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           Chapter 6                        The Broad Plan                                                  

     
Before we can come up with any feasible plan for the future, we have to form a perspective of where we are going, what the penalties are, how much it will cost, and what the priorities are. Presently nothing like that has been done. It is imperative to realize that all factors will get worse with time as resources dwindle. The whole process of saving mankind is like saving an old person. More and more measures are applied until at last nothing works. Reduced populations will of course allow humans to exist for longer periods. Morality demands that we stop waste and save resources for future generations. It is self serving to say that we have time because the lead time to thriftiness is long and during that period many resources will have been wasted and gone forever. You can’t recycle energy but you can save it. Our present resources must be used to create energy saving and producing installations that will last for many years. A long lasting apartment house for example is like having a big stored energy supply in the basement. It just goes on saving energy over and over. However there is a first cost both in energy and money in building it. We must do that now while we have the resources. 

       The following major points outline the methods of surviving the next 200 years. Beyond that it is hard to predict but obviously increased efforts will be needed as time goes by.

                                        There Must Be a Sense of Urgency

     Activism is essential in spreading the news of the desperate conditions that will follow the demise of gas and oil. Everyone needs to be aware of the problem and thinking hard as to how to find a solution. We need here the kind of patriotic fervor that makes people go to war. It will indeed be a war against ultimate and universal poverty. There must be efforts and enlightenment in every city that will cause them to make the zoning changes and do some of the experimental programs that will determine our future. We must constantly use the argument that our present waste of resources is ruining the future of the children.

                            We Must Form an Emergency Plan

    Initial measures are the emergency measures you must take to keep people warm and give them food before the energy program has proceeded far enough to give relief. Higher energy costs due to shortages or to energy taxes will cause extreme loss of jobs. Such costs will also make it difficult for people to shop or do other essential things, yet we must levy the taxes both for revenue and stopping energy waste. We will need to conserve energy in a miserly, dictatorial manner because we must have it in order to have enough energy to construct the Ecomindiums, windmills, and other things that are essential to living and also make jobs. We must also initially set up an emergency food program that would include soup kitchens and care packages. You must feed people even though they have no work. A program to pack houses with people will be essential to save heating energy and to cluster people for work at important locations. We probably also will have to forbid that single people live alone in houses.

     Shortages in energy will cause mass unemployment whatever we do. Therefore we must organize work programs like the WPA in order to keep the essential work going. For example, planting trees is a low caste, low paying job. Yet it is essential to our survival. 

      One big question is how much energy we can save just by doing things that does not alter society very much. We can reduce total consumption by just forbidding things like Casino gambling, organized sports, skiing, single people in houses, and many other things. Since transportation costs and heating in winter are vital to these activities, high energy taxes could also cause a major reduction in them. Car pools must be forced and drivers who are alone must be penalized. Obviously the bureaucracy uses a lot of energy so that must be reduced in size. Everything in society must be carefully looked at. Fortunately one of the benefits of striving for sustainability is that everyone must work. It is up to the government to organize this so that everyone is working in an essential industry. Local government must become heavily involved in this.

                Conservation Must be the Biggest Part of the Plan       

      It is important to realize that there is no way that we can produce enough energy to continue our present life styles. This is true whether we express it in terms of morality, cost, energy, labor, climate change, or raw materials. The SUV will die regardless of what we do. If we tried to produce all of the energy we are using now, everyone would constantly be on a giant treadmill and they would soon die of exhaustion. Even in the present, our house and car life styles are eating into our free time and driving many families to desperation. Running out of resources is a great danger for all of us. To that we can add the immorality of wasting resources that following generations will need far worse than we do. Excessive use of energy destroys not only fossil fuel resources at high rates, but also precious raw materials. The entropy of raw materials will make each new century more difficult than the last. Furthermore, Global Warming is like a giant sword hanging over our heads. The only way to fight that is by using less energy and by planting enormous numbers of trees. Most thoughts of producing large amounts of energy are pipedreams fueled by politics, self interest, and lack of serious calculations.

       Since it will be necessary to reduce consumption of energy by more than 50%, it is obvious that conservation will be our principal energy source, starting from now. Of course we also have to produce energy but that production will become more believable as it gets smaller. 

     If we look in history to see how to save energy, we need only to look at Europe prior to 1950. It was a land of apartment houses, trains, streetcars, and bicycles. Apartment heating was done with carefully conserved coal or wood. Much of the energy for transportation was in the form of electrical energy made from coal. I am sure that the energy used per capita was far lower than our present consumption. For that matter we can look at other countries the world over because almost all of them use less energy than we do. The obvious, simple solutions to Global Warming and energy shortfall are apartment houses, fewer cars, streetcars, and trains. There are also many other economy tactics enabled by better engineering that will be needed if we succeed in achieving an energy stable society.

      Some of the middle class arguments against conservation are laughable. For example one argument is that people can never live and be happy in apartment buildings. People have been living in apartments for 100’s of years and are presently doing so all across the Earth. That is why most countries are using far less energy than we are. Part of the population, especially the poor, the elderly, and thrifty people will go into apartments rather readily. If we can create sustainable life styles for even 1% of the population then we have demonstrated Sustainability to all the others. Soon, hunger and cold will drive them into thrifty living styles. Another argument is that conservation can’t possibly create sustainability because, obviously, some energy is essential. Of course we must find ways of producing new energy. However it will be a lot easier to produce 30 Quads (quadrillion btus) than the 100 quads we are using now.      

     The cost of any sustainability program will be so high that most people will have to work in farming, Ecomindium construction, and manufacturing products related to both conservation and alternate energy production. At present much of the burden of life is caused by excess consumption in paying for houses and cars. As the cost of living mounts, people may be happy to escape this burden. Sustainability programs will reduce living costs, provide total employment, and will increase the welfare and happiness of the poor. Another welcome aspect of sustainable housing is that the footprint of man will be reduced and both agriculture and nature can be close to the backdoor.

     People will simply have to learn that they must produce and conserve for everyone’s good and for the next generation. Many of our cherished beliefs in freedom are based on the affluence of cheap oil and can’t survive. There is no God given right to turn farmland into golf courses, to live alone in large houses, or to drive extravagant cars. Most of the rest of the world lives on much less than we do and we can follow their example in many respects. However the name of the game for an intelligent society is to conserve while being as comfortable as possible. If we do all of the right things, it may be possible to maintain a pleasant but conserving living style for a while.

     We Must Make Farming and Fertilizer Independent of Foreign Oil 

     One of the first things we must do is to convert farm machinery to operate on energy from locally derived fuels. This can be done by quickly growing enough oil seed crops to partially run our farms. By using dual fuel Diesel engines and wood gasifiers built into our tractors and other machines, we can use crop residues and wood for part of the fuel; probably at a ratio of about 25% Diesel and 75% wood. Ethanol and methanol are of course possibilities. The philosophy of using local energy resources must also be extended to fertilizer manufacture. Big wind farms should be clustered with fertilizer factories in order to make ammonia on the spot. This reduces the problem of long distance power lines because ammonia can be shipped by train. Transport and distribution of food must also be accounted for. The transportation problem can be resolved by running trucks and trains from biofuels. However a much better solution is to grow as much food as possible within a one mile distance of where it is consumed.

                          We Must Gradually Cut Our Population

     In the future it will be necessary to grow food by somewhat more primitive and more fuel efficient methods, thus requiring more land per capita. Furthermore, we must grow large quantities of biomass for fuel and also must grow more nitrogen fertilizer as our resources to fix nitrogen artificially are reduced. All of this takes land. Therefore the ability of populations to survive depends on the ratio of arable land to population. Presently we have a better ratio than most countries and we must keep it that way.

     The total drain from natural resources is always proportional to population and those resources will always keep diminishing. No one wants to kill anyone or to see a dieoff. Therefore it is imperative that we find more benign ways of gradually reducing population. Since population growth in the US now is mainly coming from immigration, the first step is to stop all immigration except that from people of higher levels of intelligence. As energy sources dwindle, there is bound to be famine, suffering, and death all across the Earth. Shutting out immigrants who are desperately in need is a heart-rending process. However there will be an endless number of starving people as oil supplies collapse. It is not smart for us to accept large numbers of immigrants who are having 6 children per family for ethnic or religious reasons. These countries must be taught to control their own population growth and that teaching will probably have to come from catastrophe. We can’t save these people and can only help them by creating good examples of what a culture most do to survive. Therefore we must cut off all immigration except that by young and highly intelligent people. We need the brains from these other countries and it is logical to save them because from a humanitarian standpoint some lives will have been saved. If we pick the smartest it will be easier to meet our national problems. In other words do not import laborers to do unpleasant tasks but let some of the college students or college professors stay. The flow of brainpower from other countries is probably one of the big reasons we have been able to keep our technical strength up. This must be maintained. We need to employ this flow of brainpower from other countries with lower standards of living and use it to help everyone.

      We must work on methods of changing our internal population growth patterns. That includes making unwed parenthood and child abandonment into major offenses. We also have to create a culture where intelligent women are encouraged to put children before careers. The brain drain coming from the failure of college educated women to reproduce themselves must be enormous. We also must look at means for discouraging large welfare oriented families. There will have to be means of discriminating against women who have large numbers of illegitimate children. The easiest way may be to heavily sanction men that do not support their children. 

                            Clumping of Population is Essential

     An important factor in achieving sustainability is the clumping of human population into designed rather than randomly grown complexes. Clumping by housing people in large buildings reduces the all important heat used for keeping warm in winter. Clumping also reduces essential travel to the point that more energy would be available for recreational travel. If most people live in clumps in cities they can survive winters better. In the summer, farmers may spread out more but at least there is no incessant wasteful commuting. Clumping of people makes more farm land, wild land, forests, and wilderness. Hunting will always survive because it is not only a built in instinct but is also a method of harvesting wild meat 

     Commuting is a major cost that we simply can’t afford in the future. The ideal survivable culture would live in large truncated cube general-purpose buildings that house apartments, factories, and as many essential businesses as possible. Clusters of such buildings would enable communal heating systems, larger factories, and a more interesting culture. These clusters must be surrounded by farmland so that the transition from factory worker to farm worker can be made on a seasonable basis.

                 Our Population Must Work in Farming and Manufacturing    

     As we grow weaker with time it will be essential to make a greater share of our population contribute to food, shelter, energy, and essential manufacturing. Our present society is weakened to such an extent by parasitical occupations that the only way we survive is by using large amounts of fossil fuels. This can’t continue for long and “The Man With the Hoe” will become important again. The ratio of man hours to energy used must go way up. In other words in some cases it may be necessary to grow potatoes by hand rather than to use the plow. We must increase our technical skills and inventiveness. We will have to graduate large numbers of engineers to design the energy saving devices that will reduce the back breaking labor. Farming and gardening experts will become essential. Horticulture experts that breed new plants and formulate methods of mass production sowing of tree crops will be essential. We have to learn to plant trees like we plant corn now. 

                          We Must Create a Civilian Conservation Corps

      There must be a labor force that does the hard work of conservation at a low cost. This would probably consist of several groups of workers with a common administration. One group would be a criminal group that would come out of prisons. Another group would be a petty crimes group recruited from first crime non violent offenders. Drug use could be almost stopped by testing and then sentencing to a short hard work sentence. The drug user would be tested and sentenced until tests were no longer positive. Tests would of course be continued on an almost lifetime basis. Other than the work sentences, drug use and small time dealing could be almost decriminalized. This would encourage family members to turn addicts in. Another group would come from the military. Physical fitness is of the utmost importance for the military. Furthermore soldiers could help supervise prisoners. Still another group would be a simple youth corps catering to youths that have little money or purpose. The youths could be combined with volunteers or unemployed.

      These groups could plant trees and shrubs for wildlife, food, and fuel. They would assist farmers in order to get more farm output. They would carefully tear down old houses and buildings in order to save the building materials. They would cut down noxious trees and shrubs in order to make fuel from them. They would specialize in cutting trees in difficult locations. They might build primitive structures out of straw bales or other inexpensive materials. They also might specialize in some skill in construction such as building basements. Sooner or later they will have to dig basements and build foundations out of old concrete fragments.

               Farming and Manufacturing Must be Decentralized.

      We must decentralize on a national basis in that we must continue to manufacture and otherwise create at least 10% of products in each category that we might import. Lost skills and machinery are hard to regain. Furthermore the long term trend will be against world wide trading as the costs of transportation soar and imports become more expensive. Another factor is that civil unrest or lack of energy in foreign countries may make their exports less available. Trade is obviously essential but must not be depended on. Transporting goods in large quantities to or from other countries will become impossible as energy shortages mount.

      Still another factor is that each region within the US must produce as much as possible of its own goods and needs. Transportation of all things will be a major energy cost and that can be reduced only by decentralization. Every community in the US must concentrate on food, shelter, clothing, and energy. All items must be produced as close to home as possible. This means that every town will have to have extensive truck farming operations. Canneries, food freezing, packaged food production, and all other food storage industries must be accomplished on a local basis. Of course that will not give us bananas or oranges in Michigan but if we stop transporting things we can make locally then maybe we can afford some of the more useful luxuries. Food that you have in storage will save your life in time of need. Freezers must be an integral part of total energy building design. Actually, refrigeration used to preserve food in winter can also provide some heat for buildings.

      Local government has to be technical enough to fully support the growth of essential industries in each part of the nation. Comanufacturing is an important energy saving technique that requires the development of small industries. Anything that can be produced within 50 miles of its usage point will save energy transport cost. Rail transportation is probably the only way we will be able to move people or goods. 

        We Must Combine Energy Sources and Manufacturing

     Every energy source whether it is nuclear, coal, biomass, wind or solar must have factories close by and in cold regions, Condominiums to use waste heat for space heating, In other words power plants must use all energy efficiently. Most of them must be built for a special purpose. An example of this is that in Canada, tar sands require heat energy to soften them so that they can be refined. One proposal was to build a nuclear power plant close by so that waste heat, and electricity (must conserve) could be used to refine the tar. Other possibilities would be to build nuclear plants close to shale deposits that might yield carbon and nuclear fuel.

      Wind and solar both put out little power at certain times of the day. Therefore it is better to position them near each other in order to level out production. Optionally operating industries such as making hydrogen and oxygen by electrolysis (just an example) could be used to level peak outputs while doing something useful. (There will never be enough hydrogen to power our fleet of cars.)

      Another example would be to use waste heat from a nuclear plant to heat buildings. In our desperation we might want to live near such a plant. These plants could be put offline in summer and much of the production switched to solar. This would save nuclear fuel while offering time for safety repairs.

      What must be realized is that essential manufacturing is more important than consumer excesses. We may be able to live without electricity but we can’t live without power hungry nitrogen fertilizer. 

              We Must Make Small Scale Distributed Power Possible.

     Cogenerators are an excellent way of saving energy. Ideally, in winter, all power would be generated by small units in buildings. However they need a grid power system to use surplus power and supply power when needed. Power meters would have to measure power in both directions. In order to accelerate cogeneration, the rate should be the same in either direction. This of course hurts the big power companies and rate adjustments will have to be made. Also there should be no minimum rates for power. This allows the thrifty user to save. Instead, rates should accelerate for high users.    

                   Mass Plantings of Trees are Essential to Survival

      Presently, in addition to being used for energy, coal, wood, and oil are also used to make vast numbers of chemicals. This requires a hard carbon source. When fossil fuels are gone our only way to make these chemicals will be from wood or other biomass. Solar and wind energy will be useful for many things but without the carbon of wood they can’t make liquid fuels that will be so essential for tractors and bulldozers. Solar and wind can help to heat us in winter but the only reliable fuel for winter that works when the wind howls and is storable for several years is biomass. Carbon Storage of biomass is a measure to counter Global Warming. Trees are an energy storage that would allow us to get through periods of extreme scarcity.

     Trees are our ultimate energy source because they can be grown without plowing. Excess planting of nut trees, fruit trees, berries, and garden periodicals provides easy to gather wild food for humans. Fruit trees provide food, energy, and food for wildlife. Some of this wildlife can be hunted and used as food for people. Grain feeding of animals may not be a paying food source but grazing animals that require little care and feed themselves from a verdant land certainly are. I am not sure but it probably would be wise to import a small antelope for example, to gather food from natural grazing and sport for hunters. Our deer are a little too large and dangerous to permit them to become totally ubiquitous.

       Excess amounts of fruit may be used to make ethanol for precious tractor fuel. Excess nuts from trees would not only be useful for food but also for biodiesel for tractors.

     Abundant nature is a major recreation for mankind. We must create a garden of Eden here in the US rather than a concrete jungle. Therefore it is important that many species of trees be planted. 

      Labor to do this job can be gained from convicts, a WPA, volunteers, and temporary paid labor. Also the school systems could combine tree and other biomass plantings with the need to learn and to earn a little money. Any time kids learn a detailed process they are improving their reading skills. The gathering of seeds, testing them, and getting them into the ground is all work that could partially be done by children.

     Therefore each child from the first grade on up will have to learn how to germinate fruit tree seeds, and how to graft fruit trees. A large part of genetic research must be directed toward producing fruit seeds that germinate to produce bearing plants that spread naturally. We will have to plant many billions of them so cost will be very important.

                   We Must Universally use Sewage for Fertilizer

     There are many fairy tales about using sewage for fertilizer. These include the spreading of diseases, and problems with heavy metals. The truth however is that our present society is sustained only by making large amounts of nitrogen fertilizer from natural gas and by mining large deposits of phosphates in Florida and potassium in Canada. Without the output of these mines or the use of vanishing gas, the country would starve. The only fertilizer resource that will always be present as long as humans are around is human waste. If there are obstacles and problems in using human waste we simply will have to figure a way around them. We can of course also get natural fertilizer from manure, crop wastes, legume crops, and biomass ashes. Manure from grazing animals and wood ashes are methods of gathering fertilizer from adjacent land. Whether that can proceed to infinity without sucking nutrients from soils is another question but that won’t happen for a long time. Presently fertilizer leaches away and must be renewed. This removes salt and other adverse chemicals but unfortunately means that the resource is not infinite. We must work on methods of recycling fertilizer by chemically removing salt and other adverse chemicals from soil and ashes. Eventually we will want to recover fertilizer and other chemicals from seawater.    

     One imperative part of recycling sewage is to develop soaps and detergents that are good fertilizers. This will enhance the value of sewage as fertilizer. The old argument that detergents pollute water does not apply if sewage is universally used as fertilizer.

                       We Must Invest much More in Our Future

     Presently Congress has no inkling of how bad energy shortages will be or the cost of replacing fossil fuels. Alternate energy is constantly talked about but represents less than 1% of our total production. Congress simply doesn’t understand the huge sums needed and the essential nature of doing it. As an example wind energy is well developed and could be immediately put into large scale production right now. We just have to commit the cash to do it. The total long range investment in Sustainability may be as high as $20 trillion. We could only make that investment over a number of years and must start now before it is too late. If we are totally strapped for energy we may never be able to regain a comfortable living standard again. Windmills built now can make essential things like fertilizer, windmills, and solar panels and increase our ability to deal with energy poverty. Bulldozers that dig big, deep basements for energy saving buildings are assisting the future. Much of our concrete should be going into big building basements rather than roads, driveways, or houses.
                                  We Must Spend Our Money Wisely

      We must be aware of the Trojan Horses of energy because they waste money that is sorely needed for essential projects. Furthermore they attract public hopes and interests that would better be put into other things. Most exotic solutions to the energy problem will fail due to bad ideas, insufficient production rates, high costs, too much invested energy needed, short life, lack of enough raw materials, and over complexity. A bad project could waste enormous amounts of money and effort. For example, hydrogen is presently supposed to help save the auto industry. Hydrogen is not an energy source and must be made from other energy sources such as natural gas, coal, wood, or electricity. Since we will be facing a shortage in all types of fuels, converting from one fuel to another is senseless. Oil is 42% of our consumption now and can’t be replaced by anything small. In other words, something more important will suffer if we spend all this energy on cars. It is very likely that the hydrogen economy will depend on the building of many new nuclear power plants. This is not good because the next poverty stricken generation will have to pay for the cleanup costs. False hopes of hydrogen will impede efforts to get fuel efficient vehicles on the road now. Hydrogen is a valuable chemical useful for making fertilizer, liquid fuels, and many other chemicals. Therefore, research in making hydrogen more efficiently is worthwhile. However, spending money on hydrogen filling stations is a total waste of taxpayer’s money. 

     Another Trojan horse is getting energy from space. The initial investment in dollars for such a project would be so huge that all other energy investments would be destroyed. The investment in energy would also be impossibly large. We are much better off to spend our money on huge arrays of earth bound solar mirrors dedicated to supplying the power and heating needs of large buildings. Not building houses, and building Apartment-manufacturing complexes are a sure way of cutting energy needs to the point that we can produce enough to survive. Tree planting programs are a much better investment than energy from space.

     Still another Trojan horse is the subsidization of large energy corporations that really are not producing enough to justify any gift. Still another Trojan horse is the building of large new centralized power plants and the transmission lines to send their power for long distances. Localized production of electricity from smaller plants will permit cogeneration and a great saving in total energy used. Any power plant that is not a cogeneration plant in a cold climate is a waste of money and energy. It is the low tech conservation and energy production programs that will pay off and we desperately need public participation now in order to get them started. The President, the Congress, and the public are woefully ignorant of the needs of thrifty energy production and conservation. People who understand the true nature of the problem must work hard to get the public support needed to fund essential projects. Such funding can make many jobs.

     Research in fuel cells is warranted because they may be a partial answer. However because of high costs and lower than expected efficiencies it is likely that engines with improved efficiencies will be a better investment. Fuel cells work better with hydrogen that probably will never be available as an auto fuel. Engines can burn very dirty fuels made from coal and wood.  

                                We Must Stop Wasteful Practices

      This country is shooting itself in the foot by spending large amounts of energy on things we don’t need. A big conservation step is simply to not do things.

       One simple example is the construction of new large houses. A ban on new houses would stimulate development in the direction of concentrated housing. Builders would have just as much work building apartments as they do now on houses. If most of the elderly, poor, and single people were encouraged to live in apartments there would be plenty of houses for others. However the next stage would be to tear down the houses.

       We must stop building big cars. There is no reason that four cylinders can’t do all of the business that 8 and 6 cylinder engines are doing now. A 4 cylinder engine having the same horsepower as an 8 cylinder engine is more fuel efficient. We need cylinder taxes and CAFÉ standards.

      Building of new roads or even costly repair of roads must be cut back on. New roads promote commuting and the car culture that we must get away from.

     The construction of new power plants must be stopped. Power problems must be handled by conservation, alternate energy plants, distributed generation, and even home energy plants. The power plants we have now must be preserved and improved because of their investment value. However, we should not build new ones..

    Obviously the first step of conservation is to stop doing as many unnecessary things that consume energy as possible. For example we must stop building airports, must ration flight travel, and must tax and ration energy. There must be no more construction of pleasure palaces such as gambling casinos and sports domes. We have to stop destroying old buildings that can still be useful because the embodied energy in the bricks and cement must be conserved to the fullest extent. Repair, refurbishment, and adding to, must be a construction craft that is perfected through obsession. All larger buildings must be converted to combination buildings that combine as many functions as possible. We must give more consideration to the energy costs of all operations than the dollar cost.

                                            Reform of Education

        The biggest problem with education is curriculum. In other words we must drop junk courses and substitute sustainability courses that will influence society to make the necessary sacrifices to protect the next generation. These courses must not only show the catastrophe that is coming but must also look for remedies. All education must be more practical, and gardening may become a major course. This means that people who wish to make their living by communicating rather than by producing something tangible and useful will be sorely disappointed. We must graduate far more engineers and other people with technical skills. Every present endeavor, including sacred cows like education and law must be reduced in size and cost so that we can produce more food, fuel, and  more essential manufactured goods. Manpower must be directed toward Sustainability and a lot of that manpower will have to be in physical things as energy becomes scarcer and scarcer. We won’t need exercise parlors. In the future everyone will have to put in a certain amount of physical energy both to maintain their health and to reduce energy consumption. Pre med and pre law should be abolished. Horticulture and Silviculture should be taught in grade school. Class projects and themes must be organized around agriculture. Universities must be constrained to study and do research on the problems of sustainability. They also must take many measures to save money.

      A major effort must be made to write instruction manuals for every important task. Gardening, grafting, and building a cogeneration power supply are simple examples of subjects that must be available to the public. Students should be doing this kind of thing while they are learning.

                               A Resource Based Tax System is Essential

    Energy taxes help in two ways: they provide revenue and they discourage excess consumption. It has been said that approximate gasoline revenue is 1 billion dollars per penny per gallon tax. If we could raise 200 billion from gasoline there would be sufficient cash to create many essential industries. All forms of energy and natural resources should be taxed so that conservation will become an important part of our lives. We need sales taxes, gasoline taxes, carbon taxes, kilowatt taxes, etc. These taxes should be used to increase the income tax threshold so that poor people pay lower income taxes. We need income and capital gains taxes to tax the rich. Taxes are essential to finance government funded research, alternate energy development, and sustainable housing construction. In order to reduce the heavy tax burden for the poor we can subsidize housing, jobs, and certain kinds of food. This fits in with the imperatives of moving poor people into apartments and putting them to work. 

      Another example of an energy conservation inducing program would be to have a national auto insurance program paid for by gasoline taxes. Of course private insurance would still be necessary to pay for collision insurance for expensive cars. Uninsured motorists would be eliminated as an extra cost. This is no net loss to taxpayers but would encourage them to buy more fuel efficient cars, travel in car pools, and drive fewer miles.

     We must put a large tax on incandescent bulbs and use the money to subsidize fluorescents. The large amounts of incandescent bulbs being put into new houses is a threat to our future.

                            There Must be Universal Employment 

      The task of creating sustainability is so great that that we must create universal employment. We can’t afford a welfare system. Obviously we would use taxes, incentives, and government investments to create jobs in essential industries. We would also have to move people into cultures that would help them to be useful. There are some essential things such as tree plantings that free enterprise will never fund. Therefore we need to create public works programs such as the Civilian Conservation Corps of the Roosevelt period. Such programs could plant our nation, harvest invasive plants and wood waste for power generation, and tear down houses and recycle building materials into apartments. Work programs should be used to eliminate welfare. We need to reduce employment in bureaucracy, legal work, social work, and paper work. We need to increase employment in agriculture, manufacturing, and Engineering. Presently only 10% of the population is doing useful work.

      Changes in laws must be implemented to get convicts to do essential work. For example there should be work sentences that require the planting of 1000 or more trees. Every convict and every welfare recipient should be planting trees or manufacturing something useful.

                                                We Must Recycle

      Recycling saves raw materials that would otherwise be lost for future use. Bear in mind that even if we recycle to the 90% level there still is an attrition of 10%/yr, so the ultimate in recycling must be a major goal. There is a constant entropy of resources that will limit the life span of mankind.

      Probably the most important thing to recycle is fertilizer in the form of human waste, animal waste, Biomass, and wood ashes. That will probably require a lot of good chemistry to remove harmful substances. Metals of course would be a major objective. We must constantly work on this problem because we don’t want to have to mine landfills for the materials in them. It takes too much energy to haul and bury this stuff. Can you imagine the total amount of tungsten landfilled as old light bulbs, or the rare materials in fluorescent lights and cathode ray tube phosphors? Sooner or later these materials will not be available to us.

      One essential element of recycling is to remanufacture items into products that can be used locally. A good part of the cost of recycling is in avoidable transportation. Each town needs a toilet paper factory to recycle paper and a plastics factory to make new products from old plastic.

      Recycling of waste is a better way of using it than creating power, but creating power is better than landfilling it. The burning of mixtures of wood, solid waste, coal, and crop residues will always be useful. One of the better ways of doing that might be to make compressed fuel briquettes from composite materials. This supports distributed power generation.

                                     Remove Single Family Zoning

     Zoning laws must change so that factories, commercial buildings, and apartments can be put into residential areas. The best way to do this is with large multipurpose buildings. Everyone should be able to walk to the store, post office, pharmacy, and Doctor. Single house zoning and construction must be abolished. If society is to survive the houses must eventually be torn down and replaced because spreading out requires energy for transportation and heating. Nature and agricultural land are lost to houses. Laws must be made that force the replacement of houses with Ecomindiums. 

                              Models for Sustainable Communities 

      Urban sprawl will kill our children because of the excessive energy needed to heat houses and because of the greatly increased transportation energy needed. Sprawl caused by houses destroys the proximity principle that says that dwelling, farming, and manufacturing must all take place in a small area so that transportation can be accomplished by foot or bicycle. We can’t continue to pave over farmland. We must stop the construction of houses in order to force builders into investing in larger and more energy efficient buildings. Larger buildings are necessary if manufacturing is to be incorporated into housing. We have to change our culture and our buildings to reflect the much lower amounts of energy that will be available in the future. The words Sustainable Communities have been around a long time but most of the existing ones are built according a culture type and do not address the serious problems of future generations.

      Sustainable communities must embody the idea of thrift with comfort. In order to do this they must be partially self contained so that many objectives are accomplished in the same building or complex. Such communities must farm, manufacture, store food, and do many essential tasks. Communities must be formed around a modular building design so that a minimum level of performance can be obtained. Clusters of these buildings then will form a complex that can do large scale manufacturing. Experimental designs of these clusters must be started now in order to create models that people understand, and can copy. Experimental housing programs are easy to fund because they not only do research but also house people

      The Ecomindium is a design for modular communities. It is a large, multi story, multi purpose building that embodies the advantages of the shared walls and shared ceilings of larger buildings. Large buildings have a much higher ratio of useable space to external surface area. This means they are inherently easy to heat. If the apartment buildings have very good insulation and good windows then the heat as compared to most houses might be lower than 25%. To get further improvements, waste fuels, cogeneration, comanufacturing, and the fossil fuel heat pump must be used to make the energy costs of heating disappear.

                                                       Synergism

     It will absolutely be essential to accomplish as many tasks as possible by any one facility or endeavor. For example sewage processing must include energy production, water recycling, and fertilizer production. Comanufacturing is a synergism that must be carried out to the utmost. Another example of essential synergism is the combination of agriculture and nature. Useful fruit and biomass can be grown in areas that protect plant and animal life. There are endless examples of killing many birds with one stone and the triumph of human ingenuity will be to find out how to do many useful things in one process.

                                 Government Funded Enterprise

       GFE should work with and fund private companies in an effort to develop the necessary housing and manufactured goods that are essential for sustainability. Government labs should be used to start new industries, which could then be moved to the private sector. Since windmills are symbols both of usefulness and chivalry, they are symbolic of all of the things we need to produce.

      It is essential to remove money from the military, social programs, and the Bureaucracy and put it into Apartment houses, windmills, and the other needs of Sustainability. New weapons such as airplanes that require large amounts of oil should be canceled. Interventions in other countries such as the ones in Kosovo and Iraq should be avoided on the grounds of insufficient oil. One way of doing this is to integrate Sustainability programs into the present organizations. For example the military, the universities, the school system, and all the bureaucracies should have the task of innovative conservation and energy production built into their job descriptions.

    All subsidies for houses should be canceled. Subsidies for flood, tornadoes, and earthquakes should be canceled in dangerous areas. Laws and taxes should be simplified. Many subsidies should be eliminated. Farm subsidies should be based on tree planting or other sustainability programs.

                                            Retrogression.

        We need to look back and use some of the tactics used 100 years ago to get by on reduced energy. We need to look at steam engines, draft animals, and trains as part of the solution. Low velocity transportation eliminates wind drag losses and therefore will be universal.

                           Subsidization of the Poor and Elderly

      It is imperative that programs other than cash payments or food stamps be developed to help the poor. These should include work programs, housing programs, and food packages. Low energy housing is the thing we must subsidize because housing not only helps the current occupant but also is passed on to many generations. The payoff from an apartment just keeps going. On the other hand people must be taught to save their own money to take care of temporal survival needs such as food and health care. Subsidization of housing reduces the cost of living so that people can take care of their other needs. Reduction in welfare will reduce the bureaucracy and save money. Social work and the cost of living can be reduced by the development of Clans (Cooperatives).

                                       Essential Industries 

       It is important to designate and support essential industries such as cottage manufacturing, construction of Ecomindiums, windfarms, mass planting of trees, farming, making nitrogen fertilizer, cogeneration equipment, and building solar mirror power plants. We must find a way to finance these industries at the expense of less useful industries. This money must be spent over time but action must start immediately before energy scarcity chokes off all operations. The government must become very creative at forming these industries either through direct government financing or through tax incentive driven free enterprise. If there were a grand edict against building new houses, or against structures less than 10,000 square ft foundation, four stories high, this would force the construction industry to put its money into Ecomindiums.

                               Constant Research is Essential                         

     Every State should have a giant research laboratory, which develops products, and facilities, which enhance sustainability. Energy conservation and production research is best structured around the needs of large multi-purpose buildings because these are the structures that will shelter us. Energy produced close to usage point will not have to be transported long distances by power line. None of these statements are meant to conflict with biomass plantations, large solar energy power production, or windfarms. However the closer the power consumer is to the power source, the smaller the investment in pipes and wires to carry power will be. The research should start with the design and outfitting of an Ecomindium. There will have to be many hardware products developed.

From there it has to start to deal with the social structure and commercial aspects of the Ecomindium. Any products developed in such research are of course transportable and could mesh with various types of environments.

          At the present time we have fairly well developed versions of large windmills but we don’t even what to produce in the areas of small windmills, breeder reactors, and solar systems. Certainly solar voltaics are not the answer for solar power. There is no way that we can produce all of this stuff overnight without huge expenditures. However we can do the R&D fairly quickly and at a relatively low cost.

                                 Budgets, Priorities, and Plans

        Presently the USA is using close to 100 quads (quadrillion BTUs) of energy. Therefore, we can consider 1 quad to be 1% of our present consumption. With our present population, this is equal to about 360 million BTUs/yr/capita. In contrast Europe uses about 160 million BTUs/capita, and the Chinese are using more like 35 million BTUs/capita. This tells us immediately that there is a way out if we choose to use it. With no plan then there will be utter disaster. If we can cut our per capita consumption to somewhere around 100 Million Btus/yr and invest heavily in conservation and alternate energy then we have a chance to prevent starvation and survive in comfort until the coal runs out or perhaps 200 years. After that economy measures will probably have to be even more severe. Hopefully by that time we will have made the necessary changes for a more permanent society that sees conservation as the ultimate goal, and every citizen is pursuing this goal. 

       A crude energy allocation for the immediate future might be production of 25 quads coal, 10 quads nuclear, and 10 quads each from solar, wind, and biomass. This gives us 65 quads of production. We can probably add 10 quads from gas and oil for forty years thus bringing our possible production to 75 quads. This means that we will have to start conservation and alternate energy production immediately in order to conserve from 100 quads to 75 quads. Because of the incompetence of our elected officials, this allocation is probably optimistic, and conservation methods must proceed vigorously. In order to get a safety factor we might as well say that consumption must be reduced by 50%. As time goes by, more and more resources will be depleted, and all things will be wearing out. This means that the need to conserve will become more imperative with time. Making energy saving and producing facilities will take a lot of fossil fuel energy so we must start before it is too late.

      If we contemplate the above numbers it is obvious that we are already getting 22 quads from coal so getting that much for a while will be no problem. However if we try to greatly increase that number we will start to run out much faster. Furthermore it takes enormous amounts of precious oil to mine coal now. If we go backwards in time and use older methods then mining will be so dangerous, unhealthy, and laborious that mining will be like military service. Coal has the problem of making more greenhouse gases. Both coal and nuclear must be looked at as temporary sources needed to give us time to create a society that reduces consumption enough to survive on solar, wind, and biomass. I believe that some experimental nuclear plants will have to be built to get us over this hump of building enough apartments and sustainability centers. Biomass has to be looked at carefully because long term, it depletes soils. However, in the next 200 years it will be essential to use it to get through winters and furnish fertilizer. Hopefully in the long run we can find some way to mine the oceans for fertilizer. Diversity is important here because it reduces the necessity of storing energy. There are few good choices so we must choose the best of the bad. Certainly inherent conservation such as low energy buildings, cogeneration, comanufacturing, and efficient lighting will be the longest lasting energy alternatives that we can hope for.  

      At present costs of windmills it is simple to make a calculation to show approximately how much initial investment would be needed to produce 10 quads from wind. If we assume that wind investment will be $1.20/peak watt and that the duty cycle of wind is 30% then a peak watt will produce 24*365*.3=2628 watt hrs/yr. This means that $1 invested will produce 2.190 kwhrs/yr. If ten quads equals 10^16 btus and the conversion factor is one kwhr=10,000 btus, then 10^12 kwhrs =10 quads. The total dollar cost for 10 quads (10% of present consumption) is then 10^12/2.190=$457 billion. This gives us a quick guide post as to how large the ultimate costs of sustainability will be. Since we are talking about very approximate numbers we can round this off to $500 billion. We can obviously hope that mass production will greatly reduce these costs, but shouldn’t count on it. There have been rumors that windmills may be coming down even more in cost, perhaps to $.5/peak watt. This would be an unlikely Godsend. Initial planning of solar, wind, and biomass should be limited to 10 Quads each because there are so many different places to spend the cash. We might run out of good locations for solar and wind. On the other hand, if enough good locations for wind are found and if wind looks as good as it appears to be, then initial investment might favor wind. 

     There is no short way to compute the dollar cost of solar because, due to budget cuts the optimum system has not yet been developed. We can guess however by making the following very approximate calculation. Wild estimates are important because they keep us from making dangerous mistakes. In good sunlight a square meter of collector surface can bring in 1 kw of power. From tables out of the “Solar Energy Handbook” we make a wild guess that 2.5 kwhrs/day/sq meter is an average amount. There is of course much more energy available in summer than in winter. We then multiply by 365 for days in year and by .20 to allow for efficiency of conversion. A square meter then puts out 182.5 kwhrs/yr of electrical energy. As mentioned previously the conversion factor from btus to kwhrs is 10,000, so 10 quads or 10*10^15 btus=10^12 kwhrs. It would then take 10^12/182.5=5,48 *10^9 square meters (1 sq meter =10.76 sq ft), ( or 5.89 *10^10 sq ft) ( or 2115 sq miles) total  of mirrors to gather 10 quads of energy. I have seen cost numbers posted of about $80/sqmeter, but will use $100. So it will take about $548 billion to pay for the mirrors for 10 quads. Since there will be large additional sums for the mounting and for the collector whether it be high power solar cells or a boiler-steam engine Rankine system, we will round this off by almost doubling it to get $1 trillion initial investment for 10 quads from solar energy. If we are pessimistic we could say that $1.5 trillion would be needed to build facilities to make 10 % of our present energy consumption. There is also a possibility that the cost of mirrors per square ft can be brought down radically. That would greatly reduce the investment.

      Biomass is also difficult to calculate because we must compute not only the cost of planting and harvesting of wood, but also the gasification facilities and engines needed to turn it into electricity.

From “The Handbook of Solar Energy” we retrieve the information that the cost in 1976 dollars of getting a million btus from biomass was about $1.8. From this we make a guess that it would take about $5 /million  btus in present dollars. Then the cost of growing and harvesting 10 Quads (10^16 btus) would be $50 billion. To get the cost of the power plant we assume $1000/ peak kilowatt. With a duty cycle of 80%, a 1kw power plant would put out 7000 kwhrs/yr. If we assume that cogeneration is used we can assume at least a 50% efficiency or about 7000 btus/kwhr. For ten quads, the equivalent kwhrs would be 10^16/10000= 1 trillion kwhrs. We then divide this by the 7000 kwhrs produced per kw of capacity to get 142 million plants needed. At $1000/plant the cost would be $142 billion. If we add the $50 billion needed to grow the biomass, the rough cost would be $200 billion. Hey, biomass could be cheaper than wind. Get those trees into the ground! The long range problem though is that biomass might deplete the soil. However, biomass is essential in that it is the only fuel that is ubiquitous across the US, it is the only storable winter fuel, It id a raw material for chemicals, and it gathers soil nutrients for fertilizer.   

     From the chapter on nuclear, to produce 10% of our energy production from nuclear it would take 124 new plants. If we make a guess that the cost of these plants is $3000/kw peak and that each plant is 1000 megawatts, then the cost of these plants would be 3000*10^6*124=$372 billion. There is no way we should take this calculation literally. It is just a place to start. The unknown factors such as exact costs, overruns, cost of storing waste, accidents, and huge energy costs to make plants must be evaluated. I would probably guess that to make 10% of our energy from nuclear it would be closer to a trillion dollars. An initial goal might be to just keep our present capacity as old plants die. We must start building new facilities immediately, but not too many of them. For now, both wind and biomass are better places to spend money than nuclear. If production costs drop, even solar may be a better bet. On the other hand nuclear is important in that it works in winter.   

     Note that all of these energy sources are necessary because of the need to have energy available as much of the time as possible. When the coal is gone, wood may be the only means of staying warm in winter. If we sum wind, solar, and biomass together we could expect to initially invest about $2 trillion to get 30 quads/yr of alternate energy. Coal will furnish 20 quads for a while. Nuclear is a wild card but we could probably count on holding our present 8 quads. 

     Don’t be fooled by these numbers. In the long run low energy housing is the best investment because it could last for 1000 years while energy producing facilities may last only 50 years. Old buildings are useful in that they offer recyclable materials and fixtures. As materials wear out and become scarce the replacement costs for energy machines will become unbearable. Therefore short lived energy sources such as nuclear that require energy for storing waste are not trustworthy in a weakened society. Wind machines may last much longer if the bearings can be replaced. 

     The biggest cost will be caused by the tearing down of houses and a shift to much larger and easier to heat buildings but we must do it. We can get a rough calculation on cost by assuming 100 million apartments at a cost of $100,000 per apartment or about $10 trillion. If we add things like railroads and streetcars to the cost of new buildings and of alternate energy, we can easily come up with a cost of $15 trillion as the estimated investment for conversion to sustainable living. Too much you say! Nonsense, we must pay the price or future generations will die off. 

     If we try to reach a goal of investing $15 trillion in 30 years then it will take about $500 billion per year. This is quite attainable if we take into account the fact that many jobs will be produced. Total employment will reduce crime, social security, and welfare costs. The energy saving buildings will reduce the cost of living so significantly that poor people can be self supporting and will not have to live a hand to mouth existence. However one immediate goal is to have enough manufacturing to be able to export and produce essential products like nitrogen fertilizer. Another immediate goal would be to make energy needed for farming and food transportation independent of imports. This means that our initial investments must be slanted toward wind, solar, and biomass. We can survive the winters for a while by putting 10 people into one house and manufacturing small cogeneration machines. A suitable initial apportionment might be $200 billion on housing, $100 billion for wind, $50 billion for solar, $100 billion for biomass, and $50 billion on miscellaneous energy projects such as cogeneration, trains, and comanufacturing. This is somewhat contradictory to earlier statements about housing being the best investment. What I mean is that alternate energy must be invested in heavily at first but in the long run, housing will be the most significant investment.

     It will be immediately said that the sum of $500 billion per year is unreachable. This can only come when the public realizes how desperate the situation is for them in terms of unemployment but even worse how desperate it will be for the children. If private investment can furnish as much as 75% of the necessary money, then the annual tax input would be reduced to 125 billion. This is quite bearable in view of the total employment and income augmentation that sustainability measures can provide. In order to enhance private investment the government should invest enough money in the project to reduce risks to the investor. Another method is to tax the item selectively thus promoting another desired course of action. For example, a perfect carrot and stick program would be to increase electricity taxes and use the money to give free fluorescent bulbs. If fossil and nuclear energies are taxed, then solar, wind, and biomass investment will be increased. If new houses have a Federal tax then apartments will flourish. Zoning changes that forbid the construction of new houses and permit larger buildings will of course slowly reduce energy consumption. If the elderly are put into low energy housing, that will free a lot of houses up and tend to reduce the new houses built. The elderly can probably for the most part finance their low energy apartments. Since shutting down house construction will cause a short term increase in housing values they can easily sell their houses and put the money into Ecomindiums. Later the value of houses will inevitably come down because they are unheatable. Putting the poor into sustainable housing will also free up houses, but housing for the poor will have to be financed much more than for the elderly. If new houses are discouraged by zoning laws and 4 story, 40,000 sq ft general purpose buildings are encouraged, then private capital will flow into the new construction styles.

     Even a much smaller but still significant investment of say $50 billion/yr if augmented by private investment would serve to define the building blocks of conservation and have them ready to be mass produced. It is important that duds such as hydrogen should be eliminated as major players and that simple, proven, methods of creating energy like mass plantings of trees should be heavily invested in. People would become interested in sustainability as an interesting puzzle that must be solved.

    It will be essential to examine energy costs for manufacturing, transportation, business, the Military, and housing. There has to be an overall program that coordinates these needs into appliances and energy machines that serve many needs. One possibility would be to use military ships as tugboats to transport oil and other necessities. This raises the possibility of being able to transport necessary imports beyond the age of oil by using nuclear ships. 

     Population control is crucial because survivability depends on the ratio of arable land to population. One of the reasons we can predict that mankind will survive the end of oil is the fact that if 75% of the population dies off there will be more land, more energy, and more minerals for the survivors. They can then multiply for a while until another dieoff occurs. We must stop both legal and illegal immigration for all but the most intelligent. Obviously we don’t want a dieoff in this country because it will be too traumatic for our progeny. The only way to stop that is to restrict immigration.

     There will be a great temptation to produce a lot more nuclear energy. However that is leaving the cleanup costs to the next generation without leaving them the energy. This is unconscionable. The problems of nuclear just keep getting worse with time. We probably should make an all out effort to produce breeder reactors in order to stretch our fuel. However no satisfactory breeders have been built so that is a questionable research effort. Nuclear should be looked at only as a temporary measure used to help us build apartments, wind, solar, and biomass facilities.

                                  Energy Summary For Various Fuels

                                                             Assumptions

One Kilowatt Hr=10,000 btus. Solar V is solar voltaic cells, no mirrors. Solar R is solar Rankine or solar steam using mirrors, boiler, steam engine and condenser. The duty cycle for solar is 15%. The efficiency for Solar V is 15% and for Solar R is 24% 

Yearly cost for a facility is 10% of capital cost

LWR is light water reactor

BR is breeder reactor
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	Coal
	150
	21.8
	$1,000 
	85
	134.30
	1.34
	1.5
	1.5
	2.8

	Nat gas
	30
	22
	$1,000 
	85
	134.30
	1.34
	7.0
	7.0
	8.3

	Oil
	30
	38.33
	$1,000 
	85
	134.30
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	7.8
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	0.07
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	15
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      In looking at the costs and possibilities in various forms of energy we must realize that you can’t put everything into a table. Interpret with care! It is necessary to know that nuclear energy does not have a long future unless we develop breeder reactors. High quality uranium ore is only available for about 30 years of operation in our present light water reactors. Breeders would not only solve this problem and would also avoid the build up of nuclear wastes. There have been several attempts to build breeders but as far as I know, none has been successful enough to put into production. This requires a large and expensive program. 

      In comparison to other energy sources the cost of solar voltaics is quite high. There is a fairly high probability that we could save a lot of money by going to mirrored systems. This also is a large effort that needs to be done.

      Research and development must proceed immediately on all the items needed for conservation and for production of alternate energy. The effect of doing nothing about energy will be almost total unemployment and chaos. The effect of any good energy program would be to put everyone to work. In other words people will have a job and will be able to take care of their basic needs, but there will be fewer luxuries in the future. The capital must come either from taxes or private enterprise. Both would be used. Physical and technical work would become much more important than they are now. 

                                         Urban Travel Energy     

      This information is from an Email from Murray Duffin. Note the radical decrease in energy consumption as cities grow denser. Hong Kong is the most vertical city and its dwellers consume the least energy. Note the huge difference between Houston, one of worst of American cities, and all the others. One MJ=one million Joules=947.8 btus. Ha is hectare or about 2.47 acres. Inhab means inhabitants, trans means transportation and GDP means Gross Domestic Product.

         The following table is from a study entitled "Urban Growth vs

 Sustainable Mobility" By the Sustainable Development Working Group of

 the International association of Public Transport, published

in "Sustainable Development International", Summer 2003. The figures are for personal transport, and do not include goods and services.

     I have personally lived in Hong Kong, Paris, and London, and have frequently visited Tokyo, Munich and Houston. I can attest that for the urban dweller, Houston is the least livable of these cities, and Hong Kong is not bad. Hong Kong is by far the most vertical. Overall

 I would prefer Paris.                            Murray Duffin

                            CITY DENSITY AND TRANSPORT CHOICE

  CITY          INHAB/HA   % WALK/CYCLE    TRAVEL COST   TRAVEL ENERGY    

                                                PUBLIC TRANS        % OF GDP               MJ/ INHAB

 Houston            9                              5                                14.1                       86,000 

 Sydney            19                             25                              11.0                        30,000

 London            59                             51                               7.1                         14,500

 Paris                48                              56                              6.7                         15,500

 Munich            56                              60                              5.8                         17,500

 Tokyo               88                              68                              5.0                        11,500

 Hong Kong     320                             82                              5.0                           6,500   
