long. Surviving alone in the wilderness is for movies. Even cave men lived in small groups and depended on the group to survive. Nations are just bigger groups. Peak oil will not be the death of us all, there will be survivors. To survive peak oil and life, you are going to have to be surrounded by good, honest, trustworthy people — people
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that help each other out. A group provides strength and security in many ways. For example, you cannot learn everything you need to learn. It would be impossible to know all trades or even know what trades to learn, so just find a community of people, develop good relationships, and you will be okay. The collective knowledge and power of your community is what will get you through peak oil.
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First published in MuseLetter # 146 / May 2004

Growing Security

Richard Heinberg

(Richard Heinberg is the author of six books including The Party’s Over: Oil, War and the Fate of Industrial Societies (New Society, 2003), and Powerdown: Options and Actions for a Post-Carbon World (New Society, 2004). He is a journalist, educator, editor, lecturer, and a Core Faculty member of New College of California, where he teaches courses on “Energy and Society” and “Culture, Ecology and Sustainable Community.” His monthly MuseLetter was nominated in 1994 by Utne Reader for an Alternative Press Award and has been included in Utne’s annual list of Best Alternative Newsletters. His essays and articles have appeared in many journals including Z Magazine, The Futurist, Earth Island Journal, Wild Matters, Alternative Press Review, and The Sun.)

Once one has grasped the implications of the imminent global oil production peak, it makes sense to try to prepare as much as possible for the event and its trail of consequences. Given the importance of petroleum for modern industrial agriculture, as well as for our truck-based food distribution system, producing more of one’s own food would appear to be one of the first priorities.

In this essay I aim to describe very cursorily my wife’s and my attempts to do this, in hopes that our experience will help shorten the learning curve for others. Along the way, I will also discuss some broader issues related to food production—from the social and political to the philosophical.

There are lots of good reasons for gardening or becoming more self-sufficient as regards food—probably enough reasons to fill a small book. I’ll mention just one that appeals to my peculiar mentality. Anthropologists have found through long experience that knowing the way a society gets its food enables one to predict fairly accurately how the people in that society will be found to raise their children, and conceptualize and approach the sacred, how large their social units will be and how stratified, and so on. Hunter-gatherers never have kings and queens; people in irrigation-based pre-industrial agricultural societies almost always do. Most people in modern industrial societies get their food (which has been grown with fossil fuels) from supermarkets and restaurants, and this subtly

148 and unconsciously shapes their entire worldview, sowing in their souls an imperious aloofness from the natural world around them. And this, in turn, enables them to turn a blind eye to the utter devastation of the biosphere on which their own continued existence depends. If we are to survive, we need to create a new culture to supplant ecocidal mass-consumerism (the “American Way of Life”). But ultimately that project cannot succeed on the basis of slogans and legislation; it must involve a fundamental change in the way most people get their food.

Fine. Local, smaller-scale, less fuel- and chemical-intensive food production is essential from the perspectives both of personal survivalism and of societal transformation toward sustainability. So how does one go about it?

It’s simple: just grow your own food. Buy some seeds and some garden tools, plant the former in ground loosened with the latter, apply water, wait a few weeks, and eat.

But of course in reality it’s not simple at all. Let’s back up a step: what about buying seeds at the store? That assumes that the seeds have arrived at the store on fuel-fed trucks, having been produced and marketed by some giant seed company hundreds of miles distant. This could be a perilous assumption. Zoom in on any aspect of the home gardening project (tools? water? land ownership? money with which to pay the rent or mortgage?) and you’ll find similar hidden dependencies. In fact, circumventing the industrial food system is damned hard. Purists are in for disappointment and frustration: all is compromise. Whatever disengagement can be achieved must be won in stages.

Briefly, our personal experience: Four years ago my wife Janet and I bought a suburban house on a quarter-acre lot. Before then, we had been renting a tiny house further out of town, where we had even less garden space. Neither of us was a novice gardener even then: Janet had worked as a landscape manager and was schooled in herbalism, while I had done my own share of gardening starting in childhood.

When Janet and I finally achieved the American dream of home ownership (the suburban house with two cars, two parakeets, and a big mortgage), we went to work. The house itself was small (1200 square feet) and pathetically run down. We worked for eight weeks painting and remodeling until it was habitable; then we installed photovoltaic solar panels.

The garden was the next immediate priority. Over the course of the
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first year we planted two dozen fruit and nut trees and established a dozen garden beds.

When we moved in, nearly the entire property was covered with weeds and Bermuda grass. Rather than spraying herbicide or trying to dig all of the weeds out, we sheet mulched—covering the grass with layers of cardboard and inches of nitrogen-rich composted bedding from turkey pens. The actual garden beds did require hand weeding, and so over the course of the first year we removed many cubic yards of Bermuda grass and wild onions.

The next year, with the help of a friend, we built a garden room/greenhouse on the south-facing back of the main house. My idea at the time was that the greenhouse would generate heat during the winter to warm our home, thus cutting down on natural gas usage—as well as helping with food production. The construction of the greenhouse ended up being a year-long project, but it is better built than the house itself. However, it combines too many functions to do all of them well. In order to keep it from heating up too much in the summer, we gave it eaves and insulative (“high-e”) glass. The result: its interior stays within a comfortable range during both winter and summer—which is great for starting seeds and over-wintering plants during the chilly season, or providing shade for potted plants in July and August—but we just don’t get enough solar gain in the winters to make much of temperature difference for the rest of the house. (My advice: an attached greenhouse is an excellent idea; however, if deriving heat for your house during winter is a priority, design accordingly with lots of glass and heat sinks.)

Before we got started, we drew diagrams of the land and tried out several possible garden designs. We used Permaculture principles to site pathways, orchards, berry patches, the culinary herb garden, and the veggie garden beds, taking into account existing off-property shade trees, drainage, and other non-movable existing features.

The property was dominated by two large shade trees when we moved in (there were also two plum trees and a loquat). We agonized over the decision, but eventually chose to have the shade trees removed and ground into wood chips (which now cover our garden pathways). As replacements we chose three apple varieties, two pears, a French plum, a pomegranate, a fig, a peach, a lemon, an almond, and a walnut (plus blueberry and currant bushes, strawberries, and other perennials).

While it was inevitable that our main garden would be in the large back yard, the property also had a small front lawn (of Bermuda grass, of course). We sheet-mulched over it, built a swale for water catchment,
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We feel that we’ve crammed nearly all of the productivity into a suburban house lot that we can. There’s no swimming pool here. However, we did finally decide to include a lawn—30 square feet of it beneath a plum tree, whereupon we rest our lawn chairs in the summer, the better to survey our realm while sipping mint julips.

Our home library is well stocked with books on gardening, ranging from philosophy to history to humor to practical advice. A few gems:

For the contemplative gardener, there is probably no better book than Masanobu Fukuoka’s classic, The One Straw Revolution: An Introduction to Natural Farming (St. Martin’s, 1978). Let’s face it: agriculture is war. We encourage the growth of the plants we want (those are called “crops”) and discourage the growth of plants we don’t want (these we term “weeds”), thus simplifying the ecosystem and reducing biodiversity. Fukuoka calls a truce, asking whether there may be ways of working more with nature and less against it.

Gary Nabhan’s Enduring Seeds: Native American Agriculture and Wild Plant Conservation (North Point, 1989) offers a clear glimpse into the food production practices of the people who inhabited North America before the Europeans invaded. This book is much more than a mere sentimental paean to the noble savage as intuitively environmentalist food producer, discussing (inter alia) Native societies that farmed themselves to extinction—such as the Hohokam, whose very name means “the exhausted people.” Few people today appreciate the fact that many of our staple foods (maize, potatoes, tomatoes, beans, peppers) came from the work of countless generations of Native American plant domesticators. For American gardeners in particular, some understanding of indigenous practices seems essential.

John Jeavons, author of How to Grow More Vegetables (10 Speed Press, 1974, 1991), is the maven of biointensive gardening—a method that relies on double-digging garden beds and composting in order to achieve closer plant spacing and maximum productivity. Jeavons has done the best scientific work that I know of on the vital question of how to support the greatest number of people on the minimum amount of productive land while conserving or even building topsoil. Biointensive gardening is labor
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and knowledge intensive, but it is also probably our best hope for feeding a post-petroleum world. Jeavons has written other useful books and publishes (via his organization Ecology Action <www.growbiointensive.org>) a wonderful seed catalog, featuring heirloom varieties unavailable elsewhere. Janet and I are fortunate to live only an hour’s drive away from Jeavons’s home base.

Australian authors Bill Mollison and John Holmgren are the originators of Permaculture—a design system for “permanent agriculture” on a small scale (Mollison and Holmgren began their work in the mid-1970s but parted ways many years ago). Permaculture has become an international movement with its own magazine (Permaculture Activist <www.permacultureactivist.net>), and with certified instructors offering consultations and classes worldwide. Janet and I have Holmgren’s new book, Permaculture: Principles and Pathways Beyond Sustainability (2002, distributed by Chelsea Green), as well as a basic Permaculture how-to book, Rosemary Morrow’s Earth User’s Guide to Permaculture (Kangaroo Press, 1993); we have also taken a short course with Mollison himself. In addition, we have a copy of J. Russell Smith’s 1950 book, Tree Crops: A Permanent Agriculture (republished by Harper in 1978), which served as an early inspiration to Mollison and Holmgren. Annual gardens are necessary for vegetables, but they’re a lot of work compared to food-producing trees—hence our mini-orchard.

British author John Seymour has written many books on rural life and self-sufficiency, and maintains a school for self-sufficiency in Wales. We had seen Seymour’s books while visiting friends in France; recently, while browsing a local used bookstore we were fortunate to find a copy of his The Guide to Self-Sufficiency (Popular Mechanics Books, 1976), a lavishly illustrated step-by-step walk-through of the processes of obtaining food from the wild, food from animals, and food from the garden. The author also shows the essence of various crafts and skills (making bricks and tiles, thatching, spinning flax), and discusses ways of harnessing natural energy sources. This sort of practical information about how pre-industrial people supported themselves is becoming ever harder to find, and could be invaluable in the future. Seymour’s books are more widely available in Britain than in North America, but they are well worth searching out.

Urban gardeners would be smart to seek out a used copy of The City People’s Book of Raising Food by Helga and William Olkowski (Rodale, 1975), which offers advice on vegetable varieties for small areas, succession planting, food storage in limited spaces, and intensive interplanting, as well as raising food from small animals (chickens and
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For those with a larger rural property, an essential book is Malcolm Margolin’s, The Earth Manual: How to Work on Wild Land Without Taming It (Heyday, 1975)—a wonderful, practical guide to caring for soil, trees, and wildlife.

Surveying the stack of books I’ve selected from our shelves, I’m impressed by how many of the best were published in the 1970s. The sustainability pioneers of that recent era (a period of energy, financial, and political crises, let us not forget) have left us a rich legacy.

I don’t want to give the impression that Janet and I get all, or even most, of our food from our garden. In a couple of more years, when our trees are mature and all of our beds are productive, and when we have a couple of chickens, as we plan to, we might realistically hope to eat mostly from the garden for half the year. But we are still primarily dependent, especially for grain-based foods, on the local store (we’re lucky to have easy access to Community Market—a worker-owned natural foods outlet that buys from local farmers whenever possible).

Growing all of one’s own food is certainly possible: I recall my father, who was raised on a farm in northeast Missouri, telling me that his family was self-sufficient in nearly everything but salt and sugar. But that kind of lifestyle takes time and hard work, and assumes the need for only a small cash flow (and therefore also assumes the availability of cheap land with low property taxes). The modern suburban American gardener needs a career to support the habit, and it is unrealistic to expect to have a career (or, in our case, six jobs or careers split between two people) while becoming entirely food self-sufficient in one’s spare time.

In addition to lack of time, we face other challenges. Northern California has an agreeable climate: it is virtually impossible to freeze to death here; however, there is typically almost no rain from May till November. Luther Burbank declared Santa Rosa the most favored place in all the Earth for gardening, but here irrigation is the basis for survival. So where does the water come from? The Russian River, the primary local waterway and a source of fresh water for much of the region, is already being supplemented by a diversion of the Eel River, further north. And yet even this is not enough to supply the needs for anticipated future development (the population of northern California is growing rapidly, mostly due to immigration). Janet and I are fortunate to have a well on our
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property (we haven’t yet gotten around to supplying it with a pump), but the water table in our valley is falling. We have installed water-conserving drip irrigation systems for most of our garden beds, but even so we find ourselves using 5,000 to 12,000 gallons during a typical month in the dry growing season (versus 2,000 during the rainy winter). Currently water costs us $2.65 per 1,000 gallons—but how long can this precious resource remain so cheap?

Another challenge to the gardener in a temperate climate is planning for a year’s production. It is surprisingly easy to grow too much of one crop and not enough of another—to be overwhelmed with tomatoes and zucchinis in August but to have almost nothing coming from the garden in January. Of course, it is difficult to know ahead of time whether this year will turn out to be a good or bad one for a particular crop, but it is still essential to try as best one can to avoid surfeit while ensuring sufficiency. This requires experience and research.

Temporary abundances are not to be entirely avoided: many foods can be stored relatively easily, and food storage is essential if one is to even attempt self-sufficiency. In our arid Mediterranean climate, we have found sun drying to be the simplest and least energy-intensive method (we dry tomatoes and fruit.) Canning is better for putting aside large quantities, but requires more equipment and the dedication of an afternoon now and then to an intensive operation. Dry beans need no processing for storage other than shelling, and some apple varieties will keep throughout much of the winter if they’re in a cool place.

We make some attempts to save seed from year to year, but still find ourselves buying most of our seeds from several excellent organic suppliers. Seed saving is an art in itself, and requires knowledge, among other things, of how various plant varieties are pollinated.

Maintaining soil fertility is one of the most important aspects of gardening. Without attention to this, one sees a very noticeable drop-off in garden productivity within only two or three years. We have compost piles and a worm bin (building and maintaining these is an art in itself, about which books have been written). But our food system is not a closed cycle: plants take up nutrients from the soil, we eat parts of the plants, and we compost the rest—but then our human wastes get flushed into the city sewer system. Eventually we would like to have a composting toilet, but currently these are illegal in Sonoma County. Consequently we have to buy manures, composts, and other amendments to supplement the soil-building process.

154 Even if Janet and I were to become spectacularly successful at growing all of our own food sustainably, we would still face a serious problem. As energy resources become scarce and the life-support infrastructure of modern suburbia breaks down, people who haven’t had the same forethought that we have will endeavor to survive in any way possible—and some of these people will be violence-prone folks with nothing to lose. Under such circumstances, individualist survivalism will be pointless; the best insurance against crop theft and general chaos will be community solidarity. Entire neighborhoods will need to be organized for collective security and for cooperative food-growing efforts. To be effective, efforts along these lines will need to start before the breakdown.

Fortunately, there are precedents for the widespread adoption of backyard and community gardening. As David M. Tucker has documented in his fascinating book Kitchen Gardening in America: A History (Iowa State University Press, 1993), during previous periods of economic and political turmoil city and suburban dwellers have responded by turning lawns and golf courses into potato beds. I had previously heard of the Victory Gardens of World War II; I didn’t realize that the phenomenon was even more widespread during World War I, and that in both instances it began not with a government program, but, according to Tucker, with spontaneous citizen action:

The war gardening of 1917 emerged from consumer fear of rising prices and actual food shortages. Threatened railroad labor strikes and the anticipated American entry into the European War created speculative food hoarding in the inter of 1916–17, leading to an inflationary price spiral that quickly doubled the cost of most food staples in New York City while onions soared 700 percent in cost and cabbages 2,000 percent.

Volunteer community gardens appeared throughout the country, including school gardens and gardens for the poor. Only later did the government decide that this was a good idea and begin a propaganda campaign to encourage the effort.

After the War, the garden craze subsided for a decade; however, “the hard times of the Great Depression turned both the middle class and the unemployed back to the land.” As World War II approached, Agriculture Department Secretary Claude Wickard “called a special National Defense Gardening Conference in Washington . . . to both seize control of the
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victory gardens leadership and kill any war garden enthusiasm.” Wickard went so far as to label garden enthusiasm “unpatriotic.” But despite initial official discouragement, victory gardens sprang up everywhere—“parking lots, playgrounds, college campuses, vacant lots, and backyards.” Twenty million victory gardens were planted in 1943, including one on the White House lawn (by now Secretary Wickard was at the head of a pro-garden propaganda campaign).

During the oil shocks, war, and economic recessions of the 1970s still another wave of gardening mania swept the country—and in some ways we are still in the trailing end of that most recent wave (biointensive gardening and Permaculture are perhaps its greatest ongoing contributions).

With rising fuel prices, we will no doubt see yet another spontaneous explosion of interest in backyard food production. However, this time the added productive capacity will be required long-term, and the need itself will be greater. Urban and suburban families who know nothing about composting or saving seed, and who lack even basic garden tools, will need information and supplies. Local coordination will be essential.

A few communities have already made helpful steps in this general direction. Berkeley, Calif., has instituted a Food Policy Council (<www.berkeleyfood.org/>), whose mission is “To build a local food system based on sustainable regional agriculture that fosters the local economy and assures all people of Berkeley have access to healthy, affordable and culturally appropriate food from non-emergency sources.” The Council works to “improve linkages between local organic farms and means of distribution throughout urban areas, and expand opportunities and support for urban gardening and farming.”

Such local councils are especially needed given the intractable reality of national policies: the US Department of Agriculture lends nearly all of its considerable institutional support to giant agribusiness cartels, monopolistic seed companies, and the agricultural biotechnology industry. Many state agriculture departments do the same.

At New College of California in Santa Rosa, we have started an Ecological Agriculture program, which teaches students exactly the skills that will be needed. We hold many of our classes at the Occidental Arts and Ecology Center (<www.oaec.org>), which maintains decades-old gardens of thousands of rare heirloom vegetable varieties and offers public classes on seed saving, composting, and food activism. I am proud
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of the intelligence and quality of what we at New College, and the folks at OAEC, are offering. Still, these efforts barely scratch the surface in terms of what is needed in order to make our county self-sufficient and sustainable in terms of food. I can only hope that, as economic conditions deteriorate as a result of the inevitable rise in energy prices, many more people in this area will become interested in food security issues.

Meanwhile, as I walk down our suburban street and peer at my neighbors’ lawns and ornamental plantings, I can’t help but be worried by the magnitude of the challenge ahead.

It is mid-June as I’m writing this—the end of spring and the very beginning of summer. Our garden is burgeoning, but we have to water some beds almost daily. The snails are eating our greens. Birds gobble our bean seedlings before they can establish themselves. The artichokes, fava beans, and loquats are done for the year. The apples, pears, peaches, and tomatoes have yet to start coming in. Most of Janet’s and my meals are still based on food from the market, with our garden supplying peripheral supplements like onions, chard, parsnips, a few early potatoes, beets, peas, scallions, lettuce, Napa cabbage, a few berries, and herbs.

If we could assume that the world will go on as it is indefinitely, our garden would constitute a satisfying hobby. Given what we know about the coming energy famine, it is the basis of our future security. One of our neighbors (also an avid gardener) understands the oil-peak dilemma, and has asked me to give a lecture on it for other employees at the corporation for which he works. Cultivating relationships with all of our other neighbors to this degree would be a full-time job, yet we know we must start somewhere. The sooner more gardens are planted, the better of we all will be.
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Homeland Security Equals Free Range Chickens and a Good Dog

Jim Hogue

A Riddle:

Carl Hammer has 600 free-range, egg-laying hens. He lives in Montpelier VT where temperatures drop to -40 degrees F. His barn is unheated. His hens lay for 12 months out of the year. The fecal matter from the chickens does not pollute. Coyote, fox, fisher cat, skunk, raccoon and aerial predators make their livings in the same niche. This is not Carl’s primary business. He turns a profit.

How?

Answer: Garbage.

Living in the State Capitol, Carl has access to all the garbage his flock could ever want, especially when the legislature is in session. He charges a tipping fee to local restaurants, which supply him with appropriate food refuse. He feeds this to his chickens (Australorpes and Rhode Island Reds) mixed with nutrient-rich and seed-rich late-cut hay. This mixture is 1) fodder, 2) heat source, 3) compost. (Vermont Compost is Carl’s primary business.)

The Ecology:

The chickens add to the food mixture a nitrogen-rich substance that chemists refer to as chicken manure. The food/hay buffet provides a bed for the efficient collection of nitrogen, and the ammonia gasses (that in a factory farm would resuscitate Tom Brokaw) are released so slowly that they are unnoticeable and non-toxic.

The product (not to mention the eggs) is a nitrogen-rich addition to Carl’s compost, which sells for $33 per yard, and is further refined into potting soil.

But mention eggs I must, because that is the story.

158 Wholesale, Carl gets $2.40 a dozen for his eggs, which retail at $2.95. That is what people will pay for extra-large, fresh, free-range eggs. The reason the eggs taste so good is the infinite variety in the food source.

Anyone observing free-range hens can watch them select from nature’s table with individual and decisive discrimination. What I have noticed is that they prefer meals that are moving. Carl’s hens are free to roam, or leave, in search of whatever they like. In winter, when confined by sub-zero Farhenheit temperatures to the barn, they still get a good supply of live, varied and tasty food. And even in winter they are able to choose from the constant, ever-growing buffet.

The environment in the barn is a metabolizing ecology: a constant succession of species that live off of the decaying matter and off of each other.

The environment of the farm is also particular. It must take advantage of the climate and the geography, considering water sources and drainage. It is, like all farms, situation specific.

There is also something to be said for the healthy and humane conditions that Carl affords his flock. 1) They choose their food (which they get to play with), 2) They are free to leave, 3) They live ‘til they die, 4) They are protected by a large German Shepard.

I know folks with tiny flocks who have lost everything to predators. And these flocks were not even free range. So . . . do not try this without a good dog. The skunk’s aroma may linger, but that is a small price to pay.

Author’s Conclusions

Carl Hammer is a success story. However, we must not allow his success to be used as an indicator that “the market will provide,” or that the world is universally open to good ideas. “The threat of the good example” has broken many.

For every Carl Hammer there are countless others with equally good ideas who struggle to get by. The arithmetic of this particular farm is the arithmetic of the parable. It is an evolving formula. Yes, of course, Carl is
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an example of a market success, but he is also at the right place at the right time. He is in an area that appreciates what he does, and that needs the services he provides. And he understands the ecology of his enterprise.

If there is a universal in the ongoing “Story of Carl Hammer,” it is that knowledge and the ability to objectively observe, measure, analyze, and apply data are crucial. Each part of the puzzle is important.

Another lesson, which goes against what so many have been taught for so long, is that economy of scale does not mean racing to enormous size. The Amish have shown us this. But many in the business of agriculture and the governance of agriculture refuse to learn the lesson, with disastrous effects.
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Soil Aeration Enhanced Container Horticulture

Robert Forrester

(Robert Forrester is a currently unemployed aerospace manufacturing engineer. His

background includes aircraft, helicopters, missiles, satellites and jet engines. His current ambition is to revive his outsourced career by means of designing a CAM software package which is a solid model-driven approach for the automated generation of 5-axis machining of monolithic jet engine rotors of the BLISK and BLING variety. His software will hopefully result in improving the quality and lowering the cost of monolithic gas-turbine rotors and by so doing reduce the risk of in-flight catastrophic failure of the latter, in addition to significantly reducing the current time-lag between design and finished product. Finally, his system will obviate tolerance-band compromising manual polishing of nicks and scratches resulting from the current practice of generating BLISK NC programs interactively. Manual rework introduces dynamic imbalance which inexorably

exacerbates engine vibration which accelerates metal fatique and in-flight disintegration of monolithic turbo rotors. The object-oriented CAM system he uses is of his own design and interfaces C++ and Solid-works via API to emulate 5-axis NC post-processor syntax. His objective is to produce turbo-rotor machining programs on a commercial basis using his system.)

Synopsis

A highly productive variant of container horticulture is described which might enable people with very limited resources to produce food locally on paved over or salinized farmland. The system owes its efficacy to plant containers with perforated sides permitting lateral soil aeration in the context of bottom irrigation achieved by immersing the bottom of the container in a one inch depth water bath provided by a shallow tray.

The Method

Plastic pots commonly deployed by nurseries to provide interim growing space for plants to be sold have solid walls. I have experimented with perforated-wall containers — with side walls reminiscent of insect screens which retain soil yet permit soil aeration. The increase in plant vigor as compared to control groups of conventionally grown, identical cultivars was truly remarkable and is easily verified first-hand. By “conventionally grown” I mean in the ground in well-irrigated soil identical to that in the perforated wall containers.

Advantages of the above method:
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• It is easy to reclaim “lost” farmland in a post oil scenario necessitating local food production. No need for plowing, battling gophers or most weeding.

• More productivity per unit area cultivated. Vigorously growing plants are less susceptible to diseases.

• People are out of shape these days. The proposed method does not require much physical exertion.

• Container gardening facilitates growing cultivars requiring different soil Ph next to one another. Polyculture reduces pest attack vulnerability. Container horticulture is highly resistant to nematode infestation given the physical separation of containers.

• Chain link & barbed wire fences are ideal arbors for beans and other vine plants such as cucumbers, melons etc.

Dew-Irrigated, Soil Oxygenation Container Horticulture

I am currently attempting to extend the above method by providing dew irrigation - making horticulture practical. It is well established that the soil a few feet below the surface is significantly cooler than surface soil. If not familiar with rhermal superconductors known as “heat pipes,” please look up the topic on the net. The Alaska oil pipeline deployed heat pipes by the hundreds of thousands. Heat pipes can be mass-produced cheaply.

Imagine a metallic shallow circular water tray on which the pot rests cooled by a vertically buried heat pipe. At night the tray would be several degrees cooler than surrounding surface soil and thus would collect dew more effectively than other surfaces exposed to cool night air. Actually a few buried re-bar rods might channel sub-surface cold to the collector tray with comparable efficacy; that’s what I am trying now. The Chinese are already growing melons via dew irrigation and desert plants exploit dew moisture via leaf absorption. The surface of the geothermally cooled tray must be kaolin-reflective so as to remain cool when exposed to sunlight in order to minimize daytime temperature differential drawdown of sub-surface soil.

162 Obviously the re-bar rods must be thermally insulated — except at the ends. This also applies to heat pipes.

The chief advantage of the proposed dew irrigation method is that it is automatic and low-tech. I envisage an experimental desert farm on a salt flat using this type of perforated-wall dew-irrigated container horticulture.

More on Root-Aeration Horticulture

Since there was interest in enhanced root-aeration container horticulture I will provide additional details. I will describe two field-tested methods which anyone can implement using widely available resources.

The central idea of both approaches being to reclaim paved-over or otherwise sterilized surfaces for food production without resorting to power tools or heavy physical labor. And an additional idea is not to settle for lesser quality produce but to realize more productivity per unit cultivated area as compared to conventionally grown crops. Better flavor as well. The reader should test the proposed ideas firsthand in order to ascertain the veracity of the claims. The cost in money, labor and time are rather trivial and you can eat the results.

Post-cheap-oil survival will be premised on imaginative use of existing resources. This means “thinking outside the box” instead of trying to revert to pre-suburban pastoralism on the strength of anemic muscle power.

“Lost forever prime agricultural land” need only be “lost” from the perspective of conventional plant growing methods.

Part 1: The Corn Pot Root-Aeration Method

Consider the standard black plastic truncated cone shape plant containers in the 5-10 gallon capacity range used by nurseries. Fill a 10-gallon container with potting soil to the rim and plant corn along the periphery—1 inch from edge 6-8 seeds equally spaced. The planted corn is too densely spaced to yield any but stunted cobs. In the center of the pot - plant a raspberry cane. Position the filled and planted pot in a water filled “saucer” and at end of season gently cut off the corn plants at soil level. Next lift pot to waist level and turn it upside down making sure not to drop
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contents. The plastic pot slides off, revealing a tightly wrapped root mass locking in the potting soil. Gently replace the root mass (with the cane pointing up) in the water filled saucer. The next season you will observe that the raspberry cane grows with unusual vigor. I attribute this vitality to bottom irrigation and side-aeration. As long as the root mass remains watered it will keep wicking water up and my “corn-pots” have not eroded in the two years they have been sitting in their saucers. The visible corn roots have not decayed and the root system of the raspberry canes have provided additional endoskeletal support. Obviously the plastic pot may be re-used to create additional corn pots.

Why use corn as the plant providing a soil-anchoring “root-mass endoskeleton”? No other commonly available plant that I know of generates a deep root system as quickly and none provides a soil anchoring system which endures so long. My two-year old corn-pots show no sign of deterioration. I suspect that they might be good for several additional years.

The yield and flavor of the berry crop was excellent. A 5-gallon corn pot might be used to grow tomato & pepper plants for a number of seasons. So far I have only grown raspberries using this method. I invite the reader to grow other cultivars. Specifically I would like to suggest the following:

• Try growing tomatoes, egg-plants, melons & pumpkins. Do not ignore aspargus, herbs & leafy vegetables.

• A 10-gallon corn pot might become a “strawberry-mound”. A single strawberry plant grown in the center might “coat” the earthen walls of the corn-pot with additional plants. Growing sucker propagating small plants in this manner not only cuts down on evaporative water losses but also increases yield per unit area cultivated. It also limits pest access (think slugs vs strawberries) and soil contact rot.

Next season I plan to create alpine strawberry mounds. These strawberries are intensely flavored and no not spread by suckers. I will grow these strawberries from seed, introducing widely dispersed seeds into the pot via tweezers.

164 • Nurseries selling costly indoor ornamentals might find the corn-pot approach conducive to healthier & more vigorous indoor plants. The plant might be grown in a corn-pot slightly smaller than the ceramic pot, permitting an air space between the wall of the corn pot and the enclosing ceramic pot with a spacer stabilizing the corn pot inside the ceramic pot. The corn-pot presence would be visually non-apparent. What meets the eye is a healthier indoor plant.

Part 2: Reverse Engineering Rainforest Soil

Rainforest soils are very shallow layers of spongy, wet organic material resting on top of impermeable laterite. Despite this parsimonious arrangement, rainforests are quite lush. I suspect that intense aeration of ultra-shallow roots bears a primary responsibility for said exuberance.

In 2000 I worked in Sartell, Minnesota and lived in a 1-story house surrounded by a flat gravel surfaced expanse. I decided to test my rainforest soil-aeration hypothesis.

To wit:

At a local nursery I obtained some 32 perforated rectangular 2 inch deep seedling trays for free and purchased 15 sacks of potting soil. I created a 4X8 contiguous grid of trays on top of the gravel outside my window and filled the trays 1.5” with potting soil. At one end of the array stood a tree and at the opposite end a tall sturdy bush. I strung a nylon cord between bush and tree and planted pole beans and tomatoes from seed in the shallow soil. To irrigate my micro-garden I had to hand-carry water in a bucket from the kitchen sink. During the first month, I watered gently but as the plants grew I splashed water with more intensity to mimic daily cloudbursts. The plants were supported by connecting them to the overhead cord. In the rainforest, trees do not keel over because they mutually support each other. The cord emulated this condition.

I noticed that the roots were exposed to air by the water being sloshed into the shallow, perforated trays. The water did not stay in the trays long due to the perforations. This mimicked the vigorous transpiration of a rain-forest: moisture reaching the ground is quickly released into the air through the leaves as water vapor.
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The beans grew to a height of 15 feet, had huge leaves and my bean harvest was 50 lbs that season. I ate 1.5 lbs of tomatoes every day for two months. The flavor was superb. On the flip side: I had to carry 10 buckets of water each day after work.

My gravel-desert micro-oasis proved to be an “animal magnet”: chipmunks, ducks, and squirrels sought refuge from suburban crudscape within the foliage. No neighborhood garden matched mine as a fair approximation of a tropical rainforest. I spent less than $50 on this project.

Next season I will duplicate my Minnesota experiment using drip irrigation since the “torrential rainfall” model was too wasteful of water to be relevant in any post-oil scenario.

I invite the reader to experiment with this shallow root aeration method.

If drip irrigation yields good results in the above context then the method is potentially important since potting soil will be a scarce commodity in a post-oil scenario. Making a little soil go a long way will be rather vital if sterile surfaces are to be pressed into food production on a significant scale.

PS: During the last two years I have been designing a prototypical survival garden for a neighbor. I used Mel Bartholomew’s square foot gardening paradigm as a starting premise and extended it to include process intensification logic. I shunned all power tools and even gloves. Multifunctionality is the Leitmotif of process intensification. The garden which I created is of a low-maintenance variety since my neighbor is in her 60’ies and in frail health. The above two methods are just a couple of the several tricks which I deployed. The logistics and irrigation logic are rather nifty. The garden is almost finished. I mostly used stuff which was already on the premises. The overall cost was rather low.

The performance of this garden will provide data in support of Process Intensive Horticultural Design as a practical survival modus operandi in a post-oil world.

My 2000 Minnesota experiment (aka “M-1”) was my initial test.
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My 2002-04 Mount Shasta garden (aka “M-2”) was M-1 piled higher and deeper. When the project is finished I will take some pictures of it and annotate these, describing the details of the setup. There are a dozen main themes which might prove interesting to others.

My PAW (Process Intensive air-well) design (aka “M-3”) is a low-energy freshwater strategy which mimics biophysical energy conserving mechanisms.

The final project (M-4) will be to tie the above themes together for a survivalist strategy in a post-fossil fuel world. The theme which permeates all four projects is process intensification: the displacement of the division-of-labor paradigm of the Neolithic

Revolution which underlies 99% of our non-sustainable, negative externality spewing and collateral damage inflicting technologies.

What will replace the vertical hierarchies of task dedicated subsystems approach is a multifunctional, concurrent design with a higher performance/cost ratio. This paradigm shift is already in progress in computing (multi-CPU computer architectures) & chemical engineering—see the PI program at the U of Newcastle. The systems will be far more network crash resilient than what is presently in place; I refer to this non-connectedness as “autonomics”. The “M” series of projects is an attempt to explore the theme of process-intensification in the context of horticulture.
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Drawing Lessons from Experience;

The Agricultural Crises in North Korea and Cuba, Part 2

Dale Allen Pfeiffer

(Originally published in From the Wilderness, fall of 2003.)

Cuba—A Hope

The story of Cuba begins in much the same vein as the story of North Korea. The collapse of the Soviet Union brought the loss of oil imports as well as the loss of their major trading partner. And U.S. sanctions kept the country isolated from the rest of the world.

However, there are some very important differences between Cuba and DPRK. For one thing, Cuba has a much warmer climate, with a longer growing season. Cuba also has a better ratio of population to arable land, though most of the arable land is not of the best quality.1 Cuba has a large percentage of scientists, engineers and doctors in its population. With only 2% of the population of Latin America, Cuba holds 11% of the scientists in all of Latin America.2 Even before the crisis provoked by the collapse of the Soviet Union, Cuban scientists had begun exploring alternatives to fossil fuel based agriculture. Research into ecological agriculture began back in the 1980s. By the time of the crisis, a system of regional research institutes, training centers and extension services was in place to quickly disseminate information to farmers.3 And finally, the Cuban government had social programs in place to support farmers and the population through the crisis and the transition into ecological agriculture.

Before looking at the crisis and the Cuban response, it is necessary to look briefly at Cuban society before the crisis, particularly rural society and the agrarian reforms of past decades. It is here that the groundwork was laid for a successful transition.

A Short History

Prior to the 1959 revolution, there was one word to describe Cuba: inequity. Only 8% of the farmers controlled 70% of the land. U.S. interests controlled most of the Cuban economy, including most of the large plantations, a controlling interest in the sugar production, the mining industry, oil refineries, electrical utilities, the communications system, and many of the banks.4

The majority of the rural labor force consisted of landless, seasonal workers without schooling, healthcare, electricity or running water. They

168 earned their living during only three months of the year, at planting time and at harvest. Rural workers were lucky to earn one-quarter of the national income.5

At the time of the revolution, most of the wealthy landowners fled to the United States. Their former holdings were expropriated and given over to the laborers. Minor Sinclair and Martha Thompson provide a vivid illustration of this transformation in their portrait of Ciego de Avila.6

The province of Ciego de Avila encompasses what was formerly the Las Navajas estate. The estate had been owned by Alfredo and Horacia Arbutio, two brothers who ran their holdings with an iron fist. The brothers ruled over the local peasantry, and meted out a very harsh justice that included beatings and punishment for those who collected firewood on the estate. The peasantry had no schools, no healthcare, and no electricity. There weren’t even roads to bring them these amenities. They were starved and sick.

The Arbutio brothers fled to the U.S. at the time of the revolution. Alfredo became a founding member of the Cuban-American National Foundation. The former sharecroppers, 62 families, expropriated the land. They formed the Jose Marti Cooperative, and the new government provided them with technical training, supplies, guaranteed markets, and crop insurance.7

Members of the cooperative—sons and daughters of former sharecroppers—have university degrees in agriculture, computers, teaching, engineering and other subjects. The cooperative now supports a school, a clinic and a pharmacy. In the next generation, many children have plans to become doctors and nurses. And, considering that Cuba’s medical training program is the best in the world, it is highly likely that these plans will come to fruition.

The Cuban revolution has been followed by three periods of agrarian reform, first in 1959, secondly in 1963, and finally the current land reform of the 1990s. The first reform limited private land owning to 1,000 acres. This resulted in a tripling of the number of small farmers and in the establishment of state farms to replace the large plantations. The second agrarian reform further limited private land ownership to 165 acres per person.8 The land reform of the 1990s would be more properly called a controlled privatization. We will discuss that later.

By 1965, state farms controlled 63% of the arable land, and over 160,000 small farmers owned and worked an additional 20% of the arable land.9 The small farmers joined farmer associations, Credit and Service Cooperatives (CCS’s) and Agricultural Production Cooperatives (CPA’s),
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which together controlled 22% of the arable land. The CCS’s and CPA’s are in turn confederated in the National Association of Small Producers (ANAP), which provides training and a number of services to its members and negotiates with the government for prices and credit. ANAP members produce 52% of the vegetables grown in Cuba, 67% of the corn, and 85% of the tobacco.10 Another 20,000 small farmers own their land independently of cooperatives. These unaffiliated private farmers own about 1% of the arable land.11

The agrarian reforms succeeded because the government was truly intent on a redistribution of the wealth and a more equitable society. Farmers and cooperatives were supported with low-interest credit, stabilized prices, a guaranteed market, technological assistance, transport and insurance. The government also enacted laws which prevented the reconcentration of land, effectively preventing former plantation owners from slowly buying back their estates. The revolution took back control of Cuba from the U.S.; laws were enacted to ban foreign ownership of property. Cuba’s isolation did, in fact, have some positive benefits in that it allowed them to affect their social transformation without outside intervention. And finally, the population was educated and provided with decent health care.

By the 1980s, Cuba had surpassed most of Latin America in nutrition, life expectancy, education and GNP per capita. The literacy rate was an astonishing 96%, and 95% of the population had access to safe water.12 Cubans achieved a large degree of equity and industrialization through a trade regime that was highly import-dependent.

From the time of the revolution to the 1980s, Cuban agriculture became more mechanized than any other Latin American country. Despite the fact that Cuba was a highly industrialized country which manufactured everything from pharmaceuticals to computers, sugar was their major export. By the end of the 1980s state-owned sugar plantations covered three times more farmland than did food crops. Sugar and its derivatives constituted 75% of Cuba’s exports, sold almost exclusively to the Soviet Union, Eastern and Central Europe and China.13

However, because Cuban agriculture was overwhelming dedicated to sugar, tobacco and citrus, the country had to import 60% of its food, all from the Soviet bloc. Cuba also imported most of its oil, 48% of its fertilizer, 82% of its pesticides, 36% of its animal feed for livestock, and most of the fuel used to produce sugar.14 Though this system of imports and exports had allowed Cuba to modernize and raise the standard of living and the quality of life for all residents, its dependence upon the
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Crisis

The first few years after the Soviet Union collapsed had a severe impact upon Cuba. The crisis was compounded by the U.S., which tightened its already stringent economic blockade. The U.S. economic sanctions increased the suffering of the Cuban people unnecessarily. Throughout the worst years of the crisis, 7,500 excess deaths per year can be directly attributed to the U.S. sanctions.15

Almost overnight, Cuba lost 85% of its trade. Fertilizer, pesticide and animal feed imports were reduced by 80%.16 Imports of fertilizer dropped from 1.3 million tons per year to 160,000 tons in 2001. Herbicide and pesticide imports dropped from a combined 27,000 tons to 1,900 tons in 2001.17 And Petroleum supplies for agriculture were halved.18

from World Resources 2000-2001—People and Ecosystems: The fraying web of life.

http://www.wri.org/wr2000/pdf_final/wr2000.zip
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Food imports (which had once accounted for 60% of the food consumed in Cuba) were also halved.19 And by 1994 agricultural production had dropped to 55% of the 1990 level.20 Per capita daily caloric intake dropped from 2,908 calories in 1989 to 1,863 calories in 1995, a decrease of 36%. Protein intake decreased by 40%,21 and dietary fats dropped 65%.22 There are estimates that the average Cuban lost 20 pounds by 1994.23 Undernourishment jumped from less than 5% to over 20%, the largest increase in undernourished people in all of Latin America during the 1990s.24

Two government policies are credited with preventing the crisis from reaching emergency levels: food programs targeting particularly vulnerable populations (the elderly, children, and pregnant and lactating mothers), and the food distribution ration card which guaranteed a minimum food provision for every citizen (albeit greatly reduced from former levels). This government maintained safety net kept the crisis from reaching depths comparable to North Korea, while giving the country breathing space to redesign its agricultural sector to meet the challenge.

The agrarian reforms of the mid-1990s were the key to recovering from the food crisis, but they could not have worked without the earlier agrarian reforms and without an educated and modernized peasantry unique in Latin America. The Cuban miracle is the product of a people with vision and solidarity.

The Cuban Miracle

The Cuban economy is recovering from the loss of its closest trading partner. Cuban GNP has grown every year since 1995. There have been solid gains in employment, productivity and exports. Fruit production has returned to its 1989 level (and even surpassed it in the case of plantains). Vegetables and tubers for domestic consumption have seen a prodigious increase in production. Food intake has climbed to 2,473 calories and 51.6 grams per person, a 33% increase over caloric intake in 1994.25 Observers the world over have pronounced the Cuban efforts a success. Single handedly, without help from either the World Bank or the IMF (and in total contrast to the normal WB and IMF reform policy), Cuba has disproved the myth that organic agriculture cannot support a modern nation. Agrarian reform in the 1990s centered on a new system of sustainable agriculture, the development of healthy markets, and the privatization and cooperativation of the unwieldy state farms.

For decades, scientists had been aware of the negative effects of
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The task was to convert the nation’s agriculture from high input, fossil fuel dependent farming, to low input, self-reliant farming. Farmers did this by first remembering the techniques that their ancestors had used before the advent of industrial agriculture—techniques like intercropping and manuring. Secondly, farmers utilized new environmental technologies offered as the result of scientific development—technologies such as biopesticides and biofertilizers. Biopesticides had developed the use of microbes and natural enemies to combat pests, along with resistant plant varieties, crop rotation, and cover cropping to suppress weeds. Biofertilizers were developed using earthworms, compost, natural rock phosphate, animal manure and green manures, and the integration of grazing animals. To replace tractors, there was a return to animal traction.26

Basic Units of Cooperative Production (UBPCs)

The large state farms were incompatible with this new paradigm. Agroecological farming simply does not work on a large farm. In industrial farming, a single technician can manage thousands of acres without intimate knowledge of the land he is overseeing. A few random observations will provide him with all the input he needs to write out instructions for the application of a particular fertilizer formula or pesticide to be applied with machinery over the entire area. However, in agroecological farming, the farmer must be intimately familiar with every patch of soil. The farmer must know where to add fertilizer, and where pests are harboring or entering the field. Smaller farms were easier to manage, and more compatible with sustainable agriculture.

In September 1993, the government instituted a new program to restructure state farms as private cooperatives owned and managed by the workers. These new cooperatives were called Basic Units of Cooperative Production (UBPCs). The new program transferred 41.2% of the arable land—most of the state farms in the country—into 2,007 new cooperatives with a membership totaling 122,000 people.27 To link the workers to the land, the cooperative owned the production and a member’s earnings were based on his or her share of the cooperative’s income. Members are compensated based on their productivity, not their timesheet. This provides a greater incentive within the cooperative, yet allows the larger
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economies of scale, mechanization and collectivist spirit which the cooperatives offer.28

Landholding in Rural Cuba in 1992 and 1997

from Cuba, Going Against the Grain: Agricultural Crisis and Transformation; Chapter 3, Reforming Cuban Agriculture. http://www.oxfamamerica.org/pdfs/cuba/reformingag.pdf

Though the government retains ownership of the land, the UBPCs are granted a free lease to the land. The government then contracts with the UBPCs on which crops to grow and the amounts. On the basis of these contracts, the government sells the necessary agricultural inputs to the UBPCs.

The new system has not been inacted without problems. Most notably, there is friction between the UBPCs and the local officials of the Ministry of Agriculture who still behave as though they are in control of the cooperatives. However, the trend is clearly heading toward greater autonomy for the cooperatives.

Private Farming

The holdings of private farmers have also grown in the last decade. Since 1989, the government has turned over nearly 170,000 hectares of land to private farmers.29 Though the government retains title to the land, private farmers and CPAs can farm the land rent-free for an indefinite period of time. Many Cubans now view farming as an opportunity. Many families have left the cities to become farmers. The ANAP claims that its membership expanded by 35,000 from 1997 to 2000.30 The new farmers tend to be young families (many of them college educated), early retirees, or workers with a farming background.

The CCSs, made up of small, independent farmers, have outperformed the CPAs, the UBPC cooperatives and the state farms. And this achievement has come despite limited credit. As a result, the ANAP
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Urban Agriculture

Another bright spot in the reforms is urban agriculture, though this originated as a spontaneous development which was later backed by policies. Today, half of the produce consumed in Havana is grown in urban gardens. And urban gardens produce 60% of the vegetables consumed in all of Cuba. Urban gardens provide 215 grams of vegetables per day per person for the entire population.32

Neighborhood gardens and community horticultural groups not only produce food for their members, they donate produce to schools, clinics and senior centers, and still have enough excess produce to sell in the neighborhood. Neighborhood markets sell produce at well below the cost of the larger community markets, providing fresh vegetables for those who cannot afford the higher prices. By the beginning of the year 2000, there were 505 vegetable stands functioning, with prices from 30% to 50% of the prices at farmers’ markets.

Recognizing the potential of urban agriculture, in 1994 the government created an urban department in the ministry of Agriculture. The Urban Agriculture department formalized the growers’ claims upon vacant lots and legalized the growers’ rights to sell their produce. The department has acted to support and promote urban agriculture without attempting to impose its authority upon the movement. Laws require that urban produce be completely organic, and ban the raising of livestock in urban areas. Resolution 527/97 provides all residents with up to one-third of an acre of vacant land on the edge of the major cities. By the beginning of the year 2000, more than 190,000 people had applied for and received these personal lots.33 The government has also opened a number of neighborhood agricultural stores to supply organic inputs and extension services.

Gardeners are empowered by their efforts while working to provide food for themselves and their neighbors. As one urban gardener said, “We don’t have to wait for a paternalistic state to do things for us. We can do it for ourselves.”34

There are many diverse forms of gardening referred to collectively as urban gardening. The most common are organóponicos, which farm raised
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beds of organic material, utilizing biological pest control and organic fertilizer. Some organóponicos even have micro-jet irrigation and mesh shading. Organóponicos are highly productive, yielding anywhere from 6 to 30 kilograms of produce per square meter.35

Agricultural Markets

In the month of October, 1994, the Cuban government opened 121 agricultural markets throughout the country.36 An immediate consequence was that the black market in basic food items virtually disappeared. Food prices in the open market were a good deal less than the black market. The free markets also quickly demonstrated that they led to increased production and spurred higher quality and greater diversity in produce.

However, over time supply and demand pricing did result in rising food prices. By the year 2000, food purchases could take up as much as 60% of the average Cuban salary. The poor and the elderly turned to urban vegetable stands offering produce from urban gardens.

Studies have shown that the major culprit in rising market prices were the distributors. The lack of fuel in Cuba has resulted in severe transportation shortages. The few people who did own trucks colluded to pay little to the farmers and then charge high prices to the vendors. Some distributors have gained profits of as much as 75%.37

To combat this problem, the Ministry of Agriculture is giving used trucks to private cooperatives to allow them to bypass the distributors and ship their goods directly to market. The remaining state farms are also selling their produce at low prices in state agricultural markets, in an effort to drive down prices. The experiment in free agricultural markets has shown that there must be some government controls on price gouging and collusion.

Results

Though caloric intake has not yet reached the levels of the 1980s, few would dispute that domestic food production in Cuba has made a remarkable recovery. During the 1996-1997 growing season, Cuba attained its highest ever production level for ten of the thirteen basic items in the Cuban diet.38 And in 1999, agriculture production increased by 21% over the previous year.39

• Production of tubers and plantains more than tripled from 1994 to 1999.

• Vegetable production doubled from 1994 to 1998, and then
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• Potato production increased 175% from 1994 to 1998.

• Cereal production rose 183% from 1994 to 1998.

• Bean yields increased 60% from 1994 to 1999.

• Citrus production increased 110% from 1994 to 1999.40

Comparing food production to 1989 levels is not quite so favorable, but still impressive.

from Cuba, Going Against the Grain: Agricultural Crisis and Transformation

http://www.oxfamamerica.org/pdfs/cuba/newmodel.pdf

Animal protein production still remains close to depressed 1994 levels. This is partially because the market reforms cannot apply to meat, eggs and milk, which are not easily sold in farmers’ markets. Likewise, the agroecological model is not so easily applied to animal production. But the biggest factor keeping animal protein production down is that the transition from industrial animal breeding to sustainable, ecologically feasible animal breeding must proceed at a much slower pace than the similar transition in agriculture.

Exports are still considerably lower than 1989 levels. Only citrus exports have reached the 1989 level. Coffee and tobacco exports still lag behind, and sugar exports are only a fraction of 1989 levels.41 In the case of sugar production, U.S. embargoes and the low price of sugar on the world market are acting to keep sugar production depressed. But the Cuban government is formulating plans to increase sugar exports in the effort of bringing in much needed foreign revenue and investment.

Aside from restoring export levels and animal protein production, the future of the new Cuban agricultural model faces three challenges:
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reconciling price distortions between the U.S. dollar and the Cuban peso, reconciling state control and private initiatives, and overcoming limits to the ecological model. Concerning this latter challenge, agroecological farming requires more land and more labor than industrial farming. While Cuba does have the land base to continue agricultural expansion, rural areas have experienced a labor shortage. Only 15% of the Cuban population lives in the countryside.42 The agricultural sector has been able to reverse the rural-to-urban migration and attract the necessary workforce, but nobody is certain how long this reversal will continue. And then there is the uncertain balance between farm labor requirements, the higher caloric intake necessary for busy farmhands, and agricultural production.

The new Cuban model of agriculture faces many challenges, both internally and externally, but that does not diminish its current success. And there are many analysts who feel that the Cuban experiment may hold many of the keys to the future survival of civilization.

Conclusion

The World Bank has reported that Cuba is leading nearly every other developing nation in human development performance. Because Cuba’s agricultural model goes against the grain of orthodox economic thought, the World Bank has called Cuba the “anti-model.” Senior Bank officials have even suggested that other developing countries should take a closer look at Cuba.43 This despite that fact that the Cuban model flies in the face of the neoliberal reforms prescribed by both the World Bank and the IMF.

Indeed, currently the fastest growing Cuban export is that of ideas. Cuba now hosts a number of visiting farmers and agricultural technicians from throughout the Americas (excluding the U.S.), and elsewhere. Cuban agriculture experts are currently teaching agroecological farming methods to Haitian farmers. Ecologists as well as agricultural specialists are finding great promise in the idea that biodiversity is not just a conservation strategy, but production strategy.

As declining fossil fuel production impacts civilization, Cuba may find itself in a position to help lead the world into sustainable agriculture. Currently, few countries are willing to invest in human capital and infrastructure the way that Cuba has, but hopefully this will change in the years ahead.

Resistance to Cuban style agricultural reform would be particularly stiff in the United States. Agrobusiness will not allow all of its holdings and power to be expropriated. Nor is the U.S. government interested in

178 small farms and organic agriculture. The direction of U.S. agriculture is currently towards more advanced technology, greater fossil fuel dependency, and less sustainability. The ability of small farmers and urban gardens to turn a profit is effectively drowned out by the overproduction of agribusiness.

However, now is the time for people to study agroecology (and permiculture as well), with an eye towards implementing this technology once declining fossil fuel production sparks a crisis in industrial agriculture. Our survival will depend upon our ability to implement these ideas once the current technology has failed. The North Korean example shows that the alternative is unthinkable.
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A Little Role Model in the Horn of Africa

Thomas C. Mountain

(Thomas C. Mountain is with the US -Eritrean Peoples Friendship Association and has had his work featured in the press and television in the Horn of Africa. He work can also be found on www.antiwar.com and www.counterpunch.org. He can be reached at tmountain@hawaii.rr.com)

A little country in the Horn of Africa may hold a major piece of the puzzle to the solution to the environmental crisis’s and food security problems the world is facing.

Small, resource poor Eritrea, on the southwestern coast of the Red Sea, is the home of two cutting edge environmental developments based on the use of sea water to produce food, animal fodder and the ability to green the desert.

Using sustainable aqua culture techniques along with the often despised mangrove tree, a company called Seawater Farms has developed the first commercial scale, self sufficient, non polluting production of food for humans and animals using sea water in Eritrea.

Along side the award winning Eritrean mangrove plantations developed by Dr. Norman Sato, these cutting edge efforts could very well be the answer to problems ranging from desertification and declining fresh water resources to reducing the amount of CO2 in the atmosphere and its apparent contribution to global warming.

Seawater Farms starts with a large canal dug into the shore of the Red Sea. Leading inland, this canal feeds tanks made of brick or concrete that hold shrimp. The nutrient rich waste water from these shrimp tanks are channeled to algae ponds that support a fish called Talapia that can thrive in both salt and fresh water. The waste water from the fish ponds is routed to ponds that grow a salt water plant called silicornia that provides a nutritious vegetable described as a sort of salt water lettuce as well as fiber and protein rich seeds that produce a high quality cooking oil. The waste water from the silicornia ponds is sent to mangrove ponds that provide a home to wildlife, suck up CO2, cool off and help humidify the desert and provide fodder in the form of green forage and seeds for camels, goats and cattle. The sea water in the mangrove ponds filters through the sand and
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returns to the ocean as clean or cleaner than when it arrived.

All this takes place in isolation from the ocean itself, with no discharge of waste water into the Red Sea. The food used to feed the shrimp is manufactured using silicornia protein and fiber along with bone meal from the talapia. There is no need to harvest protein from the ocean to feed the shrimp and fish, eliminating one of the major drains on the ocean that is presently required in commercial aqua culture operations.

One of the key ingredients to this process is the mangrove plantations. Mangrove used to be indigenous to much of the Red Sea. Unfortunately, mangrove requires nutrients not available in salt water. For mangrove to survive naturally, it requires periodic water runoff that carries the nutrients from inland. To solve this problem, Dr. Sato has developed a safe, simple, time release method of providing the necessary nutrients by encasing the fertilizer in plastic bags with small holes punched in them and placing the bags of fertilizer directly at the base of the mangrove trees. Being that the mangrove ponds are completely isolated from the ocean, no nutrients can escape into the ocean from the ponds even if the bags were to be accidentally breached. Dr. Sato¹s studies show no detectable fertilizer in the waters of the mangrove ponds so the mangroves are absorbing all the nutrients directly.

With the right conditions mangroves can grow up to 10 meters tall in 5 years and provide forage, when supplemented with small amounts of urea, which is sufficient for the survival of animals such as camels, goats and cattle. Supplemented by the protein from the mangrove seeds, which can be stored indefinitely when dried, mangroves hold great potential in the field of sustainable animal husbandry.

Mangrove stalks have already launched a new furniture manufacturing business in Eritrea and they are used as construction material. Mangroves are an important habitat for many birds and other animals and are important estuaries on coastlines worldwide. Mangroves grown in present day deserts could very well be the answer to global warming and desertification for they could soak up enormous amounts of CO2 as well as help to make the climate more temperate, increase moisture levels, cloud formation and rainfall in some of the driest areas of the planet.

The fact that both of these cutting edge projects are taking place in Eritrea
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Eritrea has planted millions of trees since independence in 1991, and the army along with the summertime student conservation corp program has also built thousands of miles of soil erosion prevention walls and helped terrace thousands of hectares of farm land.

One of the areas of focus in Eritrea is water conservation. Eritrea has stepped up the construction of community based micro-dams, each able to irrigate year round up to 30 hectares. Community based water conservation through micro-dams holds another piece of the puzzle in solving the growing shortage of water and food associated with drought worldwide.

The pristine nature of the Eritrean coastline and the untouched fishing grounds included in Eritrea¹s territorial waters are the basis of the aqua culture industry. The marine environment of Eritrea is zealously protected by the Eritrean marine patrols from the rapacious fishing fleets of her neighbors. The Dahlak Archipelago, covering several thousand square kilometers, is one of the last pristine tropical island reef complex’s in the world. This environmental treasure is in good hands with the Eritrean government putting into place long-term environmental master plans after a lengthy period of input in seminars held internationally.

Just how amazing all these accomplishments are becomes apparent when considering all the disasters, both manmade and natural, that have befallen Eritrea since independence in 1991. Due to drought and the deliberate deforestation carried out as a part of the genocidal policies of the Ethiopian occupation army during Eritrea’s thirty year armed struggle for independence, at independence in 1991 the Eritrean people were 80% dependent on foreign food aid to survive. By the time the Ethiopians renewed their attempts to recolonize Eritrea in 1998, Eritrea was 80% self-sufficient in food, and was developing the fastest growing economy in Africa.

In June of 2000, the Ethiopian army, funded by western aid, was able to break through the Eritrean defenses and invade almost half of Eritrea. Nearly half of the Eritrean people were displaced from their homes as the Ethiopians carried out a scorched earth policy that included the destruction
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of the entire infrastructure they were able to capture, the destruction of 75% of Eritrea’s agriculture, and the near destruction of Eritrea itself. Only some of the most desperate fighting since the Iran-Iraq War of the 1980’s stemmed the invasion and drove the Ethiopians back to positions closer to Eritrea¹s borders. On top of this, the Ethiopians left millions of land mines in some of Eritrea’s most productive agricultural areas.

After bouncing back from this disaster, in 2002-2003 Eritrea was hit with the worst drought in memory, with the harvest in the entire country failing due to drought.

Each crisis brought with it a stronger commitment by the Eritrean people to continue to build their new society. Defense and food security must come first, but experimental programs were supported and continue to grow. The environment has been the focus of much of the drive towards self-sufficiency and sustainability that marks over 40 years of the most determined Eritrean nationalism. Eritreans may be poor, and even hungry at times, but they will “never kneel down.” More power to them for they know that they must nurture the environment for the future of their children and their country, and do everything possible to prepare for the worst, even if it means going without much of what we in the west take for granted.

It’s about time that Eritrea was recognized for the cutting edge contributions to solving some of the most pressing problems the world is facing. Contributions that are taking place in this little unknown country so removed from the mainstream.

A good place to find out more about Eritrea and the programs she supports is at www.shaebia.org, www.shabait.com, or click on the following links;http://www.rolexawards.com/laureates/laureate2.jsp?id=006Driven by a long-standing desire for justice, American biologist Gordon Sato is spending his retirement helping some of the world’s poorest people in Eritrea to help themselves. His innovative Manzanar project harnesses two of the Eritrean coast’s most abundant resources: intense sunlight and seawater. These resources are utilized to grow mangrove plants that can be used not only to feed animals, but also to provide a habitat for fish and shellfish. His aim is to help impoverished, coastal communities in this war-torn country to develop a low-tech, sustainable agricultural economy.
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http://www.seawaterforests.org/about/sfe.htmlSeawater Farms Eritrea is the world’s first commercial-scale integrated seawater farm. It is located on the west coast of the Red Sea on a vast stretch of barren desert just north of the Eritrean port of Massawa. On this very ground was fought the largest tank and artillery battle of Eritrea’s thirty-year fight for independence. So this location has great symbolic power.It is here that the future of a new Eritrea is being built. Here we are creating a model that could provide a fruitful future for all the nations of the whole region now that peace has been forged at last.
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Post-Oil Land Use

Robert Forrester

(For Robert Forrester’s bio, please refer to Soil Aeration Enhanced Container Horticulture, earlier in this volume.)

SYNOPSIS: Much of American suburban infrastructure would be useless, at first glance, in a post-oil setting. This essay explores ways of utilizing the existing framework in ways which make it possible for people to remain in their homes. Besides, where would they possibly go?

Roads

American roads, particularly in the West, tend to be excessively wide. If the horse drawn, Amish-like cart will define future transportation, then it makes sense to create a wide center strip where drip-irrigated fruit and nut trees are grown. These sunny center strips define the Commons which produces a communally owned food reserve. Those in the community who build, maintain and harvest the Commons earn interest-free credits which may only be exchanged locally. The width of the center strip might be half of original road width.

All persons living in a community may freely harvest road center strip produce to satisfy their personal needs irrespective of being productive to the Commons. This provision obviates food-charity activities to a large extent—not to mention hunger.

In an era of unpredictable electric power it makes sense to preserve food via drying or canning in reusable glass jars. The next paragraph covers this particular topic.

Abandoning Big-Box Stores

The vast expanses of parking lots surrounding “big-box” stores and strip malls can be pressed into food production via lateral root aeration container horticulture. The “boxes” are not torn down. A venetian-blind glass panel roof is added as a second story. This second story has two functions:

1) During the hot harvest season the panels are closed and the torrid
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temperatures are used to dry locally grown fruit and produce which are then stored for future consumption in the first story which serves as a communal food-bank warehouse The first story also contains a glass-jar cannery which uses steam. Condensed water is re-used to irrigate the plants grown on the former parking-lot via gravity-flow drip irrigation.

2) During the cool winter and spring months the second story is the communal greenhouse where fresh produce is grown. It can also be used to prepare seedlings to be grown on the former parking lot later on.

The bleak outer walls of box stores can be rendered less offensive to the eyes by using them for wine-grape trellis support, and the resulting grapes can be eaten fresh or made into raisins.
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Published on Tuesday, June 8, 2004 by Global Public Media

Reproduced here with permission from the author.

Peak Oil and Permaculture: David Holmgren on Energy Descent

Adam Fenderson

David Holmgren, co-originator of the permaculture concept and author of Permaculture: Principals and Pathways Beyond Sustainability, speaks with Adam Fenderson from www.energybulletin.net about permaculture and its role in an energy constrained world. Link with video for broadband users: www.globalpublicmedia.com/INTERVIEWS/DAVID.HOLMGREN/ Link to MP3 version: www.radio4all.net Transcript: Adam Fenderson: Could you give us your definition of permaculture and tell us a little bit about your role in its creation and evolution? David Holmgren: Permaculture is a design system for sustainable living and land use. It came out of awareness about the limits of resources, especially the energy crises of the 1970s. The work started between myself and Bill Mollison when I was a student in environmental design in Tasmania. Since then permaculture has spread around the world as a grassroots movement of activists and designers, teachers, land managers—both gardeners and farmers. It’s also connected in to a very broad church of sustainable alternatives in sustainable building, alternative currency, ideas, eco-villages—many diverse areas. “It started from the premise of looking at the redesign of agriculture using ecological principles, but it extended out from that to the redesign of the whole of society using those principles. The foundation text was Permaculture One which was published in 1978, a joint work between myself and Bill Mollison. The biggest development of permaculture applications was then Bill Mollison’s Designer’s Manual, which he

188 published in 1988. And then more recently my new book, Permaculture: Principles and Pathways Beyond Sustainability, has taken those ideas to a broader frame of reference, away from just talking about land management and practical issues to dealing with the fundamental underlying principles behind permaculture and the link to resource limits, especially energy peak.” Fenderson: What exactly is the “energy peak”? What do you mean when you employ that phrase? Holmgren: Well I suppose my understanding of that comes from both an awareness of the ideas of limits to non-renewable resources and the early predictions of some of those, especially the Club of Rome limits to growth report in 1972. (Which in a way, has gone down in public intellectual mythology as being failed, you know—that they got it wrong—when in fact it was remarkably on track.) But more recently, the work of Colin Campbell and the other retired, independent oil geologists identifying the fact that the numbers behind oil are arguably the most important set of numbers in the world, was in fact largely garbage. The emergence of that information in the mid-1990s and the gradual debate and discussion around that, identifying this very important characteristic, that once you’re halfway through a resource the decline in the availability means that is the most critical point, not when you run out. The critical peak that we’re reaching now is in relation to what’s called conventional oil. Further peaks are to come in world gas supplies, that are the really important ones. Generally an energy peak is a cluster of different resources that peak and then decline. Fenderson:What kind of role does your vision of permaculture play in that scenario? Holmgren: Well, permaculture, as I’ve said in the book—in a world of constantly rising energy and resultant affluence—permaculture is always going to be restricted to a small number of people who are committed to those ideals which have some sort of ethical or moral pursuit. It’s always going to be a fringe thing. Whereas in a world of decreasing energy, permaculture provides, I believe, the best available framework for redesigning the whole way we think, the way we act, and the way we design new strategies. It doesn’t mean to say that everyone’s going to have
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a vegetable garden or some other permaculture technique. But the thinking behind permaculture is really based on this idea of reducing that energy availability and how you work with that in a creative way. That requires a complete overturning of a lot of our inherited culture. Fenderson: Did this awareness of energy peak leave the permaculture movement for a while? Holmgren: Permaculture emerged out of that “first wave” of modern environmental awareness in the 1970s—this huge upwelling of positive creative response to energy constraint. That appeared to go away due to a whole lot of factors that explain that. Food prices became the cheapest they’d been in human history. A lot of the incentives for why we would focus on food self-sufficiency and a lot of the other permaculture strategies actually weakened. For example, the development of city farms and the community garden movement in Australia, which in a lot of ways has been an outcome of the permaculture movement, has focused a lot on the social benefits of people growing food in cities, rather than the food security issues. So there weren’t good hard practical reasons why you needed to do this. And so, over twenty years or so, people adapted these ideas to the social and economic realities that they found themselves in. And that becomes habitual over a lifetime. I’ve been drawing the links back because some of the accumulated wisdom of the last twenty-five years or so of permaculture activism doesn’t necessarily apply when you move into an energy-descent world. A lot of the experience of permaculture activism in Third World countries actually makes a lot of sense. Permaculture has spread around the world and is already dealing with energy–descent–type situations in other countries. One of the places, for example, where people interested in permaculture go to study that, as much as to help, is Cuba. There you have a society that was quite industrialized, that went into an artificial energy descent because of collapse of the Soviet Union, and they’ve actually adapted to that in quite a creative way. I’m drawing those links in the permaculture movement to say these are general lessons that will need to be applied everywhere, rather than just First World versus Third World type situations. Fenderson: Do you expect those Third World type situations to apply for

190 us in the near term future? Holmgren: Yeah, in a broad sense. It’s interesting that Mollison’s off the cuff comment in “The Global Gardener” TV program produced in 1989 had him traipsing around the world looking at various permaculture projects. In that, he said, “we need to get these competent gardeners of the Third World to rich countries to teach people how to grow food.” That reversed that whole idea of aid, and effectively, that is part of what’s needed, conceptually, at least, if not literally. Fenderson: What about within the broader environmental movement—do you have a problem getting this awareness about limits to growth back in that arena? Holmgren: Well, a lot of the current environmental activism is based on a bedrock foundation of the limits of climate and the greenhouse effect. The energy peak arguments are the insight of the first wave of environmentalists of the late 1970s coming back to the fore, but folding in and combining with the insight from the second wave from the late 1980s, which is all Greenhouse driven. Although I can remember discussing the Greenhouse in the seventies with Mollison, it wasn’t until the mid–eighties that the gathering consensus of our reality started to drive the environmental agenda. I think that broadly, the same sort of strategies make sense whether you’re looking at it from a greenhouse agenda or from an energy–peak agenda. But there are also blind spots that come with that awareness. Greenhouse has meant that there has perhaps been an over focus on fossil fuels being a bad thing, a primitive form of energy that we need to get past. Whereas what the insights relating to energy peak say is that no, fossil fuels are an incredibly good source of energy, but we’ve wasted it. To some extent they’re mutually reinforcing arguments, and in other ways there’s also a difference. The need to recognize the way in which fossil fuels are really the power that create the good and the bad things in society is really important. Fenderson: You talk about appropriate use of fossil fuels. How do you maintain an integrity within the permaculture scene? Is it possible to use fossil fuels without the negative effects?
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Holmgren: Well, the example we give within permaculture is that right from the beginning there has been a strong emphasis on earthworks, using bulldozers to create dams, house sites, appropriately constructed roads and earthworks to direct the flow of water. The idea is that properly designed and constructed earthworks are one of the ancient ways in which people manipulated catchments to increase their total productivity, like the rice terraces of southeast Asia and many other structures that required the work of generations of people working with mostly human labor, sometimes animal power. We now have, as the result of technology and fossil fuels, the capacity to move earth very cheaply. Those earth structures, if they’re well designed, can be maintained by future generations with little human labor. So that represents a very good investment of the capital capacity we have now. Fenderson: What are the main problems with conventional, industrial agriculture? Holmgren: Well, of course, permaculture started as a critique of industrial forms of agriculture to see if it could be redesigned using natural principles. The idea grew that traditional peasant agriculture was labor intensive, industrial agriculture was fossil fuel intensive and permaculture was design and information intensive. The central problem with agriculture (industrial agriculture) is not so much its damage to the productive base, although that is very, very important—the main problem is just that vast amounts of non-renewable energy are used to support an essentially renewable system that provides human food, year after year after year. Now in all pre-industrial societies, agriculture, or its precursors in hunting-gathering, had to have a net energy yield, otherwise they were all dead. And yet, our agriculture system actually consumes more than it produces. Now that is the fundamental problem of industrial agriculture. As a byproduct of that it damages the soil and reduces future capacity. There’s been a lot of focus on that damage with artificial fertilizers, heavy machinery, monocultures, pesticides, and that sort of thing. Those things are important, but while there’s still a cheap source of energy, it’s possible to keep patching the system up, using more energy here, to compensate for a problem there. When you get an energy decline you can no longer do that. You have to fall back upon natural pest management, but if you’ve got an environment with no biodiversity in it, that has no beneficial

192 insects, then you have the problem that conventional farmers get when they try to convert to organics too rapidly; you risk your production crashing. You need that gradual transition. Similarly, permaculture focuses on a lot more use of trees and perennial crops because of their energetic efficiency, and the fact that you don’t need to re-sow them every year, which again requires an investment of resources to make them bearing and productive. At the moment that’s a problem for farmers getting loans from banks, calculating how long it takes to pay off the interest before a return comes in from the crops. But it’s also a problem of energy—are there the resources to spend to set up those systems? Will it take a decade or so to start to yield? The more extreme forms of industrial agriculture that have developed in Europe and the United States, and the financial subsidies, is the extreme perversion of agriculture. Cows are fed human quality food on the feedlot to produce hamburgers. People are very familiar with the environmental and social obscenities that these sort of systems represent. But they are perhaps less aware of the extreme energy implausibility of those systems. When I was in Israel looking at these large shed dairies they are like European dairies but instead of being fed with crops from natural rainfall, the crops in Israel are grown from water which has been pumped with electricity. Vast field crops of corn and wheat fed to dairy animals. And I said to the people there, “you know, in Australia the glass of milk we drink is about twenty percent oil. In Europe, it’s about fifty to sixty percent oil. In Israel, it’s about ninety percent oil! In Saudi Arabia they’ve gone further than that—they have to desalinate sea water, too. What that shows is if there’s enough energy you can do anything, in a way. You might get some very perverted systems, but it’s still possible. Fenderson: Industrial agriculture leaves some damaged topsoils and other effects in its wake. Can permaculture reverse any of these and, if so, on what scale? Holmgren: There’s a positive and a negative aspect to that. One of the biggest limiting resources in agricultural productivity is phosphorous. It’s critical to plant nutrition and animal health, and it’s in limited supply. All ecosystems work to maximize to hold phosphorous and recycle it. It’s one of the non-renewable mineral resources that humans have dug out of the
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earth at a few key places around the world in the last hundred years with the aid of fossil fuels and have spread over large areas of agricultural land. Interestingly enough, it’s one of the few elements that doesn’t get leeched away readily. It’s been estimated that in some parts of Australia’s farmland that’s been intensively farmed for potatoes in a cool climate, that there’s enough phosphorous tied up in the soil, locked up, for a hundred years of farming—if you could actually make it available. Now making it available requires the work of a healthy eco-system. Because nature is used to actually breaking apart this locked up phosphorous in the form of aluminium and iron phosphate. So permaculture systems—especially tree systems, as well as forms of organic agriculture that husband the soil micro-organisms—can mine back out some of that resource. That’s one of the positive stories—agriculture hasn’t just left a legacy of toxicity and degradation, it’s left a legacy of unused abundance. It’s been technically difficult to get at, so it’s not just like people have pointlessly thrown away fertilizers: it requires more sophisticated soil ecosystems. In terms of really serious toxicities, tree based systems that can actually capture the heavy metals and other elemental poisons, which of course can’t be broken down or don’t go away, can only be tied up. But a lot of those can be tied up in wooden structures, which aren’t food. Soils can be cleaned by going through cycles of reforestation, so the land is effectively “rested”, or taken out of food production. But the trouble with this is the more you move into an energy-descent world, the more pressure to grow more food, because the yields per hectare actually drop. So the pressure to bring more land into food production is greater. While we continue to have some energy affluence, growing forests on some of that degraded land—and to some extent this is already happening naturally in European agriculture, conservation strategies, revegetation, has allowed large areas to be taken out of production, ironically, because of surplus—too much food being produced. In Sweden they have biomass harvesting—growing short-rotation willow crops on agricultural land to actually reduced agricultural surpluses, and those crops are then fed into district feeding plants to provide energy. You can look at that as a system of net energy and debate that, but it is also a soil healing, cleansing system as well.

194 Fenderson: Do you envision a labor-intensive form of agriculture to maintain anything like the kind of yields we’re getting at the moment? Holmgren: Whether future generations can improve on the agricultural productivity that existed before industrialized agriculture remains to be seen. The expectation that we can actually maintain industrial levels of agricultural activity—well, yes, it is possible in intensive gardening to produce more food per hectare than the most intensive industrial systems. But we’re looking at mostly garden agriculture, where there’s a net input of resources, compost materials, and it’s very labor intensive. And most of that is actually in urban areas where people live. So garden agriculture can yield more per hectare than the industrial equivalent form, but with broad-acre agriculture systems you definitely need many more people and you need the infrastructure for people to be able to live on farms. All those farm landscapes that used to be all these farmhouses are all gone and are now relics. We will again need more accommodation on farms as farms will require more people to work them. Fenderson: What do you imagine for the future of suburbia? Holmgren: I think it’s a mixed message. There tends to be a view that suburban development—spread out cities—are a product of the motorcar and cheap energy. And although that’s true, the suburban landscapes are no denser in human settlement than some of the denser settles of dense agricultural landscapes in the world. Now admittedly people living in those suburbs consume far more resources in total than people who lived in those densely settled agricultural landscapes. Somewhere like the Red River Delta in Vietnam has a higher density of people living more or less totally off that land than say, Australian suburbs. Of course they’re very special environments, they’re all fed by integrated water systems, it’s fertile, flat land, but similarly we can look at our suburbs and say they are an infrastructure. Our cities water system has the biggest articulated agricultural landscapes in Australia. So the water is there. We have an infrastructure of hard surfaces that actually harvests storm water, which is seen as a problem at the moment, which allows augmentation of natural rainfall to direct that water into the remaining areas that are potentially productive. We’ve got mostly individual houses that can be retrofitted to have solar access because they’re generally set far enough back from neighboring houses to get that. Now that might involve cutting down a lot of gum trees in those leafy suburbs, but there’s a lot of ways in which the
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suburbs can be incrementally retrofitted in an energy-descent world. One of the things I think a lot of the urban planners miss is that they assume that any future framework will be driven by public policy and forward planning and design. Whereas, I think, given the speed with which we are approaching this energy-descent world, and the paucity of any serious consideration of planning or even awareness of it, we have to take as part of the equation that the adaptive strategies will not happen by some big, sensible, long range planning approach, but will happen just organically and incrementally by people just doing things in response to immediate conditions. So if you live in an apartment in a multistory building, and you’ve got to work out how to try and retrofit that in an energy-descent context, there’s a lot of complex, technical infrastructure and organization involved. In the suburbs people can actually just start changing houses and doing things—give or take planning regulations—without the whole of society agreeing on some plan. The suburbs are amenable to this organic, incremental, adaptive strategy. In practical terms, what that really means is that big suburban houses that have one to three people living in them, mostly not present, will actually re-adapt to have people work from home based businesses and retrofitted garages with workshops and people making things, even with food production in them, will increase. The street, which is a dead place at the moment in suburbia, will again become an active space because people will be present rather than commuting away. Now that re-creation of active urban life will be not that much different to what existed prior to and even into my childhood in the 1950s. It’s not really a radical a thing to envisage suburban life where there are larger households—whether that’s a family or shared households where people are taking in borders to help pay the rent or mortgage or whatever, and help share the tasks that need to be done in larger, more self-reliant households. So I’m quite optimistic about how the suburbs can be retrofitted. Fenderson: You talk about how the top-down approach isn’t going to solve our problems, but do you see any problems stopping the spread of permaculture ? Holmgren: Whether these solutions actually spread under a label of permaculture or not is less significant than their spread itself. But the impediments are in many different forms. We can see in the global

196 economy at the moment with the established powers in corporations that are struggling to position themselves as to how to deal with the energy descent. That may not take the form of a corporate plan worked out in the boardroom, but I think somehow, there’s an understanding in some circles that the current game is a short-lived one. A lot of the big forces that are driving world politics and the global economy at the moment are very much reflecting energy descent. Essentially the global war on terrorism—as Donald Rumsfeld said, “the war that will never end in our lifetimes”—is in fact their version of how to deal with energy-descent. They’re trying to gather all the key productive zones under their complete control. The idea that the society as a whole is completely ignorant of this is wrong. But it may not express itself in the ways we would expect. If you look at the drift towards fascism that’s everywhere in the world at the moment—that seeks to find blame or causes for unfortunate circumstances as being the responsibility of some other group—that is actually a classic response of established authority when it’s caught with its pants down. Whether we describe that as a conscious conspiracy if you like, or whether it’s a natural, organic response to energy-descent, is playing out in front of our eyes now. That is actually the biggest threat to the permaculture industry now. We have an opportunity to positively engage with energy-descent and to learn and to change as we’ve done in the past. Fenderson: Could you talk about one of the ideas which I think underlies permaculture, Odum’s concepts of eMergy and energy accounting? Holmgren: One of the influences on permaculture in the beginning was the work of Howard Odum. I dedicated my new book - Permaculture: Principles and Pathways beyond Sustainability to his memory. He died in 2002. He was an emminent American systems ecologist. And around the world there’s a whole network of people who’ve taken his ideas of energy accounting idea, which is called eMergy—which stands for embodied energy. It’s a particular method of measuring the energy that it takes to make something, whether it’s a built thing or a living thing. Whatever it is, eMergy is a currency with which we can measure the human and natural worlds. This idea of using energy as a currency for measuring things has got quite a long history, but the various attempts to do it in the past haven’t
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quite worked, partly because people have tried to use just energy itself. As a simple example, we can look at a lump of wood and a book—both can be put into a fire. They both have the same amount of energy given off, but common sense tells us that’s a poor use of a book. We have in us an energetic common sense which comes from a peasant groundedness connected to nature, which permaculture is trying to recreate, because we’ve mostly lost it. We actually have this energy hierarchy in our heads of energy quality and embodied energy. We understand that a lot of work one way or another went into making the book. As energy descent becomes a public discussion, one of the big questions that emerges is how do you measure this economic process, or this social process, against that one. Is it worth putting resources into that or this. Now if we think the current discussions about public policy priorities, trying to account for environmental, social and economic values are complicated—that’s nothing compared to what happens when energy becomes scarcer. Because it then becomes really important you’re not wasting resources, putting them into a process which is actually a blind alley. You need forms of accounting that can compare very, very different things. Some of the current attempts at energy accounting, like the triple bottom line, are an absolute a joke. They’re an insult to children even in terms of their intellectual content, because they try and compare vague abstractions of social and environmental values—just dot pointed—against a completely econometric financial accounting system of an organization which is actually doing the work. So you’ve got two hierarchical levels—one compares with qualitative things, and the other is internal to a system, like the accounts of a corporation, and yet most of the environmental and social values that will be listed in triple bottom line accounting will be actually external to the organization. You can not add it up. Accounting is not an answer, but it gives some guidance, because we can look at other systems that do work and use these accounting methods as a crosscheck on our common sense. What we find generally is that using eMergy accounting, permaculture strategies come up trumps as the most environmentally progressive strategy. A study was done in Britain some years ago on recycled paper. They concluded it was easier to just put paper in an energy-efficient furnace and use it for fuel rather than recycle it.

198 Elements of that are true looking at a whole lifecycle process. Ironically, using the permaculture strategy of using the paper as a sheet mulch technique to establish a food garden is probably light years ahead of either of those options. So the things that look very, very simple, rudimentary, even amateur, often when you use these more complete accounting methods, come up as the most energetically efficient. So I think eMergy accounting is very technically complex, not many people understand it, but it is something that needs to be understood more, if any of this energy-descent stuff is actually going to get to a level of adaptive public discussion and public policy. We may actually be in an energy-descent world where there won’t be any adaptive public policy, but I suppose most of us would still hope that that common sense does emerge. Fenderson: Can you talk about Odum’s system ecology and the type of insights that delivers? Holmgren: Apart from energy accounting, systems ecology especially Odum’s development of it, provides a big picture, top down view of systems. Whether we’re looking at a national economy, an environment or a region, it provides a more holistic framework for understanding what’s happening in any scale of human society or nature, rather than a reductionist view which tries to pull things apart into their components, to study the bits, and then reassemble the functioning system. That reductionist view has dominated science, and a lot of people think that’s the only type of science. We’ve learned an enormous amount from it, but it has now got to the point where it’s creating more blindness than insight. The balance of that, the more holistic ways of looking at things—of which systems theory is the greatest example within the scientific tradition—has had enormous benefits in the development of cybernetics and the computer revolution, yet the thinking behind it is virtually absent within public discussion. Odum’s work helps us try to see how things link together, what are the important flows and energy storages, by using an energy-circuit language which describes things from a farm scale to a global scale. And I’ve found that quite useful in understanding the dynamics at work in managing land, through to managing an economy. We can look at systems at any scale and still take a holistic view. For instance we can think of a tree not as just an individual organism, we can
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think of it as a set of productive units, which are the leaves, the infrastructure which is the heartwood of the tree that holds everything up, and the tree as habitat for other things and living beings. Systems theory doesn’t necessarily divide things into the convenient compartments that we’re used to thinking of. A forest can be seen as an interconnectedness of roots, as one shared system and the canopy as another. Leaves dropping down into a stream add to the nutrient flows. Fish migrate up and are eaten by animals and those nutrients go out into the forest . Systems theory connects us back also to indigenous and traditional peasant peoples connected with nature—their ways of understanding things. Systems thinking, while it’s an incredible abstraction, and seems to involve lots of math and science, actually brings up insights connected to the ways indigenous people think. Fenderson: What do you think the world will look like in twenty or thirty years? Holmgren: Well, we’re actually in a change phase now which is so multi-leveled and inherently chaotic—our understandings of chaos theory and ecological change that suggest we’re at this big turnover point where things can go in many different directions all at once. What we should expect is that the pattern of the world becoming more globalized, certain aspects of that will continue into the future—the residue of globalization. But we can also expect a counterflow of things starting to become localized and differentiated. So different outcomes in different places. At the moment the globalizing forces tend to take the same set of economic solutions and ideological values and methods of production of agriculture and living and try to apply them everywhere in the world. So there’s a conformity of monoculture wiping out cultural diversity. This is a great source of angst, this loss of cultural diversity, this huge loss of languages which is in parallel to the catastrophic loss of biodiversity. But counter to that, as energy descent consolidates, you start to get the globalized flow of genetic material—plants, animals and people from all over the world in a particular place, responding to a particular set of social and economic, environmental and political circumstances, actually developing systems which are less subject to global buffering or counterflow from elsewhere. So they go their own path. What that means is we’ll have everything from paradise to hell simultaneously in different places, that are not necessarily predictable. You can see that in the

200 breakdown of the nation state and its power, from empowered communities in one area to feudal warlords in another. The pace at which that emerges will be variable—a lot of these things exist in the world already, and we have a very affluent reality view of what the world will be like in the future. What most people are really asking, is what will the world be like for the billion or so middle class consumers of the world. A lot of things in the world in thirty years will be similar to now. One affect of energy peak and descent is that you get a slowdown in the rates of change. For instance, most of the buildings around were here thirty years ago and we’re still living in them, despite the rate of development. In another thirty years that will be even more so. We will have knocked down less building and build new ones. Even energy efficient buildings—we won’t have built too many of them, we’ll be living with what we’ve got. Similarly with technology, we will be making do and adapting things that are no longer being made. A lot of that engine of technological change will slow down. I think a lot of people assume that that engine of technological change has been a straight acceleration, even in the last thirty years. But thirty years ago there were the signs of this energy slowdown. When I was a child it was the general assumption that supersonic air travel was just around the corner—and it was, in the form of the Concord and the Russian equivalent. The Americans were going to build a supersonic transport which was as big as the Jumbo and with swing wings. It was never build. The Concord has been taken out of service—it never made a profit. We’ve already reached some energy peaks. Things like the computer revolution have enabled all these other ways for that technological engine to keep driving forward. The possibility is that some of those will continue to accelerate in the next thirty years depending on the state of the world economy and depending on a lot of things which aren’t to do with hard numbers or facts, but to do with faith. Already the world economy may be largely an article of faith. It’s like a thing projected out over the precipice by the collective belief of everyone. After the 1987 stock–market crash, Ronald Reagan—the most powerful man in the world said, in an amazing, naïve insight, said, “There won’t be an economic collapse as long as people believe there won’t.” People can bring the whole house of cards down just by losing faith. That underlies the inherent unpredictability of things. It’s not just when does this resource
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run out, or when is there enough destruction of this to stop that process. It’s to do with the people to some extent prefiguring what is actually happening through their awareness and their unconscious, they start to withdraw, individually and collectively, their support for systems. Arguably, historians might end up looking back, post energy descent, and argue whether it all could have continued if people had of kept the faith. So there is the possibility of large-scale sudden change because of loss of faith, but it’s not inevitable that that happens either. That notion of collapse and having to rebuild can happen at any multiple scales. So something that looks like a collapse at one scale is just a small, adaptive, creative move when you step back. If you look at the decline of the Roman Empire, it didn’t go in a cataclysmic bang like the Minoan civilization did. It went in a slow rundown, and a lot of the knowledge and systems of value managed to be condensed, repackaged and held on to, because that process of wind down into what became called the Dark Ages was gradual. Fenderson: Are there any positives to the middle class environments? Holmgren: Over the last thirty years, starting with the baby boomers and the generations since, have actually taken a different pathway to maximizing material gain. In the process of going against what’s in peoples apparent economic self-interest, people have explored all sorts of different ways of living, skills and travel, and have built up this great collection of experience. In an energy-descent world of tougher conditions, most of that will go into the dustbin of history. But parts of it actually represent new ways of doing things and you can’t predict which bits will be useful. We can see this in the revival of traditional skills like blacksmithing, which is a skill base that is important in a low-energy society. These type of skills have come out of middle class affluence that may be seeds of new ways of doing things. Fenderson: How will the energy peak affect those people and environments? Holmgren: A lot of the limits to affluence that can be best understood are not actually the energetic or external limits. They are the internal or social limits. Clive Hamilton’s book Growth Fetish talks very well about this. People are driven mad by the total continuous drive to consume and the hollowness of this sort of existence, the lack of community and identity. In

202 an energy-descent world, a lot of those destructive behaviors are just set aside, because there are more important things to do. So, at the extreme it’s a bit like what happens in a society where there’s a natural disaster. Community is re-discovered, people set aside their differences and get working on fundamental things. A lot of the angst about alienation and all sorts of seemingly intractable problems almost evaporate. For a lot of people, I think this would be an enormous relief. Most people can’t get off the treadmill because of peer pressure and individual and collective addiction in society. Sometimes people recognize a problem, want to change, but they need a crisis, something that affects their peers, so they can all change together. Fenderson: What do you think about the die-off scenarios? Holmgren: I’ve followed some of the emerging discussions since the late ‘90s on the internet—Jay Hanson’s was one of them. I think the die-off scenario and that provocative wake-up call is really useful, and I think it can’t be completely discounted. A large and very catastrophic drop in populations, like bigger versions of what happened in Europe with the Black Death, could be likely through infectious diseases. The evidence points to a re-emergence of infectious diseases, both old ones and new ones. So these possibilities are there, but I think they get confabulated. Just a decline in material affluence back to the levels of the 1930s would be seen by many people as the die-off scenario. So, in that sense I think people should expect radical changes and a lot of things that are taken for granted now might just disappear and evaporate. In the same way in the Third World now, AIDs in Africa could be seen as a die-off scenario, but if you step back to look at phases of big disasters, global wars, even the 1919 influenza epidemic—those things on the bigger scale are relatively small hiccups. I don’t think of them as the die-off scenario. The die off scenario is actually the whole end to the development of intensive, settled agriculture, civilization and industrialization—all of the last 6000 years swept into the dustbin of history. What goes with that is a very large drop in human population in a relatively short time, like 100 years—possibly back to some sort of hunter-gatherer type of organization, with a much depleted resource level and without the capacity to use the resources we would can use now. And, you get a complete regrowth of
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wild nature and you get that cycle starting again, but without the possibility of it going to the fossil fuels stage. But even that I don’t think is the end of the human story. Given that fossil fuels represent hundreds of millions of years of stored energy—effectively the surplus of the abundance of Gaia as a self organizing organism, the living earth. You could say that now we’ve dug it all out again, in a way we’ve done nature’s task—humanity’s task is now over. We’ve put it all back into the atmosphere, recycled all the biological elements, and nature will now use that to develop to a higher level of energy. And humans will just be swept away in that. So it is possible, and I’m not being fanciful, if you have a look at how big fossil fuels are, as the earth’s storage of energy, you see that we are talking about a dynamic that is geological in scale. It’s actually even bigger than the ice ages. So it’s silly to discount the possibility of any order of change that humans have experienced before—even the ice ages are smaller than what we are now involved in. That’s at the God level, perhaps. That’s for the earth to decide, anyway. We can’t do anything about that, we’re not God, we’re not Gaia, yet we’re understanding systems at a scale which are well above our capacity to have any influence over. We just have to worry about what it means to be human and to continue to attempt to live out that story. --- Thanks to Seeds of Change and Undergrowth Magazine for producing the transcript.

Article found at : http://www.energybulletin.net/newswire.php?id=524Original article : http://www.globalpublicmedia.com/INTERVIEWS/DAVID.HOLMGREN/
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Balancing the Earth budget: Household economies in a Post-oil world

Sorcha Keepers

(Sorcha Keepers holds a Bachelor of Home Economics from the Academy of Hard Knocks and a black belt in Kitchen Kung Fu. This essential training informs her writing on how real people can live better by changing their consumption patterns despite limited access to money. Her work experience includes carpentry, furniture building, and auto-mechanics, as well as forays into such highly paid professions as hotel cleaner and security guard. By following her own advice, she has increased her ecological footprint from an impoverished two acres to nearly 15, then pared it back to a comfortable and conserving six acres. She is a part of the growing car-free movement and can often be seen on her recumbent bicycle hauling a trailer full of groceries home from the farmer’s market. Sorcha enjoys sewing, fixing bicycles, and the befuddled look on people’s faces when she arrives somewhere by bicycle in the middle of a snow storm.)

Synopsis

This essay addresses the question of how to change personal consumption habits to deal with the triple threat of the end of the oil age, global warming, and population explosion by developing an Earth Budget. The Earth Budget can be balanced by reducing consumption or increasing efficiency of productivity. I concentrate on low tech, low cost ways of doing both.

Introduction

In the mid 1300s, the little ice age overwhelmed the Viking settlers in Greenland. They had settled the land in 982 during the early Medieval period but, once the cooler climate of the late Medieval era settled in, the Greenland Vikings suffered a spiral of exposure, famine and violence. Yet as their entire settlement died, the Inuit in Greenland were thriving (Fagan). The Inuit survived because they could steer their nimble kayaks around sea ice to hunt ring seal with harpoons. The Vikings, masters of boatbuilding in wood, suffered from a fatally limited paradigm that prevented them from adapting this readily available technology. When the cold snap hit, cod—their staple food—followed warmer water to the south and they were left with barley and cattle. Then their barley harvests failed and even the pasture grasses that fed their cattle started failing as the land turned to tundra. Their cattle could no longer survive. Cold-loving ring seal expanded southward into the newly icy water that the cod
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had vacated. Viking boats could not safely navigate among the jagged ice to hunt the new resource. They did not adopt the Inuit kayak, which could. The Vikings were locked into the idea that the Inuit way of life was antithetical to their Christian values.

Why would a cold and starving person forgo warm clothes and good food? It is easy to look back on them from the perspective of history and tell ourselves that they were stupid not to see what was happening. If we had been there, we mutter, we would have worn fur and eaten seal. Yet we are in the same situation and we may be repeating the Greenland Vikings’ mistakes. We live currently in the beginning stages of a triple threat dilemma: global warming, exponential increase in population, and exponential decrease in cheap fossil fuels. Projections vary but estimates point to the year 2050 as a possible convergence point for all three events. (Fagan, Erickson, Deffeyes) Just like the Greenland Vikings, we seem locked into a cultural paradigm that exacerbates our danger.

Technologies exist that could ensure our survival. They are readily available to us, and at an affordable household level. Thus far, we have not adopted them because we feel it is antithetical to the interests of our market economy. For example, cars are so central to life in the U.S. that most people feel they cannot live without them even though they know cars are among the worst emitters of greenhouse gasses. Fully half of the U.S. economy is tied directly or indirectly to the automotive industry (e.g., oil, manufacturing, repair, parts). Asking Americans to stop driving is like asking Greenland Vikings to stop raising cattle. Cattle were symbolic of wealth in their culture; giving up herding would have felt like giving up food and money at the same time. It was literally unthinkable.

Our culture emphasizes the role of the individual and downplays the deep influence of the larger culture. With storied figures like Eric the Red and his son Leif Ericsson, we tend to see Vikings in the same light, as rugged individualists. Few have ever heard the names of Greenland’s bishops, who directed their parishioners to avoid contact with the Inuit. Yet identification with the culture outweighed individual opportunity, at least for the last of the Greenland Vikings, whose graves and settlements archaeologists have studied. Similarly, the role of the individual in our own political and economic culture becomes obscured in the aggregate figure of the consumer.

206 As a society, we rely on the impartial hand of the market to make corrections as needed. Conventional economics teaches that population growth will not overburden the planet; oil will not run out, cheaper methods of pumping oil will be found, and greener technologies will be developed. In this model, it is the scarcity of intellectual, technological, and monetary capital that causes the major problems, not scarcity of natural resources or consumption. (Simon) In part, this is true. Generally, when one resource becomes scarce, people develop efficiencies, new techniques of farming, or use substitutes, like growing barley in cold climates instead of wheat. Though we are adaptable, our ability to find and utilize substitutes is limited, both environmentally and culturally. The Vikings experienced climate change quick enough that it made their staples, barley, cod, and cattle, non-viable in too short a time for their culture to adjust by adopting other, equally high-tech solutions. They were, at the same time, prohibited by their social leaders from adopting the low-tech solutions—such as making small boats out of stretched hide and hunting seal—that were sustaining their neighbors. Similarly the most important green advance for the industrial countries is not a new technological fix, but a reduction in consumption, the very thing that remains outside the pale of our own culture.

Overconsumption & Overpopulation

We live on a finite object hanging in space, a small, water-covered sphere with 58 million square miles of land sticking up through the water. The ten percent of that land that is considered arable supports the world’s nearly 6.4 billion people. But it doesn’t support them equally. The average person in the U.S. uses 24 acres of land, five of which are devoted just to supporting their car use. If everyone on the planet lived at our standard of living, we would need five earths to support them all—four for the people, one for their cars. An average person living in the Southern Hemisphere lives on 2.5 acres. It can be argued that adding one car in the U.S. is the equivalent in resource use of adding two people in the world’s South. If all of the 6.4 billion of us on the planet were to live the same lifestyle and all the available productive land were used, each person would use 4.5 acres of land. (Redefining Progress) The poor of the South would nearly double their standard of living; the average American would have to cut back to less than she currently spends on her car.

Generally speaking, the North’s problem is overconsumption while the South’s is overpopulation. Futurists differ widely on the effects of
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peak oil on both these trends. Most agree that it will impose limits on Northern consumption; consumer goods will simply become scarce due to transportation and other costs. Some estimate that the Earth, after the cheap oil era, will have a carrying capacity of 2.5 billion people. (Dale Allen Pfeiffer). We can reach that number by 2075 only by acting now to decrease the birth rate below replacement levels (one child per couple) (Redefining Progress). But that alone is only half the picture. Since a person in the North uses the same resources as ten people in the South, consumption is clearly as much a part of the problem. We in the rich North need a new method of accounting, one that recognizes that the total consumption of all people on the Earth cannot exceed the Earth’s capacity to provide. In short, we need an Earth budget. Just as in a household budget, in the Earth budget, we have so much (and no more) to spend on transportation, food, shelter, and goods and services. But unlike money, which we can arguably get more of if we only work harder, we only have one Earth and a limited amount of finite resources that it can provide each year.

Market Economy Versus Earth Economy

The conventional market economy is a growth economy. By contrast, the Earth is a steady state economy; we must match our resource spending to its resource growth in order to preserve the carrying capacity of the biosphere. How do we balance our Earth budget and live a sustainable lifestyle? Particularly, how can low-income people in the North, who can’t afford to drive hybrid cars or build green-design houses, contribute to a sustainable future? People need to stop their consumption of non-renewable resources (such as fossil fuels) except for use in researching alternatives, and reduce their consumption of slow-renewables (such as artesian water, hardwoods, and soil). William Rees, the founder of the ecological footprint concept, notes, “Barring disaster, most analysts agree that this can be achieved in two ways: through an absolute reduction in average material standards of living or through a massive increase in material and energy efficiency (or some combination).” He believes that, to balance the Earth budget, the North needs to reduce its consumption by a factor of 10. (Rees)

In 2000, the average American (middle 20% of the population) earned $41,900 after taxes. (Gale). The same average American had an ecological footprint of 24 acres. (Income corresponds closely to footprint—generally, the more income, the more consumption.) Reducing these figures by

208 a factor of 10, as Rees recommends, leaves the hypothetical average American $4,190 to live on for one year, on a footprint of 2.4 acres. For comparison, the average ecological footprint of people in Latin America is 2.5 acres, while in Africa it is slightly lower, and in Asia it is slightly higher. (pg 9 Ecological Footprints of Nations).

Let us compare two average national footprints:

U.S. India

Food 6.9 0.7

Mobility 5.2 0.2

Shelter 4.2 0.7

Goods & 7.7 0.5

Services

Total Acres 23.0 2.1

The average person in the U.S. eats highly processed and highly packaged food from distant sources, drives a car with a gas mileage of 15-25 mpg 250 miles a week, and has a freestanding, well-appointed home with 400 square feet per person. The typical person in India eats mostly unprocessed, local foods, gets around by biking or walking most places, and lives in housing with about 215 square feet per person that may or may not have electricity and running water. If the U.S. citizen decides to green her lifestyle as much as possible while retaining a good standard of living, she can easily reduce her footprint by more than half by eating mostly local, unprocessed foods, driving a hybrid car and occasionally carsharing (or better, traveling mostly by foot, bike, or bus), and conserving energy in the home.:

Green U.S.

Food 3.2

Mobility 0

Shelter 4.0

Goods & 2.7

Services

Total Acres 10.0

Reducing Consumption

The meat heavy diet that most Americans eat contributes to a large footprint. Food animals, especially cattle, are inefficient at converting feed
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nutrition to meat nutrition. Eating vegetable protein directly reduces food costs in both the household and Earth budgets. Switching to sustainably raised and efficient meats, such as organic poultry and fish, also helps. (Goodland) While hybrid cars and the resource savings they offer are beyond the reach of most, less wealthy green consumers can reduce their transportation footprints as much by going car-lite—that is, replacing most current car trips with walking, biking and busing, saving the car for only a few heavy errands. A green-design residence is another effective option open only to the affluent. The rest of us can reduce our footprints as much by living in an apartment rather than a house, living with less space per person, and conserving energy.

Because of the inefficiencies built into the U.S. transportation infrastructure, which move our commodities around, even vegetarian cyclists here who share a small apartment will find it is difficult to reduce their ecological footprints to 3.0 acres. Changing individual consumption patterns cannot bring Americans down to the sustainable 2.5 acre goal. For that, our changes must be both individual and societal. For example many manufactured goods could be radically redesigned for recycleability and durability, rather than for planned obsolescence. To determine what changes are necessary at a household level, we must examine the basic necessities, shelter, water, and food, and identify inexpensive, low-tech, simple solutions that individuals can apply for themselves with easily available materials. Technologies exist that can make a sustainable lifestyle comfortable, if they are widely distributed.

Nader Khalili of Cal-Earth has developed a building technique called superadobe. With as little as $80 in materials, primarily barbed wire and sandbags filled with on-site dirt, unskilled people can build a 110 square foot dome shelter,12 feet in diameter, in as little as one day. The shelter costs less than a dollar per square foot and the domes can be combined to construct multi-room houses. The average home in the U.S. currently costs more than $100 a square foot; superadobe represents a factor of 100 reduction. (Ferreira and Hale)

A vegan could, theoretically, grow all the food she needs in only 180 square feet of land, a mere fraction of an acre, with as little as 4 hours of work per week. (Compare this to the nearly 7 acres used for food by the average person in the U.S. now.) She needs only a greenhouse in which to grow food intensively year round. Such a greenhouse in a colder climate

210 can use a heat sink to regulate its temperature through passive solar energy. (Rose) Such a limited amount of soil can support intensive use if it is planted with enough diversity of crops; the grower also benefits from the more varied diet. Unfortunately, these greenhouses are expensive; the 15-foot model costs $4,000. However, they have the potential to make cities self-sustaining in food while ameliorating the vagaries of violently unpredictable weather, the incidence of which may increase as a result of a century of greenhouse gas emissions. (Fagan)

The lowly bicycle may prove the most trusty and least costly means of transportation available in a post oil world. It is low cost, low infrastructure, uses efficient human power, and represents at least a factor of 50 reduction in consumption compared to the average car. It does not emit greenhouse gases, use scarce oil, or require extensive paving.

Let’s look at the Earth budget when we institute the above changes:

U.S. India Sustainable

Food 6.9 0.7 0.7

Mobility 5.2 0.2 0.0

Shelter 4.2 0.7 0.7

Goods & 7.7 0.5 1.0

Services

Total Acres 23.0 2.1 2.4

As things are now, reducing our consumption by a factor of 10 is tantamount to choosing to live well below the poverty line, which is associated with marked increases in child mortality and decreases in longevity, health, and nutrition. (Rees) It would be absurd to ask anyone to volunteer for such a life under current conditions. The problem of poverty is not the lack of money per se; it is the inability to obtain needed resources. Geodesic greenhouses, bicycles, and superadobe housing can make vast numbers of people self-sufficient in food, transportation and shelter, and reduce their subsistence costs nearly to zero. With their basic needs comfortably met, people who would otherwise live in abject poverty would be freed to pursue fulfilling work, education, leisure, and community development—lives of full citizenship.

Smell the Roses

In the meantime, we of the hyperconsumptive North can greatly decrease our footprints by switching to green products and living more simply.
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These reductions can get us down to a conserving level near 10 acres (80% of the global population currently lives on 10 acres or less) (Redefining Progress). This will require big household adjustments but involves no real hardship. Many who advocate for low consumption lifestyles stress the benefits. Car-free people report losing weight, having fun, getting fit, and saving money. One could hardly call a gourmet Italian meal (or other traditionally low or no meat cuisine) made with all local organic produce to be starvation fare. People may spend marginally more time getting to work or cooking meals but since that time is spent doing enjoyable activities they are living less hectic and less stressful lives.

Simplifying our lives and slowing down the speed at which we live is the key to cutting our consumption and balancing the Earth budget. But much of our current culture is grounded on consumption. We support an entire industry whose sole task is to conflate surfeit with freedom, consumption with wealth and power, and simplicity with poverty, bondage, and fear. Just as the Vikings were warned that they would betray their essential nature if they began hunting seal, we live in a din of warnings of the dire consequences of failing to buy this or that product. Without the right toothpaste and car, we have no hope of finding the right mate. Only the right credit card can forestall our being overrun by sword-wielding raiders. The deepest challenge of cutting our consumption is choosing to reject the consumerist culture surrounding us, to become foreigners within our affluent countries, and to choose a different type of wealth to seek such as relationships, spirituality and education.

Traditional economists are banking on future technologies to enable us to continue expanding the growth economy. But the growth economics cosmology is itself at the root of the problem; it doesn’t account for the cyclicality of the environment. It treats ideal conditions that give bumper harvests as the baseline and disastrous years of failed harvests as anomalous. Growth economics do not count the full costs of doing business such as pollution and sweatshop labor. This approach is counterfactual and cruel. We need to switch to an Earth-based, steady-state economic cosmology that treats the leanest years as the baseline and a bumper harvest as an anomaly that cannot be counted on to recur, and which internalizes environmental and social costs of doing business. Since we have the know-how to apply low-tech, low-cost means to live sustainable lives now, we need not wait for a sea-change in the market, but can start using the ecological footprint concept to guide us in balancing

212 our household Earth budget. We need to consume less; less packaging, less red meat, less fast food, less car, less house. Consuming less does not mean living below the poverty line, and it brings its own benefits; better physical fitness, healthier eating, more investment in local community, a slower paced lifestyle, and more money (just selling your car can save you an average of $3,000 a year (Alvord)). Cultural bigotry demanded that the Christian Vikings starve rather than change to resemble their more adaptive heathen neighbors. We now face a crucially similar choice: do we keep the expensive trappings of our lives, in which we invest our money, effort, and social identities, and starve when we can no longer support them? Or do we merge ‘primitive’ strategies of simplicity with our technological know-how to create survival tools that are better suited to the world as it changes around us?
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SOCIOCRACY

Ted Millich

(My name is Ted Millich. I’m 41, a musician, and lived in an intentional community in Central Virginia for about 12 years until late 2003. Now I live in Charlottesville, VA and take care of my father who has Alzheimer’s disease. In the early 80’s I started learning about power inequity when I read ‘Diet for a Small Planet.’ Then I heard an ex-CIA agent talk about his book. While at Twin Oaks Community (TO) I learned about and used Sociocracy, a system of governance developed by a Quaker. TO also has a good library and numerous periodicals that are outside of the mainstream. Coincidently, the son of the previously-mentioned CIA agent lives there. I heard Mike Ruppert talk in 1999 about CIA collusion in international drug trafficking and subscribed to his ‘From the Wilderness’ where I first found out about Peak Oil. I found out about Catherine Austin Fitts from an article ‘Narcodollars for Dummies’ at the Narconews website. I’ve since read many more of her articles and been a part of her Solari Action Network where I learned about ‘The Wizards of Money’ radio program. Learning about money lead me to Thomas H. Greco, Jr.’s writings about currency which I believe envisions the best path to future. I’m currently writing a comic book story that takes place in the near future after oil starts getting scarcer.)

(sO”sE-ok’ru-sE) , —n. A theoretical system of government in which the interests of all members of society are served equally.

Here are two quotes from Gerard Endenburg, one of the developers of Sociocracy:

“More than guaranteeing the familiar tolerant attitude to minorities and individuals who deviate from the norm, we must systematically guarantee optimum tolerance for each individual and group when establishing rules for decision-making. “

“On the road which we have taken as organizing beings, sociocracy follows on from democracy.”

Sometimes it seems like democracy is just an illusion that the powerful use to fool people into thinking that they have self-determination.

Sociocracy was developed specifically to address human needs. It resembles and is specifically designed to mimic living organisms. In a mechanical model, a mechanic runs a machine. This is analogous to managers running their employees. Living organisms run themselves. Not only does sociocracy address human needs, but it allows for the
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most responsive organization and uses a minimum number of levels of hierarchy.

Many of our large-scale problems are systemic. Especially relating to our decision-making methods. A huge source of our trouble in this world is that we unwittingly give up our power to consent in decisions that affect us.

The Development of Sociocracy

Sociocracy originated in the Netherlands. Originally envisioned in 1945 by Kees Boeke, a Dutch educator and pacifist, as a way to adapt Quaker egalitarian principles to secular organizations, sociocracy allows us to give and receive effective leadership while remaining peers. Together with his English wife Beatrice Cadbury, who was also a teacher, Boeke introduced a method for teachers, pupils and their parents to work together for the best possible result. Gerard Endenburg, was one of the pupils in this “Workplace Children’s Community”, as the Boeke’s school was called.

After World War II, Gerard Endenburg trained as an electrical engineer and concentrated on the then new science of cybernetics (the science of steering and control). He worked briefly for Phillips Electronics, designing a flat speaker that is still used in small electronic equipment today. Then his father challenged him to manage a small, failing business he had purchased. In less than a year Gerard had made the business profitable and merged it with his father’s company. In the late 1960s Gerard’s father retired and Gerard became manager of Endenburg Electrotechniek, Inc., with the mandate run it both as a profitable business and as a real time laboratory for testing innovative management ideas. Sociocracy is a product of that “laboratory.”

He developed the Sociocratic Method into a body of well tested principles which is now used in more than a hundred different organizations: schools, businesses, various institutions, a local police department, a police academy and a number of businesses in the USA, Canada, Italy, Switzerland and Brazil. I learned the method from John Buck who brought the idea to the U.S. and taught some of us at Twin Oaks Community in Central Virginia how to use it.

What Sociocracy Is

Sociocracy is rule of an organization by the “socii,” that is, people who regularly interact with each other and have a common aim. (The prefix

216 socio- comes from “socius,” the Latin term for companion or colleague.) Each socius has a voice that cannot be ignored in the managing of the organization. In contrast, democracy is rule by the “demos,” that is, a collection of people who may or may not know each other and have only general aims in common -- such as the running of a country. An autocracy is rule by an “auto” or single person. The typical business in the U.S. is an autocracy (Can the U.S. still claim to be a democracy?). The majority of the “demos” can ignore the minority of the “demos” as they make their decisions. An “auto” can choose to ignore the rest of the organization.

Sociocracy can be regarded as a fractal structure. That is why, once the basics are understood, the procedures at the highest level are as clear as the procedures at the grassroots level. It also doesn’t require very many levels to include a great number of people. For a society, organized along sociocratic lines, this would take away a lot of the obscurity surrounding democratic politics. Everything is open to discussion – limits of an executive’s power, policy decisions, personnel decisions, investment policy, profit distribution, or all rules. It can be adapted to any organization. It doesn’t replace the organization’s structure, but is in addition to it. The structures used in decision-making give everyone a voice and keep the process on track.

How Sociocracy Works

The sociocratic method can be applied to every kind of organization. It starts from the concept that people are unequal, unique persons who should be equivalent in decision-making.

Gerard Endenburg has come up with these FOUR MAIN PRINCIPLES used to form a sociocratic organization:

Governance by ConsentCircle OrganizationDouble Linking and Elections by Consent.

(For more on the Four Main Principles of Sociocracy, see http://www.twinoaks.org/clubs/sociocracy/princ.html)

Governance by Consent

The consent principle says that a decision can only be made when none of the circle members present has a reasoned and substantial (paramount in
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the lingo I learned) objection to making the decision.

The consent principle is different than “consensus” and “veto.” With consensus the participants must be “for” the decision. With consent decision-making they must be not against. With consensus a veto blocks the decision without an argument. With consent decision-making, opposition must always be supported with an argument.

Every decision doesn’t require consent, but consent must exist concerning an agreement to make decisions through another method. Thus, many decisions are not made by consent. Rather, with consent, persons or groups are given the authority to make independent decisions.

When people start learning about Sociocracy, their first questions usually are, “Can people with vastly differing viewpoints actually make decisions this way without getting bogged down?” and, “How do people decide what a reasoned and substantial objection is?”

The answer to the first question is an unequivocal yes. When you amend a proposal based on everyone’s input, you can come up with something that no one has an objection to. The only way to really understand this, of course, is to gain experience with this method.

The members of the circle decide if an objection fits the criteria or not. Usually the matter can be cleared up by the facilitator asking how the objector would amend the proposal.

Endenburg: “The consent principle employs chaos to come to clarity on policy directions that people will accept in their particular circumstances, but it makes it possible to resist sometimes sudden and arbitrary actions by power holders and systemic coercion by majority parties or other voting blocks.”

I’m impressed at how well this method balances the needs of the individual with the needs of the group.

Circle Organization

Every circle formulates its own vision, “mission statement,” and aim/objective (VMA), which must fit in with the vision, mission and aim of the organization as a whole and with the vision, mission and aim of all the other circles in the organization.

Each circle performs the three functions of directing, operating and
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(For more on Circle Organization, see http://www.twinoaks.org/clubs/sociocracy/Circle.html)

Double-Linking

Coupling a circle with the next higher circle is handled through a double link. That is, at least two persons, (usually) the supervisor of the circle and at least one representative of the circle, belong to the next higher circle.

Sociocratic Elections (Election by Consent)

Choosing people for functions and/or responsibilities is done by consent after an open discussion. The discussion is very important because it uncovers pertinent information about the members of the circle.

Sociocratic elections are like nothing I’ve ever experienced before. Everyone votes on paper first putting their own name on it as well. Then, after collection, the facilitator says, “Ted, you voted for Mabel. Why?” A reason is always given. “Because she already seems to understand this stuff and I think she’d present the material clearly.” You end up saying nice stuff about each other! People feel good and get positive feedback. The facilitator puts the votes in piles for each person and asks if anyone wants to change their vote. Usually people do. If there’s not a clear majority for someone, the facilitator can choose any of the ones most voted for (or even not if they think they can get a ‘no objection’) and go for a ‘no objection’ round. The candidate asked about is asked last. Elections are interesting and fun, but most importantly nobody feels like they lost!

Besides the four main principles Endenburg has come up with some agreements that help “maintain equivalence” between participating members:

Everyone has a right to be part of a decision that affects them.Every decision may be reexamined at any time.

No secrets may be kept.Everything is open to discussion.

Sociocratic organizations are connected to outside organizations by external double links.

The top circle has outside “experts” as members. These experts sometimes come from other circles within the organization.
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Sociocracy is a form of governance. It models an organization that can function and function well with the least levels of hierarchy possible. It cannot be owned because ownership indicates who has the ultimate decision-making power. That power is shared, thus ownership is shared.

(For more information on how to facilitate Sociocratic meetings and elections, see the following topics at http://www.twinoaks.org/clubs/sociocracy/index.html — Meeting Format, Proposal Format, Elections, Facilitation, and Proposal Template.)

Consensus and Consent

Consensus is a good idea, but one of the people who laid sociocracy on me has been a Quaker for many decades and is quite familiar with consensus and she believes that consent works more efficiently, at least, for her group, in their situation. She is also part of an ecovillage that struggled along with consensus for three years and had a lot of problems. Here is a quote from their website: “Initially the group used consensus to make their decisions. This proved inefficient and exhausting and led to serious rifts. Introducing sociocracy was a relief. The group became more efficient and subsequently has been able to make many difficult decisions in harmony with one another.” This may not be the case for every group that uses consensus. The size of the group, their backgrounds, and their aims could make consensus a more appropriate choice.

Nonviolence

This quote comes from the translation of a speech given by Gerard Endenburg called ‘Knowledge, Power, and Power Over:’

“Uncontrollable “power over” (or “dominance”) interests me because it is akin to the concept of negation. Negating or ignoring someone’s existence is the ultimate form of violence.”

What he says in the rest of his speech is that now, in our customary systems, since people’s desires and needs are routinely ignored, we have adapted by becoming defensive and aggressive, knowing that someone else has control over the decisions that affect our lives. This shows that violence is systemic in our present systems of governance.

Many people associate Democracy with majority vote, which, as we can see, ignores the desires of the minority. There are other problems with it, of course, including the cause of voter apathy — none of the candidates represent the voter, which could mean that majority vote ignores the
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Organopomorphic

Sociocracy resembles organic systems – it uses the wisdom of nature.

In their pamphlet Sustainability Tom Heuerman, Ph.D. and Diane Olson, Ph.D. write:

“Fritjof Capra wrote that the wisdom of nature is sustainability. Ecologies and organizations are living systems and share the same principles of organization.” “In most organizations these dynamics are driven underground by efforts to control.” “Both [ecologies and organizations] are networks, their histories determine their structures, and they are intelligent and capable of learning. Ecological literacy means using the principles of organization of ecosystems (a community of organisms and their physical environment interacting as an ecological unit) to create sustainable human communities. We can learn much from nature about sustainability.”

Here is a list of qualities of organic systems.

1. Cooperative mutual dependence (networks)2. Any holon (a whole made of it’s own parts, yet itself part of a larger whole) is never completely independent (heirarchy)3. Changes constantly4. Expresses Diversity5. Cannot be controlled and dominated6. Self-maintaining and self-renewing (Autopoietic)

Capra discussed four principles of sustainability:

1. Interdependence2. The cyclical nature of ecologies3. Partnership — the tendency to associate, establish links, live inside one another, and cooperate4. Flexibility and diversity

Interdependence, Partnership, and Cooperative Mutual Dependence

Competition is a form of violence. It seeks to negate the efforts of others. Some people think that Darwin’s ‘Survival of the Fittest’ means that competition is the way everything in the world operates. If we look at
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nature, though, we find that it is much more a matter of cooperation than of competition. Ecosystems evolve to dance/flow/proceed in balance. If one part of an ecosystem disappears, it severely affects other parts directly and severely affects all parts indirectly.

Cooperation is the rule rather than the exception within most businesses today. Since a sociocratic organization’s purpose is to serve community and participants in the company, competition outside the organization is also reduced, which, of course, isn’t the rule today at all. In fact, sociocratic organizations link up with other sociocratic organizations and become reliant on each other rather than competative.

People — like me — who don’t like centralization, still sometimes think in terms of a world government. There would be no boundaries or separations. This doesn’t mean it’s controlled by one power center. It could be achieved with cooperative networks.

Any holon is never completely independent

A sociocratic organization is always connected to other sociocratic organizations. Ideally there would be a lot of them. In a sociocratic system, communities would be connected to a top circle of other similar communities. Then there would be a circle of community top circles. This would go on, hopefully indefinitely.

Schools are already structured somewhat this way already. A student is not independent from their class, the class from the school, the school from the district, the district from the state, etc.

The cyclical nature of ecologies

Capra refers to feedback loops which in nature may be of elements and nutrients, etc. In sociocracy, the circle process is a closed loop that functions cyclically. Measurement is an important aspect of evaluating the circle process and correcting past decisions (this from cybernetics).

Diversity

I have come to the conclusion that with Consent, the more people that make a decision, the better the decision will be. I’ve seen how people with vastly different ideas can craft a decision that is win-win for everybody. I think a group makes better decisions when 10 people are present than when 5 people are present.

The more people involved in a decision, the more checks and balances
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Cannot be controlled and dominated

I do believe that sociocracy is structured so that no one person or even block, clique, or posse can dominate the decisions. People I know say that any system can be abused and used, so I guess it depends somewhat on the people and the circumstances.

Self-maintaining and Self-renewing and Changes constantly

Elisabet Satouris calls this Autopoiesis (pronounced like ‘ah doe poe ee sis’). I suppose this is another way to say that it is sustainable. One rule of sociocracy that was created to maintain equivalence is ‘Any decision can be revisited at any time.’ A special meeting may be called. This applies to elections as well. This is the self-correction that occurs when ignoring becomes a threat.

This quality is probably not so uncommon for any organization, but sociocracy’s structure allows for the quickest degree of adaptability, which will make a sociocratic organization better at maintaining and renewing itself.

Are Corporations Slaves?

John Buck, who found out about sociocracy in the Netherlands, studied it, and brought the idea here to North America, has an analogy for you to think about. A corporation is a legal person. If that corporation is owned, then that ‘legal person’ is owned and is a slave. If the owners make the decisions that affect everyone in the corporation, then we see here that there is a master/slave relationship.

In a sociocratic organization, a person must be included in a decision that affects them. They also get total veto power — as do all members of the decision-making body (circles in sociocratic parlance).

In other words, if the owners make a decision that affects an employee, then the employee is due a say in the decision. The owners would also be included in any decision that affects them, but they wouldn’t make the decision exclusively. In a non-sociocratic organization, the owners could decide to move a manufacturing plant to Mexico. In a sociocratic
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organization, that couldn’t happen unless every single employee who is affected by the potential move doesn’t object to it happening. Is this the difference between a slave and a free person?

It brings up an interesting thought. If the organization cannot just be told what to do by owners or a separate management class, then it cannot really be “owned.”

It exists to serve community and participants in the company.

A participant is everyone who wishes to share in the interest of the company. There can be stockholders, there can be investors, but if they sell their interest in the organization, the new owners cannot change anything without the consent of every employee who is affected by the changes. Hostile takeovers and buyouts become meaningless.

Unions

With Sociocracy, there would be no need for a union to exist because there would be no need to coerce management.

Anarchy

I believe that Sociocracy comes closest to guaranteeing the anarchic ideal of self-determination.

I created a website at the Twin Oaks Community website. I have links to the Dutch and other sites:

http://www.twinoaks.org/clubs/sociocracy/index.html

Endenburg has two very dry books: Sociocracy: The organization of decision-making, and Sociocracy As Social Design
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Abuse of Citizens by Governments and Multinational Corporations

A Canadian woman’s perspective

Frances Oommen

Sometime ago, an awareness came to me, that the changes being introduced by governments were in reality an abuse of Citizens.

In opposing the proposed Free Trade Agreement, the NAFTA, (1) and the MAI (the Multilateral Agreement on Investment, (2) and then living under the draconian changes brought in by the conservative government of Mr. Mike Harris in Ontario (3): I began to realize that there is a pattern and a plan being followed to control the citizens and put them in a position of powerlessness—the opposite of mutual respect. (Are not governments meant to be the servants of the sovereign people, working in their best interests?)

Other negative changes that have taken place, which have affected people on a very deep level, have been our loss of faith in different institutions, such as the Red Cross, (the “tainted blood scandal“), and public services, (contaminated water in Walkerton, Ontario). (4) Etc.

The federal Bills C 35, (C36, and C17 and C42) (5) which took away our civil liberties, were proposed in the aftermath of the “shock and awe” of September 11, and are the Canadian equivalent of the PATRIOT Act of the USA . These laws cancelled many of our fundamental rights, including habeas corpus, one of the most fundamental human rights, grounded in ancient English Common Law.

I was able to see, and understand this to be psychological abuse of citizens, because of different experiences I had when my marriage broke up. At this time I found two very interesting diagrams on the nature of relationships, used by social workers and self-help groups in the field of Domestic Abuse. (6) I was able to “see,” and understand what was really going on, on an emotional and psychological level.

226 You may be asking. What has this got to do with corporate globalization and the end of oil?

Well, the people “in charge” through the ages wanted to control people for their own benefit. And now that they are aware that oil is running out, they know that they “just have to” be able to control people, as and when they want: physically, mentally psychologically and spiritually. This is because, when oil runs out, things will get ugly, and people will start stealing and
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killing, and destroying THEIR property, etc.(7)

(Structural violence, another type of systemic abuse, is already happening worldwide, and closer to home in North America’s “back yard,“ in the form of starvation of entire populations of countries in South America. This is because their land was stolen away; people have no where to grow food and they cannot earn any more than “starvation wages“.(8) A few people in these countries get rich by exporting “cash crops” to North America, and here we drink affordable coffee and have tropical fruits in the supermarket.)

Also, the people in control know that the amount of energy available, after the end of oil, will only be able to support approximately 2.5 billion people, as opposed to the 6.3 billion people that now inhabit the earth. (9)

So large numbers of people will be dying off, and this has to be done as “neatly” as possible, preferably without this tragedy being seen by the people who will be remaining alive, so that they will be unaware and will not have to feel guilty.

In order for “rich” governments and their multinational corporation backers to control a population—similar to an abuser who wants to control the person who is being abused—the population needs to be fearful on an “on again, off again” basis. The people need to be financially insecure (with less and less discretionary income and increasing expenses), and dependent, with low self esteem. People who are feeling guilty, worn out, stressed, subservient, alone, shunned, and worthless are easier to control than people who are not afraid, who trust other people, who are self-sufficient, proud, with a good self image, who have a stable income and expenditures (who can plan ahead), who are independent by nature, who feel valued and part of their community.

The people “in the know”—mostly men—behave in a very similar way to abusers in cases of domestic violence. Corporations of all sizes, encouraged by investors and “Right-Wing Think-Tanks,” have coerced all levels of government, “by reward, punishment and persuasion“(10), to introduce more and more insidious controls and reduced government supports for people. The rest of us citizens are like crabs being heated up in a pot of water, not realizing why we are getting so hot and fearful, and feeling that it is all our fault. This has been done with the help of the
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The behaviors we see in abusive relationships, both family and governmental, are:

Using coercion and threats

Using intimidation

Using economic abuse

Using emotional abuse

Using gender privilege

Using isolation

Using children

Minimizing, denying and blaming

(For more details and a sample of “coercion and threats“, for example, see footnote #11)

Think about something you read, or heard, recently about what is happening in the world, something that distresses you; and the chances are that it will fit one of the behaviors mentioned above.

In a mutually respectful relationship, the opposite behaviors occur. Here they are. Basically it’s just what you learned in kindergarten.

Negotiation and fairness

Non-threatening behavior

Economic partnership

Respect

Shared responsibility

Trust and support

Responsible parenting

Honesty and accountability

(For the example of “negotiation and fairness”, found in a mutually respectful relationship, see footnote #12).

It’s as clear as day and night. Every mother, grandmother and teacher knows what works best for the family, the classroom and the community, both today and in the long run—communication, collaboration and compromise.
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Which organizations and groups use the “Tactics of Abusers?” And which use mutual respect? Think of the groups you admire. Think which groups you belong to, or support. Why do you support certain groups? It’s not only what they do, it is how they do it.

The “Stupid White Men”(13) think that power and control is what is needed. They can only think of one option. Everyone’s mother knows there is a better way—through peace and justice.

When I attended the Mothers Group at the Family Services Pre-school in Hamilton, Ontario, we learned one important thing. In any relationship, each of the partners is responsible for their own problems. The abused person (usually women), has been conditioned to accept all the blame and guilt. They also have the feeling that they are somehow responsible for the problems of the partner, though the problems of the partner are not the abused person’s fault. Instead of accepting the blame, as soon as the partner starts blaming them, the abused person needs to hand it right back to the abuser and say, “It’s YOUR problem, not MY problem.” The abused person needs to reject the abuse, not take it into their heart. When I started saying that, my self esteem improved and I became strong, and I was able to plan, and take action.

How can the citizens of the world stop being afraid? How can citizens take back their sovereign power that has been taken away from them by a few men in suits?

Remember, there are many more of us than there are of them. In fact, governments are concerned about the numbers of civil society groups (i.e. citizens and NGO groups who use the internet). The Rand Institute, a leading U.S. government-funded think-tank, stated that the NGO swarm “…have no central leadership or command centre and are …impossible to decapitate” and, the authors warn, “…an NGO swarm can sting a victim to death”. (14) This was written in the heyday of the protests around the world, when street scenes of “interactions” between citizens and uniformed and armed police were vividly reported on, in the media, before 911. After 911 people “backed off” because of manufactured fear.

Our ability to think and question has become dull because of so much entertainment; we are confused, scattered, and “dys-connected” by one-
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inter-connectedness between “isolated” facts. And talk to your neighbors about important things.

Corporations exist to make money for their investors, and in so doing, they just can’t seem to stop sucking all the wealth out of the hands of the citizens, so that they end up owning all the wealth. After making obscene amounts of money by selling oil for as much profit as they can, they will let many people die around the world once oil production goes into decline.

We citizens know that our true wealth is our labor, and our families and communities. Turn your back on the glossy advertisements, and the temptations to “Buy.” Focus on the important things, like getting to know your grandmother. Learn to grow, and preserve food without a refrigerator. Ask Grandma how to do this.

There will be a stock market crash, sooner rather than later. Start a LETS (Local Exchange and Trading System)(16 ), in your community, so that people will be able to have trust in local “scrip” (money or interest-free credit), that circulates in their community. Having a LETS system means that people will be able to access an alternative medium of exchange when our present monetary system starts failing.

Use your money carefully NOW to support what is important, like your local farmer’s market. They will be the people who will feed you and your neighbors in the years to come. Encourage all farmers to go organic(17), because soon there will not be any chemicals available to put on the land. Conventional farmers will be left with depleted soil, which will not be able to grow crops or support livestock. Support your local craftspeople for the same reason. (Have you noticed that most consumer products you buy at the store are made in sweat shops in China?) Take spinning and weaving lessons. Learn tanning and leatherwork, pottery, and market gardening, and food preservation. Teach your children. It is their future.

Seize every opportunity to help the people in your community to plan for the end of oil. The most important thing is for people to talk about the end of oil and what it means. Help people to work through their grief at the
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loss of their “civilization.” If citizens do not have information, and have not begun to work through the stages of grief towards acceptance, there will be a lot of angry people stealing the stuff they want—and worse. The stages of grief include denial, anger, isolation, depression and acceptance. Working through grief takes time, and there’s not much time—ten years maximum.(18)

Start an International Oil Awareness Meet-up Day group(19) in your community, and meet like-minded people.

So, my fellow citizens, when we see evil, we need to label it publicly, as such, and not make excuses, or call it something else. When we see abuse by governments we must speak out and call it what it is. In theory, Canada is still a democracy. We must use this fact to speak out when we see wrong-doing or neglect. There are many people in many countries around the world who no longer have the right to speak out, or who never had that right. It is our responsibility to speak and protest, non-violently. If we don’t speak out, or do nothing, then we condone the abuse—and the perpetrators will continue to control and manipulate citizens, and do worse things. Support those who speak out fearlessly. Through speaking out in a public way, they, in fact, become safer, because people are watching.

Chose the right time and speak to people about the end of oil. No one likes a prophet who brings bad news. But it is better to know, than to not know.

------------------------------------------------------------------------------------------------------------Notes

(1) “The fight for Canada”, David Orchard, Stoddart, 1993.

(2) “The MAI and the threat to Canadian Sovereignty“, Tony Clarke and Maude Barlow, Stoddart, 1997

“Straight Through the Heart”—Maude Barlow and Bruce Campbell, Harper Collins 1995, page 42

(3) Maclean’s Magazine, March 11 1996, “Showdown in Ontario“, Tom Fennell. (That’s me in a brown coat in the foreground in the photo . My home-made sign said, on one side, “This citizen cares about vulnerable people”, and on the other side, “Multi-national corporations tell politicians what to do. Politicians should listen to us!”) People were protesting a series of Bills rushed through by the majority government, including:
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Dew & Heat Collecting Roofs

Robert Forrester

(For Robert Forrester’s bio, please refer to Soil Aeration Enhanced Container Horticulture, earlier in this volume.)

Sheet metal roofs are nothing new. Neither is cardboard. Imagine a house with a “metal cardboard” roof. At night geothermally chilled water passes through the “cardboard” conduits, chilling the roof. This in turn would cause dew to collect and run into collector cisterns. The geothermally chilled water is obtained by pumping cold well water or tap water. No need for extra infrastructure to provide the chilling effect. The global freshwater shortage has an easy, low-tech fix. One third of the land area is desert, so we might as well adapt to this reality.

The surface of the metal-cardboard panels facing the sky should be dimpled in the manner of golf-balls to maximize heat & mass exchange via micro-turbulence. Dimpled golf balls have twice the range of smooth-walled ones, all other things being equal due to drag-reducing micro-turbulence.

Posit further that the dimpled surface is black and that the downhill sloping conduits are used to heat water in daytime when the sun is shining. The common water heater uses more energy than any other household appliance.

An obvious hi-tech extension of this paradigm would be the additional role of the black, dimpled roof-top as a photovoltaic collector surface. But that enhancement clearly exceeds the limited means of many families. Notice that the multi-functionality of the concept leads to cross-amortization.

The SIMULINK facility of MATLAB permits fuzzy-genetic optimization of dimpled roof-top panel design without time consuming field trials. SIMULINK is a physical systems simulation facility which contains toolboxes dedicated to thermodynamics.

I posit that mass-manufacturing of metal cardboard roof panels might define a minor manufacturing niche falling in the low-tech, high volume category.

A lot of ground water is polluted these days, but there is no reason to shun
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geothermally chilled well-water which happens to be polluted such as in the contexts of arsenic polluted ground-water in India and Bangladesh. This water can still be used to chill surfaces for dew collection.

Global warming means increased absolute humidity and this reality suggests that geothermally mediated dew harvesting ought to be pursued to address the global freshwater shortage problem. Extending the architectural functionality of the roof to include dew-harvesting follows logically.

Dew Collecting Roof Addendum

If a typical nocturnal dew harvest averages one millimeter of precipitation per unit area, then one square meter of roof area would produce one liter/day of condensate. At 500 m2 of roof area for the typical house, this translates to 500 liters of potable water per day which essentially eliminates the freshwater scarcity problem for that house. One millimeter of precipitation per day equals 14.37 inches of precipitation per year — desert conditions.

Dew harvesting is nothing new. Bronze-age inhabitants of Feodosiya, Ukraine built lime stone dew-condensers on top of hills which yielded gravity-fed freshwater for entire villages in low-rainfall areas.

The dew condensing method which I propose exploits the cold of groundwater to chill the upper surface of “metal cardboard” roof panels. The chilling is accomplished by cold ground water flowing through the parallel corrugation conduits within the panels.

The temperature differential needed to yield one mm of condensate is slight under typical nocturnal relative humidity conditions. I submit that a small-scale working model of a dew-harvesting roof should be built. The money needed to defray this project would be within bounds of reason given the low-tech nature of the experiment. Also consider that such a roof which diverts condensate runoff into a concrete cistern would likewise sequester the runoff of regular precipitation.

Using the same roof-panels to heat water in daytime would cross-amortize the total cost of the system because the space/water heating energy costs would be reduced.

236 Reflect on the drought gripping the American West, the most severe in 500 years. I submit that the dew harvesting roof may be the most cost effective adaptive recourse available.

Obviously it is possible to imagine a photovoltaic extension of the proposed roof panels, but I will ignore this for the time being.

Dew Condensing Roof Epilogue

In order to test the efficacy of the proposed “metal cardboard” roof panels from the standpoint of dew condensation & harvesting it is not necessary to invest many resources: testing a single panel would suffice. That panel need not be part of the roof of any building. Thus a shoe-string budget would suffice to test the water-generating performance of such roof panels per unit collector area.

It is unnecessary to test the panel in the capacity of a daytime water heater since there are many work-alike solar water heaters on roofs already. In the proposed design, the solar water heater would be so large that it could serve as a credible indoor space heater in addition to provide hot water for showers.

Given extant and impending freshwater shortages in the drought afflicted American West, it might not be difficult to rationalize a grant in the context of the proposed design.

Photovoltaics & Desert Horticulture

Should the cost of photovoltaic technology drop by, say, an order of magnitude within a generation (absent an “Olduvai Cliff” Duncan / Hanson unraveling of fossil-fuelled civilization) it is possible to envisage hamlets self-sufficient in water & food & energy located in a desert setting relying on solar energy.

Even absent such an advance in photovoltaic technology, it is feasible to generate solar electricity via the metal cardboard roof panel by exploiting emf created at the junction of dissimilar metals exhibiting a temperature difference. Spacecraft harboring a plutonium heat source generate electricity via the Seebeck effect which was first discovered in 1823. The thermocouple is a familiar application of bimetallic solid state
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thermoelectricity.

I envisage the deployment of three metals: one for the upper metal sheet, one for the bottom and yet another for the corrugated sheet sandwiched between the two. Admittedly, the temperature differential would be modest and the tantalum containing alloys used to maximize thermoelectric emf on spacecraft would be too expensive.

However, if the Seebeck effect were exploited in tandem with the photoelectric effect the resultant solar electric power generated might suffice to run a substantial-capacity water chiller.

Given emf-generating roof panels, it is possible to envisage a water tank buried at shallow depth which is not only being cooled by the earth but also by an electrically powered water chiller. The colder the roof panels are at night the more water will condense. So instead of one liter of condensate per square meter of collector per night we might harvest five times that amount. And in this context a square meter of collector might sustain five gravity drip irrigated plants instead of just one.

I am sure you have seen the corrugated roof A-frame structures without walls which farmers use to store bales of alfalfa. Imagine such a structure on top of a small hill. Under the roof are two water tanks: a buried large tank and above it a smaller one which

is above ground. The water in the buried tank is the recycled cooling medium. The smaller tank holds the harvested condensate which is used to irrigate plants via gravity-fed drip irrigation. Should rain fall, the water will likewise flow into the smaller tank. The proposed structure need only be 15 feet tall.

The payback period for such a system might be between one or two decades, depending on the price of food.

Incidentally, I have designed a “PI” alternative to the HFC/CFC scroll compressors used in conventional refrigeration loops. My system, (which I call a “thermode”) uses ammonia as the high-vapor pressure thermofluid (ammonia is neither an ozone destroyer nor a greenhouse gas) and could be manufactured more cheaply than scroll compressors since my design does nor require tight tolerances nor yet costly lubricants and refrigerants. It also has fewer internal losses since tight tolerances necessarily create friction drag. My design is also vibration-free (unlike Einstein’s 1926
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refrigeration compressor design which “howled like a wolf” according to observers who wit-

nessed the performing working model of the Einstein-Szilard compressor)

Refrigeration is a trillion dollar per year global industry - comparable in magnitude to IT (information technology).
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Post-Oil HVAC

Robert Forrester

(For Robert Forrester’s bio, please refer to Soil Aeration Enhanced Container Horticulture, earlier in this volume.)

In a post-oil world — the unavailability of air-conditioning in warm climates might appear to preclude the continuation of human habitation there — at least in the context of existing dwellings.

This fillip outlines an easily implemented fix which borrows a biophysical stratagem used by numerous living organisms to minimize the expenditure of energy: downhill counter-current heat exchange. See rubric “Counter Current Systems” in McGraw-Hill Encyclopedia of Science and Technology.

The proposed system not only lowers the temperature and dehumidifies external ambient air ducted into a building — it also scavenges and sequesters liquid atmospheric moisture; in short, it is a condenser in addition to being a heat exchanger.

Imagine an externally insulated co-axial conduit with an aspect ratio of approximately 50:1 (length divided by OD). The central channel conducts cold well water and the central conduit is defined by a thin copper tube the cross sectional area of which comprises some 90% of the cross sectional area of the outer conduit. The outer conduit ducts outside air flowing into the building. The two flows move in opposite directions at discretionary rates. A water pump drives the flow of cool well-water to the surface and allows it to flow back into the well. An air-blower generates the alluded to air-flow.

Golf-ball dimpled conduit walls reduce the impedance of both air and water flow.

Posit that the co-axial counter-current heat exchanger is vertically oriented so that any condensation collecting on the external surface of the thin-walled and dimpled copper tube flows down into a water cistern.

The system works like this: warm, humid air is chilled and dehumidified upon emerging from the heat exchanger and cool well water is heated

240 a few degrees before being returned to the well. A fuzzy-logic programmable controller coordinates the differential flow rates of air and water.

Such an HVAC improvisation would consume less energy than conventional air conditioning and would work in hot, humid climates where evaporative cooling is inoperative. An added plus would be freshwater harvesting from warm, humid air.

The system is sufficiently simple to be tested using the resources of a typical high-school physics lab.

PS: The OD of the thin-walled, golf-ball dimpled copper tube should have a hydrophilic coating. The dimples not only reduce air & water resistance but also induce condensate trapping micro-turbulence. Moreover, the direction of the air-flow should be in a downward direction so as to hasten accreted condensate flow into the water collection cistern.

The liquid-gas countercurrent heat-exchanger/condenser has additional positive externalities:

1) Condensation droplet formation transpires in the context of nucleation particles such as soot, pollen or hygroscopic air which are far more harmful when inhaled than when ingested as drinking water pollutants. The HVAC system which I described thus behaves like an air filter — scavenging and sequestering airborne pollutants by trapping them in condensate. Given the prevalence of respiratory illness — this feature might be of interest.

2) Water droplet formation is associated with negative ion charged air which exerts an invigorating influence. By contrast, conventional AC generates irritability via positive ion charged air.

3) Conventional AC requires hermetically enclosed indoor atmosphere so as not to waste refrigerated air. The net effect is stale, indoor air pollution which is frequently more toxic than polluted outdoor air. By contrast, the proposed HVAC entails the introduction of oxygenated, negatively ionized, scrubbed, cooled and dehumidified rain fresh outdoor air which is generated with less electricity consumption and in the context of low-tech equipment which costs less to manufacture.
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Post-Oil HVAC Epilogue

Most of the world’s population lives within a few hundred miles from the seashore. The absolute humidity of the atmosphere there tends to be relatively high — ranging from 40-80 ml of water per cubic meter of air at sea level.

Many of the water stressed regions (present and future) are in the vicinity of the sea: Middle East, China, California & Florida. If a “geo-chilled” counter-current condenser manages to yield 5 ml of water per cubic meter of air flowing through the system and if the air-flow is 2 cubic meters of air per second on a continuous basis, then the system generates 864 liters of freshwater per day — which is not to be sneezed at.

The air would be moved via a vacuum blower; meaning an indoor cowled fan would generate a partial vacuum inside the outer conduit, thereby causing outdoor air to rush into it.

Countercurrent Soot Emission Suppression for Diesel Engines

The combustion process generates native water. Internal combustion engine exhaust therefore has a high absolute humidity and a gas blower is unnecessary in this context. Imagine an on-board water chiller causing soot and NOX being trapped in condensate and discharged as a liquid instead of being emitted as an aerosol.

This could also be a cost effective way to suppress acid rain, soot and mercury emissions from coal-fired power-plants. Recall that NOx = a precursor of nitric acid and that SOx =

a precursor of sulphuric acid — the two most important acids of the chemical industry. Thus the sour liquid condensate (rich in buckyballs to boot) could easily be thought of as feedstock for the chemical industry instead of being classified as “toxic waste”. Recall that gasoline was once discarded as useless waste.

Last, but not least: fractional distillation is the single most important technique of chemical engineering. It would be remarkable if the construct I propose were to lack additional applications of more than cursory significance.
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Transition to a Post-Technological World

Steven Woeste

(Steven Woeste is a research-trained microbiologist (Ph.D.), and has been both a university faculty member, and part of the faculty of a small medical school. He has also been the senior and acquisitions editor of a clinical laboratory journal. He is a writer, and has published articles in research and technical journals, has written advertising copy, been a proofreader and a copyeditor. The author also trades options on the New York and NASDAQ exchanges, and owns a small recycling business. )

I can offer some useful strategies for making the transition to a post-technological world; they would work for anyone of limited means, as long as they are willing and capable of doing some work. Though these strategies are not the easiest things to do, they are by no means back-breaking, heavy labor, so almost anyone could do them. Perhaps the hardest part of getting started with any of these techniques is the required change in thinking; you’ll have to get used to doing more (maybe all) things in a low-tech’ way, which means using muscle power, simple machines, and tools; not the push-one-button-wholly-automated approach, so typical of 21st century America. In plain English, you’ll have to get used to going back to doing things by hand. But, trim your waistline, trim your budget, and eventually, prosper.

There are two ways to deal with a post-technological world, as in a world lacking cheap, abundant energy sources, including oil and natural gas, which we have had up to now. Both ways are means for living with less energy, goods, and services provided by the utility grid, market, and economy. One way is to conserve—or to use less of whatever it is you need—simply by not using as much (doing without), or becoming more efficient, and using less while still having as much as you had before. Another way is to make what you need. While it’s at least theoretically possible to become self-sufficient, I cannot offer a way to do that; I have not done this for myself. Hopefully, the strategies I describe below will make it possible for you to keep a lifestyle you would like to have, including both necessities and comforts, affordably.

Conservation is possible in many different ways at home, especially with energy use. The simplest way to reduce power consumption, especially for heating and cooling, is to use insulation. Whatever powers your furnace—gas, oil, electricity, coal, or wood, you will burn less fuel to
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heat your home in cold weather if the exposed ductwork in the basement is insulated. Insulation is cheap, and can be purchased in rolls, which is easily wrapped around and secured to ducts. Heat loss from the ducts is reduced; more heat makes it to the portions of the house you want to heat. Of course, if a post-technological world does not include ready supplies of gas, oil, and electricity, this would still be useful for coal or wood-fire furnaces. What if supplies of those become tight? There are a few companies that manufacture cardboard and paper-burning furnaces for home heating. That’s as close as I know of a furnace that will use “garbage” for fuel. Don’t make the mistake of thinking that because your home already has a fireplace you can safely burn cardboard or paper in it to heat your house; that won’t work. Your fireplace was designed to burn wood, which burns very differently from either paper or cardboard, and it can be dangerous to do otherwise. Should you wish to eventually use a cardboard-burning furnace, there are simple procedures for treating large batches to soften it, and to compress it into bricks (which you dry) to burn. [Editor’s Note: Paper and cardboard products are also treated with chemicals which might release toxic fumes when they are burned. If you intend to burn these materials (or other man-made materials) in your home, be very careful to ensure that the fumes are completely vented. This is especially true if you have insulated your home so that it is air tight.]

Electric lighting also allows some energy conservation. While you could go to the extreme of using (and making) candles for light, simply changing from incandescent to fluorescent bulbs makes a difference in electric use. For my home, changing all but a few (the lowest watt) incandescent bulbs, cut electric use by an average of about 60 kilowatt-hours per month, or about $5 per month at our electric rate of approximately 8 cents per kilowatt-hours. Naturally, when electricity becomes more expensive, you’ll save more money. The fluorescent bulbs also last much longer than incandescent bulbs; claimed lifespans are five years. The fluorescent bulbs in my home are all about two years old, and none have failed; they’ve already lasted longer than the bulbs they replaced. If you are also going to generate your own electricity, with a solar or wind-powered system, converting to fluorescent lights will make that easier, by reducing the amount of electricity you’ll need to make, and it will be cheaper because a smaller system will do.

Conserving fuel for home heating can be done with a few technically simple alterations, though you’ll spend some hours doing the work. In

244 a word, insulate. If you have an older gas-fired water heater, put a water heater jacket on it; it will reduce heat lost to the outside, and the amount of gas burned to keep the water hot. Get foam “sleeves” to insulate the hot water pipes in your basement; they reduce the heat lost from hot water as it is pumped from the water heater to faucets in your home. Likewise, if the ducts from your furnace are exposed in the basement, wrapping insulation around them will reduce the heat loss from them. Do you have an older refrigerator or freezer in the basement? You can reduce the electricity they use by putting insulation on the door, top, and sides.

What about one of the biggest users of energy most people have? Automobiles. While you can get a more fuel-efficient car than the one you had, that is a great expense. Instead, try downsizing to an electric bicycle. You can either buy a new bicycle with an electric motor installed, or you can get a new electric motor installed on a bicycle you already have. Failing that, you can get a good used bicycle cheaply, and have the motor installed. A quality, new electric motor costs about $400, plus another $50 or so to have it installed. You’ll now have a bicycle that, depending on the brand of motor, will travel up to 20 miles per hour, and up to 20 miles on a charge. There are different kinds of electric bicycles; some you have to help pedal, others can be ridden letting the motor do all the work. Even with those where you do no pedaling, you can get 15 miles out of the batteries (even on routes with some hills) before they need to be recharged. At 8 cents a kilowatt-hour, recharging a totally drained battery doesn’t even cost a nickel. The batteries give several years of service before needing to be replaced; for most electric bicycles they are lead-acid batteries, and can be replaced for less than $50. The bicycles do work in the rain or wet weather, don’t require that you have a special license or training, and are quiet. They can, at least theoretically, be recharged from a small solar panel setup, so if the utility grid ever fails, or works only sporadically, you could still make enough electricity on your own to recharge the bicycle.

That leads into my next topic; energy generation. If things get bad enough that you can no longer depend on a central power source, then one alternative is to make your own power. One way to do that is to use solar panels to make electricity. Of course, if you have limited means, buying premade solar panels may be out of the question, as you will pay at least $6,000 for enough panels to make 1 kilowatt-hour of electricity, or what it would take to run one small air-conditioner (only), or a
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freezer, a refrigerator, and maybe a small television set. Still, there are ways to reduce the costs. One way is to make your own solar cells (the components of the solar panels that make the electricity). A few firms sell kits to do this, and you could cut the cost of solar panels by 30% of what you pay for the finished item. Of course, you will also have to make a frame to hold the solar cells in, but they are fairly simple and inexpensive; there is abundant literature available for making them. Could you make the solar cells? Yes, that’s possible, but the only information I’ve seen for doing so is to make very inefficient (compared to the ones you can buy) solar cells from copper sheet metal. While the process for making them is fairly simple, you would need to cover the entire roof of an average-sized home to make enough electricity just to keep the bare number of electric lights burning, with some left over for things like a very small refrigerator. Even with an ideal solar electric system, you will not make enough electricity to power things like a large electric stove, an electric clothes dryer, or an electric water heater.

[Editor’s Note: Solar cell technology is currently fraught with many problems, even given the advances in nanotech solar cells created by scientists at the University of Toronto. First, there will be no power generation at night, and only limited power generation on overcast days. If you live in a northern climate, you will also have to develop a way of keeping snow off of your solar panels without damaging them. The best solar cells available only have a lifetime of about twenty years. And when the average production of energy over this twenty year period is contrasted with the energy necessary to build the solar cells, the result is a very poor net energy quotient. Finally, the construction of solar cells is subsidized by hydrocarbon energy (most commercial cells are even encased in plastic). So, as the price of oil goes up, so will the price of solar cells. If you design your home for solar cells and install them today, when you are due to replace them in twenty years the price will have gone up enormously—if they are even available.

There are better options for energy generation. Wind turbines come to mind as the most efficient form of renewable energy. And there are numerous plans available for building your own wind turbines. Passive solar heating is also an excellent option, though it is more properly considered a form of energy conservation.]

What else can you do if you are an urbanite, and wish to improve your

246 position for the day when the comforts that current technology supplies are either no longer available, or drastically reduced? I’ll offer a few comments in that direction towards the category “urban survival”. I’ve been at work on that for the last year and a half; I’ve started a small recycling business, based on recycling just what’s available in the neighborhood where I live. What do I do specifically? I started by finding out what available materials could be recycled for money. Some of the things I tried, while on paper having a market for sale, are not feasible for different reasons. For example, despite there being large amounts of “recyclable” plastic containers available, local recyclers will not take them unless you have massive quantities (several tons, minimum), and that they are “processed”, or rendered into certain forms (shredded or cut), which is only possible if you have expensive machinery (the cost of a good, late-model used car) to do it. Much the same is true with glass bottles. Other “recyclable” material, like paper, sells for so little money (like $10 per ton), that it is pointless to spend the time to collect it and take it to where you can be paid.

What does work? Collecting aluminum beverage cans brings a small, but consistent profit. I use my bicycle to travel locally, a few miles a day, just to collect cans I find lying around. I have also found a few local businesses (bars and other small businesses) to save them for me. Specifically, per month, on the average, I get $60-$70 per month profit for the aluminum in the cans. That’s at the current price for aluminum, which may rise significantly once energy costs (for making cans) increase (as oil and natural gas are depleted). The $60-$70 per month I get is not a fortune, but it’s very much a sideline that I don’t spend a lot of time doing. Suppose it’s your only, or major, means of income? Work it full time, like regular job, and you could get about $200 per month. That’s assuming today’s prices. If $200 a month doesn’t sound like a lot, it’s not, though it’s better than nothing, especially if nothing is all that’s available to you. Still, $200 per month will buy food, and maybe a little medicine. If you have a family, where some others can be put to work doing this, you could double or triple that monthly amount. As such, it requires little technology, though I use my car to get the cans to a recycling center (they pay in cash). Yes, you could use a bike with a trailer to do the hauling, but I won’t do that until I have to.

Naturally, I found other ways to recycle for income that are not terribly difficult. Cardboard boxes are generally plentiful at local stores, and most
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stores will give them to you just for the asking. Yes, they generally have a crusher in the rear of the store where they are supposed to go before being sent away, but if you ask nicely, they’ll give the boxes to you, because it means they don’t have to crush them. What do you do with the boxes? You could take them to the recycling center, but you don’t get much more for them than paper. I found you’re better off selling them. People use them for moving, storage, etc. Using Ebay, I sell most of my boxes for about 20 cents each. I generally get $40 per month, doing it only infrequently. If the Internet should be unavailabe in the new, post-technological world, they can be sold by local advertising. Similarly, used bubble wrap, and used packing peanuts, as long as they are not stained or odorous, can also be sold. Used bubble wrap gets about $1 per 10 feet; used packing peanuts gets about $1 per cubic foot. Again, it’s not too hard to collect either or both from local businesses, for free, as they’re just going to throw it away. Likewise, if you are good with your hands, removing steel tire rims from abandoned tires results in a small amount of money when recycled; the average steel rim goes for about a buck and change at a typical recycling center. In total, “recycling” all of the above things I’ve mentioned, on a sometimes basis, is good for about $100 per month. It could be scaled up significantly, especially if it’s your only income option. However, for me, now, it’s a small business; I declare the income on my tax forms every year, and it’s profitable enough that I make a profit, with deductions, and have paid off the capital equipment (bicycle, industrial can crusher, storage bins for cans, etc.).

I’d like to make more comments about how to conserve, and to be self-sufficient, but I think I’d probably be better off letting the reader think over what I’ve presented, and deciding how she or he wants to take it from here. I’ve got the beginnings of how to survive in a post-technological world, but I’m going to do much more work, so someday I can become self-sufficient. Until now, at least I have a start.
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Co-Housing

Christine Johnson

With the collapse of the former Soviet Union, people who were already severely stressed by shortages of essential goods faced an even greater challenge to their ability to survive. Those who did survive and lived relatively well were been able to do so through networks of kinship and friendship, informal but governed by principles of exchange. While it is a dire example, the collapse of the Soviet Union cannot be dismissed as not pertinent to what is before us.

When the impact of peak oil and natural gas depletion begins to be felt throughout the world economy, if we have already put into place networks of friendships and local barter, we will weather the powerdown with a much greater ease. Personally, my husband and I are choosing co-housing.

With 48 other families, we own homes and a common house sited on 5 acres in an urban area, close to public transit. The development is legally structured as a condominium with each family or individual holding title to the interior of their home; together we hold title in common to the “common house,” a workshop, carports, gardens, and the acreage upon which the community is sited. Built from the outset with energy efficiency and principles of green building in mind, all of the homes are pre-wired for solar panel installation. We have the option of installing solar batch water heaters. There are 11 buildings with either 4 or 5 homes in each building. The insulation factor is so high that the city’s power utility is guaranteeing that for the first two years no individual homeowner will pay more than $1/day for power; these are all-electric homes in the southwest part of the U.S, the largest being 1,621 sq. ft. We intend to put in an organic garden, to keep chickens for eggs and meat, and we will participate in community supported agriculture. We will harvest both rainwater and graywater for irrigation.

We’ll enjoy shared meals several times a week in the common house which is built with a commercial kitchen, a large dining/meeting room, laundry room (with solar dryer, i.e., clothesline, just outside), library, exercise room, laundry room, craft room, play room, three guest rooms, and kids’ play area just outside in a courtyard visible from the dining area.
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The most important aspect of this community is our shared desire for cooperative living and consensus democracy. Management of day to day chores and long term planning is effected by everyone’s serving on one of 5 teams or on a governing neighborhood committee. While there is no income sharing, there is expense sharing in the sense that in reducing our needs, we are reducing our expenses. For example, we will buy water from the city in bulk and, given that everyone is conscious about water conservation, sharing this expense benefits us all. With respect to immediate needs, we anticipate that folks in the community will be open to barter and exchange of goods and services. How the exchanges develop will certainly range from the informal kindnesses of just being of help when help is called for to perhaps more elaborate barter exchanges.

At present, structured co-housing requires some capital investment. However, the same can be accomplished by folks who rent and share a large home; for example, managing their responsibilities collectively with shared decision making. Or another alternative: a group of people together might purchase a mobile home park with the intention of managing it for everyone’s benefit, putting in a garden, harvesting rainwater, etc.

People have always joined together to support each other, to trade with each other, and to make a good life together. Powerdown will be a positive development in this respect: those who anticipate and find others who share their views will enjoy a rich and warm community of friends. Not that cooperative living is idyllic; if you dance, toes will be trod upon. But it is a very good way to live!
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Community is Necessary to Survival

authored collectively by the readers of the Uncommon Thought Journal,

editor: S. Rowan Wolf

(The Uncommon Thought Journal (http://www.uncommonthought.com) is a we-based zine focused on critical events and activism. Readers are encouraged to participate in on-line discussions. The zine is edited by S. Rowan Wolf, a doctor of sociology.)

Synopsis: It is our belief that individuals are unlikely to survive environmental destruction or the end of the oil-based world we live in. Even if individuals survive, society will not. Our submission focuses around community — building it from the base of existing associations, development of necessary skills, and what governments could do to assist in the process of preparation, transformation, and the building and strengthening of communities.

Introduction

There are innumerable threats that are imminent today, from environmental devastation and climate chaos to war and other attack. At Uncommon Thought Journal, we believe that survival is rooted in community. Individuals are unlikely to survive and thrive without a strong community infrastructure. In discussing our thoughts for facing the coming dual crisis of oil depletion and climate collapse we constantly circled back to the importance of community in our efforts to address the challenges of the future.

Community, as we envision it, is not twenty folks buying land and setting up to survive, but ordinary folks living in the social environment that exists across much of the world. In the U.S., and other highly technologized societies, we have lost many basic skills and the knowledge of how to live without the constant assistance of that technology. We are not only dependent on oil, but bound by a technological specialization that makes much of the workings of our daily lives invisible. Our dependence has also physically reduced our ability to survive without the support of that technology. We see three primary areas to address the coming changes: building community, gaining knowledge, and building skills. These three areas are interdependent. They interweave with each other. We are basing our discussion on industrial societies in general, and the U.S. in particular.
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Building Community

The focus of capitalistic industrial society is based upon the idea of competition rather than cooperation. The United States, in particular, has become atomized to the point that even family has become almost non-sustainable. This atomization creates a highly consumptive and competitive society, but it also underlies many social problems, from poverty to crime and mental illness. It is therefore not surprising that one of the most frequent longings expressed in the U.S. is the need for “community.” It is a refrain that is only superceded by the call for family and “family values.” But there is a lack of concreteness in either of those longings. The expression is of something that is felt to be missing, but for which most have no model or experience. The ability to concretely approach “community” is further complicated by the simple contradiction that social organization and ideology runs directly counter to its very existence.

Given the foreignness of the concept of community, and the lack of access to a nucleus from which to build, the challenge of preparing for coming catastrophe must start here, based from the atrophied and restructured possibilities of community that currently exist. The basis for community building may come from things such as neighborhood associations, neighborhood watch programs, “safe house” programs, community gardens, and existing friend and family networks.

Two problems are inherent in all of the neighborhood and community programs that exist in the U.S. First, very few people are currently participating, or even have access to any sort of community program. Second, they are largely based on individuals focused on themselves rather than the community. Community gardens are an excellent example of this. Most community gardens are public spaces in which individuals have a garden spot. They are (usually) not about people working together on a garden where the produce will be shared with the other gardeners. The current reality of community gardens can offer an example of how they might be reshaped to build authentic community. The only way to build community is for people to “work” together. Community must move from concept to experience.

An area of community gardens could be set aside as true community space. “Master Gardeners” could offer hands-on lessons in various gardening techniques that would be applied by the gardeners in the
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Community gardens, even true community gardens, are unlikely to meet the basic food needs of the community. Community gardeners could join cooperative networks with communities of farmers. At first, this might consist simply providing food that cannot be reasonably grown in a relatively small urban environment. The incentive for farmers could be a guaranteed market for their produce. However, the project might extend to actually drawing on community labor in actual farm work. The need for more “hands” on farms is likely to become necessary as oil becomes prohibitively expensive, and possibly unavailable. Networking farmers with gardeners expands the concept of community, and builds interlocking community networks.

Building Knowledge

Knowledge is critical. Currently, there is little knowledge of basic survival skills, and even less knowledge of the scope of the problems that are looming. Two primary existing institutions can be built upon to expand the basic knowledge that people have — alternative media (we’ll use the term “people’s media”) and colleges — particularly community colleges.

One of the advantages of the internet is that it has brought growing access to a wide array of news and information sources. Given recent political events in the U.S., there is also increasing skepticism with the corporate media. Many people are searching for reliable news and information sources, and many of them are turning to the internet, print people’s media, and community newspapers for an understanding of the world around them. Supporting and expanding both news and information bases is critical at this time.

There are a variety of models, some of which have been around for a long time, on how media can work. Publications such as Mother Earth News and Mother Jones have been in operation for decades. Internet sources such as ZNet or CommonDreams are relatively new. All of the aforementioned are based on screened submissions. They are seen by growing numbers of people as good sources for an array of information
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and perspective. An entirely different model that seems to be growing is Indymedia. Indy has formed its own community based news and information reporting as well as allowing open participation from the community. Indymedia presents a truly community-based model, both in terms of information and analysis, and in terms of skill building for the volunteers who keep it running.

Colleges, particularly community colleges, offer tremendous opportunities to expand both knowledge and skill. This is due to the non-credit community courses that most community colleges have as part of their offerings. Community colleges are also more responsive to the needs and interests of their communities. If there is adequate demand for specialized classes, then community colleges are likely to create and offer such courses. Whether they are classes that deal with generalized knowledge such as environmental issues, or specialized classes in first aid or bike repair, these institutions will frequently accommodate either through credit or non-credit options. Many are also willing to work with groups and organizations to meet specific needs and content.

Building Skills

The array of skills necessary for people to thrive in a non-oil economy are many. So much of the infrastructure of our lives is supported by hydrocarbons. While transportation is frequently the first thing that comes to mind, basic products and amenities are also supported by this unsustainable foundation. This hidden dependence combines with technological specialization to leave most people lacking in the skills necessary to survive without the infrastructure. Nor do most people have the essential skills to reproduce (or even repair) the technology on which we depend.

Successful continuation of society will ultimately depend on communities who collaboratively have necessary skills. These include everything from working with manual hand tools, to repairing bicycles and carts. Medical technology and pharmaceuticals will likely become very difficult to attain. This requires basic medical skills, and a broad base of herbal knowledge. Maintaining health will be as, or more, important than dealing with disease or injury.

The post-oil environment will be much more physically demanding than is the current society. Attaining and maintaining optimal health now will greatly enhance survival and success later. The sedentary lifestyle of most
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We believe that there are a number of skills that will be necessary, but may be overlooked. Skills such as making septic systems, hand construction, making of shakes for shingles, paper making, candle making, glass blowing and blacksmithing may all become highly necessary and desirable skills. In other words, recalling the skills of daily living from the preindustrial society. Other technological skills will also be useful, such as construction of solar, wind, hydro power systems; simple generators, motors, and batteries; basic and advanced understanding of chemicals; conversion of engines to non-petrol based fuels.

When one considers the skills needed, it becomes clear that every individual will not likely have all of them. Once again, cooperative communities become a necessity — not a choice.

Community

Early on, we discussed the idea of communities. Communities can come in many forms and have numerous functions. There will be children in this new world, and their future and safety will lie not in the individual family unit, but in the broader community. Individual families striking out and surviving in the woods may work for a brief period, but it will not work over the long haul. Survivalist mentality is stop gap. We believe that in order for societies to continue, we must move beyond survival and recovery, to sanity and stability. Distance communication becomes a critical issue. We feel that the internet should rank high on the list of priorities. Access may be different and more limited, but it does offer information and communication across distances. Coordination of efforts and interlinking of communities would be greatly facilitated by the internet. Certainly we can survive without it, but it is a valuable tool that could potentially be maintained without a tremendous outlay of resources.

Existing government could assist in this transition, though we have not assumed that it would. Economic resources could greatly assist in the development of community and help to meet future needs. For example, cutting the work week to 30 hours while paying people for 10 hours a week of community work and development would get many people involved in the community. Providing space and training could help many gain necessary skills. Funding neighborhood based programs, and setting
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up more decentralized communications and planning facilities would put both access and control closer to where people live.

Conclusion

The future we face will be devastating in a number of ways. It does not have to destroy us. Preparation, planning, and community building can all mitigate the coming transition. Ideally, we could work internationally and cooperatively on the coming change. If people were aware and pressed their governments, then positive action at a larger level would be more than helpful. Without it, it is likely that hundreds of millions (if not billions) will die. Those remaining may well strip their local environments in the effort to survive. The remnants of humanity and society could face a short run at a terminal future. The efforts we make now will not totally turn the tide. However, the more we can do now, and the more we can build and move into an alternative organization and economy, the more likely we are to successfully meet the future that will come.
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Presentation to the 14th World Congress of Sociology,

WORKING GROUP ON SOCIOCYBERNETICS AND SOCIAL SYSTEMS

International Sociological Association

XIV World Congress of Sociology Montréal, Québec, Canada, July 26 - August 1,
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Session 2: Sociocybernetics and Human Values

(Chair: B. Buchanan)

INFORMATION REQUIREMENTS FOR A VIABLE WORLD

(see http://www.ceptualinstitute.com/genre/buchanan/montreal1.htm)

Bruce Buchanan

(Bruce Buchanan, M.D., D Psych., is a Canadian physician retired following a career in medical practice, public health, psychiatry, university teaching (University of Toronto), and in governmental policy studies and management. His various interests are unified by a lifelong interest in philosophy and cybernetics. Over the past decade has been an active contributor to Consciousness Studies and such organizations as the Gaia Preservation Coalition, Council on Global Issues, Canadian Association of the Club of Rome, Gaian Democracies and varied web-based forums.)

The primary focus in this paper is on the logical and meta-logical requirements for handling the information needed for the guidance and support of wise social policies. My thesis is that information dealing with the interrelated problems of the world Problematique depends crucially upon the systems of which such information forms a part and on which it depends. The question of adequacy of such information and systems is therefore crucial.

On this view, prerequisites for providing adequate information to guide public opinion will include:

(1) Conscious choice — the articulation and provisional acceptance of meta-level values and ends (such as, environmental sustainability and human well-being)),

(2) Information processes open to all sources and submissions, without
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censorship or excessive noise; this is essential to capture “early warning” signals;

(3) Management of complexity and variety — according to priorities assessed in terms of ongoing experience; the re-evaluation of criteria must be possible;

(4) Information assessment processes that are open and objective in meeting criteria of verifiability and consensual validation.

(5) Provision for a mechanism or channel for publication of output, of results of such inquiries and processing — a regular Letter and reference source — to highlight priority issues in the most effective ways possible .

(6) Recognize that the band width — the span of public attention — is limited!

The purpose of such a societal information system cannot be to replace government or any existing institutions. Nevertheless we do need to provide for supplementary and countervailing sources. It may be necessary to alert and bring to the attention of public opinion such events and trends which the powers-that-be may wish to ignore, without depending upon heroic individuals. Such a project would entail no more, and no less, than the serious exercise of informed and responsible free speech. Its proper design could also provide challenges to social researchers at every level and turn.

To consider what may be the Information Requirements for a Viable World — a living world, an interdependent existential whole — cannot be a simple task. We have tools to deal with complexity, and relevant research is growing. Clearly the processes we need must take cybernetic principles — such as requisite variety, evaluative criteria and relevant, targeted feedback — into account. The methods and principles also involve higher logical levels and meta-language needed to talk about and manage the complexities entailed.

If the larger systems of world governance are to function with coherence they probably need, in analogy with the brain, supportive meta-systems. The human brain has specialized systems such as the Reticular Acritivating system) in addition to those used for intellectual analysis, and these help provide for relevance and efficiencies by prioritizing and shaping sensory input and motor outputs. Such mechanisms allow for more subtle perceptions, even prior to abstract thought, to modify gross simplifications. Similar mechanisms are needed to overcome automatisms
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This discussion may touch upon a few assumptions which may be unfamiliar, e.g.:

First. Specific facts cannot be really understood in isolation. Context must be established. Major problems and blocks to understanding may be really meta-level issues of organization and misperception of relationships.

Second. An effective strategy requires a comprehensive, systematic approach. Thus, any plan we can make depends very much on some specific organization.

Third. Reality is, for us, partly a construction from the materials of human experience, shaped by expectations, and needs. What we perceive is partly us.

Fourth. Choices involve real responsibility, with consequences of ethical concern, and are not merely dictated by facts or circumstances.

Decisions as to ‘What is important?’ depend upon criteria which can and should be articulated at higher or meta-logical levels until their grounds are identified in the actualities of the encompassing situation — the” real world” e.g. of Beer’s Viable Systems Model. Elucidating ‘What is important’ must therefore be an ongoing program which involves cybernetic principles of recursive evaluation and feedback guidance. This is the underlying purpose of what may be called a Civil Commons Information System.

There are many who identify world problems specifically with expanding populations, dwindling natural resources and habitats, and so on. The deeper problem is that all of these issues are interrelated and depend upon self-confirming systems of belief, and that a strategy is required for uncovering and moving beyond such blockages to clear perception and thought.

We need an organization which links those with important information to others whom it may concern, including professionals and those with relevant experience. Moreover, this identification and assessment of societal problems and programs is a continuous task. A suitable meta-language and system design at its own logical level is required for this, to avoid any dependence upon particular individuals or groups or possibility of arbitrary powers. Such a system would draw upon changing
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constellations of informed individuals in flexible networks, utilizing modern technologies, evaluated and changing over time as required for continuing relevance.

Perceived authority would lie — as for science — in the results and the integrity of the processes themselves, not on pronouncements of individuals or groups as such. There is no need for a single control centre in such distributed systems.

This, in itself, may require a wrenching readjustment of thought by those who look to great men or powerful social classes for answers to great societal problems — an expectation doomed in principle, and almost always in practice — except where the leader himself rises above such a narrow role.

Without proper organization, life ceases. Without brains and communication, there can be no learning. Our societies have systems of governance, but it is evident that these are in trouble. While many reasons may be adduced, our concern here is with the most fundamental — values, goals, information and steering mechanisms. Inadequacies at this meta-level make many specific failings inevitable.

In general, non-governmental agencies lack the power and coordination to provide for the whole, and would be suspected of imperial ambitions if they tried. Only in cybernetics do we have the conceptual and scientific tools to deal with logical levels and evaluative criteria grounded in objective requirements for adaptation in open systems.

Now, such general requirements need to come together in possible specific forms, and I attempt elsewhere to describe how this might be done. [Ed. — See the references at the end of this article.]

The first task is to describe the processes and structures which are necessary. There is need to support a continuing process capable of receiving and assessing data from all sources, and of reducing this variety to manageable proportions. How should such informational variety be reduced, ordered and presented for behavioral impact? The most appropriate procedures for such processing is a research task, but one that can draw

upon many precedents, from Delphi techniques to Beer’s Team Syntegrity
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The development of suitable processes would be an ongoing challenge. There would be a need for contributions from many disciplines, and there are inherent incentives for specialized contributors to see their efforts in the larger context — that universality of concern which is a key value of academic freedom. The need is for some strategic organization and focus, to light a spark. Positive feedback can ignite immense powers. Prerequisites would be the confidence of respected persons in the possibilities of such a

program, which might justify the modicum of disinterested financial support necessary.

For the general public, and those for whom a cybernetic rationale carries little weight, the advantages of such a program may be found in its objectivity and transparency. In his Platform for Change, Stafford Beer has described in various ways the need and possibilities for such methods as are required by societal systems that would retain human freedoms.

The complexities of the real world are outrunning the strategies and capacities of those in power to govern. There seem to be no realistic alternatives to applying cybernetic principles to societal organization. Perhaps the time has come to make more deliberate and effective use of such insights in the design of experimental adjuncts in support of the Civil Commons.

We need to simplify, to reduce variety in ways consistent with our best values.

* In education we need to focus on individual student learning.

* In health care we need to focus on patient care needs.

* Bankers need a better focus on service of clients.

* In public affairs we need to focus on the well-being of citizens.

Such tasks are not inherently difficult, but can be made impossible by wrong values.

So we must be more continuously alert to the influences of the many special interests in an exclusive pursuit of private profit. We need ways to sort out cover stories and the aims of spin doctors from the operational
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facts and results. “By their fruits ye shall know them”. The first and most important aim is to transform the norms.

The approach described is perhaps not so much a proposal as it in an invitation to a conversation on cybernetic strategies. If such ideas make some sense to you, or you know of similar efforts by others, or you have a suggestion to make, please get in touch with me.

go to: THE FULL PAPER, WITH ABSTRACT

http://www.ceptualinstitute.com/genre/buchanan/montreal2.htm

and

http://www.ceptualinstitute.com/genre/buchanan/montreal3.htm
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Leveraging Commonplace Assets in a Co-operative(s)

to Prepare Us Masses for Collapse.

Gregory Dean

(Gregory Dean started his warrior’s path as an eco-villages researcher and lobbyist with the City of Vancouver, also working with the Global Eco-Village Network. He then moved to blockading in Australia and B.C. along with some Reclaim the Streets organizing and making millions for Green Peace. After organizing for J18 in Sydney (the world-wide carnival against capital and Russia’s induction to the G7 finance committee) he flew straight to Seattle and was one of the first blockade tacticians analyzing the WTO location. During the ‘Showdown,’ he worked at the founding IndyMedia/Independent Media Center. After Seattle, he dropped out of traditional direct action tactics and started work on a Business/Communications joint major. He is currently based out of Vancouver and on the Rainbow circuit working on his degree via online correspondence.)

Synopsis: The below article describes a largely democratic business. It is a Co-op based model that would collectivize common-place assets, mostly dormant ones, so as to leverage responsible businesses that involve their clientele in their strategic market approaches, thus building brand/cause based loyalty. It would serve a bunch of objectives —just like any good vertical and/or horizontal SWOT business analysis— towards one goal of preparing for collapse and simultaneously preparing technics to ameliorate and repair degraded ecosystems.

For a long time, we artists, light beings, and general populace have been at the mercy of Babylon’s capitalist economy. Interest rates (inflation) and property (rent) have kept those who do not exploit others in the gutter with only our selves as the gems in the grime. And even then we ‘gems’ are forced in some manner to clamber over each other for survival. This is not necessary!

It’s time to create a parallel economy within our own vehicle that would not allow those who profiteer off the backs of their fellow humans to buy out or circumvent that vehicle. I’ve spent the last year of my business degree studying co-ops, their history and their unrealized potential. I’ve read cooperative legislation over and over and the good news is that in many jurisdictions the legislation allows for what can basically be a
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democratically controlled, transnational corporation with all the debt and equity instruments of capitalism but controlled with the consensus processes of green anarchist and Rainbow traditions.

This is a proposal resulting from many councils at the One World Rainbow Gathering in Costa Rica (2004) and discussion in Tribal Harmonix (Vancouver Trybe). It is for those who are compassionate and moral enough to want to do something significant about the current situation and pending peak oil and ecosystems collapse, such as putting their assets into a centralized coop that would, in return, issue shares equal to market value of the invested assets. This way we pool collateral leverage which allows the members of the co-op access to financing for most projects they could want to do, and creates economies of scale that can be democratically or consensually authorized by the membership for certain purposes while maintaining personal equity in shares (making your assets a payment for cash equivalent shares).

My version of said co-op is a parent co-op that handles consolidated marketing and administrative efforts for all its member entities. This would make many little business proposals feasible as there would be centralized staff departments for accounting, financing, marketing, liability, insurance etc, thus making us cost effective. This parent office would allow for great gains in cost efficiency and allow the associate member co-ops or even regular companies the chance to reduce their administrative overhead while supporting the maintenance of this beautiful planet.

It is also proposed that we centralize the branding for all of the proposed co-op products and allow for some of the member company’s and/or co-op’s products to be democratically designed through public events or forums such as Reclaim The Streets (RTS) or IndyMedia type discussion forums. This means exciting consumers by involving them in the creation of what they consume, by inviting them into a community that can actually affect things.

Of course, profits would go towards preserving/defending healthy ecosystems, consolidating our parallel economy in bartering (so as to minimize our inevitable tax punishment), and into capital investments that will prepare us and 144 years/7 generations for the rising oceans and unstable climates: i.e. capital investments such as getting into renewable energy manufacturing, high altitude land, and maybe even not so obvious
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This way we have the infrastructure to take in economic, ecological, pestilence and disease refugees who will be coming off the mass-produced addictive commodities like sugar, antibiotics, coffee, tobacco, etc. These people can then be put to work building the low-tech solutions that will become the hallmark of civilization’s survival. Whether that be tearing up asphalt for garden space or helping to repair clear cuts and open pit mines that threaten water supplies or pestilence.

The point is to develop our brand into the brand of hope for homeostasis. Everyone wants an environment that can sustain them and so our market is all of humanity if we only consolidate our efforts under the legislated, ethical mandate of a democratic coop.

We may start with healing foods, supplements, hemp-based clothing lines, media companies (music), anything that our communities already have the corner on. We must realize that our trybes already drive consumer fads. Street fashions and culture are heavily plundered by major corporations for their latest consumer lines, and we in the underground are the primary generators of that culture and resulting fads. In my trybe alone there are at least three hot designers who could drive market trends in the northwest. So let’s organize ourselves, stop being co-opted, and, instead, put our skills and marketing power to saving this beautiful Earth.

What I’m alluding to is known in business as vertically or horizontally integrated conglomeration. Vertical integration is a group of companies linked by common ownership that exist to align supply and demand such as a recording company and a radio network. Horizontal integration is the linking of companies in the same business but occupying different markets—typically newspapers, radio, or television stations being owned by the likes of GE. Member companies may have agreements to buy and sell services or products from each other. This allows for economies of scale through the streamlining of common administrative needs and business practices (as described earlier in centralization).

If we were to globally market in the underground in places like community website forums, parties, Reclaim the Streets, workshops at festivals like Rainbow or Burning Man that we organize anyway, we could have a huge vertically and horizontally integrated communications/marketing movement that’d be seen as the true products of the people and the streets.
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Any one of our members at any one time would be at every full moon party on the planet whether it be on Koh Pahn Ghan or with Moon Tribe in SoCal, and could be influencing clothing, music and/or information media trends all while basically just partying. Any one of our members or whole member communities need products of all kinds to do what they gotta do, so why not keep it in the family of Light warriors? Of course, we could achieve major unity of brand purpose in that consumers will know that purchasing and using any product under the parent co-op’s brand name supports healthy, equitable living on Earth.

What is needed to get this going is people to turn their assets and/or business’ over in exchange for shares in the proposed co-op. We also need good people with high expertise in business and organizational behaviour to offer up their time for lower end industry salaries or maybe for preferred shares that will pay dividends, whether cash or share. There are all sorts of ways for doing this that are entirely beneficial for each individual who invests in the coop. A) You’ll get expert staff support for your business. B) They’ll get free advertising and marketing. C) The investor will be buffered by community no matter what happens to them or their business. D) Your compassion will be directly expressed for this planet and its sentient beings in whatever you do, as even just having your dormant assets in the co-op’s name (in exchange for shares that you can liquidate pretty well when you need to), you help an economic entity/system who’s main concern is aiding all life.

For example, say Cougar wanted to exchange his publishing business for shares. Let’s say accountants valuated the business’s 3-year expansion forecast to result in a company worth $100,000. The co-op would buy him out with a $100,000 share issue and perhaps guarantee him a certain position in the company in his chosen capacity or lease his assets back to him in a long-term lease agreement. If Cougar’s conditions are that he wants help in expanding the business online through various mirrored hubs worldwide and into other languages, the co-op could use it’s wider assets to secure financing for that expansion in exchange for him integrating what he does into a wider media network that the co-op may want to set up or already has set up.

Or take another example where an investor has land that is 15 acres out in the middle of nowhere that he doesn’t do much with. The property is worth $100,000 and you are basically just pissing taxes away with it. The investor always intended to move out there but never got ahead enough

266 to give it a serious run. The investor offers to invest that land into the co-op’s collateral pot in exchange for shares. The investor could offer a business proposal to buy the adjacent land to it and grow aloe vera for the coop’s alternative beverages line. Only, said investor wants a long-term lease because he doesn’t want to be shoved out of his home and garden at the whim of a membership vote (this sort of member vote would probably be heavily restricted by co-op by-law articles). So, in exchange for the investors contribution to the asset’s pool, the co-op gives him a 40 year lease on that land at extremely favourable rates in exchange for the investor considering co-op members first when hiring to work his land and all his aloe vera being contractually sold to the parent co-op over 5 yrs at a predetermined rate.

Are we getting the picture? Basically this is a vehicle for us to leverage anything we want in the pursuit of re-evolving community economics and building skilled and dedicated resources. It could be a string of eco-villages, car co-ops, design collectives, worker run agricultural divisions, and consumer co-ops. Even nomadic cultural/artists groups who do nothing but public shows that equate our product lines with the beautiful, creative—what have you—via their own performance formats, while maybe at the same time organizing communities into associated co-ops wherever they are caravanning through. These groups could all have their own decision-making processes for their respective spheres and contribute to policy formulation at the parent office level. Of course a truly democratic/participatory entity must rotate roles so as to keep all aspects of the operation appreciative of all other arms of the enterprise.

If you have anything, even a relatively new car, and can get a few other people in your town to put their cars into a car co-op, the parent co-op will take legal fleet ownership of those cars, issue shares in consideration of amortizable liability to the investing owners, get the co-op’s tech people to do a website with y’all that will allow you to schedule reservations and maintenance on the co-ops’ vehicles, and get you a favorable fleet insurance rate with the parent co-ops insurance underwriter, as well as market your car co-op to other people in your town so that it can grow and work more efficiently.

Too many eggs in one basket clause:

The main risk in this proposal is centralizing too many assets in one states’ side entity. This is a risk, as the Feds would likely quickly attack
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and dismantle it as has been done in the past. This is why I propose that we divide the assets of each associated operation once they approach a certain ratio to the overall co-ops’ assets’. Also, it is thought that the more up to date and favorable Canadian co-op legislation should be used along with off shore jurisdictions that can shield all the subsidiaries in the U.S. from forfeiture.

The military draft is also nigh in the U.S. with the Bush administration already reconstituting the old draft boards, so a Canadian parent co-op would be a good opportunity for our brothers to the south to get landed immigrant status here in Canada via ‘skilled workers’ avenues in the Canadian parent staffing departments.

It is time to let go of the American dream where everyone gets their personal piece of the pie and collectivize our efforts, as life (with peak oil and ecosystems collapse) is about to get much harder, brothers and sisters. No person is an island and we will only transcend together, so let’s move to a model that reflects this philosophy and insure that our children have the infrastructure around them to deal with Earth changes. Collectivize you efforts and assets into a legally protected co-op!

May the ‘Ground Crew’ members find each other and steer this ship clear of hell.

In Lak’cheh
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A Workable Transition to Democratic Retirement Systems

Harel B

(Harel B graduated from Dartmouth College summa cum laude in 2 and a half years, with a degree in mathematics (1988). He then received a Masters in mathematics from the University of Chicago (1989) and a Ph.D. in mathematics from Cornell University (1997). Having shifted his energies from pure mathematics to educational mathematics and teacher education, he has worked on several projects and received over $600,000 in grants related to this work. In 2004 he received tenure at Salisbury University in Maryland.

Harel has been an online or “electronic” activist since the 1980s. In response to the 1989 murder of six Jesuits, their cook, and her daughter in El Salvador by death squads linked to the Washington-backed government, he organized a nation-wide project to co-sign a letter to the U.S. senate and to send each senator a copy of Amnesty International’s milestone 50 page report, El Salvador: ‘Death Squads’ -- A Government Strategy exposing that the death squads, far from being “uncontrollable extremist groups” as portrayed in U.S. media, were in fact very closely linked to and trained by the government. Co-organizers of the El Salvador project were John Lamperti in NH and Mary Pugh in IL.

Harel started the Activists Mailing List (AML, spring 1990) as a place for discussion and followup to the El Salvador Project; it grew to over 100 members. With the critical help of Rich Winkel, the ACTIV-L automated (listserv-based) mailing list was created in fall 1990, and grew to over 1,000 readers.

In March 1991, the long exhausting process of proposing the creation of a new Usenet newsgroup -- misc.activism.progressive, the first ever moderated, progressive group on Usenet -- and its passing a vote, were completed. Misc.activism.progressive (MAP) was established as a source for news, analysis, activism, and resources. Usenet statistics are no longer kept, but usenet official statistics in the ‘90s confirmed that MAP had an audience of some 60,000 readers.

A few years later, Harel wrote Electronic Activism (1992) and a part II followup (1993). The subheading was “Media is Information. Information is Power. Power to the People” The article was a Call To Action and “how-to” reference manual that quickly circulated around the world over the internet. It showed activists how to use the tools of the internet -- from basic email to listservs; from Usenet to advanced tools like automated scheduled postings. Without being prompted, internet readers chose to translate it into Spanish, and parts in to Dutch. Emails came in from people such as the Senior Researcher for the Worldwatch organization, indicating his appreciation for part I of Electronic Activism and expressing to Harel an interst in a copy of part II.

In the mid 90s, Harel was chosen to be a faculty of Z magazine’s Left Online University (LOLU) and taught “Electronic Activism on the Internet” alongside a small group of about a half-dozen other inaugural faculty. These included Noam Chomsky and Howard
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Zinn.)

Chomsky has pointed out that, for its reactionary advocates, the “beauty” of the move to turn social security into a system based directly on the stock market is that it would put workers in a position such that they “have to be dedicated to opposing their own self-interest.” That is, unless they support downsizing, layoffs, less benefits, less job security, less environmental protection, etc, then they risk a loss to corporate profits which could badly damage their ability to retire.

It’s worth noting that even without such reactionary programs the ordinary status quo has long included a significant “perverse incentive” for Americans to “root for things that are against their own interest” — after all, there are 401(k)’s and other individual investments in the stock market.

So long as people’s life savings are in the stock market, they have a vested interest to root for things against their own interest.

Therefore, it’s not realistic to envision significantly reducing corporate power so long as the situation persists that Americans’ life savings will significantly be damaged if we even begin to succeed — unless we can start building a viable alternative. It follows that, whether or not the reader supports the particulars of what is outlined below —a rough first draft— the logic just pointed out is clear: one way or another, we need some alternative, or else we won’t succeed —and/or create disasters if we do succeed— in sharply reducing, let alone eliminating, the corporate based system presently ruling our lives and the planet.

Money is not simply green pieces of paper, or electronic devices storing numbers. Ultimately money is about a social contract, a guarantee that it be accepted in exchange for something. Investment for retirement has as its purpose a guarantee to be able to meet certain basic human needs (plus possibly “non-basic” wants). Therefore, in seeking to create an alternative to the stock market, we need to ask how to create a system which could guarantee people at or above a certain age the meeting of their life’s basic needs.

We do not look to government to implement “social democratic” laws because first, corporate power in the U.S. makes significant gains exceedingly unlikely at this point in time. Second, and more importantly, because we desire —and humanity deserves— much better than “social democratic” regimes of social-political-economic life.

270 As noted in progressive articles, most of the stock market is owned by a very small percentage of Americans. However, at the same time, easily half of Americans have a sufficiently large portion of their own savings invested in the market directly or indirectly, so that a large stock market downturn would cause them to suffer significant and harmful loss to their life savings. Another reason against limiting ourselves only to the route of pressing government to implement sweeping changes, is that the political process —even granting that it had a chance to make it through the huge corporate power over politicians— would move forward over a period of weeks to months (if not years), while the market collapse resulting from any but quite minor reforms would take place over days, if not hours. Thus, before a new “social democratic” system were in place as a substitute to our largely corporate-investment based system of retirement, the collapse would be at hand. This is one of the ways the current system preserves itself.

Much more powerful than social democratic laws the government can give — and can take away — are systems in place which are run and controlled democratically by the people and so cannot be taken away.

The Free Software movement offers some perspective. If Microsoft were to be persuaded to make certain software license-free, it could take that back. Instead, the Free Software movement has created software which is not merely typically free in its cost, but which is owned by the public, by everyone, and which is controlled by a decentralized and fairly democratic community. While subject to legal and other attacks, it is fundamentally stronger than the “license-free Microsoft product” hypothetical, since the software is not Microsoft’s or the White House’s or anyone’s to “Take away”. This is the level of strength and protection for which we should be aiming, for both pragmatic reasons, and for the value of decentralized democratic control.

Beyond the “government can’t take it back” aspect, are the intrinsic values inherent in direct public control itself? Do we deserve any less? Why settle for mere social democratic government run programs? Should our aspirations not be ahead, today, of what they were when such programs first emerged decades ago? In addition to these reasons of principle, if we are ever to transition to some form or other of a democratic future economy (e.g. Albert/Hahnel’s Participatory Economics), economic systems under more directly democratic public control need to be experimented with, today, on those pragmatic grounds alone.
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In any case, the long term goal is a world without corporations — industry and production may include large-scale enterprise, but owned and run by workers and communities (not by capitalist, Vanguard Party, or managerial elites), but not “corporations” in today’s sense. Clearly then, we will not reach that day with the present stock market/retirement system of investment (even if Social Security survives in its present form to provide for a portion of retirement income).

* * *

How to proceed? We know, roughly, what we want to exist in the long run: in a good society, in a democratic economic system, in a decent world, having our life needs (which are basic necessities) met would be an automatic guarantee for all. In particular, in a civilized world “saving” for retirement —in the sense we know it today— would be nonexistent since food, housing, healthcare, and other basic necessities would be available as fundamental rights.

But “how to get from here to there?” First, we need steps which can be implemented within today’s system. Second, these steps need to be of a nature which would not cause economic calamity such as massive stock market collapse, or endanger such calamity and thus solidify blockages to our ever implementing the steps — at least, not prior to alternative protective guarantee systems being safely in place. The latter point suggests something which allows for a gradual but accelerating shift — a transition.

Below is an outline of a system somewhat related to an “hour bank” but working with both time and money, and with a “local currency” flavor of community, grassroots democratic control, yet being at least regional, and —desirably— national in its scope.

This system would be accepted by thousands of community-owned organic gardens, and perhaps also coop supermarkets); by community run health clinics, and other community owned enterprises; by intentional living communities, democratic unions, workplace collectives like the Canadian Mondragon, and so forth [these are discussed in greater detail in the full text of “A Workable Program for Dismantling Corporate Power,” whose sub-article on an alternative democratic retirement system is also published (and you may be reading) as a stand-alone piece].

Each of these would be “adopting” the credit system, meaning, agreeing
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Let’s begin with someone middle-class possessing relatively more money and less time. Imagine you are 50 years old today and you have $200,000 in savings. You wouldn’t risk it all in a transfer to the alternative economy and credit system, but perhaps you’d be willing to put $10,000 of your savings into this decentralized, communitarian “bank of credits”.

Perhaps 5 years later, there’s significantly more robustness in our system, and you’re willing to put another $50,000 into it. A few years later, you may add a little more.

When you retire, you can live on a combination of Social Security, your personal retirement (say 2/3 of what it would have been), and some “Credits” in this democratic, decentralized, people’s system.

With each passing year, more and more people participate, and transition some of their life savings (The funds they give from the mainstream economy can be used for capital purchases by the institutions of the democratic economy, for example; see below for other examples and a more detailed illustration).

At some point in time, the first retiree who is (almost) 100% “on” the new system becomes a reality. As more years pass, more and more people “shift away” from the corporate system of retirement. While stock market collapse cannot be completely ruled out, one can envisage a series of steps in which the size of the stock market “Downturn” is proportional (when averaged over 5-year periods, say) to the increased size of the alternative economic “life support system” we are creating.

For example, if the stock market is worth half as much, but you now have about the same amount of “money” — guaranteed access to the same amount of food, housing, etc — when combining your stocks and your “people’s bank” of credits, then you are no worse off materially, and better off with regard to security, peace of mind, democracy, and other non-tangibles.

Of course, other things need to happen at the same time as the shift suggested above in order to make this a reality and success. In particular, other aspects of life need to have viable alternatives outside the corporate system. Nevertheless, a spectrum of such projects allowing areas of life
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to “shift away” from the corporate system, when put together, becomes very viable, increasingly strong, and an increasingly attractive model to larger and larger portions of the population. The present article attempts to provide an outline for a compelling vision of such a spectrum — compelling enough to foster vigorous additional discussion, followed by implementations, of the ideas presented here, or of appropriately modified or extended and improved versions.

One might also note that a working alternative economic system which sustains retirement is in a sense a microcosm of what we seek for everyone, since it would need to meet not just one area of life’s basic needs (food versus housing, etc) but all of them. This is substantially true, though during the transitional period, retirees, unlike the rest of us, would have some other sources of income to complement their “income” (or credits) from our new economic system.

Certainly we wish our system to be robust, both in its eventual form, and during its embryonic initial states and as it expands. It is only natural and wise to have a rich ecosystem of related activist projects being explored by various organizations, and having significant overlap in goals and even function.

Some projects will focus on development of community owned and run food production systems; others on networks of people who co-insure one another in sufficiently large pools; others on the delivery of nonprofit community-based healthcare, house building, certain vocational guilds, etc. Part of this “ecosystem of related projects” will be those organizations and groups which focus not on a particular vocation, nor on a particular life need (necessity), but which look at other goals — one such being projects, such as the one proposed here, which aim to build a system which can serve those who are retired.

(Discussed outside this article, as part of the Workable Program for Dismantling Corporate Power piece, is what capitalist lingo would call “multiple revenue streams” and what we might call multiple threads of support, for each individual, and each organization in the new democratic economy. Each individual, supported as they would be via the emerging and growing networks of community agriculture, co-insurance, etc, as ‘safety nets’ would simultaneously have more and more options within both the mainstream economy and the alternative economy for “earning money” through a collection of 2 or 3 or more skills they have — and
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* * *

In 1998 the median total wealth/savings in the US for households in their 50s was $120,900 with a full quarter of households in that age bracket having $326,700 or more. The above example therefore outlines options available to a large fraction of Americans. What about households and individuals with little or no savings?

The “hour credits” in the system described above can be literal: someone with more money and less time can make a deposit through contributing current-economy money, and someone with less money and more time can get credits by working at a “member” institution like their local credit union, community supported agriculture, co-op supermarket, worker-run shop, and so forth.

For example, if you volunteer 10 hours of work at a community owned or worker owned cafe, that would credit you with 10 hours in this national bank. Mechanisms could include the cafe making a deposit using (regular) cash which it can afford due to the extra sales, or using some of the credits it has earned in other ways in this alternative system (when it served food to a house-builders guild, or to an intentional community, etc), to make the payment directly in hour-credits (so that 10 hours would be deducted from this cafe’s “account” within our hour system) — or some combination of the two.

While encouraging you to join the worker/owners of this cafe, you could participate in this way, within agreed upon regulations the cafe sets, even if you just wanted to work for only 10 hours to test the waters, without committing to fuller involvement.

This example assumes you are not a member of an intentional community like Twin Oaks in which all the material needs of each member are guaranteed. In such a community, the community itself would have a single account, so that sales by that community to the mainstream economy can earn it dollars, while trade with other democratic institutions can earn is credit-hours (see more, below).
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This example would apply to someone who is relatively cash-poor and living in a rural or urban area, or to someone who is a member of an intentional community like Heathcote, where some resources are shared, but where there is not a universal guarantee of all of life’s needs for each member. Additional systems of support which would help such a person earn hour-credits towards her retirement might include an infrastructure of free/open source software making it easier to set up eBusinesses; and free or discounted internet access to each intentional community, or participating urban neighborhood or rural ‘groupings’ who join collectively.

There should also be support systems and infrastructure to help physically transport goods (e.g. vegetables grown at an urban organic garden or intentional community, or ready-made vegan sandwiches) to local supermarkets for sale; this infrastructure of support would include free or discounted or at least hour-credit accepting business support and help in establishing such relationships with supermarkets —when possible, with coop supermarkets in the democratic economy, but where needed, with “regular” supermarkets”.

The author of this piece is a faculty member, and if faculty members were given support and assistance towards creating it, a network of teachers working at community colleges or 4-year institutions who support the alternative economy and who work with their university’s “cooperative extension,” and with community groups, could also facilitate as a “Matchmaker,” helping facilitate the offering of courses on a variety of topics (e.g. permaculture) which someone with the time and expertise, living in either traditional settings or in an intentional community, can offer.

[Some of the ideas in the above three paragraphs emerged following a visit of the author to Heathcote intentional living community in Maryland during July of 2003]

* * *

Note that such an arrangement, on top of benefiting the alternative economy and alternative retirement mechanisms outlined above, would also create a de facto national (and eventually at a more advanced stage, a global) minimum wage when credits are earned through hours of work. When credits are earned through the giving of current-economy
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There are other positive externalities to this system. It could help to at least partially alleviate the difficulties noted by Paul Burrows* concerning how democratic workplaces existing in the current economy can deal with the fact that different workers may have very different economic realities outside the workplace [(*) See Work After Capitalism, starting at “For example, if one worker [in the collective] is a landed immigrant with no money... ..while the other worker has investments that earn her a steady income...”]

An agreed upon democratic mechanism —presumably based in the “member” institutions— would decide how to allocate the credits/money in this fund. Large capital purchases would allow greater stability and independence (from the mainstream economy) to international communities, and community enterprises could be made possible through this allocation process. Cash from the regular economy under deposit could be used to buy items which are not yet available in the alternative economy of member institutions of this hour bank system.

Extra hours and cash may both be used in a joint “insurance fund” for both cooperative enterprises/businesses and individual workers. Each institution or individual would own the credits in her/his/its account, subject to some fees for the administration of the system, insurance such as just mentioned, or some amount, say 1-5%, which is reserved from all accounts and pooled together for joint ventures, large-scale projects benefiting an entire region or nation, donations to non-profits, etc.

As suggested earlier, sick as well as partially or fully retired people can “draw” on their credit via a local “member” community clinic, doctor/nurse owned clinic, coop supermarket, CSA, or other group which is a member of this system, i.e., which agrees to accept such credits.

* * *

The system could operate along these lines for a period of time as it gains strength. Eventually, there are enough economic units —guilds of house-builders, community owned organic gardens, democratically run health mutual insurance groups, community owned health clinics, etc— which
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generate a sufficiently wide range of goods that there is less and less of a need to use dollars, and we could just use this credit system to facilitate the exchange of goods among the member institutions/communities in this new economy. We may even have a “trade surplus” with the mainstream economy.

To make this concrete, consider the following example: Say that the Dancing Rabbit (DR) intentional living community grows more produce than it consumes, and thus supplies extra organic produce to the other intentional living communities (and some “regular” communities) in its geographic region. Correspondingly, it gets both cash and hour-credits in return; hour-credits are transferred from another member institution’s account to DR’s account if the produce goes to an institution which is a member; or else the (regular) cash paid by the recipient is there for DR to

a) buy things available only in the mainstream economy and

b) increase its credits in the hour bank

or some combination of the above.

With these credits, DR eventually acquires wind power turbines which are built at another intentional community, and it can use credits to obtain the materials from which to build housing, and to pay a house-builders’ guild which is part of our network, to help DR members build another house at Dancing Rabbit. Perhaps DR gets additional credits since it not only provides produce but also weaves some organic blankets, clothes, etc, which it supplies, again via a distribution system based on the democratic and decentralized/autonomous but interconnected and cooperating member-institutions. These additional credits may be used to obtain other goods or services, e.g. health coverage, for DR’s members.

Some intentional communities will be more capital intensive, others more labor intensive (providing babysitting, house building/repair, etc, to other member communities and to the outside “mainstream” world) while different member communities/organizations will have other areas of specialization.

In sum, each member community, or organization, guild, individual, etc, earns credits either with dollars (gotten by selling goods to the “outside world”) or through contributing goods, services, or labor directly into our system. Each member group or individual* uses these credits to supply her/him/itself with the basic needs of life: housing, food, clothes, energy, and so forth. [(*): Again, people can participate as individuals; however encouragement and, perhaps, incentives would be there to promote people joining in
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Even transportation can be made 100% independent of the outside corporate economy, for example, with electric vehicles one can plug in and recharge via wind power, or solar owned by one’s egalitarian community, so one is no longer hostage to gasoline/hydrogen pumps and a corporate, centralized distribution system.

Additional Notes:

On Expanding and Enhancing Local Currencies, ICs, et al: A member of Znet’s sustainer’s forums recently wrote that an article in the Canadian “This Magazine” noted that local currencies often only allow one to acquire handicrafts, massage, and the like.

The crucial key to improving the power of local currencies —and economic independence of Intentional Communities, among others— is to have all (or most) of the means (Necessities) of life obtainable —that is, produced within our system. While art and crafts and massage are certainly important, the backbone would be the means of life: housing, food, clothing, health care, energy, communication, transportation, and so forth. This fact cannot be emphasized too much.

Yes, it is often easier to create businesses that provide non-essentials, and these should by no means be abandoned; indeed they too merit support. Nevertheless, energetic support systems for helping individuals and communities gain the skills, capital, knowledge, and other help for creating food, energy systems, housing, clothing, etc, are critical. In this* section alone, ostensibly about “retirement systems” one can see how, together, we could in fact work step by step to build a system that provides all of these necessities. [*additional details are in other sections of “A Workable Program.”]

Such a system would allow us to live increasingly —some day, completely— without needing corporations. When that day comes, people and communities within the democratic economy would be the first to sing “Free at last, free at last” but would soon be joined by voices of blue and white collar workers from the mainstream
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economy: at last the economic gun would be removed from our collective heads, freeing us from the power of private tyrannies able coerce us due to our economic dependence.

[Note: Local currency systems could interact with this bank of credits; however it is conceived as a decentrally-managed but single, national entity, or perhaps a single protocol while no “entity” per se exists which could be shut down (see below). The precise nature of the relations between this system and various local systems of currency is left open. The terrain is rich for exploration and innovation.]

Technical basis for the system of hour credits: a sufficiently successful system such as that outlined here would undoubtedly come under attack, including legal attacks from the mainstream establishment. Perhaps the example of Napster can serve as a rough guide. When that centralized system was shut down, it was replaced by decentralized systems, particularly the Gnutella protocol/network, whose nature makes it very difficult to shut down. Could a similar system (a protocol perhaps?) be created, in which each account and its number of credits is stored in a redundant, distributed fashion, while also being secure? Would willingness to give up anonymity, so everyone knew everyone else’s credit “balance”, allow the rest of these criteria to be programmed? This is an area in which teams of programmers wanting to support the move towards real democracy, and willing to engage in a meaningful dialogue with stake-holding communities during design and implementation, can make a fundamental contribution whose long-term effects could be huge [Programmers will also be interested in EconomicDemocracy.org’s strategic piece, On Funding]

On Rollout: As a matter of being pragmatic as well as a precaution, the system should be implemented in such as way as to avoid causing major disruptions. The pragmatic reasons are obvious; to avoid causing major harm to the existing order and its means of life support (distorted as they are) before a new system of life support is in place. Additionally, while the powers that be will attack this system under any circumstances, we should not give them motivation to launch their most extreme and fullest attack — causing major disruptions would be such a reason. There is no single way to guarantee these desiderata; these are simply principles that we should keep in mind throughout, as the planning
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On the creation of credit and fiscal policy: A fuller discussion of such issues is beyond the scope of the present article. References are given below. Readers and organizations interested in helping bring about a system roughly along the lines described here are encourage in discussion among themselves and dialogue with those having experience and/or expertise in these areas. The scope and aim of this article is to provide a “workable program” — that is, a sketch of the ‘components,’ relations, and steps which, when put together, can be assembled into what one hopes to achieve. Each component is worthy of further study and refinement, yet the vision laid out in this article should be sufficiently convincing so that while we don’t have all the answers ahead of time for each component, or each collection of relationships, the overall framework is there for the dismantling of corporate power as a new democratic economy flowers and flourishes — it is possible!

Obvious projects with which to interface, network, and dialogue include i. visions of a good economic “there” for which the present framework is a roadmap for “how to get from here to there”, Participatory Economics (Parecon ) of Albert and Hahnel being the most famous example, as well as various democratic anarchist inspired projects and ii. local currency projects such as Ithaca Hours. Sources of expertise about these issues include “Smithy” of iii. the Wizards Of Money series, and iv. the online book, New Money for Healthy Communities by Thomas H. Greco Jr (and more about Community Currencies)

Can these hour credits be spent other than locally? Implicitly the answer given above is yes. However, there is no reason to preclude some limitations agreed upon by the stake-holders of the system to discourage “unnecessarily global” transactions when local ones would suffice. Also, nothing in the above description of online credits is to preclude the use of pieces-of-paper or other convenience representations of forms of transaction.

Additionally, this system would allow and indeed, be based on what might be called “hoarding of credits” — as individuals make sure they have enough credits on which to retire. And the accounts are individualistic for some, as well as communal for others. Yet
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Rome was not built in a day and this system would go a very long way to dismantling not only corporate power but towards enhancing values we hold dear. Over time the presently outlined system too can gradually shift as the political, legal, cultural, and moral climate in society changes towards the civilized notion of a 100% guarantee of food, and all other basics on the basis of need, to anyone. Correspondingly, as such things gain a solid footing, each person would have less and less of a need for a “nest egg” for retirement, and thus less need to hold their “credits” in an individual account.

Meanwhile, other aspects of the system, including non-material values and the deeply meaningful human connections inherent in intentional communities and the like would provide incentive to “retire” the credits one is holding, when they are no longer needed to safeguard one’s basic needs. Such credits would be “retired” by having them returned to the community, or donated, or used for a tangible benefit in the present.

Individualism vs Mutualism? Similar comments apply to the observation that, in order to make a workable transition from the present economy to the desired one, we are utilizing individual accounts. Indeed, this system could be modified in various ways —much to the satisfaction of the author— to promote and encourage and provide incentives for communitarian and mutualist “common good” approaches. An obvious possibility would be that subsets of individual “credits” would be, with incentives perhaps, transferred to the accounts of the guild(s) , intentional community, democratic workplace(s) and places of less formal association with which she/he is associated. The key is not to destroy the path towards the new economy by rigidly insisting on 100% mutualism from Day One. Much progress can happen through a combination of initially individualist, and mutualist/social arrangements, with material, as well as non-material incentives promoting the former.

Appendix: A Crash Course on Gnutella: Gnutella is not a program but a protocol. Gnutella “clients” are programs like LimeWire, BearShare, etc. How does Gnutella work in a “De-centralized” way and what makes it more powerful then the Napster model? To quote:

“Here’s essentially how searching for stuff on Gnutella works. Let’s say you’re home, making cookies, and you need a cup of sugar. You decide to try to borrow sugar from
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a neighbor. Of all the homes in your town, you know only 5 neighbors personally (typical here in California). You send your kids to all 5 homes, asking for a cup of sugar. Unfortunately, your kids report back that none of the neighbors had sugar

“But wait, each of the five has, in turn, five additional neighbors they know besides you. They’re willing to dispatch their kids to help you in your sugar search. These kids are sent. Lo and behold, one of the houses has sugar. The neighbor’s kid first runs back home with the sugar, then your kid brings home the goods in turn.

“The kicker is, in this town, you don’t know whose sugar it was—and you don’t care! If you really tried, you could find out, but in general, the person who provided the sugar is anonymous. This comes at some cost, however. As your kid was out looking for sugar, likewise other neighbors’ kids—hundreds of them—were ringing your doorbell incessantly, asking if you had a teaspoon of vanilla, a screwdriver, a vacuum bag...you get the idea.

“Therein lies the reason why Gnutella (and similar technologies) stand to avoid the same fate as Napster. There’s no central authority to place blame. Everyone’s a peer. The RIAA would have to target everyone. Even then, identifying an individual user is a difficult proposition, with technologies in place which have the side effect of masking identities, such as ISP gateways, firewalls, proxies, etc.
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Cashless Society

Shakti

(Shakti is a musician. You can learn more about him and his craft at http://www.shakti.live.com.au/. His main efforts are spent in promoting the benefits of live music. His web site includes a discussion page with a collection of ideas that have inspired him in his search for a better world. He lives in Brisbane, Australia and is active intellectually about current issues. He is well known by a lot of people. He is enthusiastic and spends all of his waking hours productively.)

What I would like to focus on is the distribution of wealth and the perception of wealth in real terms.

1. No amount of money in itself will make anything happen if there is no one to do anything.

2. Wealth distribution at present is biased toward assets and productivity, which is a disincentive for those at the bottom end to work when they see that their work effort will only ever maintain the basics of life. With the advanced communications and an advancing social conscience, they will eventually see their exploitation and find other ways to survive.

As suggested by Michael Albert in “Participatory Economics” there are the 4 Maxims of wealth distribution in a just and equitable system.

1. DISTRIBUTIVE MAXIM 1. Payment according to personal contribution and the contribution of property owned.

2. DISTRIBUTIVE MAXIM 2. Payment according to personal contribution.

3. DISTRIBUTIVE MAXIM 3. Payment according to effort.

4. DISTRIBUTIVE MAXIM 4. Payment according to need.

To move in a sustainable way we need to acknowledge all effort that has the potential to benefit society as a whole. In order to do this, the focus of wealth distribution has to be on what people do rather on the things that they make. I would like to propose as a matter of debate a monitory system that could possibly challenge the bias toward the more wealthy in our current system. Our current system puts value on “things” rather than “people”. Value can be attached to the effort put into the human element of production (i.e. as a person does work that is deemed to be of value to society, they accrue “points” and when they purchase objects they
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just loose the points). This hopefully reduces exploitation as the person “selling” has already gained value. The object just gets moved from one place to another. The person in possession does not need to benefit from the “sale” of it because they have already gained value from their time spent working. This is to reverse the current system, where a person’s time is not worth anything unless they sell the product.

Remove the Need for Patents and Copyright

The next important social reform is to free up the movement of knowledge. At the moment, knowledge is restricted because of commercial interest. The power of exclusive knowledge will prevent that knowledge from evolving further. Knowledge also becomes suppressed when it challenges the commercial interests of ongoing concerns. This means that advances will happen on a small scale, but only when all knowledge is freely categorized and assessable so that it can be built upon. At the present, only 5% of all research is rewarded because that is where the breakthrough has been made. But that 5% is dependant on the other 95%, which goes unrecognized and unrewarded.

As a footnote, I am also aware that unrestricted access to all knowledge can be dangerous in the wrong hands. So in order to free up knowledge, we have to evolve a social conscience. Or perhaps we need a system where one only has to prove one’s qualifications and endeavor in order to be allowed free access to all knowledge. In return, one must add to this knowledge base and make it available to everyone else.

If all the basic needs are met for everybody, then there will be no necessity for individuals to profit out of fear.
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Restructuring Our Economic System(s)

Mike Morin

(Mike Morin is a Utopian Business writer who has studied the unusual combination of Environmental Studies, Planning and Business. He describes his work as an effort to “Trying to Make it Real Compared to what John Lennon Imagined.”)

In light of the coming shortages in oil (www.peakoil.net) and the destruction of our natural environment, ecosystems, and habitats, that are caused by the current paradigm of corporate conglomerate capitalism (www.davidkorten.org), we are facing the dire need to restructure our socio-economic systems to a strategy of global relocalization (www.postcarbon.org).

So much has been written about our environmental predicament and strategies to avoid environmental and economic collapse that I can only present a cursory overview of the situation. I offer my apologies to all those who have done and/or are doing great work whom I have not included. In my adult lifetime (approximately thirty years), many people have been working to develop paradigms for community re-development and ecological evolution. A pioneering work was, of course, Small is Beautiful by E.F. Schumacher. Other initiatives sprung up such as the Institute for Local Self-Reliance (www.ilsr.org) , RAIN, and Eco-City Berkeley (www.ecocitybuilders.org) among others. The interest, formation, and participation in eco-villages and intentional communities has been growing (www.ecovillages.org) . New urbanism has become a popular mantra among architects and planners (www.cnu.org) .

Still, there is a missing piece to all this. If we are to reorganize our socio-economic systems to live in ecological, lower energy, more self-reliant and self-sufficient local and (bio)regional (i.e. global relocalization), we need a mechanism to change the way that resources are allocated to and within our communities.

According to Lewis Mumford the word utopian means good place and outopian means no place. Long ago, so called utopian socialists such as Fourier, Owen, and St. Simon, among others, formulated and wrote about cooperative community development structures. Such was the beginning of the notion of socialism in western culture. Many intentional communities developed as the result of their efforts. More enduring was
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Based on the study of the early cooperative communitarians, comparative economic systems, the Mondragon system and other modern cooperatives, and the assessment of our current situation, I have come up with somewhat of a new paradigm for the funding of cooperative community development organization.

The core group of the concept is the Neighborhood Improvement Fund. I can visualize neighbors forming eco-villages and coming together in larger neighborhood cooperatives. The neighborhood cooperatives would then form a union on the regional level and various regional organizations (Unions of Neighborhood Improvement Funds or UNIF) would form an alliance with the other regions in the world. The organization(s) would be based on the following principles:

-ecology -sustainability -cooperation (economic democracy) -equity -community stewardship -conservation -peace and tranquility -sufficiency -production and access to essential goods and services -primacy of the pedestrian/walkability/new urbanism-economy and humanity of scale -risk diversification -life long education
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Most discussion and work in the area of community development finance relates to lending and micro-enterprises. The trouble with such strategies is that small businesses have a very high failure rate because they cannot compete with capitalist conglomerates. They are at an acute disadvantage with respect to economy of scale and risk diversification (i.e. conglomerates who are making good profits in one division can afford to forego profits in another endeavor in order to survive a period of intense competition). The problem with the emphasis on lending is that highly leveraging a business is usually a bad strategy since lenders have the first claim on revenues/profits.

What I propose is the formation of equity unions and amalgamated/conglomerate cooperatives. My proposal is as follows:

As Einstein said, Imagination is more important than knowledge. I would like to think that the following plan has solid grounding in both. It is based on utopian socialist models and represents a most ethical approach to economic restructuring. The prospectsof radically rearranging how resources are allocated to and within communities may be slim yet may be the best hope for the human and non-human communities. Here it is:Start in our (and all) neighborhoods, a Neighborhood Improvement Fund.Each adult resident in the neighborhood would voluntarily invest (e.g. from$10 to $100 a year) in a mutual fund to be held in local credit unions. Thepurpose of the fund would be to create access to necessities (food,household goods, hardware, building supplies, office products, appropriatetransportation and energy and conservation, health items and services,education services, etc.) at the local level (i.e. within walking distanceof all residents). The mutual fund would make investments only in communityand worker owned (hybrid) cooperatives. All decision making would bedemocratic with a one-person one-vote system, democratically elected Board,and a referendum system.There would be an association or union of NIFs and we would encourage more
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wealthy neighborhoods to donate to poorer neighborhoods (perhaps through a501(c)(3) vehicle). Through the Union of NIFs (UNIF), the NIFs wouldcooperate to achieve the benefits of economy of scale, (and) bulk buying.Involvement in many business segments would create the competitive advantageof risk diversification.

Let’s UNIFy!!!
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Alternative Local Economies

by

Ted Millich

(Ted Millich’s bio can be foundearlier in this volume, in the article titled sociocracy.)

Synopsis

We cannot develop alternative, sustainable energy without first dealing with power inequity. If the rules that govern the way money is issued in the current world financial system (the global monetocracy) are replaced with more just rules, we can change the relationship to power that we each have. Then we will be better able to prepare for the future.

Introduction

We need to prepare for the coming energy crisis, but we are not. Many of us are anticipating it, but we are not working together as a community towards preparing for it. Part of the reason is ignorance, but even after everyone realizes it is here, it will be difficult to do what needs to be done because the incentives provided by our global economic system encourage such things as short-term planning, redundant commercial land development, frivolous product manufacturing, slave wages, power imbalances, high-energy use, autocratic decision-making, and pollution.

Capitalism, or the Global Monetocracy System, disincentives many consciously responsible options. If we change the way money is issued and interest is given, we can change the way that we provide incentives that guide the decisions behind the products we make and the work we do. One of the largest aspects of this change will come about because of who makes the lending decisions. Also, when money can’t make money from interest, money won’t be more valuable than the things we buy with it: a forest will be more valuable than the money made from the sale of the trees. Also, wealth will not be transferred from most of us to the wealthiest of us. In other words, power will be spread out more evenly than it is now.

In order to make good choices about the money we use every day, we have be clear about how money works and affects us. Then we will understand that there are clear steps we can take to change the Global Monetocracy System.
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“We will change nothing at all and we will come, collectively as a species, to a sad and miserable end unless we first change the way money works. That, and nothing less, will make a sizeable difference in the outcome.”-- Michael Ruppert in Crossing the Rubicon: The Decline of the American Empire at the End of the Age of Oil

What has Led up to Our Current Situation

In the 1970s after the energy crisis caused by the peak of US oil production, there was widespread interest in sustainable energy sources. By the mid-80s much official support for finding alternatives had died out.

Now world oil production is peaking and will soon start falling—irreversibly. Natural gas production is also peaking. There is no question that an energy crisis has started. Estimates of when it might really begin hurting us range from ‘already’ to the year 2020 or later.

We may not be able to predict exactly when or what is going to happen, but we do know that there will be a huge shift in the way we use energy resources and, thus, in the way we live. We can wait until we are already suffering from scarce energy resources, but it will become harder and harder to affect change as we will have less and less energy to use to do it.

We can see what’s coming and we know what direction we need to go. So why then haven’t the people who have some power to affect the situation done so? The reason is that it is not in their economic interest to do so.

How the Global Monetocracy System got Us to this

Almost everyone uses money, but few of us even know how the Global Monetocracy System works, leaving those few who control the creation of money to quietly control huge amounts of labor and resources. If we collectively understood how money works we wouldn’t let this happen, so let’s find out how money works.

According to Thomas H. Greco, Jr., money today functions as:

(1) a medium of exchange,

(2) a standard of value—we can compare apples to oranges,

(3) a unit of account—when we have a lot of it, we can keep track of it,

(4) a store of value—it can be put in a bank for later use, and
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(5) a standard of deferred payment

He further shows that money has these qualities as:

(6) an agreement—money is worth nothing if we don’t agree that it has value and agree to use it.

(7) an information system—Michael Linton, the originator of LETS (Local Employment and Trading System) defines money as “…an information system we use to deploy human effort.” It carries the assurance to whoever accepts it that the spender has delivered value to the community.

The Problem with Money Today

In the past, money was made of precious metals and had value in and of itself. Later, it was redeemable for silver or gold. This limited the amount of paper that could be issued. Increased economic activity led to a shortage of metallic money and “fractional reserve banking,” which allowed banks to issue several times the value of their gold holdings. It was still redeemable, but the issuance of paper was often excessive and unsound so bank runs and panics were recurrent and common. To solve the problem of unsound issuing of paper, banks decided to centralize control of the banking system and put an end to redeemability, eliminating the only effective means of imposing discipline upon the issuers and opening the way for abuse on a grand scale.

Greco says that most money malfunctions in these three ways:

(1) There is never enough of it. Most money is created when a bank makes a loan, but since interest is charged not all the money can be paid back, causing defaults.

(2) It is misallocated at its source, going, not to those who are most in need or who will use it most effectively, but to political power centers and those who already control large pools of wealth (like large corporations).

We the people have been removed from the process of determining how the aggregate wealth of the nation, will be spent. Massive expenditures for weapons, military interventions, and legalized “bribes” to client governments, along with S&L and corporate bailouts increase the gap between rich and poor.

The way money is issued has been perverted as money has become an instrument of power because of the monopolization of its creation and the
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Inflation is caused because the banking cartel and the government are mutually dependent on each other, and in return for its privileges the banking cartel will create enough new money to buy government bonds issued to finance the deficit. Thus, the government is allowed to spend as much as it wishes without raising taxes. But since the money created does not represent “merit” (products or labor), it devalues itself.

(3) It systematically moves wealth from the poor to the rich. Greco says, “By issuing money to unproductive or privileged clients of the money monopoly, and by demanding interest (usury), the banking system redistributes wealth from producers to privileged non-producers.”

The consistent pattern of official action over the past several centuries has been to concentrate economic power by centralizing control over the medium of exchange, limiting access to it, and charging exorbitant prices for its use (in the form of interest/usury). Lending money with interest is one of the primary mechanisms by which the rich get richer and the poor get poorer.

Admitting We have a Problem

Money has become, as Mark Kinney describes it, “a ring we wear through the nose,” which allows us to be led around by whoever controls it. Our collective liberation will result from understanding how we are controlled by money and from acting to change the system that governs it.

Money itself isn’t the problem. Used correctly, money is a liberating tool, which can allow people to function cooperatively and creatively for a more dignified life for everyone.

According to Greco, “The key element in any strategy to transform society must therefore be the liberation of money and the exchange process. If money is liberated, commerce will be liberated; if commerce is liberated, the people will be empowered to the full extent of their abilities to serve one another; the liberation of capital and land and the popular control of politics will follow as a matter of course. Once equitable exchange mechanisms have been established, it will no longer be possible for the privileged few to appropriate the major portion of the land, productive resources, and political power.”

293

What kind of information does money carry? Money should be evidence that the possessor has delivered value to the community, and is therefore entitled to receive back a like amount. It should represent the ability to produce a product or perform a service. In a given population there is a finite amount of this value. However, when money is issued above and beyond this amount of value, or when different amounts of interest are charged for its use, or when some people have access to it and some don’t, the information that it carries is polluted at the very source.

The ultimate test of a currency is when traders have the freedom to refuse to accept a currency, or to accept it at a discount from its face value in order to protect themselves from the effects of improper and excessive issuance of a currency.

Who Issues Money?

Consider this notion (from E. C. Riegel): One can look at currency as if the buyer issues an IOU when they buy something. Imagine they just write their name on a piece of paper that says the paper can be exchanged for something the purchaser has or does. Even if they are using someone else’s pieces of paper and metal, the buyer “issues” the currency.

Money springs from mutual interest and cooperative action among traders, and not from authority. That’s important. That the Government or banks can issue money for the people and then charge them for its use with interest is unnecessary. Money is issued only by buyers for themselves, and they must be competitive sellers to recapture it and complete the cycle.

In our system, most money is created when commercial banks put it into circulation by making loans. So, where does the money for interest come from? That’s over and above the amount created by loans. Someone has to default on their loan and lose their collateral. Even though you had to ask the bank for money, you’re still the issuer, not the bank. The bank has not really loaned anything; it has simply converted the value of your possessions into negotiable form. Not only does the bank receive interest, but it receives collateral from those who default on their loans. All this for a service we can do ourselves at much less expense!

A Sound Monetary System
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An alternative currency could be issued and used. The best way to avoid the current politicization of money is to create a local currency that does not earn interest and is backed by a collection of products. “It is the agreement that constitutes the authority under which the system operates; not the administrator or board of directors, which, if they exist at all, are empowered only to make certain specified decisions or take limited actions, as stated in the agreement.”

Thomas H. Greco, Jr. has looked at the current situation and come up with these ideas for creating a more sound monetary system. All quotes are from his book New Money for Healthy Communities.

Basis of Issue

Greco says that, “It is crucial that the quantity of the exchange medium be balanced with the flow of goods and services coming into the market, and that it be self-adjusting. If money is properly issued, there will never be any problem of under-supply or over-supply.” Money should be issued only for someone’s ability to produce value and the issuer should be obligated to accept their currency at face value. Greco also says, “Capital goods, land, purchases by consumers, and ever-expanding government debt should therefore all be excluded as allowable bases of issue.”

Power to Issue

Greco says, “In a truly free society, power of all kinds, including economic power, should be widely dispersed. Thus, the association of issuers should be open to anyone willing and able to abide by its agreements and rules, which should be minimal, and there should be no restriction on the formation of competing associations. Just as we have competing credit card companies, the issuance of exchange media should be open to competing associations of issuing groups. This will tend to insure that proper procedures are followed, and contribute to the innovative development of the exchange process.

“So, everyone should be empowered to issue exchange media based upon their ability and willingness to contribute valuable goods and services to the community. This means that an issuer should, in the normal course of business, be able to liquidate his/her issue within a reasonable period of time. The guiding principle which seems most appropriate, based on

295

past monetary experience, is that a participant is qualified to put into circulation an amount of “money” up to the amount of his/her sales over a 2 or 3 month period.”

Authority

“It is the agreement that constitutes the authority under which the system operates; not the administrator or board of directors, which, if they exist at all, are empowered only to make certain specified decisions or take limited actions, as stated in the agreement.”

Backing and Redeemability

“Eventually, local currency and exchange systems will need to define a different unit of account. I would prefer something more precise than labor time, like the unit of account based on a composite commodity standard, as I proposed in my book, Money and Debt: A Solution to the Global Crisis. Such a standard, based on a “market basket” of commodities, would tend to be both stable and apolitical.”

As far as I know none of the current alternative currencies get their value from a “breadbasket” of different products. “The ultimate “backing” for it is the commitment of the issuers to redeem it by the sale of goods and services.”

Implementation

“People are accustomed to using paper notes (bills), checks, bank accounts, debit cards and credit cards, and these inventions have demonstrated their effectiveness in handling the processes of trade. These are the mechanical aspects of money and banking and there is no reason why the new, democratic, local exchange systems should not use similar devices.

“As people gain experience with exchange media, they will come to understand their simple essence, and sense the economic empowerment which community control provides.

“Mutual credit clearing circles (like LETS) and community currencies are a practical means of lessening our dependence upon national currencies and banks, but they require ORGANIZATION. They are not something individuals can do in isolation. We need to weave a social fabric that can support exchange processes of these sorts; that must emerge from the

296

bottom up. This will happen most readily in situations where strong social ties already exist and where the economic needs are dire.

“At the same time, private currencies issued by municipal governments and local business associations will proliferate when and where conventional money becomes more scarce.”

What We Can Do

There are clear steps we can take to change the Global Monetocracy System. We can:

1) Learn how money works.

2) Spread information about how it functions.

3) Create alternatives to today’s currencies, or at least support an alternative currency in your community.

4) Enlist other people’s participation with outreach education. This will be made easier by these creations of capitalism: inflation, recession, poverty, and instability.

In Conclusion

By using the money that we do, we participate in a system that transfers wealth from most of us to a small percentage of the most powerful of us. It puts people in debt and drains local communities. It encourages resource extraction, development, pollution, and many other enterprises that seek personal profit over public welfare.

In our current Global Monetocracy System the money goes where it is profitable. Sustainability is not very profitable so we don’t invest in it as much as we should. We cannot develop alternative, sustainable energy without first dealing with power inequity. If the rules that govern the way money is issued in the current world financial system (the global monetocracy) are replaced with more just rules, we can change the relationship to power that we each have. Then we will be better able to prepare for the future. Once we liberate money and ourselves, we can put more energy into developing the sustainable lifestyles that may allow some of us to survive the transition to the post-industrialized world.

References:

Thomas H. Greco, Jr. New Money for Healthy Communities (http://www.ratical.org/many_worlds/cc/NMfHC/toc.html)

http://www.wizardsofmoney.com
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Almost the Way Life Should Be*

Mike Bendzela

(Mike Bendzela is an adjunct professor of English, an old-time fiddler, a volunteer firefighter/EMT, and a farmer interested in traditional methods. Helives with his partner, Don Essman, a restoration carpenter, farmer, and Civil War reenactor, on the restored Dow family homestead in southern Maine. They’ve been prepared for the modern way of life ending for the twenty years they’ve been together.)

*There’s an inane sign that greets you when you cross over from New Hampshire: MAINE: THE WAY LIFE SHOULD BE. I don’t see that people live any differently here than anyplace else.

In January of 1998, we endured a 48-hour ice storm here in the Northeast: our foretaste, perhaps, of a world running low on oil.

In the middle of the storm, a delivery truck managed to back into our icy dooryard, bringing in bulk goods for our little food cooperative. While hauling a case of recycled toilet paper off the tailgate, I heard an enormous “pop.” I looked up in time to see the tall, Y-shaped elm tree on the other side of the house splitting in half. One leg of the “Y” fell against the barn; the other leg ended up in the road.

The power went out, naturally. Our response was: OH, BOTHER.

That night, my partner and I stood outside in the blackout listening to the storm. The trees, encased from trunk-to-tip-of-twig in an inch of ice, creaked and crunched as they rocked in the wind. “My god, listen to that,” I said. “They sound like leather jackets.”

Whole limbs broke off giant oak trees, and mature birch trunks leaned over so far under their burdens of ice, they snapped in half. We could hear a continual popping like gunshots in the dark woods, followed by the long whoosh-tinkle of ice-encrusted branches plummeting to the ground—exactly as if someone were tossing fully-ornamented Christmas trees off the tops of buildings. The world was coming to an end.

We had a further dilemma—we were supposed to have a potluck supper that night for the folks in the co-op, after we distributed the food and toilet
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How did we throw a party with no power? Easy. We had a pot of molasses beans baking in the coal-fired kitchen range all day, and they were cooked through by the time our friends arrived. Our huge Vermont Castings woodstove kept the parlor warm. We lit a couple of kerosene oil lamps, more than sufficient lighting. We baked some biscuits, and got some cauliflower pickles, dilly beans and jams out of the cellar. The other co-op members brought what they could to the potluck, given that their homes had been cold and power-less for almost two days.

Some folks took the opportunity to bathe at our place, although our water pump wasn’t running. Our plumbing system is hooked in to a force pump at the kitchen sink, and the hot water line runs through a brass coil in the firebox of the coal stove; so when there’s no power, we just turn on a gate valve at the hand pump, make sure the pump faucet is off, and then begin pumping like hell. This back-pressurizes the system with water from the well under the kitchen sink, and you can fill the bathtub with hot water in just a few minutes. In fact, when the coal stove is going full-tilt in the winter, you have to be careful not to boil yourself when you sit in the tub.

And this is how we lived for nine whole days, while line crews from as far away as the Midwest worked all hours to get the power back on in Maine. We did pretty much what we have been doing for the last twenty years (and my partner for an additional seven before I arrived on the scene), even before we knew about Peak Oil.

We schlepped buckets of coal out of the woodshed for the cookstove. This double-oven, 1885 Cyrus Carpenter set range is the altarpiece of the house, a circa 1769 Cape Cod farmhouse we maintain for a family. We light it every day ritualistically—switching from coal to wood from June through September. Yes, it relies on fossil fuel, but our use of coal—nine tons anthracite in a bad year—provides half the heat, and all the hot water and cooking fire we need for the year. The woodstove in the parlor supplies the rest of the heat, as well as functioning as a nice indoor “clothes drier” in the winter months: just place the wooden rack draped with damp socks and underwear nearby.
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Kerosene, too, is a fossil fuel, and without it we’d be forced to make beeswax candles, I guess (I’m a hobby beekeeper). Or just go to bed earlier.

The only weak spot during the power outage was the freezer: luckily we knew somebody with a gasoline-powered generator and were able to recharge the freezer for a couple of hours in the aftermath of the storm. We decided if the power stayed out too long, we would thaw out all our chickens (we raise them ourselves) and immediately pressure-can them on the cookstove. The operation would probably take a couple of days, but I can’t think of anything else I’d rather be doing while the world grinds to a frantic halt.

We didn’t have to leave the house for food. We make everything here ourselves—breads, cakes, cookies, pies. We buy flour and sugar in fifty-pound bags through the food cooperative. We have Mason jars in the pantry full of every herb and spice imaginable (it’s cheaper to buy by the pound through the co-op or to just grow them). When we raise pigs, we save the leaf lard and render it out ourselves on the cookstove. It makes the best pie crusts. We have a flock of hens that keep us in so many eggs we manage to sell about five dozen per week to friends. Yes, milk and butter must come from the store, but we’re working on that. . . . We have some pasturage.

Our garden is intensive. The centerpiece is the asparagus bed, planted in 1986. From May through June, we eat so much asparagus parmesan and so many asparagus omelets that I have to hold my breath while I take a pee.* Beginning in March, I plant all my seedlings in quart-size plastic yogurt cups (a good way to keep petroleum products out of the dump). All the windows on the south side of the house are filled with broccoli, cabbage, cauliflower, pepper, tomato, onion, leek, and herb seedlings until it is warm enough to put them out. No grow lights required.

*Asparagus contains sulfur compounds.

In Maine, we don’t bother setting out tomatoes and peppers until June. This year, we didn’t get the corn and bean seeds in the ground until the fifteenth. As of this writing (June 23), I have yet to set out my melon and cucumber seedlings. Those yogurt containers are big enough to hold the vines over until it’s hot enough to suit them.
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By Autumn, we have processed about 350 jars of food: canned peas and green beans and wax beans and corn; pickled beets and beans and cauliflower; whole tomatoes and peach halves; pasta sauce, peach chutney, canned apple cider (home pressed), maple syrup (home processed), and every fruit jam imaginable.

This almost-self-sufficient life has taught us to be not just gardeners and cooks, but orchardists, beekeepers, lumberjacks, poultry farmers, and horse drivers. In addition to being a farmer, my partner is a carpenter. Lucky for me, he can build anything. His specialty is 18th century restoration, and I’ve seen him build a house from plans that were literally sketched on a scrap of paper. He’s an Industrial Arts teacher by education but only lasted a year in the schools. He loves systems—plumbing, heating, lighting. Especially if they are obsolete, or impossible.

I was, sadly, an English major, so I teach part-time composition at a local university. My course has been linked to a section of Biology, so my students write about evolution and energy systems and deep history. To make life even more interesting, I volunteer as a firefighter/EMT in town. I didn’t start doing this until I was forty. I try to learn something new every year. Most recently, it was playing fiddle.

My partner and I live on a combined income of $25,000.00 per annum. We get no handouts from any government agency. Granted, this is not our place, and we live rent-free in exchange for the upkeep. But we plan on building our own house this year, and it will be even more efficient: Instead of burning nine tons of coal and ten cords of firewood, we hope to burn only three tons of coal and five cords of firewood. (Remember: this is Maine.) We’ll have the same heating-hot water-cooking system with the kitchen range, supplemented with a summertime solar hot water system. We’ll have tighter windows and doors, and large windows in the kitchen for seedlings. We’ll have a gas refrigerator and a gas freezer. We’re
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thinking of installing a minimal photovoltaic system, or just going without electricity altogether. The way things sound, we might have to get used to it. The Amish are our future.

The secret to this life is: compost. From sunlight to life, to death, to resurrection. I have two bins made out of old wood pallets. Throughout the year I pile into these bins anything that was once living but isn’t made of meat. In the fall, there’s a huge addition to the pile. It “works” through the fall and freezes solid in the winter. I turn it by hand once it thaws out in April. Throughout the summer, I feed shovels full of this crumbly stuff to the soil under my plants. The crops are healthy and don’t require the addition of

petroleum-based fertilizers. Because they are so healthy, they don’t attract bugs, and so I don’t use petroleum-based pesticides, either. What bugs I do find—cutworms, potato beetles, tomato hornworms—I pick off by hand and feed to the chickens. Ever see chickens fighting over a fat hornworm? There’s nothing more entertaining.

“Is there anything you don’t do?” people ask (too often). Why, yes. Let me count the ways:

We don’t do television. That means never. I loathe television. It monopolizes your life. You can’t do anything else except sit there and watch it while it’s on. Besides, television is a big, fat, ugly, lying sack of shit. What a waste of fossil energy.

We don’t do restaurants. My partner is diabetic, so we cook three square meals a day, every day. I worked at McDonald’s when I was a teenager to help pay my way through college, and I’ll never set foot in a fast food restaurant again. Home cooking is cheap, and the food is the best. It’s cheap, I tell you. What’s wrong with people that they pay pimpled strangers to dole out expensive crap on plastic trays?

We don’t do movies. Hollywood: the definition of frivolous energy expenditure, as far as I’m concerned. Drive twenty miles to Portland to watch vain, grotesquely over-paid jerks enact inane fictions? Forget that.

We don’t have much of a social life because we don’t desire one. This is not to say we don’t see people. My partner sees people all the time for projects he and his business partner are working on. We see our co-op
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We don’t do SUVs or big trucks. I drive a 92 VW Fox, 32 mpg. My partner keeps his 1982 Toyota truck, remarkably, from falling into a heap of rust. It’s a small truck, it’s his business vehicle, (he’s a carpenter, remember), it does just fine.

We don’t do sports. (Our homosexuality has something to do with this, I think.)

We don’t reproduce. (See above.) It’s touching to see good people raising children. Such patience and fortitude can only be described as heroic. But I can’t think of a surer way to get sucked into the competitive, petroleum-powered, consumer lifestyle than raising progeny in this country. Fossil fuels are sugar and human beings are yeast. And when I think about what the future might hold, I am quite glad I don’t have kids.

I do have this computer. It’s on loan to us from a friend who lived here for several months between jobs. But nine months ago I didn’t have a computer and I don’t recall feeling deprived.

The “Big Crash” may turn out to be just one long ice storm. The problem, I think, is that humans can be lazy. They’ll scream for awhile, but then they’ll get over it and start going to bed when the sun goes down to dream of pea pods.

I don’t advocate this lifestyle for everyone. Some people just don’t have the land or the inclination. Many folks live in cities. But I do dream of a day when that horror of horrors—suburbia—is replaced with organic farmland. I can see two worlds, city and country, the two co-existing. Let the country be for country people, and let them grow food for their city friends nearby. For too long we’ve seen hayfields and cow pastures overtaken by strip malls. It’s time this so-called progress was reversed.

What practical advice can anyone give that doesn’t reduce itself to commonplaces?
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Simplify, simplify (Thoreau). The problem is, the “simple life” ain’t so simple.

Don’t whine about the loss of oil. Get off your ass and learn something new, for chrissakes.

What will you do when the oil gets low? Just ask your grandparents. They lived the way life should be lived. As for my partner and me, we’re almost there.
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Post-Soviet Lessons for a Post-American Century

Dmitry Orlov

Introduction

A decade and a half ago the world went from bipolar to unipolar, because one of the poles fell apart: The S.U. is no more. The other pole – symmetrically named the U.S. – has not fallen apart – yet, but there are ominous rumblings on the horizon. The collapse of the United States seems about as unlikely now as the collapse of the Soviet Union seemed in 1985. The experience of the first collapse may be instructive to those who wish to survive the second.

Reasonable people would never argue that that the two poles were exactly symmetrical; along with significant similarities, there were equally significant differences, both of which are valuable in predicting how the second half of the clay-footed superpower giant that once bestrode the planet will fare once it too falls apart.

I have wanted to write this article for almost a decade now. Until recently, however, few people would have taken it seriously. After all, who could have doubted that the world economic powerhouse that is the United States, having recently won the Cold War and the Gulf War, would continue, triumphantly, into the bright future of superhighways, supersonic jets, and interplanetary colonies?

But more recently the number of doubters has started to climb steadily. The U.S. is desperately dependent on the availability of cheap, plentiful oil and natural gas, and addicted to economic growth. Once oil and gas become expensive (as they already have) and in ever-shorter supply (a matter of one or two years at most), economic growth will stop, and the U.S. economy will collapse.

Many may still scoff at this cheerless prognosis, but this article should find a few readers anyway. In October 2004, when I started working on it,
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an Internet search for “peak oil” and “economic collapse” yielded about 16,300 documents; by April of 2005 that number climbed to 4,220,000. This is a dramatic change in public opinion only, because what is known on the subject now is more or less what was known a decade or so ago, when there was exactly one Web site devoted to the subject: Jay Hanson’s Dieoff.org. This sea change in public opinion is not restricted to the Internet, but is visible in the mainstream and the specialist press as well. Thus, the lack of attention paid to the subject over the decades resulted not from ignorance, but from denial: although the basic theory that is used to model and predict resource depletion has been well understood since the 1960s, most people prefer to remain in denial.

Denial

Although this is a bit off the subject of Soviet collapse and what it may teach us about our own, I can’t resist saying a few words about denial, for it is such an interesting subject. I also hope that it will help some of you to go beyond denial, this being a helpful step towards understanding what I am going to say here.

Now that a lot of the predictions are coming true more or less on schedule, and it is becoming increasingly difficult to ignore the steady climb of energy prices and the dire warnings from energy experts of every stripe, outright denial is being gradually replaced with subtler forms of denial, which center around avoiding any serious, down-to-earth discussion of the likely actual consequences of peak oil, and of the ways one might cope with them.

Instead, there is much discussion of policy: what “we” should do. The “we” in question is presumably some embodiment of the great American Can-Do Spirit: a brilliantly organized consortium of government agencies, leading universities and research centers, and major corporations, all working together toward the goal of providing plentiful, clean, environmentally safe energy, to fuel another century of economic expansion. Welcome to the sideshow at the end of the universe!

One often hears that “We could get this done, if only we wanted to.” Most often one hears this from non-specialists, sometimes from economists, and hardly ever from scientists or engineers. A few back-of-the-envelope calculations are generally enough to suggest otherwise, but here logic runs
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But let us look beyond mere faith, and focus on something slightly more rational instead. This “we,” this highly organized, high-powered problem-solving entity, is quickly running out of energy, and once it does, it will not be so high-powered any more. I would like to humbly suggest that any long-term plan it attempts to undertake is doomed, simply because crisis conditions will make long-term planning, along with large, ambitious projects, impossible. Thus, I would suggest against waiting around for some miracle device to put under the hood of every SUV and in the basement of every McMansion, so that all can live happily ever after in this suburban dream, which is looking more and more like a nightmare in any case.

The next circle of denial revolves around what must inevitably come to pass if the Goddess of Technology were to fail us: a series of wars over ever more scarce resources. Paul Roberts, who is very well informed on the subject of peak oil, has this to say: “what desperate states have always done when resources turn scarce… [is] fight for them.” Let us not argue that this has never happened, but did it ever amount to anything more than a futile gesture of desperation? Wars take resources, and, when resources are already scarce, fighting wars over resources becomes a lethal exercise in futility. Those with more resources would be expected to win. I am not arguing that wars over resources will not occur. I am suggesting is that they will be futile, and that victory in these conflicts will be barely distinguishable from defeat. I would also like to suggest that these conflicts would be self-limiting: modern warfare uses up prodigious amounts of energy, and if the conflicts are over oil and gas installations, then they will get blown up, as in Iraq. This will result in less energy being available and, consequently, less warfare.

Take, for example, the last two US involvements in Iraq. In each case, as a result of US actions, Iraqi oil production decreased. It now appears that the whole strategy is a failure. Supporting Saddam, then fighting Saddam, then imposing sanctions on Saddam, then finally overthrowing him, has
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left Iraqi oil fields so badly damaged that the “ultimate recoverable” estimate for Iraqi oil is now down to 10-12% of what was once thought to be underground (according to the New York Times).

Some people are even suggesting a war over resources with a nuclear endgame. On this point, I am optimistic. As Robert McNamara once thought, nuclear weapons are too difficult to use. And although he has done a great deal of work to make them easier to use, with the introduction of small, tactical, battlefield nukes and the like, and despite recent renewed interest in nuclear “bunker busters,” they still make a bit of a mess, and are hard to work into any sort of a sensible strategy that would reliably lead to an increased supply of energy. Noting that conventional weapons have not been effective in this area, it is unclear why nuclear weapons would produce better results.

But these are all details; the point I really want to make is that proposing resource wars, even as a worst-case scenario, is still a form of denial. The implicit assumption is this: if all else fails, we will go to war, win, the oil will flow again, and we will be back to business as usual in no time. Again, I would suggest against waiting around for the success of a global police action to redirect a lion’s share of the dwindling world oil supplies toward the United States.

Outside this last circle of denial lies a vast wilderness called the Collapse of Western Civilization, roamed by the Four Horsemen of the Apocalypse, or so some people will have you believe. Here we find not denial but escapism: a hankering for a grand finale, a heroic final chapter. Civilizations do collapse – this is one of the best-known facts about them – but as anyone who has read The Decline and Fall of the Roman Empire will tell you, the process can take many centuries.

What tends to collapse rather suddenly is the economy. Economies, too, are known to collapse, and do so with far greater regularity than civilizations. An economy does not collapse into a black hole from which no light can escape. Instead, something else happens: society begins to spontaneously reconfigure itself, establish new relationships, evolve new rules, in order to find a point of equilibrium at a lower rate of resource expenditure.

Note that the exercise carries a high human cost: without an economy, many people suddenly find themselves as helpless as newborn babes.
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Once we accept the idea that don’t collapse into nothing, but that economic collapses give rise to new, smaller and poorer economies, we can start reasoning about similarities and differences between a collapse that has already occurred and one that is about to occur. Unlike astrophysicists, who can confidently predict whether a given star will collapse into a neutron star or a black hole based on measurements and calculations, I have to work with general observations and anecdotal evidence. However, my thought experiment allows me to guess at the general shape of the new economy, and arrive at survival strategies that may be of use to individuals and small communities.

The Collapse of the Soviet Union – an Overview

When trying to think about what happens when a modern economy collapses, and the complex society it supports disintegrates, a look at a country that has recently undergone such an experience can be most educational. We are lucky enough to have such an example: the collapse of the Soviet Union. I spent a total of about six months living, traveling, and doing business in Russia during the perestroika period and immediately afterward, and was fascinated by the transformation I witnessed.

The specifics are different, of course. The Soviet problems seem to have been largely organizational rather than physical in nature, although the fact that the Soviet Union collapsed just 3 years after reaching peak oil production is hardly a coincidence. The ultimate cause of Soviet Union’s spontaneous collapse remains shrouded in mystery. Was it Ronald Reagan’s Star Wars? Or was it Raisa Gorbachev’s American Express card? It is possible to fake a missile defense shield; but it is not so easy to fake a Herod’s department store. The arguments go back and forth. One contemporary theory would have it that the Soviet elite scuttled the whole program when it decided that Soviet Socialism was not going to make them rich. (It remains unclear why it should have taken the Soviet elite 70 years to come to this startlingly obvious conclusion.)
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A slightly more commonsense explanation is this: during the pre-perestroika “stagnation” period, due to the chronic underperformance of the economy, coupled with record levels of military expenditure, trade deficit, and foreign debt, it became increasingly difficult for the average Russian middle-class family of three, with both parents working, to make ends meet. (Now, isn’t that beginning to sound familiar?) Of course, the government bureaucrats were not too concerned about the plight of the people. But the people found ways to survive by circumventing government controls in a myriad of ways, preventing the government from getting the results it needed to keep the system going. Therefore, the system had to be reformed. When this became the consensus view, reformers lined up to try and reform the system. Alas, the system could not be reformed. Instead of adapting, it fell apart.

Russia was able to bounce back economically because it remains fairly rich in oil and very rich in natural gas, and will probably continue in relative prosperity for at least a few more decades. In North America, on the other hand, oil production peaked in the early 1970s and has been in decline ever since, while natural gas production is now set to fall off a production cliff. Yet energy demand continues to rise far above what the continent can supply, making such a spontaneous recovery unlikely. When I say that Russia bounced back, I am not trying to understate the human cost of the Soviet collapse, or the lopsidedness and the economic disparities of the re-born Russian economy. But I am suggesting that where Russia bounced back because it was not fully spent, the United States will be more fully spent, and less capable of bouncing back.

But such “big picture” differences are not so interesting. It is the micro-scale similarities that offer interesting practical lessons on how small groups of individuals can successfully cope with economic and social collapse. And that is where the post-Soviet experience offers a multitude of useful lessons.

Returning to Russia

I first flew back to Leningrad, which was soon to be rechristened St. Petersburg, in the summer of 1989, about a year after Gorbachev freed the last batch of political prisoners, my uncle among them, who had been locked up by General Secretary Andropov’s final, senile attempt
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About the only thing new was a bustle of activity around a newly organized Cooperative movement. A newly hatched entrepreneurial class was busy complaining that their cooperatives were only allowed to sell to the government, at government prices, while hatching ingenuous schemes to skim something off the top through barter arrangements. Most were going bankrupt. It did not turn out to be a successful business model for them or for the government, which was, as it turned out, also on its last legs.

I went back a year later, and found a place I did not quite recognize. First of all, it smelled different: the smog was gone. The factories had largely shut down, there was very little traffic, and the fresh air smelled wonderful! The stores were largely empty and often closed. There were very few gas stations open, and the ones that were open had lines that stretched for many blocks. There was a ten-liter limit on gasoline purchases.

Since there was nothing better for us to do, my friends and I decided to take a road trip, to visit the ancient Russian cities of Pskov and Novgorod, taking in the surrounding countryside along the way. For this, we had to obtain fuel. It was hard to come by. It was available on the black market, but no one felt particularly inclined to let go of something so valuable in exchange for something so useless as money. Soviet money ceased to have value, since there was so little that could be bought with it, and people still felt skittish around foreign currency.

Luckily, there was a limited supply of another sort of currency available to us. It was close to the end of Gorbachev’s ill-fated anti-alcoholism campaign, during which vodka was rationed. There was a death in my family, for which we received a funeral’s worth of vodka coupons, which we of course redeemed right away. What was left of the vodka was placed in the trunk of the trusty old Lada, and off we went. Each half-liter bottle of vodka was exchanged for ten liters of gasoline, giving vodka far greater effective energy density than rocket fuel.
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There is a lesson here: when faced with a collapsing economy, one should stop thinking of wealth in terms of money. Access to actual physical resources and assets, as well as intangibles such as connections and relationships, quickly becomes much more valuable than mere cash.

***

Two years later, I was back again, this time in the dead of winter. I was traveling on business through Minsk, St. Petersburg and Moscow. My mission was to see whether any of the former Soviet defense industry could be converted to civilian use. The business part of the trip was a total fiasco and a complete waste of time, just as one would expect. In other ways, it was quite educational.

Minsk seemed like a city rudely awakened from hibernation. During the short daylight hours, the streets were full of people, who just stood around, as if wondering what to do next. The same feeling pervaded the executive offices, where people I used to think of as the representatives of the “evil empire” sat around under dusty portraits of Lenin bemoaning their fate. No one had any answers.

The only beam of sunshine came from a smarmy New York lawyer who hung around the place trying to organize a state lottery. He was almost the only man with a plan. (The director of a research institute which was formerly charged with explosion-welding parts for nuclear fusion reactor vessels, or some such thing, also had a plan: he wanted to build summer cottages.) I wrapped up my business early and caught a night train to St. Petersburg. On the train, a comfortable old sleeper car, I shared a compartment with a young, newly retired army doctor, who showed me his fat roll of hundred-dollar bills and told me all about the local diamond trade. We split a bottle of cognac and snoozed off. It was a pleasant trip.

St. Petersburg was a shock. There was a sense of despair that hung in the winter air. There were old women standing around in spontaneous open-air flea markets trying to sell toys that probably belonged to their grandchildren, to buy something to eat. Middle-class people could be seen digging around in the trash. Everyone’s savings were wiped out by hyperinflation. I arrived with a large stack of one-dollar bills. Everything was one dollar, or a thousand rubles, which was about five times the average monthly salary. I handed out lots of these silly thousand-ruble notes: “Here, I just want to make sure you have enough.” People would

312 recoil in shock: “That’s a lot of money!” “No, it isn’t. Be sure to spend it right away.” However, all the lights were on, there was heat in many of the homes, and the trains ran on time.

My business itinerary involved a trip to the countryside to tour and to have meetings at some scientific facility. The phone lines to the place were down, and so I decided to just jump on a train and go there. The only train left at 7 am. I showed up around 6, thinking I could find breakfast at the station. The station was dark and locked. Across the street, there was a store selling coffee, with a line that wrapped around the block. There was also an old woman in front of the store, selling buns from a tray. I offered her a thousand-ruble note. “Don’t throw your money around!” she said. I offered to buy her entire tray. “What are the other people going to eat?” she asked. I went and stood in line for the cashier, presented my thousand-ruble note, got a pile of useless change and a receipt, presented the receipt at the counter, collected a glass of warm brown liquid, drank it, returned the glass, paid the old woman, got my sweet bun, and thanked her very much. It was a lesson in civility.

***

Three years later, I was back again, and the economy had clearly started to recover, at least to the extent that goods were available to those who had money, but enterprises were continuing to shut down, and most people were still clearly suffering. There were new, private stores, which had tight security, and which sold imported goods for foreign currency. Very few people could afford to shop at these stores. There were also open air markets in many city squares, at which most of the shopping was done. Many kinds of goods were dispensed from locked metal booths, quite a few of which belonged to the Chechen mafia: one shoved a large pile of paper money through a hole and was handed back the item.

There were sporadic difficulties with the money supply. I recall standing around waiting for banks to open in order to cash my traveler’s checks. The banks were closed because they were fresh out of money; they were all waiting for cash to be delivered. Once in a while, a bank manager would come out and make an announcement: the money is on its way, no need to worry.

There was a great divide between those who were unemployed, underemployed, or working in the old economy, and the new merchant
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class. For those working for the old state-owned enterprises – schools, hospitals, the railways, the telephone exchanges, and what remained of the rest of the Soviet economy - it was lean times. Salaries were paid sporadically, or not at all. Even when people got their money, it was barely enough to subsist on.

But the worst of it was clearly over. A new economic reality had taken hold. A large segment of the population saw its standard of living reduced, sometimes permanently. It took the economy ten years to get back to its pre-collapse level, and the recovery was uneven. Alongside the nouveau riche, there were many whose income would never recover. Those who could not become part of the new economy, especially the pensioners, but also many others, who had benefited from the now defunct socialist state, could barely eke out a living.

This thumbnail sketch of my experiences in Russia is intended to convey a general sense of what I had witnessed. But it is the details of what I have observed that I hope will be of value to those who see an economic collapse looming ahead, and want to plan, in order to survive it.

Similarities between the Superpowers

A lot of people would find a direct comparison between the United States and the Soviet Union incongruous, if not downright insulting. After all, what grounds are there to compare a failed Communist empire to the world’s largest economy? Some might find it humorous that the loser might have advice for the winner in what they might see as an ideological conflict. Since the differences between the two appear glaring to most, let me just indicate the similarities, which I hope you will find are no less obvious.

The Soviet Union and the United States are either winner or runner-up in the following categories: the space race, the arms race, the jails race, the hated evil empire race, the squandering of natural resources race, and the bankruptcy race. In some of these categories, the United States is, shall we say, a late bloomer, setting new records even after its rival was forced to forfeit. Both believed, with giddy zeal, in science, technology, and progress, right up until the Chernobyl disaster occurred. After that, there was only one true believer left.
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Both empires made a big mess of quite a few other countries, each financing and directly taking part in bloody conflicts around the world in order to impose their ideology, and to thwart the other. Both made quite a big mess of their own country, setting world records for the percentage of population held in jails (South Africa was a contender at one point). In this last category, the U.S. is now a runaway success, supporting a burgeoning, partially privatized prison-industrial complex.

While the United States used to have far more good will around the world than the Soviet Union, the “evil empire” gap has narrowed since the Soviet Union disappeared from the scene. Now, in many countries around the world, including Western countries like Sweden, the United States ranks as a bigger threat to peace than Iran or North Korea. In the hated empire race, the United States is now beginning to look like the champion here as well. Nobody likes a loser, but especially if the loser is a failed superpower. Nobody had any pity for poor defunct Soviet Union; and nobody will have any pity for poor defunct America either.

The bankruptcy race is particularly interesting. Prior to its collapse, the Soviet Union was taking on foreign debt at a rate that could not be sustained. The combination of low world oil prices and a peak in Soviet oil production sealed its fate. Later, the Russian Federation, which inherited the Soviet foreign debt, was forced to default on its obligations, precipitating a financial crisis. Russia’s finances later improved, primarily due to rising oil prices, along with rising oil exports. At this point, Russia is eager to wipe out the remaining Soviet debt as quickly as possible, and over the past few years the Russian rouble has done just a bit better than the U.S. dollar.

The United States is now facing a current account deficit that cannot be sustained, a falling currency, and an energy crisis, all at once. It is now
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the world’s largest debtor nation, and most people do not see how it can avoid defaulting on its debt. According to a lot of analysts, it is technically bankrupt, and is being propped up by foreign reserve banks, which hold a lot of dollar-denominated assets, and, for the time being, want to protect the value of their reserves. This game can only go on for so long. Thus, while the Soviet Union deserves honorable mention for going bankrupt first, the gold in this category (pun intended) will undoubtedly go to the United States, for the largest default ever.

There are many other similarities as well. Women received the right to education and a career in Russia earlier than in the U.S. Russian and American families are in similarly sad shape, with high divorce rates and many out-of-wedlock births, although the chronic shortage of housing in Russia did force many families to stick it out, with mixed results. Both countries have been experiencing chronic depopulation of farming districts. In Russia, family farms were decimated during collectivization, along with agricultural output; in the U.S., a variety of other forces produced a similar result with regard to rural population, but without any loss of production. Both countries replaced family farms with unsustainable, ecologically disastrous industrial agribusiness, addicted to fossil fuels. The American ones work better, as long as energy is cheap, and, after that, probably not at all.

The similarities are too numerous to mention. I hope that what I outlined above is enough to signal a key fact: that these are, or were, the antipodes of the same industrial, technological civilization.

Differences between the Superpowers: Ethnicity

Our thumbnail sketch of the two superpowers would not be complete without a comparison of some of the differences, which are no less glaring than the similarities.

The United States has traditionally been a very racist country, with numerous categories of people one wouldn’t want one’s daughter or sister to marry, no matter who one happens to be. It was founded on the exploitation of African slaves and the extermination of the natives. Over its formative years, there was no intermarriage between the Europeans and the Africans, or Europeans and the Indians. This stands in stark contrast to other American continent nations such as Brazil. To this day in the U.S.
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Russia is a country whose ethnic profile shifts slowly from mainly European in the West to Asian in the East. Russia’s settlement of its vast territory was accompanied by intermarriage with every tribe the Russians met on their drive east. One of the formative episodes of Russian history was the Mongol invasion, which resulted in a large infusion of Asian blood into Russia’s bloodlines. On the other hand, Russia had received quite a few immigrants from Western Europe. Currently, Russia’s ethnic problems are limited to combating ethnic mafias, and to the many small but humiliating episodes of anti-Semitism, which has been a feature Russian society for centuries, and, in spite of which, Jews, my family included, have done quite well there. Jews were barred from some of the more prestigious universities and institutes, and were held back in other ways.

The United States remains a powder keg of ethnic tension, where urban blacks feel oppressed by suburban whites, who in turn fear to venture into the cities. In a time of permanent crisis, the urban blacks are likely to riot and loot the cities, because they don’t own them, and the suburban whites are likely to get foreclosed out of their “little cabins in the woods”, as James Kunstler charmingly calls them, and decamp to a nearby trailer park. Add to this already volatile mixture the fact that firearms are widely available, and the fact that violence permeates American society.

In short, the social atmosphere of post-collapse America is unlikely to be as placid and amicable as that of post-collapse Russia. At least in parts, it is more likely to resemble other, more ethnically mixed, and therefore less fortunate parts of the Former Soviet Union, such as the Fergana valley and, of course, that “beacon of freedom” in the Caucasus, Georgia (or so says the U.S. President).

No part of the United States is an obvious choice for the survival-minded, but some are obviously riskier than others. Any place with a history of racial or ethnic tension is probably unsafe. This rules out the South, the Southwest, and many large cities elsewhere. Some people might find a safe harbor in an ethnically homogeneous enclave of their own kind, while the rest would be well-advised to look for the few communities where
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inter-ethnic relations have been cemented through integrated living and intermarriage, and where the strange and fragile entity that is multi-ethnic society might have a chance of holding together.

Differences between the Superpowers: Ownership

Another key difference: in the Soviet Union, nobody owned their place of residence. What this meant is that the economy could collapse without causing homelessness: just about everyone went on living in the same place as before. There were no evictions or foreclosures. Everyone stayed put, and this prevented society from disintegrating.

One more difference: the place where they stayed put was generally accessible by public transportation, which continued to run during the worst of times. Most of the Soviet-era developments were centrally planned, and central planners do not like sprawl: it is too difficult and expensive to service. Few people owned cars, and even fewer depended on cars for getting around. Even the worst gasoline shortages resulted in only minor inconveniences for most people: in the springtime, they made it difficult to transport seedlings from the city to the dacha for planting; in the fall, they made it difficult to haul the harvest back to the city.

Differences between the Superpowers: Labor Profile

The Soviet Union was almost entirely self-sufficient when it came to labor; not so with the United States, where not only is most of the manufacturing done abroad, but a lot of service back home is provided by foreigners and immigrants as well. This includes the professions, such as engineering and medicine, without which society will unravel. Most of these people came to the United States to enjoy the superior standard of living – for as long as it lasts. Many of them will eventually head home, leaving a gaping hole in the social fabric.

It is no surprise that this situation should have come about; for the last few generations, Americans preferred disciplines such as law, communications, and business administration, while immigrants and foreigners went into the sciences and engineering. This was known as “brain drain” - America’s extraction of talent from foreign lands, to its advantage, and to their detriment. This flow of brain power is likely to reverse itself, leaving
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Differences between the Superpowers: Religion

The last dimension worth mentioning along which the Soviet Union and the United States are in stark contrast is that of religion.

Pre-revolutionary Russia’s two-headed eagle symbolized the monarchy and the church, with a crown on one head and a miter on the other. Along with its somewhat holier manifestations, the Russian church was as bloated with wealth and ostentation, and as oppressive, as the monarchy whose power it helped legitimize. But over the course of the 20th century Russia managed to evolve in a distinctly secular way, oppressing religious people with compulsory atheism.

The United States, uncharacteristically for a Western nation, remains a fairly religious place, where most people look for and find God in a church, or a synagogue, or a mosque. The colonies’ precocious move to leave the fold of the British Empire has made the U.S. something of a living fossil in terms of cultural evolution. This is manifested in some trivial ways, such as the inability to grasp the metric system (a problem considered mostly solved in England itself) or its distinctly 18th century tendency to make a fetish of its national flag, as well as in some major ones, such as its rather half-hearted embrace of secularism.

What this difference means in the context of economic collapse is, surprisingly, next to nothing. Perhaps the American is more likely than not to start quoting the Bible and going on about the Apocalypse, the end of times, and the Rapture. These thoughts, need I say, are not conducive to survival. But the supposedly atheist Russian turned out to be just as likely to go on about The End of the World, and flocked to the newly opened churches in search of certainty and solace.

Perhaps the more significant difference is not between the prevalence and the lack of religion, but the differences between the dominant religions. In spite of the architectural ostentation of the Russian Orthodox Church,
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and the pomp and circumstance of its rituals, its message has always been one of asceticism as the road to salvation. Salvation is for the poor and the humble, because one’s rewards are either in this world or the next, not both.

This is rather different from Protestantism, the dominant religion in America, which made the dramatic shift to considering wealth as one of God’s blessings, ignoring some inconvenient points rather emphatically made by Jesus to the effect that rich people are extremely unlikely to be saved. Conversely, poverty became associated with laziness and vice, robbing poor people of their dignity.

Thus, a Russian is less likely to consider sudden descent into poverty as a fall from God’s grace, and economic collapse as God’s punishment upon the people, while the religions that dominate America – Protestantism, Judaism, and Islam – all feature temporal success of their followers as a key piece of evidence that God is well-disposed toward them. What will happen once God’s good will toward them is no longer manifest? Chances are, they will become angry and try to find someone other than their own selves to blame, that being one of the central mechanisms of human psychology. We should look forward to unexpectedly wrathful congregations eager to do the work of an unexpectedly wrathful God.

The United States is by no means homogeneous when it comes to intensity of religious sentiment. When looking for a survivable place to settle, it is probably a good idea to look for a place where religious fervor does not run to extremes.

The Loss of Technological Comforts

Warning: what I am about to say may be somewhat unpleasant, but I’d like to get the issue out of the way. Most of the technological progress of the 20th century resulted in a higher level of physical comfort. Yes, that’s why we caused global warming, a hole in the ozone layer, and a mass extinction of plants, fish, birds, and mammals: to be somewhat more comfortable for a little while.

We all expect heating and air-conditioning, hot and cold water, reliable electricity, personal transportation, paved roads, illuminated streets and parking lots, maybe even high-speed Internet. Well, what if you had to
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Most of our ancestors put up with a level of physical discomfort we would find appalling: no running hot water, an outhouse instead of a flush toilet, no central heat, and one’s own two feet, or a horse, as the main means for getting around. And still they managed to produce a civilization and a culture that we can just barely manage to emulate and preserve.

Let’s start with the most important civilizing element: the toilet. It’s what sets us apart from other higher primates, who think nothing of throwing their feces about just to make a point. You don’t have to go to the zoo to find examples: on a recent afternoon, as I was bicycling past the Fresh Pond Mall in Cambridge, Massachusetts – a short stretch suburban hell haphazardly inserted between the idyllic Minuteman bike trail and the perfectly reasonable, older parts of Boston – I smelled it: raw sewage. There was a Cambridge Public Works truck, and it was pumping sewage right onto the inbound side of Route 2. Apparently, their policy of hiring the best and the brightest is finally paying off. The fine ambiance pervaded the strip mall for at least a week.

It doesn’t take a crisis to make public utilities go on the blink, but a crisis certainly helps. Any crisis will do: economic, financial, or even political. Consider the governor of Primorye, a region on the far side of Siberia, who simply stole all the money that was supposed to buy coal for the winter. Primorye froze. With winter temperatures around 40 below, it’s a wonder there’s anyone still living there. It’s a testament to human perseverance. As the economic situation degenerates, events seem to unfold in a certain sequence, regardless of locale. They always seem to lead to the same result: unsanitary conditions. But an energy crisis seems to me by far the most efficacious way of depriving one of one’s treasured utility services.

First, electricity begins to wink in and out. Eventually, this settles into a rhythm. Countries such as Georgia, Bulgaria and Romania, as well as some peripheral regions of Russia, have had to put up with a few hours of electricity a day, sometimes for several years. North Korea is perhaps the best Soviet pupil we have, surviving without much electricity for years. Lights flicker on as the sun begins to set. The generators struggle on for a few hours, powering light bulbs, television sets, and radios. When it’s time for bed, the lights wink out once again.
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Second in line is heat. Every year, it comes on later and goes off sooner. People watch television or listen to the radio, when there’s electricity, or just sit, under piles of blankets. Sharing bodily warmth has been a favored survival technique among humans through the ice ages. People get used to having less heat, and eventually stop complaining. Even in these relatively prosperous times, there are apartment blocks in St. Petersburg that are heated every other day, even during the coldest parts of winter. Thick sweaters and down comforters are used in place of the missing buckets of coal.

Third in line is hot water: the shower runs cold. Unless you’ve been deprived of a cold shower, you won’t be able to appreciate it for the luxury that it affords. In case you are curious, it’s a quick shower. Get wet, lather up, rinse off, towel off, dress, and shiver, under several layers of blankets, and let’s not forget shared bodily warmth. A less radical approach is to wash standing in a bucket of warm water – heated up on the stove. Get wet, lather, rinse. And don’t forget to shiver.

Next, water pressure drops off altogether. People learn to wash in even less water. There is a lot of running around with buckets and plastic jugs. But the worst part of this is not the lack of running water; it is that the toilets won’t flush. If the population is enlightened and disciplined, it will realize what it must do: collect their excretions in buckets and hand-carry them to a sewer inlet. The super-enlightened build outhouses and put together composting toilets, and use the proceeds to fertilize their kitchen gardens.

Under this combined set of circumstances, there are three causes of mortality to avoid. The first is simply avoiding freezing to death. It takes some preparation to be able to go camping in wintertime. But this is by far the easiest problem. The next is avoiding humans’ worst companions through the ages: bedbugs, fleas, and lice. These never fail to make their appearance wherever unwashed people huddle together, and spread diseases such as typhoid, which have claimed millions of lives. A hot bath and a complete change of clothes is often a lifesaver. Baking the clothes in an oven kills the lice and their eggs. The last is avoiding cholera and other diseases spread through feces by boiling all drinking water.

It seems safe to assume that the creature comforts to which we are accustomed are going to be few and far between. But if we are willing to withstand the little indignities of reading by candlelight, bundling up throughout the cold months, running around with buckets of water,
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Economic Comparison

It can be said that the U.S. economy is run either very well or very badly. On the plus side, companies are lean, and downsized as needed to keep them profitable, or at least in business. There are bankruptcy laws that weed out the unfit and competition to keep productivity going up. Businesses use just in time delivery to cut down on inventory and make heavy use of information technology to work out the logistics of operating in a global economy.

On the minus side, the U.S. economy runs ever larger structural deficits. It fails to provide the majority of the population with the sort of economic security that people in other developed nations take for granted. It spends more on medicine and education than many other countries, and gets less for it. Instead of a single government-owned airline it has several permanently bankrupt government-supported ones. It spends heavily on law enforcement, and has a high crime rate. It continues to export high-wage manufacturing jobs and replace them with low-wage service jobs. As I mentioned before, it is, technically, bankrupt.

It can also be said that the Soviet economy was run either very well or very badly. On the plus side, that system, for all its many failings, managed to eradicate the more extreme forms of poverty, malnutrition, many diseases, and illiteracy. It provided economic security of an extreme sort: everyone knew exactly how much they would earn, and the prices of everyday objects remained fixed. Housing, health care, education, and pensions were all guaranteed. Quality varied; education was generally excellent, housing much less so, and Soviet medicine was often called “the freest medicine in the world”.

On the minus side, the centrally planned behemoth was extremely inefficient, with vast lossage and outright waste at every level. The

323

distribution system was so inflexible that enterprises hoarded inventory. It excelled at producing capital goods, but when it came to manufacturing consumer goods, which require much more flexibility than a centrally planned system can provide, it failed. It also failed miserably at producing food, and was forced to resort to importing many basic foodstuffs. It operated a huge military and political empire, but, paradoxically, failed to derive any economic benefit from it, running the entire enterprise at a net loss.

Also paradoxically, these very failings and inefficiencies made for a soft landing. Because there was no mechanism by which state enterprises could go bankrupt, they often continued to operate for a time at some low level, holding back salaries or scaling back production. This lessened the number of instant mass layoffs or outright closings, but where these did occur, they were accompanied by very high mortality among men between the ages of 45 and 55, who turn out to be psychologically the most vulnerable to sudden loss of career, and who either drank themselves to death or committed suicide.

People could sometimes use their old, semi-defunct place of employment as a base of operations of sorts, from which to run a black market business, which allowed many of them to gradually transition to private enterprise. The inefficient distribution system, and the hoarding to which it gave rise, resulted in very high levels of inventory, which could be bartered. Some enterprises continued to operate in this manner, bartering their left over inventory with other enterprises, in order to supply their employees with something they could use, or sell.

What parallels can we draw from this to employment in the post-collapse United States? Public sector employment may provide somewhat better chances for keeping one’s job. For instance, it is unlikely that all schools, colleges, and universities will dismiss all of their faculty and staff at the same time. It is somewhat more likely that their salaries will not be enough to live on, but they may, for a time, be able to maintain their social context and serve as a base of operations. Properties and facilities management is probably a safe bet: as long as there are properties that are considered valuable, they will need to be managed. When the time comes to dismantle them and barter off the pieces, it will help if they are still intact, and one has the keys to them.
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A spontaneous soft landing is unlikely in the U.S., where a large company can decide to shut its doors by executive decision, laying off personnel and auctioning off capital equipment and inventory. Since in many cases the equipment is leased and the inventory is just in time and therefore very thin, a business can be made to evaporate virtually overnight. Since many executives may decide to cut their losses all at once, seeing the same economic projections and interpreting them similarly, the effect on communities can be utterly devastating.

Most people in the U.S. cannot survive very long without an income. This may sound curious to some people – how can anyone, anywhere survive without an income? Well, in post-collapse Russia, if you didn’t pay rent or utilities – because no-one else was paying them either – and if you grew or gathered a bit of your own food, and you had some friends and relatives to help you out, then an income was not a prerequisite for survival. Most people got by, somehow.

But most people in the U.S., once their savings are depleted, would in due course be forced to live in their car, or in some secluded stretch of woods, in a tent, or under a tarp. There is no mechanism by which landlords can be made not to evict deadbeat tenants, or banks be prevailed upon not to foreclose on nonperforming loans. Once enough residential and commercial real estate becomes vacant, and law enforcement becomes lax or nonexistent, squatting becomes a real possibility. Squatters usually find it hard to get mail and other services, but this is a very minor issue. More importantly, they can be easily dislodged again and again.

Homelessness

The term “loitering” does not translate into Russian. The closest equivalent one can find is something along the lines of “hanging around” or “wasting time”, in public. This is important, because once nobody has a job to go to, the two choices they are presented with are sitting at home, and, as it were, loitering. If loitering is illegal, then sitting at home becomes the only choice.

The U.S. and the Soviet Union were at two extremes of a continuum between the public and the private. In the Soviet Union, most land was
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open to the public. Even apartments were often communal, meaning that the bedrooms were private, but the kitchen, bathroom, and hallway were common areas. In the U.S., most of the land is privately owned, some by people who put up signs threatening to shoot trespassers. Most public places are in fact private, marked “Customers Only” and “No Loitering”. Where there are public parks, these are often “closed” at night, and anyone trying to spend a night there is likely to be told to “move along” by the police.

After the collapse, Russia experienced a swelling of the ranks of people described by the acronym “BOMZh”, which is actually short for “BOMZh i Z”, and stands for “persons without a definite place of residence or employment”. The bomzhies, as they came to be called, often inhabited unused bits of the urban or rural landscape, where, with nobody to tell them to “move along” they were left largely in peace. Such an indefinite place of residence was often referred to as bomzhatnik. English badly needs a term for that. Perhaps we could call it a “bum garden” – it is as much a garden as an “office park” is a park.

When the U.S. economy collapses, one would expect employment rates, and, with them, residency rates, to plummet. It is hard to estimate what percentage of the U.S. population would, as a result, become homeless, but it could be quite high, perhaps becoming so commonplace as to remove the stigma. A country where most of the neighborhoods are structured so as to exclude people of inadequate means, in order to preserve property values, is not a pleasant place to be a bum. Then again, when property values start dropping to zero, we may find that some of the properties spontaneously re-zone themselves into “bum gardens”, with no political will or power anywhere to do anything about it.

I do not mean to imply that Russian bums have a good time of it. But because most of the Russian population was able to keep their place of residence in spite of a collapsing economy, the percentage of bomzhies in the general population never made it into the double digits. These most unfortunate cases led short, brutal lives, often in an alcoholic haze, and accounted for quite a lot of Russia’s spike in post-collapse mortality. Some of them were refugees – Russians ethnically cleansed from the newly independent, suddenly nationalistic republics – who could not be easily reabsorbed into the Russian population due to Russia’s chronic housing shortage.
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Russia’s chronic housing shortage was partly caused by the spectacular decline of Russian agriculture, which caused people to migrate to the cities, and partly due simply to the inability of the government to put up buildings quickly enough. What the government wanted to put up was invariably an apartment building: 5 floors, 9 floors, and even some 14-floor towers. The buildings went up on vacant, or vacated, land, and were usually surrounded by a generous portion of wasteland, which, in the smaller cities and towns, and in places where the soil is not frozen year-round, or covered with sulfur or soot from a nearby factory, was quickly converted into kitchen gardens.

The quality of construction always looked a bit shabby, but has turned out to be surprisingly sound structurally and quite practical. Mostly it was reinforced concrete slab construction, with ceramic tile on the outside and hard plaster for insulation on the inside. It was cheap to heat, and usually had heat, at least enough of it so that the pipes wouldn’t freeze, by a gigantic central boiler that served an entire neighborhood.

One often hears that the shabbiest of these Soviet-era apartment blocks, termed “Khrushcheby” - a melding of Khrushchev, who ordered them built, and “trushcheby” (slums) – are about to start collapsing, but they haven’t done so yet. Yes, they are dank and dreary, and the walls are cracked, and the roof often leaks, and the hallways are dark and smell of urine, but it’s housing.

Because apartments were so hard to come by, with waiting lists stretched out for decades, several generations generally lived together. This was often an unpleasant, stressful, and even traumatic way to live, but also very cheap. Grandparents often did a lot of the work of raising children, while adults worked. When the economy collapsed, it was often the grandparents who took to serious gardening and raised food during the summer months. Working-age people took to experimenting in the black market, with mixed results: some would get lucky and strike it rich, while for others it was lean times. With enough people living together, these accidental disparities tended to even out at least to some extent.

A curious reversal took place. Whereas before the collapse, parents were often in a position to provide some financial help to their adult children,
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now the opposite is true. Older people who do not have children are much more likely to live in poverty than those who have children to support them. Once financial capital is wiped out, human capital becomes essential.

A key difference between Russia and the U.S. is that Russians, like most people around the world, generally spend their entire lives living in one place, whereas Americans move around constantly. Russians generally know, or at least recognize, most of the people who surround them. When the economy collapses, everyone has to confront an unfamiliar situation. The Russians, at least, did not have to confront it in the company of complete strangers. On the other hand, Americans are far more likely than Russians to help out strangers, at least when they have something to spare.

Another element that was helpful to Russians was a particular feature of Russian culture: since money was not particularly useful in the Soviet era economy, and did not convey status or success, it was not particularly prized either, and shared rather freely. Friends thought nothing of helping each other out in times of need. It was important that everyone had some, not that one had more than the others. With the arrival of market economics, this cultural trait disappeared, but it persisted long enough to help people to survive the transition.

Smelling the Roses

Another note on culture: once the economy collapses, there is generally less to do, making it a good time for the naturally idle and a bad time for those predisposed to keeping busy.

Soviet-era culture had room for two types of activity: normal, which generally meant avoiding breaking a sweat, and heroic. Normal activity was expected, and there was never any reason to do it harder than expected. In fact, that sort of thing tended to be frowned upon by “the collective”, or the rank and file. Heroic activity was celebrated, but not necessarily rewarded financially.

Russians tend to look in bemused puzzlement on the American compulsion to “work hard and play hard”. The term “career” was in the Soviet days a pejorative term – the attribute of a “careerist” – greedy, unscrupulous, overly “ambitious” (also a pejorative term). Terms like “success” and
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A collapsing economy is especially hard on those who are accustomed to prompt, courteous service. In the Soviet Union, most official service was rude and slow, and involved standing in long lines. Many of the products that were in short supply could not be obtained even in this manner, and required something called blat: special, unofficial access or favor. The exchange of personal favors was far more important to the actual functioning of the economy than the exchange of money. To Russians, blat is almost a sacred thing: a vital part of culture that holds society together. It is also the only part of the economy that is collapse-proof, and, as such, a valuable cultural adaptation.

Most Americans have heard of Communism, and automatically believe that it is an apt description of the Soviet system, even though there was nothing particularly communal about a welfare state and a vast industrial empire run by an elitist central planning bureaucracy. But very few of them have ever heard of the real operative “ism” that dominated Soviet life: Dofenism, which can be loosely translated as “not giving a rat’s ass”. A lot of people, more and more during the “stagnation” period of the 1980’s, felt nothing but contempt for the system, did what little they had to get by (night watchman and furnace stoker were favorite jobs among the highly educated) and got all their pleasure from their friends, from their reading, or from nature.

This sort of disposition may seem like a cop-out, but when there is a collapse on the horizon, it works as psychological insurance: instead of going through the agonizing process of losing and rediscovering one’s identity in a post-collapse environment, one could simply sit back and watch events unfold. If you are currently “a mover and a shaker”, of things or people or whatever, then collapse will surely come as a shock to you, and it will take you a long time, perhaps forever, to find more things to move and to shake to your satisfaction. However, if your current occupation is as a keen observer of grass and trees, then, post-collapse, you could take on something else that’s useful, such as dismantling useless
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things.

Asset Stripping

Russia’s post-collapse economy was for a time dominated by one type of wholesale business: asset stripping. To put it in an American setting: suppose you have title, or otherwise unhindered access, to an entire suburban subdivision, which is no longer accessible by transportation, either public or private, too far to reach by bicycle, and is generally no longer suitable for its intended purpose of housing fully employed commuters who shop at the now defunct nearby mall. After the mortgages are foreclosed and the properties repossessed, what more is there to do, except board it all up and let it rot? Well, what has been developed can be just as easily undeveloped.

What you do is strip it of anything valuable or reusable, and either sell or stockpile the materials. Pull the copper out of the streets and the walls. Haul away the curbs and the utility poles. Take down the vinyl siding. Yank out the fiberglass insulation. The sinks and windows can surely find a new use somewhere else, especially if no new ones are being made.Having bits of the landscape disappear can be a rude surprise. One summer I arrived in St. Petersburg and found that a new scourge had descended on the land while I was gone: a lot of manhole covers were mysteriously missing. Nobody knew where they went or who profited from their removal. One guess was that the municipal workers, who hadn’t been paid in months, took them home with them, to be returned once they got paid. They did eventually reappear, so there may be some merit to this theory. With the gaping manholes positioned throughout the city like so many anteater traps for cars, you had the choice of driving either very slowly and carefully, or very fast, and betting your life on the proper functioning of the shock absorbers.

Post-collapse Russia’s housing stock stayed largely intact, but an orgy of asset stripping of a different kind took place: not just left-over inventory, but entire factories were stripped down and exported. What went on in Russia, under the guise of privatization, is a subject for a different article, but whether it’s called “privatization” or “liquidation” or “theft” doesn’t matter: those with title to something worthless will find a way to extract value from it, while making it even more worthless. An abandoned
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Just because the economy has collapsed in the most oil-addicted country on earth doesn’t necessarily mean that things are just as bad everywhere else. As the Soviet example shows, if the entire country is for sale, buyers will materialize out of nowhere, crate it up, and haul it away. They will export everything: furnishings, equipment, works of art, antiques. The last remnant of industrial activity is usually the scrap iron business. There seems to be no limit to the amount of iron that can be extracted from a mature post-industrial site.

Food

The dismal state of Soviet agriculture turned out to be paradoxically beneficial in fostering a kitchen garden economy, which helped Russians to survive the collapse. At one point it became generally understood that 10% of the farmland – the part allocated to private plots – was used to produce 90% of the food. Beyond underscoring the gross inadequacies of Soviet-style command and control industrial agriculture, it is indicative of a general fact: agriculture is far more efficient when it is carried out on a small scale, using manual labor.

Russians always grew some of their own food, and scarcity of high-quality produce in the government stores kept the kitchen garden tradition going during even the more prosperous times of the 60s and the 70s. After the collapse, these kitchen gardens turned out to be lifesavers. What many Russians practiced, either through tradition or by trial and error, or sheer laziness, was in some ways akin to the new organic farming techniques. Many productive plots in Russia look like a riot of herbs, vegetables, and flowers growing in wild profusion.

Forests in Russia have always been used as an important additional source of food. Russians recognize, and eat, just about every edible mushroom variety, and all of the edible berries. During the peak mushroom season, which is generally in the fall, forests are overrun with mushroom-pickers. The mushrooms are either pickled or dried and stored, and often last throughout the winter.
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Recreational Drug Use

A rather striking similarity between Russians and Americans is their propensity to self-medicate. While the Russian has traditionally been single-heartedly dedicated to the pursuit of vodka, the American is more likely than not to have also tried cannabis. Cocaine has also had a big effect on American culture, as have opiates. There are differences as well: the Russian is somewhat less likely to drink alone, or to be apprehended for drinking, or being drunk, in public. To a Russian, being drunk is almost a sacred right; to an American, it is a guilty pleasure. Many of the unhappier Americans are forced by their circumstances to drink and drive; this does not make them, nor the other drivers, any happier.

The Russian can get furiously drunk in public, stagger about singing patriotic songs, fall into a snow bank, and either freeze to death or be carted off to a drunk tank. All this produces little or no remorse in him. Based on my reading of H. L. Mencken, America was also once upon a time a land of happy drunks, where a whiskey bottle would be passed around the courtroom at the start of proceeding, and where a drunken jury would later render a drunken verdict, but the prohibition ruined all that. Russia’s prohibition lasted only a few short years, when Gorbachev tried to save the nation from itself, and failed miserably.

When the economy collapses, hard-drinking people everywhere find all the more reason to get drunk, but much less wherewithal with which to procure drink. In Russia, innovative market-based solutions were quickly improvised, which it was my privilege to observe. It was summer, and I was on a local electric train heading out of St. Petersburg. I stood in the vestibule of the car, and observed rainbows (it had just rained) through the missing windowpane. Soon, activity within the vestibule caught my attention: at each stop, grannies with jugs of moonshine would approach the car door and offer a sniff to the eager customers waiting inside. Price and quality were quickly discussed, an agreed-upon quantity was dispensed in exchange for a fistful of notes, jug to mug, and the train moved on. It was a tense atmosphere, because along with the paying customers there came many others, who were simply along for the ride, but expected their fair share nevertheless. I was forced to make a hasty exit, because the freeloaders thought I was taking up valuable freeloading space.

332 There might be a few moonshine-makers left in rural parts of the United States, but most of the country seems to be addicted to cans and bottles of beer, or jugs, plastic or glass, of liquor. When this source dries up due to problems with interstate trucking, local breweries will no doubt continue to operate, and even expand production, to cope with both old and new demand, but there will still be plenty of room for improvisation. I would also expect cannabis to become even more widespread; it makes people less prone to violence than liquor, which is good, but it also stimulates their appetite, which is bad if there isn’t a lot of food. Still, it is much cheaper to produce than alcohol, which requires either grain or natural gas and complicated chemistry.

In all, I expect drugs and alcohol to become one of the largest short-term post-collapse entrepreneurial opportunities in the United States, along with asset stripping, and security.

Security

Security in post-collapse Soviet Union was, shall we say, lax. I came through unscathed, but I know quite a few people who did not. A childhood friend of mine and her son were killed in their apartment over the measly sum of 100 dollars. An elderly lady I know was knocked out and had her jaw broken by a burglar who waited outside her door for her to come home, assaulted her, took her keys, and looted her place. There is an infinite supply of stories of this sort.

Empires are held together through violence or the threat of violence. Both the U.S. and Russia were, and are, serviced by a legion of servants whose expertise is in using violence: soldiers, policemen, prison wardens, and private security consultants. Both countries have a surplus of battle-hardened men who have killed, and who are psychologically damaged by the experience, and have no qualms about taking human life. In both countries, there are many, many people whose stock in trade is their use of violence, in offense or defense. No matter what else happens, they will be employed, or self-employed; preferably the former.

In a post-collapse situation, all of these violent men automatically fall into the general category of private security consultants. They have a way of creating enough work to keep their entire tribe busy: if you don’t
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hire them, they will still do the work, but against you rather than for you. Rackets of various sizes and shapes proliferate, and, if you have some property to protect, or wish to get something done, a great deal of your time and energy becomes absorbed by keeping your private security organization happy and effective.

To round out the violent part of the population, there are also plenty of criminals. As their sentences expire, they are released into the wild, and return to a life of violent crime, but now there is nobody to lock them up again because the machinery of law enforcement has broken down due to lack of funds. This further exacerbates the need for private security, and puts those who cannot afford it at additional risk.

There is a continuum of sorts between those who can provide security and mere thugs. Those who can provide security also tend to know how to either employ or otherwise dispose of mere thugs. Thus, from the point of view of an uneducated security consumer, it is very important to work with an organization rather than with individuals. To be fair, the need for security is huge: with a large number of desperate people about, anything that is not watched will be stolen. The scope of security-related activities is huge: from sleepless grannies who sit in watch over the cucumber patch to bicycle parking lot attendants to house-sitters, and all the way to armed convoys and snipers on rooftops.

As the government, with its policing and law enforcement functions, atrophies, private, improvised security measures cover the security gap it leaves behind. In Russia, there was a period of years during which the police was basically not functioning: they had no equipment, no budget, and their salaries were not sufficient for survival. Murders went unsolved, muggings and burglaries were not even investigated. The police could only survive through graft. There was a substantial amount of melding between the police and organized crime. As the economy came back, it all got sorted out, to some extent. In a case where there is no reason to expect the economy to ever come back, one must learn how to make strange new friends, and keep them, for life.

Loss of Normalcy

An early victim of collapse is the sense of normalcy. People are initially shocked, but quickly forget that such a thing ever existed, except for

334 the odd vague tinge of nostalgia. Normalcy is not exactly normal: in an industrial economy, the sense of normalcy is an artificial, manufactured item. We may be hurtling towards environmental doom, and thankfully never quite get there because of resource depletion, but, in the meantime, the lights are on, there is traffic on the streets, and, even if the lights go out for a while due to a blackout, they will be back on in due course, and the shops will reopen. Business as usual will resume.

The sumptuous buffet lunch will be served on time, so that the assembled luminaries can resume discussion of measured steps we all need to take to avert certain disaster. The lunch is not served; then the lights go off. At some point, somebody calls the whole thing a farce, and the luminaries adjourn, forever. In Russia, normalcy broke down in a series of steps. First, people stopped being afraid to speak their mind. Then, they stopped taking the authorities seriously. Lastly, the authorities stopped taking themselves seriously.

In the Soviet Union, as this thing called normalcy wore thin due to the stalemate in Afghanistan, the Chernobyl disaster, and general economic stagnation, it continued to be enforced through careful management of mass media. In the United States, as the economy fails to create enough jobs for several years in a row, and the entire economy leans towards bankruptcy, business as usual continues to be a top-selling product, or so we are led to believe. American normalcy circa 2005 seems as impregnable as Soviet normalcy circa 1985 once seemed.

If there is a difference between the Soviet and the American approach to maintaining a sense of normalcy, it is this: the Soviets tried to maintain it by force, while the Americans’ superior approach is to maintain theirs through fear. You tend to feel more normal if you fear falling off your perch, and cling to it for dear life, than if somebody nails your feet to it.

More to the point: in a consumer society, anything that puts people off their shopping is dangerously disruptive, and all consumers sense this. Any expression of the truth about our lack of prospects for continued existence as a highly developed, prosperous industrial society is disruptive to the consumerist collective unconscious. There is a herd instinct to reject it, and therefore it fails, not through any overt action, but by failing to turn a profit, because it is unpopular.

In spite of this small difference in how normalcy is or was enforced,
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it was, and is being brought down, in the late Soviet Union as in contemporary United States, through almost identical means, though with different technology. In the Soviet Union, there was something called samizdat, or self-publishing: with the help of manual typewriters and carbon paper, Russian dissidents managed to circulate enough material to neutralize the effects of enforced normalcy. In contemporary United States, we have web sites and bloggers: different technology, same difference. These are writings for which enforced normalcy is no longer the norm; it is the truth – or at least someone’s earnest approximation of it.

So what has become of these Soviet mavericks, some of whom foretold the coming collapse with some accuracy? To be brief, they faded from view. Both tragically and ironically, those who become experts in explaining the faults of the system and in predicting the course of its demise are very much part of the system. When the system disappears, so does their area of expertise, and their audience. People stop intellectualizing their predicament and start trying to escape it – through drink or drugs or creativity or cunning – but they have no time for pondering the larger context.

Political Apathy

Before, during, and immediately after the Soviet collapse, there was a great deal of political activity by groups we might regard as progressive: liberal, environmentalist, pro-democracy reformers. These grew out of the dissident movements of the Soviet era, and made quite a significant impact for a time. A decade later “democracy” and “liberalism” are generally considered dirty words in Russia, commonly associated with exploitation of Russia by foreigners and other rot. The Russian state is centrist, with authoritarian tendencies. Most Russians dislike and distrust their government, but are afraid of weakness, and want a strong hand.

It is easy to see why political idealism fails to thrive in the murky post-collapse political environment. There is a strong pull to the right by nationalists who want to find scapegoats (inevitably, foreigners and ethnic minorities), a strong pull to the center by members of the ancien regime trying to hold on to remnants of their power, and a great upwelling of indecision, confusion, and inconclusive debate on the left, by those trying to do good, and failing to do anything. Sometimes the liberals get a chance

336 to try an experiment or two. Yegor Gaidar got to try some liberal economic reforms under Yeltsin. He is a tragicomic figure, and many Russians now cringe when remembering his efforts.

The liberals, reformists, and progressives in the United States, whether self-styled or so labeled, have had a hard time implementing their agenda. Even their few hard-won victories, such as Social Security, may get dismantled. Even when they managed to elect a president more to their liking, the effects were, by Western standards, reactionary. There was the Carter doctrine, according to which the United States will protect its access to oil by military aggression if necessary. There was also Clinton’s welfare reform, which forced single mothers to work menial jobs while placing their children in substandard daycare in order to have access to social services.

People in the United States have a broadly similar attitude towards politics with people of the Soviet Union. In the U.S., this is often referred to as “voter apathy”, but it might be more accurately described as disgust with politics. The Soviet Union had a single, entrenched, systemically corrupt political party, which held a monopoly on power. The U.S. has two entrenched, systemically corrupt political parties, whose positions are often indistinguishable, and which together hold a monopoly on power. In either case, there is, or was, a single governing elite, but in the United States it organized itself into opposing teams to make its stranglehold on power seem more sportsmanlike.

In the U.S., there is an industry of political commentators and pundits, which is devoted to inflaming political passions, as much as possible, and especially before elections. This is similar to what sports writers and commentators do, to draw attention to their game. It seems that the main force behind political discourse in the U.S. is boredom: one could talk about the weather, one’s job, one’s mortgage and how it relates to current and projected property values, cars and the traffic situation, sports, and, far behind sports, politics.

Although people often bemoan political apathy as if it were a grave social ill, it seems to me that this is just as it should be. Why should essentially powerless people want to engage in a humiliating farce designed to demonstrate the legitimacy of those who wield the power? In Soviet-era Russia, intelligent people did their best to ignore the Communists: paying attention to them, whether through criticism or praise, would only serve
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to give them comfort and encouragement, making them feel as if they mattered. Why should Americans want to act any differently with regard to the Republicans and the Democrats? For love of donkeys and elephants?

Political Dysfunction

As I mentioned before, crisis-mitigating agendas for “us” to implement, whether they involve wars over access to resources, nuclear plant construction, wind farms or hydrogen dreams, are not likely to be implemented, because this “we” entity will no longer be functional. If we are not likely to be able to implement our agenda prior the collapse, then whatever is left of us is even less likely to do so after. There is no reason to organize politically if you are trying to do something useful. But if you want to prepare to take advantage of a bad situation – well, that’s a different story!

Politics has great potential for making a bad situation worse, much worse. It can cause war, ethnic cleansing and genocide. Whenever people gather into political organizations, whether voluntarily or forcibly, it is a sign of trouble. I was at the annual meeting of my community garden recently, and among the generally placid and shy group of gardeners there were a couple of self-termed “activists”. Before too long, one of these was raising the question of expelling people. People who don’t show up for annual meetings and don’t sign up to do cleaning and composting and so on – why are they allowed to hold on to their plots? Well, some of the “rogue element” the activist was referring to consisted of elderly Russians, who, due to their extensive experience with such things during the Soviet times, are exceedingly unlikely to ever be compelled to take part in communal labor or sit through community meetings. Frankly, they would prefer death. But they also love to garden.

The reason the “element” is allowed to exist in this particular community garden is because the woman who runs the place allows them to hold on to their plots. It is her decision: she exercises leadership, and she does not engage in politics. She makes the garden function, and allows the activists to make their noise, once a year, with no ill effects. But if the situation were to change and the kitchen garden suddenly became a source of sustenance rather than a hobby, how long would it take before the activist element would start demanding more power and asserting its authority?

338 Leadership is certainly a helpful quality in a crisis, which is a particularly bad time for lengthy deliberations and debates. In any situation, some people are better equipped to handle it than others, and can help others by giving them directions. They naturally accumulate a certain amount of power for themselves, and this is fine as long as enough people benefit from it, and as long as nobody is harmed or oppressed. Such people often spontaneously emerge in a crisis.

An equally useful quality in a crisis is apathy. The Russian people are exceptionally patient: even in the worst of post-collapse times, they did not riot, and there were no significant protests. They coped as best they could. The safest group of people to be with in a crisis is one that does not share strong ideological convictions, is not easily swayed by argument, and does not possess an overdeveloped sense of identity.

Clueless busybodies who feel that “we must do something” and can be spun around by any half-wit demagogue are bad enough, but the most dangerous group, and one to watch out for and run from, is a group of political activists resolved to organize and promote some program or other; even if the program is benign, and even if it is beneficial, the politicized approach to solving it might not be. As the saying goes, revolutions eat their children. Then they turn on everyone else. The life of a refugee is a form of survival; staying and fighting an organized mob generally isn’t.

The Balkans are the post-collapse nightmare everyone is familiar with. Within the former Soviet Union, Georgia is the prime example of nationalist politics pursued to the point of national disintegration. After winning its independence, Georgia went through a paroxysm of nationalist fervor, resulting in a somewhat smaller, slightly less populous, permanently defunct state, with two former provinces stuck in permanent political limbo, because, apparently, the world has lost its ability to redraw political boundaries.

The U.S. is much more like the Balkans than like Russia, which is inhabited by a fairly homogeneous Caucasian/Asian population. The U.S. is very much segregated, usually by race, often by ethnicity, and always by income level. During prosperous times, it is kept relatively calm by keeping a percentage of people in jail that has set an all-time world record. During less prosperous times, it is at a big risk of political explosion. Multi-ethnic societies are fragile; when they fall apart, everyone loses.
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Collapse in the U.S.

In the U.S., there appear to be few ways to make the collapse scenario work out smoothly for oneself and one’s family. The whole place seems too far gone in a particular, unsustainable direction. It is a real creative challenge, and we should be giving it a lot of serious thought.

Suppose you live in a big city, in an apartment or a condo. You depend on municipal services for survival. A week without electricity, or heat, or water, or gas, or garbage removal spells extreme discomfort. Any two of these is a calamity. Any three is a disaster. Food comes from the supermarket, with help from the cash machine or the credit card slot at the checkout station. Clean clothes come from the laundromat, which requires electricity, water, and natural gas. Once all the businesses have shut down and your apartment is cold, dark, smells like garbage because it isn’t being collected and like excrement because the toilet doesn’t flush, perhaps it is time to go camping and explore the great outdoors.

So let’s consider the countryside. Suppose that you own a homestead and have a tiny mortgage that shrivels to next to nothing after a good bout of inflation, or that you own it free and clear. If it’s in a developed suburban subdivision, there will still be problems with taxes, code enforcement, strangers from outer space living next door, and other boondoggles, which could get worse as conditions deteriorate. Distressed municipalities may at first attempt jack up rates to cover their costs instead of simply closing up shop. In a misguided effort to save property values, they may also attempt to enforce codes against such necessities as compost heaps, outhouses, chicken coops, and raising crops on your front lawn. Keep in mind, also, that the pesticides and herbicides lavished on lawns and golf courses leave toxic residues. Perhaps the best thing to do with suburbia is to abandon it altogether.

A small farm offers somewhat better possibilities for farming, but most farms in the U.S. are mortgaged to the hilt, and most land that has been under intensive cultivation has been mercilessly bombarded with chemical fertilizers, herbicides and insecticides, making it an unhealthy place, inhabited by men with tiny sperm counts. Small farms tend to be lonely places, and many, without access to diesel or gasoline, would become dangerously remote. You will need neighbors to barter with, to help you,

340 and to keep you company. Even a small farm is probably overkill in terms of the amount of farmland available, because without the ability to get crops to market, or a functioning cash economy to sell them in, there is no reason to grow a large surplus of food. Tens of acres are a waste when all you need is a few thousand square feet. Many Russian families managed to survive with the help of a standard garden plot of one sotka, which is 100 square meters, or, if you prefer, 0.024710538 acres, or 1076.391 square feet.

What is needed, of course is a small town or a village: a relatively small, relatively dense settlement, with about an acre of farmland for every 30 or so people, and with zoning regulations designed for fair use and sustainability, not opportunities for capital investment, growth, property values, or other sorts of “development”. Further, it would have to be a place where people know each other and are willing to help each other – a real community. There may still be a few hundred communities like that tucked away here and there in the poorer counties in the United States, but there are not enough of them, and most of us would not be welcome there.

Investment Advice

People often come to me and say: “I hear that the U.S. economy is going to collapse soon; what investment tips can you give me, so that I can adjust my portfolio accordingly?” Well, I am not a professional investment adviser, so I risk nothing by making some suggestions.

The nuclear scare gave rise to the archetype of the American Survivalist, holed up in the hills, with a bomb shelter, a fantastic number of tins of spam, an assortment of guns, and plentiful ammo with which to fight off similar idiots from further downhill. And, of course, an American flag. This sort of survivalism is about as good as burying yourself alive, I suppose.

The idea of stockpiling is not altogether bad, though. Stockpiling food is, of course, a rotten idea, literally. But certain manufactured items are certainly worth considering. Suppose you have a retirement account, or some mutual funds. And suppose you know for certain that it won’t exist by the time you are scheduled to retire. And suppose you realize that you can currently buy a lot of good stuff that has a long shelf life and will be needed, and valuable, far into the future. And suppose, further, that you
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have a small amount of storage space: a few hundred square feet. Now, what are you going to do? Sit by and watch your savings evaporate? Or take the tax hit and invest in things that are not composed of vapor.

Once the cash machines are out of cash, the stock ticker stops ticking, and the retail chain breaks down, people will still have basic needs. There will be flea markets to fill these needs, using whatever local token of exchange is available; bundles of $100 bills, bits of gold chain, packs of cigarettes, or what have you. It’s not a bad idea to own a few of everything you will need, but you should invest in things you will be able to trade for things you will need. Think of consumer necessities that require high technology and have a long shelf life. Here are some suggestions to get you started: condoms, razor blades, and drugs (over-the-counter and prescription). Rechargeable batteries (and solar chargers) are sure to become a prized item (Ni-MH are the less toxic ones). Toiletries, such as good soap, will be luxury items. Fill some containers, nitrogen-pack them so that nothing rusts or rots, and store them somewhere.

After the Soviet collapse, there swiftly appeared a category of itinerant merchants who provided people with access to imported products. To procure their wares, these people had to travel abroad, to Poland, to China, to Turkey, on trains, carrying goods back and forth in their baggage. They would exchange a suitcase of Russian-made watches for a suitcase of other, more useful consumer products, such as shampoo or razor blades. They would have to grease the palms of officials along their route, and were often robbed. There was a period of time when these people, called “chelnoki”, which is Russian for “shuttles”, were the only source of consumer products. The products were often factory rejects, damaged, or past their sell-by date, but this did not make them any less valuable. Based on their example, it is possible to predict which items will be in high demand, and to stockpile these items ahead of time, as a hedge against economic collapse. Note that chelnoki had intact, economies to trade with, accessible by train – while this is not guaranteed to be the case in the U.S.

A stockpile of this sort, in a walkable, socially stable place, where you know everybody, where you have some close friends and some family, where you own your shelter and some land free and clear, and where you can grow most of your own food, should enable you survive economic collapse without too much trouble. And, who knows, maybe you will even find happiness there.
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Conclusion

Although the basic, and obvious, conclusion is that the United States is worse prepared for economic collapse than Russia was, and will have a harder time than Russia had, there are some cultural facets to the United States that are not entirely unhelpful. To close on an optimistic note, I will mention three of these. I will say nothing particularly original here, so feel free to whistle your own cheerful tune as you read this.

Firstly, and perhaps most surprisingly, Americans make better Communists than Russians ever did, or cared to try. They excel at communal living, with plenty of good, stable roommate situations, which compensate for their weak, alienated, or nonexistent families. These roommate situations can be used as a template, and scaled up to village-sized self-organized communities. Communism (obviously, under a more palatable name) makes a lot more sense in an unstable, resource-scarce environment than the individualistic approach. Where any Russian would cringe at such an idea, because it stirs the still fresh memories of the failed Soviet experiment at collectivization and forced communal living, Americans maintain a reserve of community spirit and civic-mindedness.

Secondly, there is a layer of basic decency and niceness to at least some parts of American society, which has been all but destroyed in Russia over the course of Soviet history. There is an altruistic impulse to help strangers, and pride in being helpful to others. Americans are culturally homogeneous, and the biggest interpersonal barrier between them is the fear and alienation fostered by their racially and economically segregated living conditions.

Lastly, hidden behind the tawdry veneer of patriotic bumper stickers and flags, there is an undercurrent of quiet national pride, which, if engaged, can produce high morale and results. Americans are not yet willing to simply succumb to circumstance. Because many of them lack a good understanding of their national predicament, their efforts to mitigate it may turn out to be in vain, but they are virtually guaranteed to make a valiant effort, for “this is, after all, America.”
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Our Village

Dmitry Orlov

A few years after the Soviet Union collapsed, I spent some time living in a small Russian village where my wife’s side of the family owns a house. There is nothing special or unique about this particular village; I am sure that it is just one of thousands like it, scattered over the vast expanse of Russia. It is a simple place that caters to simple needs. Like many such places, it was only very slightly affected by the collapse of the Soviet economy: you’d have to know what to look for to detect changes, and none of them made obvious the fact that elsewhere life had changed in dramatic ways.

The United States is now facing a predicament similar to the one the Soviet

Union confronted some two decades ago. There is a great deal of discussion,

among those few who try to think for themselves, about the right way to respond to the permanent energy crisis that has already started to grip the country. The entire American way of life is an artificial life support

system that runs on fossil fuels, and it is going to get knocked out as these fuels run low. Of the few people who have any notion that this is happening, even fewer can imagine what might come next, beyond the gut feeling that it will be unpleasant.

Some people have started to entertain thoughts of returning to a rural way of life and surviving through subsistence agriculture — like the people in our village. This is, of course, an excellent idea. If meadow voles could talk, they would categorically deny that their lifestyle and diet are in any way affected by fossil fuel prices and shortages, stock market crashes, cities

looted by armed mobs, internment camps run by federal emergency goons, or what have you. But we are not meadow voles, and when we decide

to start living off the land, as with any new endeavor, it is important for us to learn as much as we can, and to think things through. However, given the subject matter at hand, to be of any use, such learning and thinking

must be sufficiently concrete, simple, and down-to-earth.

There is an element to American culture that never ceases to amuse me. Even when grappling with the idea of economic disintegration, Americans attempt to cast it in terms of technological or economic progress: eco-villages,

sustainable development, energy efficiency and so on. Under the cir344

cumstances, such compulsive techno-optimism seems maladaptive. I love the new advances in organic farming, which I find fascinating and very useful, but why do people seem incapable of doing the simplest things without making them into projects, preferably ones that involve some element

of new technology? Thousands of years of happy composting using heaps and pits are behind us: now we need bins – and plastic, oil-based ones at that!

Contrary to the impositions of the whiz-bang-blinded and the gadget-addled among us, living off the land is not about projects, or systems, or organizations, but about shovels and buckets and hoes, and it is not even so much about skills or techniques, as it is about habits. Yes, you too can pick up the healthy habits of growing and gathering your own food, storing

it, cooking it, eating it, excreting it, and, yes, even composting the end result. The temporary bounty of fossil fuels has allowed a lot of the former peasants to live like nobles for a time — residing in mansions, moving about in carriages, and having people serve them. Once these sources of energy are depleted, many of these former peasants will be forced to revert back. They will once more have to live in huts, travel on foot, wield their ancestral scythes and sickles to provide their sustenance, and do their own chores.

But we are people, not voles, and mere subsistence is not enough. Village life is about growing food, but it is also about much more. It is about the sense of security that comes from knowing what you need and how to help yourself to it. And it is about the profound experience of beauty that only comes from direct, daily contact with nature. Finally, it is about the sense of eternity, of the timelessness that comes from knowing that nothing ever has to change unless you want it to: great empires may rise up and crumble

all around you, but the village will abide.

A Home in the Village

When Natasha, my wife, was a teen-ager growing up in the sunset glow of the Soviet Union, her mother, grandmother, and aunt bought a house in a small Russian village. At that time this was an unusual thing to do, and something of an experiment. While many St. Petersburg residents owned vacation homes, hardly any of these were in small, remote, working villages.

More recently, there has been a virtual stampede of middle-class people from St. Petersburg and Moscow rushing to buy houses in villages. Formerly, however, such people preferred to spend their summers in resort
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communities, which offered possibilities for recreation. Natasha’s family was the only city family, and the only family not descended from people in the vicinity, among the population of the village.

From that time, Natasha spent at least a part of each summer living, and doing her share of the chores, in this village. She would have much preferred

to stay in the city with her friends, and spent time there only because

her family insisted. After we met, I spent quite a bit of time there myself, and found the place much more to my liking than she ever did. This is hardly surprising, because I happen to like villages. From when I was five, my family spent at least a month, in the middle of the summer, living in various villages, in different parts of Russia, the Baltic states, and the Ukraine. Each of these villages remains in my memory like an uncut gem surrounded by the gray gravel of city life.

It is notable that the men of the family had little or no say in the decision to purchase this house. Natasha’s mother, grandmother, and aunt formed a sort of matriarchal triumvirate, which ruled the family nest, generally not bothering to solicit the agreement of her father, grandfather, or uncle in making decisions. With the exception of her grandfather, who was elderly and did not mind spending the summers in the calm atmosphere of the village,

none of them spent much time there, and gratefully helped gather, transport and eat the tasty food that grew there. This approach seems to have worked very well for all of them. Clearly, it is more important to keep men fed than to listen to their opinions, regardless of their wisdom and originality.

The Village, Soykino

Our village is called Soykino and is located right on the border between the Novgorod and Pskov regions. It consists of eight houses lined up in rows along the main highway connecting the two regional capitals: six houses on one side, two on the other. Two of the six houses stand vacant, and are used for storage. The village is about five hours’ drive from St. Petersburg,

or a day’s journey by train. It is within a half an hour’s walk from a somewhat larger village, Sitnya, which has a general store, a dairy farm, a bus stop, and a post office. Sitnya is about an hour by bus from an even larger local town, Soltsy, which prospered during the middle ages due to its proximity to some salt seeps, which were used to produce salt. Soltsy has several tree-lined avenues, several stores, a school, a hospital, a train station, and a bus depot.

346 The houses in Soykino are surrounded by a few hectares of farmland, which is used for potato fields, kitchen gardens, orchards, and hay fields. The houses are log cabins, one log wide, two logs long, the narrow end facing the road. Most of them are covered on the outside with clapboards, which are invariably painted a fast-fading cheery yellow. Our family was the first in the village to clapboard and paint their house, and others followed,

copying us down to the exact color. All houses are supplied with enough electricity to power a few light bulbs, a refrigerator, a radio, and a television set. Telephone calls can sometimes be made from the post office in Sitnya, which is open a few hours on most workdays, but more often than not the telephone line is down.

Heat is provided either by the traditional Russian stove, which takes up half a room, has a warm bed at the top, and only needs to be fired twice a day, or a tiled Dutch stove that only takes up a corner of the room. Some villagers use propane stoves for cooking, while others have cooking stoves stoked with firewood. None of the houses has any sort of plumbing. Each house is adjoined by a storage shed and a cozy outhouse. All outhouses except ours are positioned over septic pits; while ours is a technologically advanced composting toilet, which consists of a bench with a hole positioned

over a bucket that is periodically dumped onto the compost heap, and which makes its humble contribution to the bounty of our kitchen garden. Some houses also have pole tents with hearths, which are used for cooking and eating during the summer months.

Many of the houses are surrounded by picket fences. The fence that runs along the road is generally seen as a requirement, and has a latching gate. The fences between houses are optional; contrary to the erroneous English saying, good neighbors make for optional fences. The back fence is often missing.

The houses lack driveways, and are reachable from the road via planks thrown over the drainage ditch that runs along the road. There is one car-worthy log bridge, which serves as the driveway for the entire village, but since only a couple of the residents own cars, it is rarely used.

The houses are surrounded by kitchen gardens and orchards. Beyond the houses lie hay and potato fields, and beyond those, the river Sitnya, a tributary

of Shelon, which, via lake Ilmen, river Volkhov, lake Ladoga, river
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Neva, and the Gulf of Finland, eventually drains into the Baltic Sea.

The People of Soykino

The permanent population of Soykino, numbering just over a dozen, consists

mainly of middle-aged or elderly people, who are often visited by their children and grandchildren. Some of them work in the neighboring Sitnya, which, with a larger population and a dairy farm, offers some possibilities

for employment.

Soykino has just one family that could be called a proper farming family,

the Mukhins. This because they actually produce a cash crop of sorts: fodder, which, however, they keep for their own horse and sheep. Father, mother, and three daughters harvest hay in the surrounding fields with the help of their family horse and a hay-wagon, scythes, rakes, and pitchforks. Along with everyone else, they also tend their potato field and kitchen garden, and pick mushrooms and berries in the surrounding forests. It is common knowledge that the hay fields around the village are for their use, although it is unclear whether this arrangement has any official sanction. More likely, these fields, separated from the road by a ditch and a row of houses, are effectively out of reach of the communal farm. The other villagers

approve of the Mukhins because they like fertilizing their cucumber

patches with manure from their horse, which is considered a precious commodity.

The residents of neighboring Sitnya rarely venture out to Soykino, although

lately the links have started to expand to encompass firewood delivery,

cow manure delivery, and plowing services. There is an additional contingent of itinerant laborers, alcoholics, and thieves, and their various permutations. These pay sporadic visits to Soykino, and have to be negotiated

with in order to have one’s firewood sawed and split and one’s property

left unmolested.

Of the population of Sitnya, the most visible are a few youths who buzz by several times a day on ancient two-stroke motorcycles. These are the dregs of the local youth. Most everyone their age tries very hard to escape at least as far as Soltsy, where there are some jobs. Others are drafted into the army, never to return. The ones that remain do so because they are unfit for military service.

It was not easy for us to gain acceptance into Soykino society. After sev348

eral years of concerted effort at making contact with the locals, they at last started to acknowledge our existence, saying hello, then bartering food and favors, and finally even coming over for visits. This was universally considered

a great victory, because a great social divide had been breached. Everyone who lived there had lived there for generations, and was suspicious

of newcomers. The flip side of this acceptance was a certain lack of privacy: the typical village way to invite yourself over for tea is to show up and yell “Hey, are you there?” across the fence. But such visits are, of course, essential for keeping up on current events and for making arrangements.

Agriculture in Soykino

The main purpose village life for everyone there, our family included, is to survive, regardless of economic conditions, by using the few short summer months to grow and gather enough food to last the entire winter. Although in better times it is possible to survive in Russia by working a job or two, and paying cash for food in stores and at farmers’ markets, during leaner years one’s cash may not amount to much at all. Overall, most people would agree that the economy is not to be relied on exclusively, and so most people, city folk included, try to grow and gather at least some food themselves. Should the economy evaporate completely, as it has repeatedly

threatened to do, they will at least have enough to survive the winter.

The staple is made up of potatoes, which do not grow well in the thin, sandy

soil around Soykino. Without fertilizer, the potato harvest can amount to less than the potatoes that were planted the spring. Fertilizer can be had for free by picking up after the herd of cows from the communal farm which wanders past the village twice a day, but this is considered hard work. Most people try to arrange to have manure delivered to them by people from the dairy farm.

Second in importance only to the potato fields are the kitchen gardens, which generally take up all available territory around each house. Cucumbers,

eggplant, and squash are commonly grown, along with some green manures. Tomatoes are grown as well, but require hothouses in order to ripen. A typical village hothouse is a rickety affair made up of polyethylene

sheets stretched over poles and weighted down with logs. Some of the houses also have a few apple and plum trees, as well as raspberry and currant bushes. Since the soil is thin, a concerted effort is made to marshal organic wastes, and most plots sport large compost heaps, overgrown with
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burdocks, which can be used in lieu of toilet paper.

Since most houses lack either wells or pumped water, irrigation is provided

for by collecting rainwater from the roofs of houses and sheds. The gutters

run into barrels or old bathtubs, from which watering cans are filled. This makes watering the kitchen garden a bit more labor-intensive than spraying water from a hose, but nowhere near as bad as fetching water in buckets from the river.

Except for the one horse and a few sheep, the village is without livestock. Milk can be had very cheaply from the herd at the dairy farm, a half-hour walk each way, and is used to make sour cream, yogurt, cottage cheese, and butter. Several villagers raise chickens, which are prized as much for their wild colors as their egg-laying ability, with the normal, white chickens

definitely outnumbered by the black, red, and brown hens and roosters.

Eggs are considered a good present to take along when going to visit neighbors. Some villagers also raise rabbits, which are the only source of meat, used in rabbit stew. The villagers seem to lack respect for rabbit meat, and are shy about referring to it as such, preferring to simply call it “meat”.

The Ecosystem

Almost everyone in Soykino gathers mushrooms and berries in the forest. Of the mushrooms, the prized ones are Boletes and Chanterelles, but many of the bitter, semi-edible mushrooms are used as well, soaked and then pickled. The mushrooms are dried and used in soups and stews throughout the winter.

Of the berries, raspberries are made into preserves, while blueberries and blackberries are eaten fresh and baked into pies. In early summer some wild strawberries can be found, in small quantities, but quantity is hardly an issue when it comes to these, given their amazing aroma and flavor. Later in the season, there are plenty of cranberries as well.

The land around Soykino consists of large rectangular plots of mixed forest

and meadow cross-hatched with drainage ditches. Much of the surrounding

land was in the past swampy, and a great effort had been made to drain it. Out in the forest, there are some abandoned homesteads, where fruit trees and currant bushes often continue to thrive untended, and locals who know such places sometimes come back with baskets full of fruit.

350 The name “Soykino” is derived from “soyka” (the Russian word for “jay”) and there are indeed plenty of jays to be found there. There is also a family

of storks, whose nest used to majestically adorn the top of the tallest pine tree in the center of the village, but who have recently relocated to the cemetery some distance down the road. They can still be seen leaping

about in the fields, catching frogs, then airlifting them up to the nest. There is also the usual rowdy family of crows, and a particularly infuriating,

thieving clan of magpies, who have developed a taste for soap, and instantly swoop down and steal any bar of soap that is left unattended. Of the smaller birds, swifts and swallows are particularly common, and woodpeckers are not so much seen as heard in the forest across the road.

As for quadrupeds, the semi-feral ones consist of quite a few dogs, who roam in packs, and whose bark is fierce, but whose bite is mostly nonexistent,

and a few cats. Properly domesticated visitors from the city quickly revert to their wild form, showing up once a day to be fed.

Quadruped wildlife proper includes several hedgehogs, who are not the least bit reticent, and stomp around snacking from the dog dishes with an air of entitlement. In early summer, one can sometimes see an entire hedgehog family scampering up and down the compost pile.

Out in the forest, there is no shortage of mink, which are hunted for their pelts during the winter, and hares, which are hunted for meat. Wild boar, lynx, and black bear can also be found. The wild boar are considered the most dangerous, as they roam in packs and sometimes charge people.

Visitors & Transportation

The highway that runs on the other side of the drainage ditch from Soykino

is one of regional importance. It links the two regional centers closest to St. Petersburg: Novgorod, a medieval capital of Russia, and Pskov, an ancient fortress built to defend Russia against the Lithuanians. Belying

their fierce reputation, the Lithuanians never once ventured to attack Pskov, and now amicably show up to sell vegetables and dairy products at the big farmers’ market there, while the ancient fortress stands intact and attracts many tourists.

In spite of its regional importance, the Pskov-Novgorod highway sees no more than a few dozen vehicles in any given 24-hour period: a few
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bicycles and two-stroke motorcycles, a tractor, a few trucks, and the odd speeding Mercedes-Benz sedan carrying a member of regional government

and/or mafia. The slower-moving ones receive escort from the village

dogs. The traffic does not interfere with the pedestrians, who like to meander down the center of the road. Exactly once a year, a road crew passes through filling potholes and mowing the margins.

The main means of transportation to and from Soykino is on foot, or by bicycle, to Sitnya, from which, two or three times a day, one can catch a bus to Soltsy. The trip takes about an hour each away. There is just one antique bus, which has been in continuous service since the late fifties, and a single bus driver, who drives it and maintains it. When the engine stalls from the relentless double-clutching needed to shift the worn-out gears, passengers file out and wait by the side of the road, while the driver resuscitates the engine, with his heel jamming down the clutch fork, and his hand on the jumper cable. On a recent trip, the bus died, and the driver took a hatchet and walked off into the forest, returning some time later with a wooden part he crafted, which he installed, and the trip resumed.

The driver knows most passengers by name, and often takes care to make sure that elderly riders know how they are going to get home. The fare is very modest, making the bus popular with elderly people on fixed (and very tiny) incomes. I saw at least one elderly veteran, his threadbare jacket festooned with medals, board the bus and calmly pay the fare using some token quantity of Soviet roubles, which had been out of circulation for about five years. The driver accepted the worthless bills without comment and handed out a ticket.

Although Soltsy has a train station, a much shorter route to St. Petersburg involves taking the bus to a railroad crossing, and waiting there until a train comes by. Unfortunately, the only train that stops at the crossing is one that stops at all the crossings, and averages no more than 10 km/h. At each stop, there unfolds the seemingly endless ballet of baskets and bags and children and live animals being handed up to the cars or down to the grade, because there are no platforms. This makes the Soykino-St. Petersburg

journey an all-day affair even when all the timetables match up.

Other than the train, the bus, and the hay-wagon, a neighbor’s 1950’s Moskvich has on occasion been pressed into service as an ambulance, rushing people to the hospital in Soltsy (non-emergency cases are usually
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Shopping

The only store in Sitnya, which started a cooperative during Perestroika, sells bread, cigarettes, vodka, and a few varieties of canned food. Of these, the first three are the most heavily purchased, with bread the only purchased item on which the local people really depend as a staple. Lines form in anticipation of bread delivery, which is baked in Soltsy and delivered

several times a week. When bread is delivered, it is bought up rather quickly, and the villagers walk back with their prize, as if from a hunt. They often pinch off parts of the loaves and eat them on the way, discussing

the quality of the bread, which is generally quite excellent – much better

than can be found at a supermarket in the U.S.

Social Life in the Village

The main elements of communal life are visits, barter of food and favors, and use of sauna. Visits are almost universally unplanned and unannounced.

Most often, people stop by on the way, sometimes coming into the yards, and sometimes simply talking across the fence.

The village has many benches scattered throughout, which consist of a length of split log hand-planed smooth, flat side up, which is joined to two round logs, which are buried vertically into the ground. These are found both next to the houses and outside the fences, and are used to sit and chat with neighbors. There are benches where you can warm up on sunny but frosty mornings, and benches to while away hot mid-afternoons in the shade. There was even a bench where I could stretch out on a clear night and watch the myriad of stars, the asteroid showers, and the Mir space station

whizzing by periodically. I have built several of them myself, in strategic

locations.

Typical examples of barter involve exchanges of rabbit meat, eggs, vegetables

and other perishable items that would otherwise be distributed unevenly

and perhaps go to waste. Staples such as potatoes are generally not bartered.

Sauna use presents one of the more complex examples of social interaction

in Soykino. During my stays there, it was my responsibility to fire the sauna at least once a week, but since I enjoyed doing it and had little else to do, I fired it twice a week. It was quite a bit of work, but it made me in353

stantly popular.

Due to lack of running water, villagers undertake serious bathing only once or twice a week, generally on a Saturday, in a Russian sauna. This is typically a small log cabin, located on the outskirts of the village. The better Russian saunas have stoves that are stoked from a vestibule rather than the room where the actual bathing takes place. The simplest Russian saunas — so-called “black” saunas — consist of a single sooty room with an open hearth for heating a cauldron of water and some benches, and lack a chimney. The saunas in Soykino fall somewhere in the middle of this range: there are typically two rooms and a chimney, but the stove is in the main room. Due to some common design problems, the draft is weak, and the room invariably fills with smoke while the water is being heated.

Firing a sauna involves more than an hour of concerted effort, and the result

serves at least half a dozen people. Since firing half a sauna is almost as much effort, neighbors take turns at firing the sauna. Although most houses have their own sauna, everyone eventually decides which sauna is the best, with the result that only one or two saunas in the entire village ever get used.

In order to prepare the sauna, many buckets of water are carried from the river, about half of which are emptied into the cauldron, and the rest into a large cask next to it. Then a fire is lit and stoked until the water in the cauldron is near boiling. Once the fire burns itself out and the smoke clears, the villagers come to bathe, alone or in parties. Hot and cold water are mixed in washbasins. An integral part of the bathing process involves getting whipped with dried birch boughs. These are believed to have great healing powers. Although it is possible to flagellate oneself in this manner, the preferred method involves taking turns with someone else, and thus bathing is generally a team effort.

Churches

There is no church either in Soykino or in Sitnya. There is a large church in Soltsy, and a smaller one in Molochkovo, about half-way to Soltsy. For church aficionados, Pskov and Novgorod are chock-full of churches, cathedrals, and monasteries. Some Soykino residents venture to Molochkovo

or to Soltsy to attend church for Easter, which is the main religious holiday. Although devout religious observance is rare, most people are baptized, and make a point of baptizing their children. This is considered
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in Sitnya involve priests.

Life goes ever on

It was difficult to discern the effects of the collapse of the Soviet Union, and of the subsequent political and economic upheavals, on everyday life in Soykino. Nevertheless, the odd imported item at the village store, a foreign

license plate on a car, and television and radio broadcasts that would be unthinkable in the Soviet times gave away the fact that elsewhere times have changed.

In Sitnya, activity on the dairy farm had experienced a definite slowdown, but is otherwise no different. Perhaps the only common denominator was a slow decay of everything man-made all-around, a gradual wearing-out. As the economy wound down, things that continued for decades faltered or stopped. But electricity supply to Soykino was never shut off, and the bus to Soltsy continued to run. Bread deliveries never stopped.

Even if these things were to happen, some of the villagers in Soykino, and thousands of villages like it throughout Russia, would probably have found ways to survive. A few would have starved or frozen to death, or simply sickened and died. But while the future cannot be predicted with any great certainty, this unpredictability has to do with economics and finance, which have a lot of importance for those in the cities, but are of only very marginal significance to places like Soykino. No matter what happens in the cities, it is likely that the trees will continue to grow, the river will still have some water in it, and the villagers of Soykino will continue to tend their plots, curse the flies, and, in their idle moments, the politicians.

Progress comes to Soykino

Ten-year update: thanks to a small infusion of funds from abroad, and some excellent local craftsmanship, the house has been outfitted with a much better stove, a screened veranda, and a well.

Perhaps the biggest change that has occurred is the appearance of cell phone towers. Now everyone has a cell phone, making it possible to ask for a ride, a load of manure, or a load of timber, or a horse to plow the potato

field, all without the need to walk over and negotiate in person.
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The general store in Sitnya has purchased a few refrigerators, and now sells many more items, including dairy and meat. It recently held a village festival, setting tables out in front. Locals brought home-baked pies and sang old-time and patriotic favorites with the help of a Karaoke machine.

Given this pace of development, I can predict with some confidence that during the next few years we will see the introduction of wireless high-speed Internet access for the entire village.

Conclusion

Natasha and I are very happy that Soykino exists, and that our family owns a house there. Simple and humble as it is, it has much to offer: community,

nature, shelter, and food.

As I mentioned, the collapse of the Soviet economy was barely detectable

in Soykino. Reasoning by analogy, if some of the more pessimistic (or, as more and more of us think, realistic) predictions come true, and the developed portions of the United States become completely dysfunctional, much more so than they are presently, a village such as Soykino, if one existed,

would remain similarly unaffected. And if you owned a house there, you could live there, and be unaffected as well.

Upon arriving, you would no doubt have to explain to the other residents what happened: “You see, the economy collapsed, and now there is nothing

more for me to do out there.” And they would say: “No! Really? That’s a pretty big thing, isn’t it?” And you would say: “Huge! Could you please pass the pickled mushrooms?”
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A 12-Step Journey to Oil-Free Travel

Guy Dauncy

(Guy Dauncey is co-author with Patrick Mazza of Stormy Weather: 101 Solutions to Global Climate Change (New Society Publishers, 2001), and President of the BC Sustainable Energy Association (www.bcsea.org). He lives in Victoria, B.C., Canada.)

Can it be done? Can we keep on travelling once the oil supply’s gone, or when it becomes too expensive for ordinary folks to use? Transport uses 70% of America’s oil supply, so it’s clearly the biggest issue we have to address.

It is as certain as the Moon is round that the oil supply will peak, and then start declining. Once it’s gone, and for the next 5,000 years of human civilization, we’ll get along without it, just as we did for thousands of years before the first oil was drilled near the towns of Oilsprings and Petrolia, in Ontario, Canada, in 1858.

So here’s the challenge which we should all be tackling, with growing urgency:

“Can we redesign our transport system so that we can still get where we need to, once the oil is gone?”

The main thrust of this exploration involves our personal trips in cars and light trucks, which use 54% of the oil we use for transport. This includes trips to work, to the stores, to school, to visit friends, for holidays, and everything else. So unbuckle your seat belts, and get ready for the ride. We’re going to lose our addiction!

Step 1: Stay Home

We can divert 5% of our trips by not making them in the first place. When gasoline costs $5 or $10 a gallon, many will think twice before driving. Thanks to the internet, there are many jobs that could be done from home or in a local telework center, either full time or one day a week. Grocery shopping can also be done over the Internet, with home delivery by truck being a more efficient use of fuel than individual shopping.

Step 2: These Legs were Made for Walking
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We could divert another 5% of our trips to our feet. Our ancestors walked all the way out of Africa and around the world, but now many people complain if they’re asked to walk. Children could walk to school, instead of being chauffeured by their parents. Many people could walk to work, and enjoy the exercise. We could redesign our cities and suburbs to create winding footpaths and greenways that made walking a pleasure, not a chore. Suburbs could be rejuvenated by allowing the development of local neighborhood centres, creating places where people can shop, take a coffee, and meet their neighbors.

Step 3: These Legs were Made for Cycling!

15% of our trips could be made by bicycle. Some people say cycling is the most efficient use of energy ever invented. In Davis, California, 80% of the streets have bike lanes, and 20% to 25% of all local trips are by bike. We have to imagine a world designed for bicycles, with safe bike lanes, off-road bikeways, bikes with trailers, electric bikes, and folding bikes that are easy to take on a bus or train. In some communities, cycling might be as high as 40%; in others, where it snows in winter and there are more hills, it might be 10%.

Step 4: Trams, Trains and Transit

20% of our trips could be done by transit, LRT, or train. When Boulder, CO, re-organized its transit system, substituting minibuses for the big old dinosaur buses, and introducing a city-wide Eco Pass that buys a year’s travel for just $50, the share of trips made by transit increased from 1.6% to 4.6%. It’s small, but it’s a start. To create a system that’s really popular, we might pre-pay for a year’s bus pass with our annual city taxes, as fifty universities around North America do with the U-Pass system. We pre-pay for the roads with our federal taxes, so why not? At the University of British Columbia, in 2003, the students approved a U-Pass system costing $15 a month on their fees. They now enjoy free transit use throughout Vancouver; free campus shuttles; secure bicycle parking, showers, and lockers; privileged access to vanpool parking; a free airport shuttle; and a guaranteed free ride home in the event of emergency. It’s more of a Transport Club than a bus service.

Imagine every citizen belonging to such a Transport Club. Imagine minibuses that arrive every ten minutes, and transit stops with electronic timetables within a 5 minute walk of every home. Imagine major public investments in Light Rapid Transit, as Portland, OR, has done, and in
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Step 5: Ride Sharing

5% of our trips could be done in other people’s vehicles. Picture a system whereby any resident in a community who has volunteered for a police check can join the Community RideShare Club. If you need a ride, you just flash your card, and a member of the Club will stop and give you a ride. People living in a neighborhood or region could create a website where they could offer and receive rides based on shared destinations. It’s all based on trust, which is why you need the police checks. It also builds community, as members get to know each other.

Step 6: Car Sharing

Car sharing is one of the big social inventions that will make an oil-scarce future manageable. Car sharing started in Europe in the 1980s, and spread to North America in the 1990s. As a member, you buy into a fleet of vehicles which are parked in convenient spots around the city, and when you want to use one, you book it by phone or over the Internet. In Boston, Zipcar’s 4,200 members share 131 vehicles. The higher the membership, the lower the ratio of cars to members. Because members pay by the mile and by the hour, they think twice before driving, and find alternative ways to travel where possible. The average member of Vancouver’s Cooperative Auto Network (with 1600 members) drives 1400 km a year, compared to a local norm of 6,000 to 24,000 km.

As the oil begins to get scarce, more people will see the logic of car-sharing. As part-owner of a fleet of vehicles, you can pick a vehicle to suit your trip. For most trips, a small ultra-efficient 2-seater will do just fine, allowing a huge saving of fuel compared to a family SUV. If you need a larger car, the Car Share Club has them too. As Car Sharing Clubs evolve into Transport Clubs, it’s not a big step to imagine Citywide Transport Clubs that provide free access to transit and other transport benefits, with car sharing an added option, all pre-paid with your city taxes. The flexibility, freedom of choice, and fuel-saving that the Clubs will offer will be powerful reasons to vote ‘YES’ when the issue comes up on the ballot.

Time to pause and recap. Using the means described, we’ve reduced the number of car trips needed by 50%, and the amount of fuel needed by

359

49%. Our next step is to consider the kind of vehicles we’ll use for the remaining 50% of the trips, bearing in mind that membership in a Car Share Club gives you the flexibility to choose a vehicle according to your needs. For our fuel-reduction maths, we’ll assume that 50% of the population joins a Car Share Club.

Step 7: Electric Vehicles

So what about electric vehicles (EVs)? Electric vehicles have been given the cold shoulder by the big auto companies, who have decided that there’s more money to be made from hybrids and hydrogen vehicles. Can you picture them playing golf with their oil industry buddies, explaining why their cars won’t need to burn oil any more? It just didn’t seem right, so they’ve ditched the idea and recalled their EVs, to the immense frustration of EV enthusiasts.

But EVs do make sense; they make a whole lot of sense. The new lithium ion batteries can last for nearly 250 miles between charges. When oil costs between $5 and $10 a gallon, EVs are going to be very enticing, and fully half of the cars that are on the road might be electric. For Car Share members, a small EV will work just fine for most trips, while a larger fuel efficient hybrid can be used for longer trips. But will there be enough electricity? See Step 12 below. We’re now down to needing fuel for only 25% of our trips.

Step 8: Smart Cars

They’re already in Europe, and they’re coming to Canada this fall. The Mercedes diesel Smart CDI 2-seater is as long as a regular car is wide, and you can park three of them side-by-side in a parking spot. They do 69 mpg, and could easily run on biodiesel.

Then there’s the Volkswagen One Litre, a 2-seater prototype that’s been on the roads in Europe, which does 237 mpg. Yes, you read that correctly. By 2010, they’ll probably do 250 mpg, providing a ten-fold improvement on today’s average mileage. Car Share members might use a Volkswagen One Liter for 80% of the trips they don’t use an EV for, while private drivers might use them for 20%.

Step 9: Hybrid Vehicles

The hybrid gas-electric vehicles work just fine, and are here to stay. The new Toyota Prius, which is winning praise from all its users, averages 48

360 mpg, twice the efficiency of today’s cars, and Ford is coming out with a hybrid SUV (the Escape) in 2005.

But wait. If you take a hybrid such as the Prius, and increase the size of the battery so that it can be topped up from the grid when parked, as well as from its on-board engine, its fuel efficiency improves to 167 mpg, creating a 85% reduction on today’s typical fuel use (70% better than the regular Prius), while still providing the distance for longer trips. If you run it on an 85% ethanol mix, you’ll get 300 mpg for the 15% of gasoline that’s needed. Car Share members might use a hybrid EV for 20% of their remaining trips, while private drivers might use one for 80%.

What we have here, in terms of fuel reduction, is a cascading maths which produces incredible results. We first reduced our need for car-based trips by 50%, and then used EVs for half the remaining trips. That brings us down to 25% of the trips that still need a fuel of some kind. For these, we used to a mix of hybrid EVs which are 85% more efficient and smart cars which are 95% more efficient than today’s cars. When you do the maths on this, between them, they reduce the fuel needed for the original 100 trips by 97.5%. Add 1% for the fuel needed to run the transit service, and we end up needing to find a substitute for just 3.5% of the current gasoline that we use, plus a lot of electricity.

Side-Step: Hydrogen

Hydrogen is a carrier, not a fuel, and you’ve got to use energy to create it in the first place. A June 2004 study by Patrick Mazza and Roel Hammerschlag for the Institute for Lifecycle Environmental Assessment shows that hydrogen storage returns only 47% of the energy needed to harvest the hydrogen, compared to 75-85% for advanced batteries (www.ilea.org). When you compare the use of hydrogen to electricity as a way to move vehicles, electricity delivers twice as many miles per kilowatt hour. So for the purposes of this exploration, we’re going to discount hydrogen as a distraction from the main work.

Step 10: Ethanol

When ethanol is made from crops grown specifically for fuel, such as corn, its net energy balance shows a return of only 26-33%. When cellulosic ethanol is made from grass crops and farm residues, however, it has a net energy balance of 79%, which is much more promising.
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The USA uses 136 billion gallons of oil a year for transport. 54% (73 billion gallons) is for cars and light trucks, of which 3.5% comes to 2.5 billion gallons. The US production of corn-based ethanol in 2003 was 2.8 billion gallons, and the US Department of Energy has estimated that if production increased, it could meet 10% of US transportation fuel by 2010 (14 billion barrels), and 50% by 2030 (72 billion barrels). This would be at the expense of vast areas of farmland, however. A US National Modeling study shows that national production of cellulosic ethanol could reach 2.8 billion gallons by 2020. California alone could produce 3 billion gallons a year, so the national potential is considerably larger.

Step 11: Biodiesel

Biodiesel is another form of plant-based fuel that serves as a substitute for diesel, which has won fame and popularity through the Veggie Van and other adventures. It can be made from corn oil, canola oil, cottonseed oil, mustard oil, palm oil, restaurant frying oils, animal fats and restaurant trap grease. The combined US vegetable oil and animal fat production could produce 4.64 billion gallons of biodiesel a year. Current annual highway sales are around 33 billion gallons.

So there’s clearly some biodiesel available for cars, with lots left over for heavy trucks, which use 18% of the transport oil (25 billion gallons a year). If every truck was twice as efficient by using a hybrid drive, as the new FedEx trucks already do, that would reduce the demand to 12.5 billion gallons. This shows that we have to plan for much more local production, to avoid the stupidities of shipping the same goods back and forth across the country, and the world.

+ Compost gas

+ Turkey fuel

Step 12: Electricity

In the assumptions made above, 25% of the vehicles are EVs, and 12.5% are hybrid EVs, which need electricity for around 75% of their energy. That comes to 34% of the fuel needed for our trips, which use 25 billion gallons of today’s oil. If we assume vehicles that do 25 mpg, those gallons are enabling us to drive 625 billion miles.

A typical car that has been converted into an EV uses around 300 watt-

362 hours per mile. An EV-1 that was tested in 1966 used 164 watt-hours per mile. If a smart-EV used 100 watt-hours per mile, those 625 billion miles would require 62,500 billion watt-hours, or 62,500 gigawatt hours, of electricity. That’s a very reachable target for renewable energy. North Dakota alone has 1.2 million GWh of available wind power potential, which is almost 20 times more than we need. North Dakota may have almost no wind turbines, but that’s because of the stupidity and political power of the coal fired utilities, not the lack of wind.

An average house, with a 1 kw solar PV system on a south-facing roof, will generate 1825 kWh of electricity a year, enough to power a 2-seater smart EV for 18,250 miles. With an installation cost of $8,000 and a life of 20 years, that’s just $400 a year for the electricity, plus the cost of the capital. The biofuel is available; the electricity is available. Suddenly, the whole endeavour begins to seem very do-able.

A Final Word

This has been a quick, back-of-the-envelope exercise, to explore the general possibility of traveling without oil. It ignores the fact that some trips are longer than others, and also the realities of rural areas, where car-sharing is less feasible. It assumes that as the oil begins to rise in price, people will be more willing to look at ideas they would otherwise dismiss. It also ignores the fuel needed for flying, which consumes 10% of America’s transportation oil supply, and for industry. They need separate attention, elsewhere.

It also ignores the many, many benefits that will flow as we move from oil to more sustainable forms of energy. No more smog, far less asthma, much less noise, and way fewer road accidents. More exercise, more peace and quiet, more conversations with neighbors. The end of oil may be scary to some, but from where I’m sitting, it might work out just fine.

12 Steps: The Cascading Maths

Step 1: 5% Stay Home = 5% fuel reduction

Step 2: 5% Walking = 5% fuel reduction

Step 3. 15% Cycling = 15% fuel reduction

Step 4: 20% Transit, Trains = 19% fuel reduction
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(Fuel for buses, trains = 95% efficiency gain)

Step 5: 5% Ride-Sharing, 5% fuel reduction

Total fuel reduction so far: 49%

Step 6: Car Sharing for 50% of remaining trips

No direct fuel impact

Step 7: Electric Vehicles for 50% of remaining trips (25% of total)

Fuel reduction = 25%. Total fuel reduction: 74%

Step 8: Smart Cars for half the remaining trips, 95% improved efficiency

Fuel reduction = 11.875%. Total fuel reduction: 85.875%

Step 9: Hybrid EV cars for the other half, 85% improved efficiency

Fuel reduction = 10.625%

Total fuel reduction: 96.5%

Step 10: Enough cellulosic ethanol to fill the fuel gap

Step 11: Some useful biodiesel, for trucks and buses

Step 12: Plenty of renewable electricity to power the EVs

Pull-quote:

“EVs do make sense; they make a whole lot of sense”

“Suburbs could be rejuvenated by allowing the development of local neighborhood centres, creating places where people can shop, take a coffee, and meet their neighbors.”

“The Volkswagen One Litre, a 2-seater prototype that’s been on the roads in Europe, does 237 mpg.”
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How to Transition from the Car Culture to the Bike Culture Paradigm

Curt Sommer

(Curt Sommer is originally from the Midwest, where the winter climate can be very inhospitable. Unfortunately, he admits, there are few options at this point for bike commuting during the winter in these climates. Curt has been commuting by bike for about 20 years. Currently, he uses his bikes for transportation in Metro Portland area as frequently as possible. He obtained a Masters in Geography from Arizona State University in December 1999. In January 2003 his thesis titled: “The spatial economics of geothermal district energy development in a small, low-density town: A Case Study of Mammoth Lakes, CA” was published in Geothermics. He is currently running for Oregon State Representative in District 37 as the Pacific Green Party nominee, in the November 2004 election. Intensive renewable energy development and conservation are a major part of his campaign platform.)

Americans have become very accustomed to a life of convenience and leisure. Since the early 1950’s, American culture has revolved around the use of the car for personal transportation. The automobile, while offering unsurpassed individual mobility, is also one of the most inefficient forms of transportation. In the future, more people will rely on the simplicity of the bicycle for personal transportation. This essay explores the issue of why this transformation will be a monumental undertaking and why people should consider bike commuting now, by addressing four primary advantages of bicycle commuting: environmental degradation/resource intensiveness, national/economic security, national/personal fitness, and some effective steps towards a commuter bike lifestyle.

Environmental Degradation/Resource Utilization

Automobiles have arguably had one of the most dramatic effects on our society; however, they are also the single greatest cause for much of our current ecological dilemmas. Thousands of people are killed every year in auto accidents, and millions more are seriously injured. Automobile pollution accounts for a large degree of the increase in global warming. Overwhelming scientific opinion agrees that irregular species migration and extinction resulting from global warming is caused by excessive emissions from automobile usage. Over 90% of our transportation energy comes from fossil fuels, and the US currently imports over 50% of its oil consumption. The U.S. comprises less than 1/5 of global population, yet it
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consumes over 25% of all natural resources. We have become accustomed to a specific type of lifestyle, and in particular one of convenience and opulence.

Bicycles on the other hand, are diametrically opposed of automobiles in terms of resources required for manufacture, without the environmental side effects from operation. Bikes are also much easier to maintain than automobiles, typically costing no more than about $100 per year. Compare this to maintenance for automobiles which, depending on the make and model, can often run thousands of dollars per year. While all bikes and bike parts are manufactured from resources that require the use of fossil fuels in the manufacturing process, the amount of raw materials necessary to manufacture a bike is a fraction of that required for even the smallest automobile. This is part of the reason why bikes are so much more efficient than cars, because they are much simpler to own and operate. The reason for their lack of mass appeal is largely due to the stigma of using one’s own physical energy to provide transportation, and the fact that physical exertion often results in perspiration. While some perspiration is most often unavoidable, there are methods for alleviating the exertion. Dislodging this paradigm from the American psyche will be a key element of reducing our dependence on fossil fuels. Changing the way people look at bikes is the first step away from car culture, towards a more sustainable emphasis on bike culture.

Getting more people to accept the bicycle as a viable form of transportation will likely require a massive cooperative educational campaign between the bicycle industry, environmental and consumer groups. Our elected national leaders are completely beholden to the fossil fuel and auto industries, and cannot be counted on to act in the best interests of the citizens. In all likelihood, many organizations will have to make a concerted and cooperative effort to educate Americans as to the value of providing one’s on power for personal transportation; as well as the environmental benefits from reduced CO2 emissions.

National/Economic Security

Biking is more than just a mode of transportation; it also brings freedom, independence, self-sufficiency and confidence. Individual mobility through a self-propelled means of transportation is not only environmentally friendly, it is also a very healthy way to live.

366 Additionally, biking is a very patriotic form of transportation because it reduces our dependence on fossil fuels and foreign oil in particular. Reducing our dependence on foreign oil is very patriotic, because it reduces the need to send the military into hostile regions in order to secure natural resources in our ‘national interests.’ Patriotism is more than just hanging a flag on your house or putting a bumper sticker on your car. Additionally, the combustion engine is less than 50% efficient, so much of the fuel that is used to produce energy is wasted through latent heat.

Our dependence on foreign oil increases the wealth of a few individuals to the long-term detriment of society as a whole. Once fossil fuels become excessively expensive for the average middle-class person, transportation will become increasingly more difficult and complicated. The viability of hydrogen fuel cells is still largely unsubstantiated, if not an outright fallacy, while other fuel types such as ethanol and bio-diesel are not long-term solutions. Unless one is able to provide their own transportation through self-propelled means, individual mobility will become an increasingly expensive endeavor within the next five to ten years.

Bikes require a fraction of the amount of fossil fuels necessary to operate a typical automobile, because the majority of the required energy is supplied by the operator. Although there are disadvantages to commuter cycling including longer commute times and personal safety, these are issues that can be adequately addressed with preparation.

National/Personal Fitness

Obesity in the United States today has reached epidemic proportions. An estimated 33% of adult Americans are overweight and childhood obesity is nearly an epidemic. It is becoming a serious drain on our national health care system, not to mention worker productivity. We now have an inordinate amount of free time with which to pursue leisure activities. We have a myriad of choices for nutritional purposes and the selection runs the gamut in terms of price and quality. Needless to say, many people do not always make the most appropriate choices. For too many people, using the remote control is considered physical exercise.

All people have a responsibility to maintain their physical health, not merely for moral and spiritual reasons, but also societal reasons as well. The cost of health care in the US is largely driven by those who have an
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unhealthy lifestyle, because poor health quality results in a greater risk of accidents and disease. As individuals, we owe it to ourselves and our community, as well as our country, to try to achieve optimum physical health.

Effective steps towards a bike commuter lifestyle and culture

The easiest way to achieve a sustainable bike culture is through individuals taking baby steps towards a bike commuter lifestyle. Although it barely took a few decades to become addicted to the automobile, we realistically don’t have even half as much time to wean ourselves from that addiction. Few are capable of an immediate lifestyle overhaul, and even the most committed and self-reliant individuals would find it much easier to begin by gradually shifting away from their use of automobiles toward bicycles. Taking an all-at-once leap towards a commuter lifestyle could be self-defeating and demoralizing. A gradual approach to commuting would be much more effective, by taking one or two trips per week, and then increasing the number of trips and the distance per week. Gradually increasing the distance and number of trips per week rather than trying to go all at once will result in a more successful, and enjoyable commuting experience.

Some of the most important things an individual could do to make a smooth transition to a bike commuter lifestyle include: attending a commuter cyclist workshop sponsored by a local bike shop; having a bike shop fit you for the most appropriate type of bike for the purposes of the rider; setting up a system to carry personal items on the bike; and most importantly, starting out gradually.

Many local bike shops offer bike-commuting workshops to help the newly converted ease into a commuter lifestyle with tips on riding techniques, traffic laws and equipment. More discussion on useful equipment will follow but it is important to practice solid bike handling techniques in traffic as well as knowing the rules of the road. Even if you don’t purchase a new bike, most bike shops will fit you for a bike to determine what size bike is best for you. Finding a bike that fits the rider properly is paramount to ensuring many safe and enjoyable rides. There are numerous web sites that post pre-owned bikes for sale and there is always the possibility of picking up a good used bike at a rummage/garage/yard sale. A bike map is a very useful item for those who are new to an area or

368 anyone who is not familiar with the bike routes and traffic patterns. A map is useful for determining commuting routes as well as which streets are best to avoid.

Purchasing appropriate and comfortable clothing for the time of year and prevailing climate is not a necessity, but it does make long distance commuting more enjoyable. Many people actually commute to work in suits and dress clothes, so realistically all that is needed is the bike and maybe a velcro ankle strap to keep clothes out of the front chain ring. How much equipment is needed is a personal decision and is different for everyone. It depends on how far the commute is, the terrain and the climate and what the rider is comfortable in wearing. It is extremely important to be comfortable in order to make commuting as enjoyable as possible. Bike lights and reflective tape are also a necessity for early morning and evening cycling. A helmet is mandatory by law in many communities around the country, but it also makes good sense because although biking is one of the safest physical activities available, the chances of head injury are greatly reduced by wearing a helmet.

Cycling is an exhilarating and adventuresome way to become physically fit, while simultaneously resolving the issue of personal transportation. No other mode of transportation, other than walking or running, affords one the opportunity to stay healthy while at the same time traveling to home, work, or running errands. A large percentage of driving that Americans engage in involves personal leisure activities or short trips to run errands or trips to the grocery stores to obtain one or two items. By outfitting one’s bike with panniers it is possible to accomplish two things at once: run errands to the store, library, post office, etc; and stay physically healthy at the same time.

Transporting items by bike is easier with saddle-bags, more often called panniers, which carry clothes, food, books, etc, while leaving the hands free to handle the bike. Five gallon buckets can also be modified to fit on to a bike rack. Bike trailers are another option for increasing the amount of packages or goods that may be transported using a bicycle. Teams of cyclists have often moved people to new residences in the Portland area, using bicycles as the primary transportation mechanism. Bike fenders during rainy seasons increase the enjoyment and comfort of bike commuting by keeping road splash from spraying all over the cyclist.
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The most important way to have an enjoyable commute is to have a safe commute. Having a safe commute involves a few basic techniques. The first is to ride in a predictable manner, by not swerving frequently or maneuvering erratically. Using the bike lane or riding on the right side of the road and not riding against the flow of traffic is also extremely important. Riding in a timid fashion can be more dangerous than riding assertively. This doesn’t mean challenging a quarter ton of steel, but motorists have more respect for the cyclist that has a smooth riding style. It should go without saying that observing traffic control devices and road markings is obviously essential to having a safe bike commute. Knowing the rules of the road is important to continued biker safety.

A transformation from car culture to bike culture will likely take decades, as reticence to such dramatic change is formidable. Automobiles are also unquestionably part of the American landscape for years if not decades to come. So any changes in the transportation landscape in the US will not likely happen anytime soon. However, with the peak of global oil production looming on the not too distant horizon, it is clear that the age of the combustion engine is nearing an end. What will replace it is much less clear at this point. Hybrid vehicles are still years away from mass production in the U.S., and Japan is still in the process of ramping up production. Whether or not the U.S. can even generate sufficient electricity to power millions of electric vehicles in addition to it’s insatiable need for electricity for other devices remains to be seen.

Obviously, the impact of millions of bicycle commuters on the demand for imported foreign oil would be dramatic. It also stands to reason that the oil companies would rather not see a paradigm shift because it would likely mean a substantial decrease in their overall profits. Demand for oil is already beginning to outstrip a depleting supply, and is projected to continue to do so; but the answer to a large part of our dilemma lies in the simplicity of the bicycle.

[Editor’s Note—I did not start driving a car until I was well into my 18th year. And even since then I have logged in many thousands of miles on bicycles, both commuting locally and traveling around the U.S. and Canada.

One thing I have I have noticed about bicycle commuting is that it can be more sociable. It allows for more opportunity to interact with the
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community and the environment. In a car, one is isolated from everyone and everything around her or him, confined to roadways and even placed into competition with other drivers. Automobiles have helped to atomize society. Conversely, I am sure that a change to bicycle commuting would help to foster a social rebirth.

On another note, I would welcome advice on bicycle commuting in northern regions where temperatures can drop below zero and snow pile up three feet deep.]
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A Convergence of Horse and Bicycle Modes of Transport

Terry Dyke

Abstract

The bulk of post-oil land transportion will probably be limited to the bicycle and the horse. The two have such complementary strengths and weaknesses that choosing between them poses a dilemma. This article analyzes the potential for resolving it by applying horse power to cycling technology.

Horses & Bicycles

After the Oil Crash, most technology that we consider worthy of the label will be well beyond our ability to create and produce. In that sense, it will be a post-technological world. Still, even the stone hatchet is a technology, and as a practical matter, there will surely be technologies available for our use that lie somewhere between flint hand-tools and the advanced oil-dependent techologies of the Machine Age.

In such a “post-technology” world, perhaps the most conspicuous absence will be fast, easy transportation. Once things have stabilized somewhat after the Oil Crash, it seems likely that most people will be living in small, dispersed agrarian communities. Historically, when this was the predominant lifestyle, people would typically go their whole lives without ever travelling more than ten or twenty miles from the village of their birth.

This time around, however, the memory of travel, trade and interaction with distant communities will probably be too fresh in the collective memory to forego entirely. Indeed, in the time since the feudal era when such village-based living was predominant, humans have learned that ongoing trade and communication with the rest of the world have a direct positive effect on our economic well-being.

It’s very likely, then, that extensive use of bicycles, horses and sailing craft will be a high priority. In fact, sail power is very nearly as satisfactory as motor power, especially for larger vessels where the major factor limiting speed is not power, but hull length. On the water, we won’t be facing a huge step down.

372 Land transport is a different story. Bicycles and horses each have their advantages and disadvantages. Bicycles are fast, but require personal muscle power and have limited cargo-carrying capacity. Horses relieve the necessity of personal physical effort and can haul large loads, but are much slower. It poses something of a dilemma.

The proposal here is to resolve the dilemma by a fusion of cycling and equestrian technologies — by doing for horses what the bicycle does for humans. The basic idea is to equip a lightweight quadricycle with a treadmill powered by a horse. Power is transmitted from the rear roller of the treadmill through a set of gears or derailleurs to one of the rear wheels. The driver sits in a cab in the rear, reminiscent of a chariot or racing sulky.

The idea is not a new one. In the Rainhill Trials of 1829 — the locomotive contest won by George Stephenson’s famous “Rocket” — there was an entry called the “Cyclopede” that was powered by two horses on a treadmill. In 1830, when the first section of the Baltimore and Ohio railroad was being finished, a horse treadmill-powered car called “The Flying Dutchman” covered the 12-mile run at an average of 10 mph.

At about the same time, the South Carolina Railroad Company offered a prize for the best locomotive driven by horse power. A gentleman named C. E. Detmole won it for his treadmill-powered entry. When it was tested on the railroad, the vehicle carried twelve passengers at a speed of twelve miles per hour.

It’s true that rail-based vehicles face lower rolling resistance than rubber-tired road vehicles, and post-Oil-Crash communities located near old railways may find it suitable to use them for treadmill-powered vehicles like the Cyclopede and The Flying Dutchman. Even so, a roadworthy cyclopede based on bicycle technology would be quite practical.

We can expect that the existing road system will be usable for some time to come, and even in moderately advanced states of deterioration that they will remain suitable for relatively light, low-speed vehicles. Road surface issues for the horse powering this vehicle will be negligible, as it will be walking on a hoof-friendly treadmill surface.

For the vehicle to be worthwhile, it need only exceed the performance of a
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traditional horse and buggy, which typically sustains a travelling speed of 5 to 7 mph, with short bursts up to 10 or 12 mph. Additional advantage is gained by the fact that, as with a bicycle, many stretches of a typical trip will be traversed by simply coasting.

To predict the performance of the proposed vehicle, we have to calculate the major forces involved: rolling resistance (friction of bearings and tires under a given load), air resistance, and gravity. We want the answer in terms of the power (watts) necessary to overcome each force, then compare the total to the number of watts (W) a typical horse can sustain.

The general formula for each of these:

Rolling resistance: W[friction] = K[friction] x Weight x Speed

Wind resistance: W[air] = K[air] x FrontalArea x Speed^3

Slope: W[gravity] = K[gravity] x Weight x Speed x Grade

The total power requirement would then be W[friction] + W[air] + W[gravity].

The constants are empirically derived values. For metric units they are:

K[friction] = 0.1

K[air] = 0.4

K[gravity] = 9.81

The value of K[friction] used here is for a well-inflated modern bicycle wheel on a good road surface. Adding N wheels wouldn’t change this appreciably, since the weight is distributed 1/N per wheel. K[air] expresses the degree of streamlining: the value is higher towards a flat box-shape, lower towards an egg shape. The value used here is about in the middle of that range.

A standard horsepower is 746 watts, but a typical horse will only deliver about 3/4 of that (i.e., 560 watts) for any sustained period. Assuming an 800 lb. horse, a 165 lb. driver, a 275 lb. vehicle and total frontal area of 2000 square inches, we can start substituting values into the above (after converting to metric).

On a level road with no headwind, with the horse exerting 560 watts, it

374 turns out that the vehicle will sustain a speed of just over 15 mph. With the same weight and power assumptions, uphill performance is:

9.0 mph on a 1% grade

5.5 mph on a 3% grade

3.7 mph on a 5% grade

Clearly, some terrains are “too hilly” to be practical for bicycle-style technology. Terrain conducive to human-powered cycling is well-quantified, and represents a very conservative upper bound for horse-powered cycling. In general, grades of 3 percent or less are considered normal for all but relatively short distances.

According to the US Air Force guidelines for bicycle paths, “a maximum grade of 4.5 percent is recommended for distances of no greater than 100 feet. For longer distances, grades not exceeding 3 percent are desirable.” The American Association of State Highway Officials Guide for the Development of Bicycle Facilities is less restrictive, stating that “Grades greater than 5 percent are undesirable... [but] where terrain dictates, designers may need to exceed the 5 percent grade recommended for bicycles for some short sections.” It recommends that grades steeper than five percent be limited to 800 feet or less.

With the relatively short durations represented by these distances, we can reasonably expect to coax “burst” power from the horse over and above the 560 watt baseline. So, for example, on a 5 percent grade, if the horse produces an extra 20% power for two minutes, the vehicle can travel the recommended 800 feet at 4.5 mph.

On the downhill side, we have this performance:

22 mph on a 1% grade

37 mph on a 3% grade

Brakes on a 5% grade!

What about cargo-carrying ability? Here are the speeds on the level and on a 3 percent uphill grade for various loads:

200 lbs: 14.3 mph level; 4.8 mph uphill

300 lbs: 13.9 mph level; 4.5 mph uphill
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500 lbs: 12.9 mph level; 4.0 mph uphill

Of course, it’s possible to improve performance by using more than one horse. Adding a second horse will result in an overall increase of 10%-12%, assuming a vehicle 50 percent heavier to accommodate the additional animal.

A vehicle with the characteristics described here appears to be very feasible, with much to recommend it. It would be at its best for longer distances, where the point is to “eat up the miles” in a way that couldn’t be matched by either horse or bicycle. For strictly local use, it would probably be more cumbersome than either horse or bicycle, although it’s easy to imagine a local tramway system based on cyclopede-style vehicles that could be very effective.

Another advantage of this vehicle is that power is not limited to a horse. An ox could also be used — there is certainly a long history of their use on treadmills. The same is true for mules. Although oxen are slower than horses, they are easier to control, and can pull greater weights for a longer time. Since the vehicle’s speed is achieved through gearing, the ox’s slower pace doesn’t matter; in fact experience may show oxen to be the best choice for this application.

In light of the desirability and potential of this vehicle in a post-Crash world, it’s worth giving some thought to what individuals of limited means might do by way of preparation.

First, to echo some of the thinking about post-Crash scenarios, we can posit two distinct phases of technological adaptation: “Scavengery” and “Re-achievement.” The first involves living off the carcass of the old world — exploiting landfills, junkyards and hoarded supplies. The second refers to original fabrication based on human-scale efforts and exploitation of natural resources available on that scale. The level of refinement and sophistication of these products would be a great deal lower than for products of present-day manufacturing.

These two phases aren’t necessarily distinct in time, since there is a lot of potential for the two modes to operate in parallel, and indeed, they probably should. However, as time goes by, the opportunities for Scavangery will diminish as those resources get used up, so in a limited
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For people alive now, probably the most practical sort of preparation for cyclopede technology would emphasize the accumulation of hard-to-fabricate parts: chain stock, derailleurs, Moped wheels and the like. At the same time, they can be working on prototype vehicles to work out the lowest-tech methods of design and construction. On the horse-handling side, people with access could start to familiarize themselves and their charges with treadmills; another group would explore the best ways to build low-tech treadmills. Financing such development efforts would seem to be within reach of many individuals or small groups with relatively modest means.

It’s worth noting that much of the refinement of bicycle technology is driven by the limited and personal nature of the power source: your own body. Shifting the power burden to an animal reduces the pressure for such refinement. For example, gears could be used instead of derailleurs. Gears are arguably easier to fabricate and less temperamental to use and maintain. The main problem with gears is that they soak up a little more power than derailleurs, and when that power is coming from your own body, even a little bit matters a lot.

The lower bound of refinement for a practical cyclopede is probably lower than might at first be supposed. Treadmill power was a staple on family farms for a variety of tasks, with very serviceable units built at a level of technology not beyond that of a modest woodworking shop and forge. A similar level of technology also produced reasonably strong and lightweight wheels with cushioned tires for buggies and early bicycles.

Given this examination, it’s reasonable to expect that cyclopedes will be able to proliferate not only based on means that are characteristic of the Scavengery phase, but also those of the Re-Achievement phase. The limiting factors will more likely be found in the energy economics of the draft-animal population that can be sustained in a post-Crash world, but that would be a subject that merits its own study.

© 2004 Terry Dyke

————-
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Collection, Storage and Controlled Release of Lightning and Other High Voltages: A Research Proposal For Energy Independence

David W. Hausmann

Synopsis

This submission is the condensation of a research proposal sent to NASA’s Small Business Innovation Research (SBIR) annual competition for funding and was submitted to NASA in June of ’01 and again in September of ’03, with revisions in response to the analysis of the ’01 proposal. The basic idea is that we are ignoring and therefore wasting a free, environmentally friendly source of vast amounts of energy in the form of lightning. As the energy source is already electricity (re: Benjamin Franklin), there are neither fuel costs nor losses due to the conversion of one form of energy to another form of energy. Today, lightning rods throw this energy away, safely shunting it to ground without using any of the potential energy collected and guided to a safe grounding rod. I propose we instead shunt the power to a storage device and use the energy rather than throwing it away.

Collection, Storage and Controlled Release of Lightning and Other High Voltages:

A Research Proposal For Energy Independence

The most significant innovation in this proposal is a method to efficiently release the high voltage stored in the bank of CRTs (cathode ray tubes, or TV picture tubes). Solid resistors have always been considered the method to lower the voltage to a level at which it could be used. However, when such a large voltage drop is placed across a solid resistor, a great deal of the electrical power is dissipated as heat, which makes the process very inefficient. Another problem with solid resistors, especially high voltage variable resistors, is reliability. Many times the high voltage arcs across the resistor and damages the surface that the rotor makes electrical contact with. A variable resistor is desirable so that as the power is drained from the CRTs and the voltage drops, you could compensate and maintain a steady voltage. The innovation described in this proposal should alleviate these problems.

A glass T-tube will be used to create a gas resistor rather than a solid
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resistor. As any TV repairperson knows, high humidity makes high voltages more dangerous, as the water in the atmosphere conducts electricity more easily than air alone. A vacuum is an excellent insulator. The T-tube would have large copper electrodes in the two opposite ends, which would then be sealed, both air tight and high voltage insulated. The center connection of the T-tube would be connected to a glass gas valve insulated with silicone for safety and then to a vacuum pump, which would be used to create a vacuum in the T-tube. Then a gas, to be determined from research, would slowly be vented into the tube through this line. The larger the T-tube, the more precisely you would control the conductance of the gas. Once researched, valves could be designed to automatically adjust the gas in the T-tube to maintain the proper voltage. Since a gas is used instead of a solid, the excitation of the atoms may increase the conductivity of the gas, but there should be little heat generated, as there are fewer atoms to produce friction with other atoms. Some energy may be lost as light if the gas becomes fluorescent, but light does not generally dissipate as much energy as heat does. The gas used may control this fluorescent effect, if it is a problem, as well as the amount of current conducted through each T-tube.

With a large enough number of CRTs, the amount of current flowing from each individual CRT would be very low. Efficiency is related to the ratio of the voltage used at the output of the resistor to the voltage stored. Common CRTs operate at voltages up to 30,000 volts. Reducing this directly to a low enough voltage to be used by electrical equipment would be very inefficient. However, if the CRTs stored a voltage of 14,000 volts, this could easily be used to produce the 7,000 volts AC that travels along the wires at the top of local utility poles. Standard transformers could then be used to step down the voltage going into homes, as is currently done. Since the voltage used is half of the voltage stored, the efficiency would be approximately 50%. If higher voltages are used elsewhere in the power transmission grid currently in use, the efficiency could be improved accordingly.

The use of CRTs as capacitors in parallel to store the energy should eliminate maintenance and repair costs. Unlike conventional capacitors, which can explode if over charged, CRTs will remain useable as long as the glass envelope is not broken. Silicone is used to fill the gaps between the CRTs, providing both electrical isolation as well as shock absorbing properties. The only other possible way to damage the CRTs would be to

380 have a large enough surge of electricity create enough heat to physically melt the glass of the CRT. This can be prevented by using appropriate fusible links in series with each tube. Appropriate sizes of the fusible links would need to be researched. Automatic reset devices should also be investigated. Any unforeseen dangers of overcharging a CRT will also be investigated in this project, as described in the next section.

The significance of the first few generations of this technology have been considered by this researcher, but the longer-term implications could be as enormous as they are unknowable at this point. For example, in our national search for an energy policy, a grid of storage units could be built across the country in areas prone to lightning strikes.

This energy could be transferred over this grid and provide energy for the entire nation. We would no longer need to produce electrical energy, merely distribute it. Why create something that is so bountiful in nature? Theoretically, a single lightning strike could power Los Angeles for days. Small-scale installations could power individual communities or even farms, helping them become more independent and profitable.

Technical Objectives

One technical objective will be to construct several different sizes of T-tubes to determine which dimensions influence the ability of the gas to conduct electricity, i.e. length, diameter, volume, etc.. Each T-tube will be connected between an electrical load and a fully charged CRT.

The amount of time that the CRT can provide a set voltage to the load will be measured and used to determine the efficiency of different T-tubes. Then more gas will be vented into the T-tube until the predetermined voltage is again produced. The load will then be reintroduced and the time again measured until the voltage drops below a predetermined value. This process will be repeated until the CRT will no longer provide the predetermined voltage. These times will then be analyzed in order to evaluate each tube as to any effect on the storage capacity of the CRT and also on the number of times that more gas must be introduced in order to maintain the proper voltage.

Another technical objective will be to connect ten 19” CRTs in a parallel circuit. The circuit will then be connected to the high voltage output of a television until all ten CRTs are fully charged to a predetermined voltage. The procedure outlined in the previous paragraph will then be
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used to determine the efficiency of multiple groupings of CRTs. This will determine whether larger CRTs would be advantageous or whether simply adding more small CRTs would be a better design concept.

A third technical objective is to apply a voltage of approximately 30,000 volts to a CRT that normally operates at approximately 9,000 volts. This would be done inside a shatterproof area to determine the danger of applying too high of a voltage to a CRT. This must be done to determine the necessary safety precautions needed to prevent damage to the CRT and to protect the personnel involved with this technology. The implosion of a 19” CRT is approximately equal to the explosion of one-quarter of a stick of dynamite. Therefore, it is necessary to determine if there is an implosion danger from overcharging CRTs. It is unlikely, but safety must always be paramount.

The last objective mentioned above will provide some basic parameters to be used in the investigation of possible collection techniques and designs. Several universities are currently studying lightning and have had success at directing lightning strikes to desired locations. However, the costs required to investigate the methodology needed to safely collect this energy are too high for a phase one proposal.

This research would be the primary area of investigation for a phase two proposal, providing that this phase one proposal is successful. The commercial applications of this technology are outstanding. The large variety of installations that can be constructed using this technology could find many different commercial applications, especially considering our present national energy situation. Different sizes and types of installations could be custom designed for different areas and purposes. Not only would this technology have a minimal environmental impact, it may be possible to construct collection towers on the edge of forests to safely collect lightning strikes and possibly lower the number of lightning strikes in the forest that could start forest fires. It would also produce a market for old CRTs and thus help recycle this wasted resource. Since no fuel would be used to produce the electricity, the money saved could be used to improve other weak areas in our national electrical grid.

One cannot overemphasize the fact that these huge sources of electrical energy are there and only need to be collected. Even if you deem this particular approach impractical, this researcher implores you to support
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research into this source of electrical energy. Our current generation of electricity could be compared to combining hydrogen and oxygen to produce water to drink when there is a clean creek flowing at your feet. And you need not drink the whole creek to quench your thirst, just as you need not collect all of the energy in the lightning bolt to utilize what you can collect, store and release in a usable manner.
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A Matter of Survival

Dale Allen Pfeiffer

“Give a man a fish and he will eat for a day,

teach a man to fish and he will never go hungry.”

Introduction

Recently, my daughter and I saw a man on the side of the road holding a sign on which was scrawled: “Homeless. Will work for food. God bless.” While this is not an unusual sight in Flint, what struck me in this particular case was that this man did not appear at all disabled. He appeared to be a very able young man who had simply fallen upon hard times. After doing what we could for the young man, my daughter and I continued on our way, albeit now worried about the man’s welfare and wishing we could have done more for him. I reflected on the thought that all too soon we may see many more people like this young man, fallen victim to the hard times of economic collapse and peak oil. These people will need help, and while a hand-out may help a little, it would be much better to arm them with a little survival knowledge which will help them to find the necessities of survival.

While I in no way wish to encourage the rape of our remaining wilderness, I do feel that the following material should be presented to allow those in desperate straits some options for their survival. The material presented here is representative of a whole school of such knowledge and skills, essential to living in nature, which is all but forgotten in our modern world. The knowledge presented here is freeing and empowering, and it is my hope that somebody may benefit from it. Nowhere is it more apt than in discussions of homelessness and starvation. In the United States, federal and state governments own large portions of land and still other privately owned patches are kept idle for economic reasons. A patch of vacant land a mile square could easily support three industrious homeless people. I emphasis that any who do take this suggestion should be very careful not to disturb the land where they are dwelling. The goal should be to swim through the wilderness without ever making a ripple.

The information which I am presenting here is but a sampling of that body of knowledge pertaining to free existence in nature which vanished from human consciousness too quickly after we stepped away from nature, knowledge so vital to our relationship with nature. This information

384 should be general among all people. Yet, this knowledge is freedom, and freedom holds its own price.

More than anything, wilderness survival is about attitude. You have to look past the many discomforts to discover what is rare and beautiful, in nature and within yourself. Know that nature will never throw anything at you which you can not handle if you deal with it directly. But if you look for disaster, you will surely find it. Embrace the experience and you might be surprised to find that life is embracing you.

Never over-harvest any plant or animal. Instead of taking all of something from one area, take a little from several areas. Always leave enough for others. Take only what you need, no more nor less. Always be grateful for any food which you may find, and show your gratitude as is appropriate. Feel your full responsibility for that which you feed upon, and understand that this responsibility is the price of freedom. The path will not be easy but, for those who can find it, not without reward.

Aside from the attitude, there are four issues to address in wilderness survival, ranked in order of importance: shelter, water, fire and food. Though weighty tomes could be devoted to each of these subjects, the essentials can be recorded in a few short paragraphs.

Shelter

This is as simple as piling leaves over sticks, which is precisely that of which the simplest form of shelter consists. Find a dead log wedged between a couple of other trees so that it angles gently down to the base. Or look for a fallen tree whose limbs or root ball afford a potential frame. Perhaps a dry patch beneath the under bows of some standing tree might provide a habitable space. Potential shelter sites should be no problem, once you know what you are looking for.

You will need an area at least big enough to allow you to sleep comfortably. On the other hand, the larger the area, the harder it will be to heat. If possible, plan to have the opening face east or southeast, never northwest (of course this depends on location and topography). Aside from this, you must consider various factors about the location: a dry, well-drained area, protected from weather and natural hazards, southern exposure, fire safety, abundance of materials and comfort. You will also want to keep an eye open for such things as poison ivy and ant nests.
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Once you have chosen an adequate location and improvised a frame, that frame should be ribbed with sticks and branches, cross-woven for strength. Some people use pine boughs for this part of the structure. Over the frame is then deposited leaf litter to a thickness of at least an arm’s length. You will have to work with this over the course of time to seal leaks and drafts. Cork it up with a ball of leaf litter and you will be sealed in tight. Beyond these basics, debris shelters can be as simple or as complex as you desire. Properly built, these structures can be as warm and cozy as any heated bedroom.

These huts can be easily dismantled and all the materials redistributed so that there is little evidence that the area was ever disturbed. In the summer they can consist of little more than the frame or they can be thatched with a little effort and ingenuity. At most, a debris shelter should never be used for more than a season. The ideal is to have three or four debris huts scattered over a territory among which the homesteader can then shift as (s)he hunts and forages. For long term residence, you had probably better look into putting up log walls, but if you are squatting an area, it had better be remote enough to prevent your cabin from being discovered. Remember, the esthetic path is that which leaves no trail.

Water

Don’t ever take the chance. Between parasitic infestation and manmade pollutants, the odds that your source is tainted are just too great. Fresh water should always be filtered and boiled. Boil for twenty minutes (add five minutes for every thousand feet of elevation). If water tastes dead after this, it can be resuscitated by pouring it back and forth through the air between two containers. Vessels can be placed out to catch rain, which can be drank directly from the containers. In the winter, water is as easy as melting snow or ice. Be careful eating snow or ice because the melting draws a lot of energy from your reserve. And remember, filtering and boiling may take care of dirt and microbes, but chemical pollutants may still be present and can even be concentrated by boiling. Try to be choosy about your watering sites, and always look upstream.

The only way you can ever be sure about water is by using a solar still. Dig a hole in the ground about three feet deep and wide enough to let in the sun, and place a can in the middle. Then cover the hole with a clear sheet of plastic, secured around the edge with the dirt from the hole.

386 Lastly, place a rock in the middle of the plastic, pulling it down over the open can. Then go about your daily business and check the can later. You will have to move the still every five days or so, as the area you are tapping dries out. Do not worry, the water you consume in this method will make no impression on the area water table or ecology, and the result is pure, sun-distilled water.

At this point, I wish to discuss trash and sewage. First, in regards to trash, not only does it breed disease, it also attracts animals. If that is your desire, then I suggest you lay your bait some distance from your home. All unrecyclable trash should be buried with sewage in latrines dug at some reasonable distance from camp, no less than one hundred feet from any water source. No trash or sewage should ever be poured into open water or tossed into sinkholes or swamps—particularly manmade chemicals—as this will only serve to compromise the ground water throughout the area. Latrine pits should always be filled back in once their operation is complete.

Fire

Always be careful with fire. Treat it with full respect but never let it out of your control. Pick a special spot for your fire where it cannot consume anything other than what you feed it. Dig a fire pit and clear the area around the fire. Line your fire pit with a circle of dirt or rocks (beware rocks found in streams or along lakes; they may explode when heated). Be careful to extinguish the fire when you are done with it. Keep sufficient water handy to douse the flame. Don’t build a camp fire when you need a cooking fire.

For a cooking fire, you need hard wood: oak, maple, hickory in sticks and branches never much bigger than kindling. Feed the fire copiously and then let it burn down into a nice hot bed of coals. You can place rocks in the coals (see the warning above) if you don’t want to cook directly on the burning embers. If you lack metal cooking utensils, you can cook in wood, hide or clay vessels by dropping heated rocks in the vessel. If you have access to a variety of stones (and most old farmland has a ridge of stones marking property lines) you can even build a stove.

The Bow Drill

The easiest way of making a fire with natural materials is by use of the fire bow drill. This technique takes practice, but do not give up in frustration.
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Like riding a bike: once you have it, you will never forget. The bow drill has four parts, the spindle, the fireboard, the handle, and the bow. The spindle and fireboard should always be made out of the same sort of wood (similar hardness is the key factor here). The wood should be dry but not rotten and should be of medium hardness. Cottonwood, willow, aspen, sassafras, sycamore, and poplar are best. Avoid hard woods like oak and hickory, as well as soft woods like pine. This being said, any wood can be used in a pinch, providing that it is dry.

The spindle should be a smooth cylinder about an inch thick and eight inches long. You will find that the straighter the spindle, the better. Taper both ends to blunt points. The fireboard should be about half an inch thick, a foot long, and at least twice as wide as the spindle. The handle must fit comfortably in your palm. It will hold the drill in place while you apply the bow. The handle can be made of hard wood, stone, or any other suitable material. The bow should be a two- to three-foot stick strung loosely with braided cordage, leather, sinew, or even a shoelace. Choose a branch which is strong enough so that the cord will not slip on the spindle.

Now, measuring in from the edge of the fireboard a little more than half the diameter of the spindle, score the board with a knife to begin the socket. Likewise the handle. Cut a notch into the fireboard almost to the center of the socket. Grease the handle and the upper end of the spindle, but be careful not to lubricate the working end of the spindle or the fireboard. (You can use pine pitch, animal fat, or even oil from your hair or the sides of your nose.) Twist the spindle into the bowstring and take the proper position. If you are right handed (I am not), kneel on your right knee with your left foot across the fireboard. The socket should be just beside your instep and your chest should be firmly against your left knee. Bracing your left hand firmly against your shin, grasp the handle and keep the spindle perpendicular to the fireboard. Take the bow in your right hand and move it in line with your body. Move the bow with vigorous, long strokes, gradually increasing the pressure from the handle. Be sure you have tinder piled around the notch of your fireboard so that the center of the tinder is directly beneath the notch.

Soon the board will begin smoking and you’ll see dark powder forming in the notch. Apply more pressure and drill faster until the board is smoking copiously. When burning dust begins to pour into the notch take a dozen more double strokes and carefully remove the spindle from the fireboard.

388 Use your knife to carefully tip the burning coal into the tinder. Gently blow on the ember and pack the tinder around it. As the coal spreads, blow harder until flame erupts. Feed the fire on kindling, gradually increasing the size of the firewood until you have a roaring campfire.

Do not grow discouraged if you fail to even produce smoke on your first hundred attempts. Eventually you will learn the trick and never forget it. This is a skill best learned before you need to apply it; however, necessity may produce the resolve to persist until you have succeeded. More details of the fire bow drill, as well as other methods of starting a fire, can be found in Tom Brown’s Field Guide to Wilderness Survival, which I highly recommend.

Food

When obtaining food, the prime consideration is the amount of energy expended in exchange for the food gathered. For this reason, foraging, trapping, and fishing are all preferred over active hunting. Big game should only be sought when you need to stock a supply of winter meat. Stocking meat also requires drying and smoking to keep the meat from spoiling, whereas grains and nuts simply have to be kept dry.

The Four Survival Foods

There are four different groups of plants which are easily identified, easily obtained, and which provide most of the nutrients necessary to sustain life. They can be found throughout the North American continent, and at least one of them can be obtained in every season. These four plant groups at one time provided the basic sustenance for most indigenous peoples on this continent. They are: grasses, cattails, acorns, and pine trees.

All grasses are edible. Young shoots up to six inches tall can be eaten raw. The cellulose of mature grasses render them indigestible (this is why cows chew cud, and why rabbits eat their feces). Some of the nutrients can be steeped out by using the grasses to produce a tea which is not unpalatable. Grass seed is a valuable source of protein. Shake ripe grasses over a blanket or hide to collect the seed, rub it between your hands to remove the chaff, and toast it lightly over a fire to destroy parasites and improve the flavor. Do not use seed that is purple or black, as these may be tainted with toxic fungus (ergot poisoning is nothing with which to take a chance). Seed can be eaten raw, boiled into an oatmeal-like porridge, or ground into
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flour and then used for baking.

Cattails are edible in all seasons and provide a variety of foods from different parts of the plant. In early spring the young shoots and stalks can be peeled and eaten raw or boiled. Later, the green flower heads can be husked and boiled (they are rather like maize). In early summer, the pollen heads can be eaten raw or dried into flour. From late summer clear through winter, horn-shaped sprouts found on the tangled rootstocks can be eaten raw or boiled. The rootstocks themselves are loaded with starch. They should be crushed, dissolved in cold water, and then drained and dried into flour. Be sure to scout out the area where you want to harvest cattails, to ensure that it is not contaminated.

“Did you ever eat a Pine Tree?” as Euell Gibbons used to say. Because trees take so long to grow, I recommend that this food source is only utilized where it is plentiful, and only as necessary (this advice applies in general to all items of forage; the rule of thumb is: leave some for other foragers and to perpetuate the species—take only what you need). Tea made from the needles is a precious source of vitamin C (more than an equal serving of orange juice). How many old prospectors suffered the ravages of scurvy even while they camped in the middle of a pine forest? The needles should be diced finely and steeped for five minutes in boiling water. In spring, the male pollen anthers are high in protein. The red squirrel knows how delicious are the seeds of mature pine cones. They can be opened by placing them near the heat of a fire. In desperate circumstances, you can even eat the tree’s inner bark, though this is not recommended because it will kill the tree.

Wherever there are oak trees, you will find a plentiful source of Acorns. A handful of acorns has as much nutritional value as a pound of beef. Acorns of the white and pin oaks can be eaten raw. All other varieties are rather high in tannic acid, which should be leached by boiling in several changes of water. Indians used to bury them in the bed of a stream and leave them there for a day or two. The nuts can then be eaten as is or ground into flour.

Beyond these four foods, every open area is loaded with edible plant life which it is beyond the scope of this paper to list. There are a number of good foraging guides available. I recommend the Peterson Field Guides (Edible Wild Plants, Medicinal Plants, and Wildflowers).

390 Euell Gibbons’ books are interesting reading but poor field guides. While acquainting yourself with edible and medicinal plants, you should also learn to identify the poisonous varieties so there is no confusion between the two. If ever you are uncertain, pass it up; a case of accidental poisoning is at best debilitating, at the worst it can prove fatal.

Meat

Before continuing, let me state right here that this section is not for the squeamish. Meat should only be taken for necessity, and the hunt should be undertaken in full humility and with all respect for the quarry. Taking animals for meat should be avoided unless necessary but, considering the energy and nutritional yield of meat, it should not be excluded from the diet without careful consideration. For reasons of energy conservation mentioned above, meat is best obtained through fishing or trapping. There are a number of methods of trapping using snares, dead falls, and stick traps; to describe them all would take more room than I have available here. A good wilderness survival guide will provide adequate instructions and illustrations. I recommend Tom Brown’s Field Guide to Wilderness Survival. When skinning and cleaning animals, the prime concern is to avoid contamination of the meat with feces or urine, or the secretions of scent glands.

The animal should be hung from a tree limb or laid on an incline, head upmost. On a male animal, tie off the penis to help prevent the meat from being spoiled by urine. From the tail upward, make an incision just under the skin and continue it all the way up to the chin. Also make an incision down each leg to the first joint. On small animals, at this point, you can strip off the skin like a jacket. Large animals require a little more effort. Eviscerate the animal by making an incision in front of the anus and sex organs and open the abdominal cavity all the way to the breastbone, being careful not to puncture any internal organs. Now cut around the anus and free the sex organs, tying off any leaks. Cut through the diaphragm and reach up to severe and pull out the windpipe and gullet. Once this is done, everything should come out easily and should be stored for future use. Once the carcass is cleaned and skinned, prop the chest cavity open and leave the meat hanging in the open air for several hours.

In warm weather, meat needs to be preserved. This is easily accomplished by drying and smoking the meat by a warm fire. Butcher the carcass into thin strips, removing all fat (as this can go rancid). Lay the meat on hot
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rocks around the edge of the fire or drape it from a-frames or drying racks over the fire. Use only hardwood fire for this purpose. Keep the fire going and check the meat regularly. If it is lying on rocks, turn it over when the exposed side is dry. If it is fully dry, the meat will crack when you bend it, otherwise it is not dry enough.

Head, internal organs, sinew, bones, hooves, and hide should all be utilized. If you do not do this then you are wasting the gift which this animal has given to you and you having no business hunting for meat in the first place. I would also like to interject that, if you are squatting on a piece of land, people are much less likely to object if you are only foraging and not poaching meat.

Tanning

Hides can be tanned either with the hair attached or without. If you wish to remove the hair, first soak the hide in water for a couple days. In either case, the hide should be stretched out and staked over the ground or racked on a frame; tighten and reset periodically. Peel off all fat and other matter, then let the stretched hide dry completely. Using some sort of sharp makeshift tool, scrape off the outer membrane until the hide has the appearance of suede. Rawhide is stiff but useful for everything from moccasins to container vessels.

For softening the leather to make clothing, you will need to brain tan the hide. For this purpose, you should have saved the brains when you cleaned your kill. It is said that every animal has just enough brain to tan that animal’s hide. Soak the rawhide until it is soft and pliable. Over a low heat, mash the animal’s brains into a paste and rub them thoroughly into the wet rawhide. If the hair has been removed, treat both sides. Add water to the remaining brains and soak the hide in this broth for several hours. Wring the hide out and stretch and rack it once more. If you have left the hair on, omit the soaking but make sure the hide is permeated by the brain paste.

The hide must now be continually plied, stroked, and stretched until it is dry. Work the hide with a rounded rock until all the fibers are smooth. All of this takes a good deal of time and elbow grease. Be sure to work out all rough areas. Keep this up until the hide is completely dry. Now smoke the hide over a small fire of green sticks and leaves, aiming for a smoky fire—not a hot one. Last of all, buff the hide by running it back and forth
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like shoe-shine clothe over a smooth pole or large, smooth rock. The final product should be soft and pliable.

Further Sources

There are a number of field guides and survival manuals on the market, all differing to some extent in content. I recommend Tom Brown’s field guides (Tom Brown’s Field Guide to Wilderness Survival, ...Nature Observation and Tracking, ...Living with the Earth, ...City and Suburban Survival, ...Wild Edible and Medicinal Plants, ...the Forgotten Wilderness). This man was well taught by his Indian mentor, scout and shaman Stalking Wolf. I also recommend Tom Brown’s autobiographical books (The Tracker, The Search, and The Vision) which are all compelling reading and present a view of man’s relationship to nature which is vanishing. I consider all of these books to be among the most important books I have ever read. You can find a full survival guide bibliography at www.survivingpeakoil.com, with links to amazon.com.

Another important source of knowledge which we should take advantage of before it vanishes entirely is our senior citizens. Many elderly people grew up in a world where wilderness lore was common knowledge. Talk to them. You may be surprised at the wealth of their knowledge, and those who possess it are usually quite willing to pass it on if you approach them correctly.

Remember, the key to wilderness survival is attitude. It is only a struggle if you make it so. And be sure to show all respect and consideration for your environment and the other creatures who are your neighbors.

So there is your fishing pole. Now, may you catch plenty of fish.
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Living Walls;

How to Save the World with Used Tires

and Old Plastic Bags

Folke Günther

http://www.holon.se/folke/

Summary: The shortcomings with the MIFSLA (MIx First, Separate LAter) approach to waste water management is described, followed by a discussion of a simpler technique, one of input management: separating urine and faeces for agricultural use combined with the purification of grey water with biological methods. The general principles of the Living Walls are described and a detailed description to construct a Living Wall from tires is provided.

Introduction: The MIFLA approach to waste water treatmentThe current system of wastewater management severely restricts the possibility of nutrient recycling. The bigger constraint evolves when the wastewater from toilets that contains a high quantity of organic material and nutrients (urine and faeces) is mixed with grey water (from washing, dish, bath water and the like), which contains fairly low amounts. It is represented in the picture below. The height of the bars represent the volume of waste water associated with one person in a typical western country, as Sweden.

394 The greyscale represents the amount of pollutants.

The MIx-Firstand-Separate-LAter (MIFSLA) approach to waste water management has led to a system that may be described in the following way:

1. Clean water is mixed with urine and faeces to create a polluting mixture of plant nutrients and pathogens. This mixture is in turn mixed with fairly clean grey water (from dishing washing, laundry, showering and the like). This is technically called waste water.

2. The resulting mixture is diluted with drainage water (about 200 l/pers/day) in an extensive web of sewage pipes.

3. All this is purified in the waste water plant, i.e. some of the components are solidified and converted to sludge.

4. The purified mixture has a quality comparable with that of the original grey water, but with double the volume compared to the original problem, the waste water.

What can be learnt from Table 1 is:

Per volume, urine contains the same amount of nitrogen as faeces, but only one quarter of the phosphorus.

• As the volume of urine is ten times that of faeces, the urine from a person contains about 90% of the excreted nitrogen and about 67% of the excreted phosphorus.

This makes urine an excellent nutrient solution that should certainly not be wasted. The urine from one person is, as a rule of thumb, enough to fertilize one sq. m. (square meter) of land per day. And 365 sq. m. of land is enough to feed that person!
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Also the faeces is an excellent fertilizer, but precautions should be taken in order to avoid the spread of its possible pathogenic content.

Furthermore:

• In the typical toilet system of today, the above mentioned sterile nutrient solution is mixed with possibly pathogenic faeces, and about 200 times that amount of fairly clean water from dishwashing, showers and the like, grey water, (the amount of grey water is 200 litres per person per day on average). Furthermore in the extensive grid of waste water pipes, another 200 litres of water per person per day, of rain water quality, is added in the waste water system. The resulting dilution is transported for “purification” (extraction of solidified substances) in a wastewater plant, or just for discharge into a nearby lake or sea.

• The water after “purification” is dirtier than the original grey water, but with double the volume.

I call this type of waste water management the MIFSLA system (MIx-First and-Separate-LAter). In a situation of energy scarcity, nutrient circulation is a necessary requirement, since nutrient extraction and transport are energy demanding and vulnerable. From this, it is obvious that the MIFSLA-approach will soon be obsolete.

A black-box study of the waste water system

We can look at the waste water system as a “black box” in order to evaluate its system behaviour. Initially we put in urine, faeces and grey water into the system:

After pumping, transporting and purification, we receive a liquid (much dirtier than the grey water, but let’s assume that it is as clean as grey water) with double the volume of the grey water that was put into the system some hours earlier:

396 If you don’t pay any attention to the increase in volume of water, what is the systemic function of this black box, then? To separate grey water from urine and faeces!

And that is made much easier with a source-separating or composting toilet!

Source separating toilets

Source separating toilets should not be confused with composting toilets.

The composting toilets mix urine and faeces with other organic waste to make compost (but urine can not be composted, it is already at the lowest state!). After some time, the waste is converted to a compost that is very similar to common fertile soil.

The source separating toilets transfer the urine to a tank for subsequent recycling on agricultural land, and the faeces is composted or treated in other ways to make it free of pathogens. Since no urine or organic waste is
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added, the composting chamber can be very small, less than 50 litres. (see Table 1)

Source separating toilets have been used in China for about 6,000 years. Today, the method has been adapted even in the Western countries. In Sweden, they are not unusual. The use of source separation may be a solution to the wastewater problem.

However, the main advantage of both source separating and composting toilets is that the grey water remains unpolluted by faecal matter and urine. As such, the grey water is very easy to purify. Whereas urine needs to be dissolved in about ten times its volume to be appropriate for plants, the average amount of nutrients in the grey water makes it a good nutrient solution directly, without any further preparation.

Wetparks and Living Walls

These thoughts, to put the nutrients back on agricultural land and concentrate on grey water purification, lie behind the construction of the Living Wall and the Wetpark systems.

The construction of Living Walls and Wetparks are based on the simple observations that:

§ Grey water contains nutrients and organic material

§ Soil bacteria decompose organic material assisted by plant exudate (sugar)

§ Plants need nutrients and water to grow (assuming sufficient sunlight and temperature)

§ Therefore, they thrive upon the grey water if soil bacteria are allowed to decompose the organic material

The grey water is an excellent source of nutrients and water for plants. When it flows through the root zone of the plants, the plants take up the nutrients. As a result, the water it is purified (the nutrients and the organic material are removed from it).

This principle lies behind the construction of the Wetpark, a series of ponds with shore zones in between. Plants growing on the shore zones have proved to be very efficient in purifying the grey water. A Wetpark, made in Kalmar, Sweden in 1996 yields water of almost drinking water quality.

398 In many warm places, however, the evaporation is high. In such places, the Wetpark system is not appropriate because the large area of free water surface makes it lose a lot of the water into the air through evaporation. To meet this limitation, the Living Wall system was constructed. Here, the grey water flows through an inert medium of LECA pebbles or gravel enclosed between watertight layers of concrete. The grey water functions as the nutrient solution in a hydroponic growing system, with the plant roots reaching the water through pockets in the wall. By this method, all the water leaving the system is productive, i.e. it is a part of the biomass production of the plant. The medium, in turn, functions as a substratum for micro-organisms that decompose organic material. The nutrients thus released are taken up by the plant roots.

Living Walls are either constructed from single blocks of standard size (20 x 20 x

60 cm), or in a sandwich type of concrete construction. In both cases, they are filled with LECA or gravel. Plants are grown in the pockets in the walls. In this way the walls will have both an ornamental and a functional value.

The construction of the walls forces the water is to flow in a zigzag pattern. This delays the passage of the water through the walls and maximizes the biological activity of the system. After the passage through the wall, the water is collected and pumped up for another passage, or used in some other way.

The plants can be useful vegetables or ornamentals. The main thing is that they, as well as with the wetpark plants, are harvested. In this way, the nutrients are removed and the actual ‘purification’ process takes place.

Living Walls made easy

After the introduction of different types of systems to take care of the nutrients, managing the grey water will be the next step. Clean, sweet water is a scarcity already.

But concrete is often expensive and energy demanding. Therefore, here we offer a suggestion on how to make a Living Wall from scrap.

The ingredients

Suppose you can get hold of:

v old tires and
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v plastic bags,

Ø either of the larger type, for fertilizers and the like

Ø or shopping bags

v some pieces of board, to make a wall bottom, about the length of the wall and the width of the tires

Shaping the tires

To make a single-sided wall, you cut the soft sides of the tires like this:

1. Enlarge the hole on the top side of the tire smoothly, as close to the cord as you can.

2. On the other side of the tire, you make an incision on each side.
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If you make the wall too large, or the climate is very dry, the water will be used up by the plants before it reaches the bottom, and then you will not get any clean water back. If you make the wall to small, the transfer time of the water will be too fast, and the water purification process will not be sufficient.

You’ll have to try some experiments. Consider the possibility of extending the wall!

How to cut the bags open

Cut the middle of the sides of the bag open down to the bottom. Fold the bag open. If the top is wrinkled or folded by the manufacturer, cut it off. Then you have a sheet of plastic that is slightly longer than the tires. If the sheets exceed the width of the tire, don’t mind. You can fold or cut it. Don’t mind the bottom in the middle of the resulting sheet.

Wall bottom

When you have cut up an appropriate number of tires and bags, you start with making the bottom of the wall. It is a box filled with sand, gravel or LECA, whatever you have access to. If possible, it is watertight in the

401

bottom.

1. Make the form for the bottom. Its width is the same as the tires, the length should be a few feet longer than the planned wall.

2. Fill the form with a downward slope of sand. Pack the sand and spread a layer of plastic sheets from the lower side to the higher, slightly overlapping each other.The form from the top and side will look like this:

3. Next, fill up the wall bottom with sand and pack it to an even and rather hard surface:

The sheets of plastic are buried in the sand and form a watertight slope within the wall bottom, packed with sand.

The wall

4. Then, lay out the bottom layer of tires on the top of the wall-bottom, with the cut-out side in the same direction. Let the wall-bottom stick out a few feet on the low side of the plastic sheets.

402 5. Fill up the tires with a slope of sand/gravel/LECA, as the picture below shows. When half the tire is filled, put in a half (or folded) sheet of plastic so the water coming from the top will follow the sheet, percolating to the front of the tire. Don’t fill the entire tire with plastic, just to the width of the hole.

6. After the sheet is placed, fill the rest of the hollow of the tire entirely with sand/gravel/LECA. In the front, where you have cut up the tire, you might place some less porous material, as fine sand, to suck up the moisture and let the plants root easier.When the water has reached the front of the tire, it will follow the hollow of the bottom layer of the tire (striped arrows) to the slits.
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7. Do this with all the tires you have laid out. Remember that the filling must be inert material. The plants shouldl not get any nutrients from it, only from the water that percolates through the wall.

8. After the layer is filled, pack it and put on another layer of tires shifted so the middle of the tires in the second layer is over the middle of the sides of the tires in the layer below. You might need to fill up the space that forms in between the layers of tire, or let plants grow there, too.

9. When you have built the wall to a sufficient height and width, it will look like this from above (slightly x-rayed, you can not see the filling). The arrows show the direction of the water flow.

How to bring in the water, and how to get it to circulate.

In order to function, both for plant growing and water purification, the water should be added continuously from the top and collected for another round from the bottom layer.

To add the water at the top

In the upper layers of gravel the incoming organic material is digested by soil bacterial action. However, should the grey water be very rich in clogging organic material, it might be a good idea to consider an intermediate tank to allow it to settle.

The next task is to spread the water evenly over the wall. One method

404 might be: On the top of the upper layer of tires, you make an absolutely horizontal layer of gravel. On this layer, you place a rain gutter attached to the inflow of water. This will allow the incoming water to flow in and spread evenly over the surface without clogging. On top of the gutter, you place another, larger gutter upside down. When you are sure that incoming water will spread evenly all over the wall, you cover the inflow with another layer of sand/gravel.

To obtain the water at the bottom

The bottom of the wall consists of a box that preferably is waterproof. (see Wall bottom) The water percolating through the wall will collect in the side. There, you make a self-sucking siphon that will suck up water if one end is placed there.

How to make a self-sucking siphon

It is easy to make a siphon that start sucking the water if you take a plastic bag, open it at both ends, fill it with textiles, plastic cloth or any porous material. One end of the cloth-filled plastic bag is placed in the low-end of the wall bottom, the other in a tank placed slightly lower. The cloth will suck up the water, transport it inside the bag and release it to the tank by gravitation. The cloth will also work as a filter.

Cut the bag like this:
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Then, fill it with porous material and bend it. Place the siphon in the end of the wall bottom and attach it to a tank to collect the purified water:

Placed like this, the tank will eventually pour over (plant some water-loving plants around!)

406 The system

When you have built the wall, you plant in the pouches in the openings in the tires. Even a very narrow opening can be planted, since the roots will spread around in the moist and nourishing material. It is the plants that conduct the purification process. (And, of course, yourself, when you pick the plants).

The plants should therefore preferably be of some edible use, so you will pick them regularly. Younger plants will also be more vigorous. The exact variety will be chosen from what normally grows in your area, but it is a good idea to prefer herbaceous plants in favour of ligneous, so you can harvest a large part of the plant. Tomatoes could be a good idea.

The water collected in the tank is much cleaner than the water put into the wall. But it is not entirely void of nutrients. Therefore, it can (and should!) be pumped up to the entrance of the wall again, for another round. This makes the wall ‘larger’ in practice, since each litre of water passes the wall several times. The pumping can be done with simple membrane pumps made of tires, too. Use a wind turbine or passers-by to drive the membrane pump!

From the tank, water can be taken to the house and used for ‘grey water’ purposes. Then, it is returned to the wall to feed the plants, and so on. After the wall has ‘settled’, it will be more efficient in purifying the water. Check its performance regularly, so you can take advantage if its capacity.
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A double-sided wall

In the description above, a single-sided wall is described. It is well suited for the side of a house, in a slope or the like. However, a free-standing, double-sided wall is equally simple to construct, and it is doubly efficient regarding its growing and water purification capacity. The only difference is the way you cut the tires and put in the plastic.

Instead of enlarging the hole in the top to one side, you enlarge it in both sides. The incisions in the bottom are in the middle of the tire.

The plastic layer is folded in the middle instead of sloping from one side:
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In all other aspects, the wall is constructed in the same way, but here, you get a free-standing wall.
