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Introduction

By way of introduction

I've been meeting with/working with a local ad hoc alternative energy/renewable energy work-group/think-tank lately. I was dragged into it more or less kicking and screaming, but I have been having enough fun that I keep going.

We just did an energy roundtable - an all-day open discussion - that was surprisingly successful: it was well attended, it reflected a significant cross-section of the community, people who came were surprisingly well-prepared, and we cooperated quite well, on the whole.

At most of our meetings I have had to be the one who plays the bad guy role where I have to stick pins in people' balloons, or have to go home and do the math, and/or have to research the analysis and figure out if it contains fatal errors or show stoppers.

The group recognizes that someone has to do it, since just about everyone else is there in hope of finding an answer or a cause or  a following. In preparation for this afternoon's forum, I decided to try to organize the sets of what I know and what I do not know - to segregate one set of knowledge from the other and look at HOW what I know and what I do not know intersect. 

Because the deployment of search engines based on ever-expanding indexes of internet pages has allowed me to let go of my hard library, I have taken the liberty of expanding the set of “what I believe I know” to include what I can find data to support or that is clearly well documented, more or less immediately. And to include in “what I do not know” anything that I think I know but that I cannot document using that process. So I decided to prepare for the roundtable by creating a “snapshot of what I know” in order to have both a clear understanding of the ontology or at least the hierarchy of the issues on the agenda and an onboard a portable reference shelf.  I began with the outline that was provided by the discussion's moderator, and as I discovered structural problems in that approach taken in that document, I forwarded them to the list, so others would be at least prepared when I took issue with the structure or the agenda. 

In fact, solar energy is one of the areas where my expertise is most limited, and I knew that there would be 3 serious players at the table - two photovoltaic installers Jonathon Clemson, Olympic Energy Systems http://www.olympicenergysystems.com/wst_page2.html and Andy Cochrane, Power Trip Energy http://www.powertripenergy.com/contact.htm 

and one “old hand” in the renewable energy game, a wind-power expert named Bob Lynette http://www.springtyme.com/qualifications.htm . So I left the solar stuff to last and focused on the stuff I have the most trouble with: “the hydrogen economy http://en.wikipedia.org/wiki/Hydrogen_economy  and “biofuels” http://en.wikipedia.org/wiki/Biofuels  as paths that we can follow presuming to make the economic system I tend to refer to as “shopping-mall America” available to the rest of the world. 

So what I produced was a bit like those “day in the life of ...” photo-essay projects. I literally allowed myself 24 hours from when I began (a virtual Le Mans Start) to create the mechanical structure of what I believe that I know in MSWord, in its Outline mode, and then start “fleshing it out” by pasting in, as body text, links and then came back through and added a few relevant excerpts from the linked material - in a sincere effort to find out if that stuff that I thought I knew was actually “true” or at least compatible with primary source material on the subject. To this end I stuck to my outline and avoided quoting jumpsites like http://www.dieoff.org  or Ted Trainer's excellent compendium from Australia http://www.arts.unsw.edu.au/tsw  (both of which appear to represent similar efforts) until the very end, when I felt the need for succinct text or graphics to illustrate the issues. 

Looking at it now, after the dust settled, I would reorder my structure a bit. I chose to re-order the groups Issues list alphabetically in the beginning, in an effort to avoid the appearance of rank ordering by priority, and the artifacts of that arbitrary and unfortunate decision haunt the current document, though I have reordered it in some areas. I believe that I will continue to develop this piece and attempt to populate it with primary source material and would very much welcome your input at any level. It is my intention to post it to the web in Wiki format, so that it can be edited by anyone who cares to correct errors or add information  ... and I fully understand that damned near everything I have done in developing this document falls within the realm of plagiarism. 

Joe Breskin 
Port Townsend Washington

April 24, 2005

Useful Definitions and Conversion factors
1 Acre = 43,560 square feet
1 Acre = .4047 hectare
1 Acre = 4047 square meters  
1 Hectare = 10,000 square meters
1 Hectare = 2.471 acres
 1 Mile Square = 27,878,400 square feet
1 Mile Square = 640 acres
1 Mile Square = 259 hectares
1 Mile Square = 2.59 square hectares

	CONVERSIONS 
Units
1 British Thermal Unit (Btu) is the amount of heat necessary to raise the temperature of one pound of water one degree Fahrenheit. 
1 calorie (cal) is the amount of heat needed to raise the temperature of one gram of water 1 degree Centigrade 
1 Joule is the MKS (SI) unit-one newton acting through one meter (one newton is one kg/m2 
1 Watt is the power from a current of 1 Ampere flowing through 1 Volt. 
1 kilowatt is a thousand Watts. 
1 kilowatt-hour (kwh) is the energy of one kilowatt power flowing for one hour. (E = P t). 

Conversions
1 Btu = 252 cal. 
1 Quad = 1 quadrillion Btu = 1015 Btu. (World energy usage 300 Quads/year; US energy usage 100 Quads/year. 
1 therm = 100,000 Btu
1 calorie (cal) = 4.184 J (calories used in food are actually kilocalories) 
1 kilowatt-hour (kwh) = one kilowatt flowing for one hour = 3.6 x 106 Joules 
Gas conversion: One thousand cu. ft. gas (Mcf) >1.027 million Btu = 1.083 billion joules = 301 kwh. 
1 Mcf > 10.27 therms (1,027,000 Btu). 

Source: California Energy Data 
Online Conversions Calculators
BP Online Conversion Calculator
World Nuclear Association Conversion Calculator
Useful Conversion Tables 
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Joule
Quadrillion
Btu 
Kilogram Calorie
Metric Ton of Coal Equivalent
Barrel of Oil Equivalent
Metric Ton of Oil Equivalent
Cubic Meter of Natural Gas
Terawatt Year 
1 J = 
1 

947.9 × 10-21
239 × 10-6 

34.14 × 10-12 

163.4 × 10-12
22.34 × 10-12 

26.84 × 10-9 

31.71 × 10-21
1 Quad =
1055 × 1015 

1 

252 × 1012
36.02 × 106 

172.4 × 106 

23.57 × 106 

28.32 × 109 

33.45 × 10- 3
1 kcal = 
4184 

3966 × 10-18 

1 

142.9 × 10-9
683.8 × 10-9 

93.47 × 10-9 

112.3 × 10-6 

132.7 × 10-18
1 mcte = 
29.29 × 109
27.76 × 10-9 

7 × 106
4.786 

0.6543 

786.1 

928.7 × 10-12
1

1 boe = 
6119 × 106
5.8 × 10-9 

1462 × 103 

0.2089

1 

0.1367 

164.2 

194 × 10-12
1 mtoe = 
44.76 × 109 

42.43 × 10-9 

10.7 × 106
1.528 

7.315 

1 

1201 

1419 × 10-12
1 m3gas = 
37.26 × 106
35.31 × 10-12 

8905 

1272 × 10-6
6089 × 10-6 

832.3 × 10-6 

1 

1181 × 10-15
1 Twyr = 
31.54 × 1018 

29.89 

7537 × 1012
1076 × 106
5154 × 106 

704.5 × 106 

846.4 × 109
1

Source: Pacific Rim Energy and Environment Center 


	 

	CRUDE OIL
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To Tonnes (metric)
To Kiloliters
To Barrels
To US Gallons
To Tonnes per Year
From:
Multiply by:
Tonnes (Metric)
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1

1.165

7.33

308

-

Kiloliters
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0.858

1

6.2898

264
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Barrels
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0.136

0.159

1

42

- 

US Gallons
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0.00325

0.0038

0.0238

1

- 

Barrels/Day
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-

-

-

-

49.8

PRODUCTS
To Convert:
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Barrels to Tonnes
Tonnes to Barrels
Kiloliters to Tonnes
Tonnes to Kilolitres
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Multiply by:
LPG
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0.086

11.6

0.542

1.844

Gasoline
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0.188

8.5

0.740

1.351

Distillate Fuel Oil
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0.133

7.5

0.839

1.192

Residual Fuel Oil
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0.149

6.7

0.939

1.065

NATURAL GAS AND LNG
To Billion Cubic Meters NG
To Billion Cubic Feet NG
To Million Tonnes Oil Equivalent
To Million Tonnes LNG
To Trillion British Thermal Units
To Million Barrels Oil Equivalent
From
Multiply by:
1 Billion Cubic Meters NG
1

35.5

0.90

0.73

36

6.29

1 Billion Cubic Feet NG
0.028

1

0.026

0.021

1.03

0.18

1 Million Tonnes Oil Equivalent
1.1111

39.2

1

0.805

40.4

7.33

1 Million Tonnes LNG
1.38

48.7

1.23

1

52.0

8.68

1 Trillion British Thermal Units
0.028

0.98

0.14

0.12

5.8

1

1 Million Barrels Oil Equivalent
0.16

5.61

0.14

0.12

5.8

1

Source: BP Statistical Review of US Energy 2002
Other Common Energy Relationships
1 Metric Tonne = 2204.62 lb. or 1.1023 short tons

1 Kiloliter = 6.2898 barrels

1 Kilojoule (kJ) = 0.239 kcal or 0.948 Btu

1 Joule = 1 Watt-second = 947.9 × 10-21 quadrillion Btu

1 quadrillion Btu = 1.0551 exajoule

1 exajoule = 1018 joules = 0.9479 quadrillion Btu

1 British thermal unit (Btu) = 0.252 kcal or 252 cal or 1.055 kj or 1055 joules

1 Kilowatt-hour (kWh) = 860 kcal or 3600 kJ or 3412 Btu 

1 Kilocalorie (kcal) = 4.187 kj or 3.968 Btu

1 Calorie = 2.54 joules
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	More Energy Relationships
1 (one) kilowatt-hour (kwh) of electricity is 3,412 Btu
1 (one) average megawatt of electricity is 8,760,000 KWh 
1 (one) therm of natural gas is 100,000 Btu 
1 (one) barrel of oil is 42 gallons 
1 (one) barrel of crude oil is 5,848,000 Btu 
1 (one) barrel of distillate oil is 5,825,000 Btu 
1 (one) barrel of residual oil is 6,287,000 Btu 
1 (one) barrel of gasoline is 5,248,000 Btu 
1 (one) barrel of kerosene is 5,670,000 Btu 
1 (one) barrel of jet fuel is 5,513,000 Btu 
1 (one) barrel of liquified petroleum gas (LPG) is 4,011,000 Btu 
1 (one) cord of oak is 32,000,000 Btu 
1 (one) cord of lodgepole pine is is 20,000,000 Btu 
1 (one) ton of wood pellets is 16,000,000 Btu 

Source: Oregon Department of Energy


1 MWD capacity = power for 1000 households in USA

Range (regional averages) =  low = 693 –  high =1100 kwh/day

THE ISSUES (The many faces of Environmental Change)
"If a path to the better there be, it begins with a full look at the worst."
-- Thomas Hardy 

Petroleum geologists have known for 50 years that global oil production would "peak" and begin its inevitable decline within a decade of the year 2000. Moreover, no renewable energy systems have the potential to generate more than a fraction of the power now being generated by fossil fuels. 

In short, the transition to declining energy availability signals a transition in civilization as we know it. 
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http://dieoff.org/
Competition vs. Cooperation

Environmental change as source of acute conflict 

http://www.library.utoronto.ca/pcs/thresh/thresh2.htm Environmental degradation may cause countless often subtle changes in developing societies. These range from increased communal cooking as fuelwood becomes scarce around African villages, to worsened poverty of Filipino coastal fishermen whose once-abundant grounds have been destroyed by trawlers and industrial pollution. Which of the many types of social effect might be crucial links between environmental change and acute conflict?
http://www.library.utoronto.ca/pcs/evidence/evid1.htm  Within the next fifty years, the planet's human population will probably pass nine billion, and global economic output may quintuple. Largely as a result, scarcities of renewable resources will increase sharply. The total area of high-quality agricultural land will drop, as will the extent of forests and the number of species they sustain. Coming generations will also see the widespread depletion and degradation of aquifers, rivers, and other water resources; the decline of many fisheries; and perhaps significant climate change.

Six types of environmental change were identified as plausible causes of violent intergroup conflict:

· greenhouse-induced climate change; 

· stratospheric ozone depletion; 

· degradation and loss of good agricultural land; 

· degradation and removal of forests; 

· depletion and pollution of fresh water supplies; and 

· depletion of fisheries. 

The problem of scale and affinity
Man vs. Nature

http://www.shelleconomistprize.com/essays/1st_prize_Diane_Brooks_Pleninger.pdf 
Race vs. Race

National vs. Regional

Urban vs. Rural
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1 Largest Urban Agglomerations, 1950, 2000, 2015
Source: United Nations, World Urbanization Prospects, The 1999 Revision. 
http://www.prb.org/datafind/datafinder5.htm 
http://www.pacom.mil/publications/apeu00/14env5.doc Throughout the Asia-Pacific Region, rapid economic and population growth creates serious social consequences from environmental problems of urban excess, deforestation/desertification overfishing, global warming, air pollution, and limited safe water supplies.  The Asian economic crisis has aggravated this trend.  Economic policies have encouraged growth in some sectors while ignoring damage to others.  Further, little regard is given to sustainability of the exploitation of endowed resources.  The social costs in terms of health, economic efficiency, and cultural dislocation have been immediate, while the long-term costs of environmental rehabilitation are humbling.  Left unbridled, environmental damage can lead to economic decline.  <(snip)>   To date, governments have stimulated urban migration by maintaining low food costs, which reduce rural incomes and increase the flight to the cities.  About a third of the people in the Third World’s cities live in desperately overcrowded slums and squatter settlements, with many people unemployed, uneducated, undernourished and chronically ill.   Conditions will worsen as their numbers swell and transport, communication, health and sanitation systems break down.  One solution to urban excesses is to divert industry and its induced labor migration away from the megacities towards surrounding areas.  This requires significant infrastructure investment, however, and establishes competing centers of political power.
Rich vs. Poor

As human population and material consumption increase in coming decades, scarcities of natural resources will increase in some regions. Will societies be able to adapt? The present article builds on three key insights derived, in part, from "new growth theory" in economics. First, ideas are a factor of economic production; second, not only can ideas for new technologies contribute to production, so can ideas for new and reformed institutions; and, third, the generation and dissemination of productive ideas is endogenous, not just to the economic system, but also to the broader social system that includes a society's politics and culture. The article argues, therefore, that to understand the determinants of social adaptation to scarcity, analysts should focus on the society's ability to supply enough ideas, or "ingenuity." As scarcity worsens, some poor societies will face a widening "ingenuity gap" between their need for and their supply of ingenuity. Most importantly, their supply of social ingenuity (in the form of new and reformed institutions) will be vulnerable to stresses generated by the very scarcities the ingenuity is needed to solve. Scarcity often causes intense rivalries among interest groups and elite factions that impede the development and delivery of institutional solutions to resource problems. A society with a serious and chronic ingenuity gap will face declining social well-being and perhaps civil turmoil.
 Thomas Homer-Dixon Peace and Conflict Studies Program, University of Toronto 
Population and Development Review, Volume 21, Number 3, September 1995, pp. 587-612

Native vs. Non-native

http://www.ems.org/earthtalk/000667.html 
Evolution of Situational Ethics and Law

Role of religion and law

Separation of Church and State (In the West)

Cardinal Ratzinger handed Bush the presidency by tipping the Catholic vote. Can American democracy survive their shared medieval vision?

- - - - - - - - - - - -

By Sidney Blumenthal

http://www.salon.com/opinion/blumenthal/2005/04/21/tk/email.html 

April 21, 2005  |  President Bush treated his final visit with Pope John Paul II in Vatican City on June 4, 2004, as a campaign stop. After enduring a public rebuke from the pope about the Iraq war, Bush lobbied Vatican officials to help him win the election. "Not all the American bishops are with me," he complained, according to the National Catholic Reporter. He pleaded with the Vatican to pressure the bishops to step up their activism against abortion and gay marriage in the states during the campaign season. 

About a week later, Cardinal Joseph Ratzinger sent a letter to the U.S. bishops, pronouncing that those Catholics who were pro-choice on abortion were committing a "grave sin" and must be denied Communion. He pointedly mentioned "the case of a Catholic politician consistently campaigning and voting for permissive abortion and euthanasia laws" -- an obvious reference to John Kerry, the Democratic candidate and a Roman Catholic. If such a Catholic politician sought Communion, Ratzinger wrote, priests must be ordered to "refuse to distribute it." Any Catholic who voted for this "Catholic politician," he continued, "would be guilty of formal cooperation in evil and so unworthy to present himself for Holy Communion." During the closing weeks of the campaign, a pastoral letter was read from pulpits in Catholic churches repeating the ominous suggestion of excommunication. Voting for the Democrat was nothing less than consorting with the forces of Satan, collaboration with "evil." 

In 2004 Bush increased his margin of Catholic support by 6 points from the 2000 election, rising from 46 to 52 percent. Without this shift, Kerry would have had a popular majority of a million votes. Three states -- Ohio, Iowa and New Mexico -- moved into Bush's column on the votes of the Catholic "faithful." Even with his atmospherics of terrorism and Sept. 11, Bush required the benediction of the Holy See as his saving grace. The key to his kingdom was turned by Cardinal Ratzinger. 

With the College of Cardinals' election of Ratzinger to the papacy, his political alliances with conservative politicians can be expected to deepen and broaden. Under Benedict XVI, the church will assume a consistent reactionary activism it has not had for two centuries. And the new pope's crusade against modernity has already joined forces with the right-wing culture war in the United States, prefigured by his interference in the 2004 election. 

Europe is far less susceptible than the United States to the religious wars that Ratzinger will incite. Attendance at church is negligible; church teachings are widely ignored; and the younger generation is least observant of all. But in the United States, the Bush administration and the right wing of the Republican Party are trying to batter down the wall of separation between church and state. Through court appointments, they wish to enshrine doctrinal views on the family, women, gays, medicine, scientific research and privacy. The Republican attempt to abolish the two-centuries-old filibuster -- the so-called nuclear option -- is only one coming wrangle in the larger Kulturkampf. 

Joseph Ratzinger was born and bred in the cradle of the Kulturkampf, or culture war. Roman Catholic Bavaria was a stronghold against northern Protestantism during the Reformation. In the 19th century the church was a powerful force opposing the unification of Italy and Germany into nation-states, fearing that they would diminish the church's influence in the shambles of duchies and provinces that had followed the breakup of the Holy Roman Empire. The doctrine of papal infallibility in 1870 was promulgated by the church to tighten its grip on Catholic populations against the emerging centralized nations and to sanctify the pope's will against mere secular rulers. 

In response, Otto von Bismarck, the German chancellor, launched what he called a Kulturkampf to break the church's hold. He removed the church from the control of schools, expelled the Jesuits, and instituted civil ceremonies for marriage. Bismarck lent support to Catholic dissidents opposed to papal infallibility who were led by German theologian Johann Ignaz von Dollinger. Dollinger and his personal secretary were subsequently excommunicated. His secretary was Georg Ratzinger, great-uncle of the new pope, who became one of the most notable Bavarian intellectuals and politicians of the period. This Ratzinger was a champion against papal absolutism and church centralization, and on behalf of the poor and working class -- and was also an anti-Semite. 

Joseph Ratzinger's Kulturkampf is claimed by him to be a reaction to the student revolts of 1968. Should Joschka Fischer, a former student radical and now the German foreign minister, have to answer entirely for Ratzinger's Weltanschauung? Pope Benedict's Kulturkampf bears the burden of the church's history and that of his considerable family. He represents the latest incarnation of the long-standing reaction against Bismarck's reforms -- beginning with the assertion of the invented tradition of papal infallibility -- and, ironically, against the positions on the church held by his famous uncle. But the roots of his reaction are even more profound. 

The new pope's burning passion is to resurrect medieval authority. He equates the Western liberal tradition, that is, the Enlightenment, with Nazism, and denigrates it as "moral relativism." He suppresses all dissent, discussion and debate within the church and concentrates power within the Vatican bureaucracy. His abhorrence of change runs past 1968 (an abhorrence he shares with George W. Bush) to the revolutions of 1848, the "springtime of nations," and 1789, the French Revolution. But, even more momentously, the alignment of the pope's Kulturkampf with the U.S. president's culture war has also set up a conflict with the American Revolution. 

For the first time, an American president is politically allied with the Vatican in its doctrinal mission (except, of course, on capital punishment). In the messages and papers of the presidents from George Washington until well into those of the 20th century, there was not a single mention of the pope, except in one minor footnote. Bush's lobbying trip last year to the Vatican reflects an utterly novel turn, and Ratzinger's direct political intervention in American electoral politics ratified it. 

The right wing of the Catholic Church is as mobilized as any other part of the religious right. It is seizing control of Catholic universities, exerting influence at other universities, stigmatizing Catholic politicians who fail to adhere to its conservative credo, pressing legislation at the federal and state levels, seeking government funding and sponsorship of the church, and vetting political appointments inside the White House and the administration -- imposing in effect a religious test of office. The Bush White House encourages these developments under the cover of moral uplift as it forges a political machine uniting church and state -- as was done in premodern Europe. 

The American Revolution, the Virginia Statute on Religious Liberty, the U.S. Constitution and the Bill of Rights were fought for explicitly to uproot the traces in American soil of ecclesiastical power in government, which the Founders to a man regarded with horror, revulsion and foreboding. 

The Founders were the ultimate representatives of the Enlightenment. They were not anti-religious, though few if any of them were orthodox or pious. Washington never took Communion and refused to enter the church, while his wife did so. Benjamin Franklin believed that all organized religion was suspect. James Madison thought that established religion did as much harm to religion as it did to free government, twisting the word of God to fit political expediency, thereby throwing religion into the political cauldron. And Thomas Jefferson, allied with his great collaborator Madison, conducted decades of sustained and intense political warfare against the existing and would-be clerisy. His words, engraved on the Jefferson Memorial, are a direct reference to established religion: "I have sworn upon the altar of God eternal hostility against every form of tyranny over the mind of man." 

But now Republican House Majority Leader Tom DeLay threatens the federal judiciary, saying, "The reason the judiciary has been able to impose a separation of church and state that's nowhere in the Constitution is that Congress didn't stop them." And Senate Majority Leader Bill Frist will participate through a telecast in a rally on April 24 in which he will say that Democrats who refuse to rubber-stamp Bush's judicial nominees and uphold the filibuster are "against people of faith." 

But what would Madison say? 

This is what Madison wrote in 1785: "What influence in fact have ecclesiastical establishments had on Civil Society? In some instances they have been seen to erect a spiritual tyranny on the ruins of the Civil authority; in many instances they have been seen upholding the thrones of political tyranny; in no instance have they been seen the guardians of the liberties of the people. Rulers who wished to subvert the public liberty may have found an established Clergy convenient auxiliaries. A just Government instituted to secure & perpetuate it needs them not." 

What would John Adams say? This is what he wrote Jefferson in 1815: "The question before the human race is, whether the God of nature shall govern the world by his own laws, or whether priests and kings shall rule it by fictitious miracles?" 

Benjamin Franklin? "The way to see by faith is to shut the eye of reason." 

And Jefferson, in "Notes on Virginia," written in 1782: "It is error alone which needs the support of government. Truth can stand by itself. Subject opinion to coercion: whom will you make your inquisitors? Fallible men; men governed by bad passions, by private as well as public reasons. And why subject it to coercion? To produce uniformity. But is uniformity of opinion desirable? No more than of face and stature. Introduce the bed of Procrustes then, and as there is danger that the large men may beat the small, make us all of a size, by lopping the former and stretching the latter. Difference of opinion is advantageous in religion. The several sects perform the office of a Censor morum over each other. Is uniformity attainable? Millions of innocent men, women, and children, since the introduction of Christianity, have been burnt, tortured, fined, imprisoned; yet we have not advanced one inch towards uniformity. What has been the effect of coercion? To make one half the world fools and the other half hypocrites. To support roguery and error all over the earth." 

The Republican Party was founded in the mid-19th century partly as a party of religious liberty. It supported public common schools, not church schools, and public land-grant universities independent of any denominational affiliation. The Republicans, moreover, were adamant in their opposition to the use of any public funds for any religious purpose, especially involving schools. 

A century later, in 1960, there was still such a considerable suspicion of Catholics in government that the Democratic candidate for president, John F. Kennedy, felt compelled to address the issue directly in his famous speech before the Houston Ministerial Association on Sept. 12. 

What did Kennedy say? "I believe in an America where the separation of church and state is absolute -- where no Catholic prelate would tell the President (should he be Catholic) how to act, and no Protestant minister would tell his parishioners for whom to vote -- where no church or church school is granted any public funds or political preference ... I believe in an America that is officially neither Catholic, Protestant nor Jewish -- where no public official either requests or accepts instructions on public policy from the Pope, the National Council of Churches or any other ecclesiastical source -- where no religious body seeks to impose its will directly or indirectly upon the general populace or the public acts of its officials." 

Now Bush is attempting to create what Kennedy warned against. He claims to be conservative, but he seeks a rupture in our system of government. The culture war, which has had many episodes, from the founding of the Moral Majority to the unconstitutional impeachment of President Clinton, is entering a new and far more dangerous phase. In 2004 Bush and Ratzinger used church doctrine to intimidate voters and taint candidates. And through the courts the president is seeking to codify not only conservative ideology but religious doctrine. 

When men of God mistake their articles of devotion with political platforms, they will inevitably stand exposed in the political arena. When politicians mistake themselves for men of God, their religion, however sincere, will inevitably be seen as contrivance. 

As both president and pope invoke heavenly authority to impose their notions of tradition, they have set themselves on a collision course with the American political tradition. In the name of the Declaration of Independence, the Constitution and the Bill of Rights, democracy without end. Amen. 

Population dynamics

Family size and population growth
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Figure 2  Population Growth through Natural Increase, 1775–2000

Source: Population Reference Bureau  http://www.prb.org/images/e-03(pop_growth_nat).gif 
Geographical constraints

Carrying capacity

A brief history of human endeavor 

The creation of “economies” based on interest-bearing certificates

A Brief History of Banking

"Let me issue and control a nation's money and I care not who writes the laws" - Amshall Rothschild 

In the recent era, the story of "the elite" commences with the development of the modern banking system in Middle Ages Europe. At that time, disposable wealth was usually held in the form of gold or silver bullion. For safety, such assets were kept in the safe of the local goldsmith, he usually being the only individual who had a vault on his premises. The goldsmith would issue a receipt for the deposit and, to undertake financial transactions, the buyer would withdraw his gold and give it to the seller, who would then deposit it again, frequently with the same goldsmith. As this was a time-consuming process, it became common practice for people to simply exchange smiths' receipts when conducting financial transactions. As time passed, the goldsmiths began to issue receipts for specific values of gold, making buying and selling easier still. The smiths' receipts thus became the first banknotes. 

The goldsmiths, now fledgling bankers, noticed that at any one time only a small proportion of the gold held with them was being withdrawn. So they hit upon the idea of issuing more of the receipt notes themselves, notes that did not refer to any actual deposited wealth. By giving these receipts to people seeking capital, in the form of loans, the goldsmiths could use the money deposited with them by others to make money for themselves. It was found that, for every unit of gold held by the goldsmith, ten times the sum could be safely issued as notes without anyone usually becoming any the wiser. If a goldsmith held, say, 100 pounds of other people's gold in his vaults, he could issue banknotes to the value of 1000 pounds. As long as no more than 10 percent of the holders of those notes wanted their gold at any one time, no one would realize the fraud being perpetrated. This practice, known as "fractional reserve lending," continues to this day and is actually the backbone of the modern banking industry. Banks typically loan ten times their actual financial holdings, meaning 90% of the money they lend does not now, never has, and never will exist. 

Loans issued by the goldsmiths had to be paid back to them with interest, meaning non-existent money slowly became converted to tangible assets in the form of goods and labour. Should the loan be defaulted upon, the banker had the right to seize the defaulter's property. As time passed, therefore, the goldsmiths became wealthier and wealthier. They had devised a scheme to create money out of thin air and then convert this money into real goods, labour, or property. A loan of money at 12% interest recouped not merely 12% for the banker, but 112%, as it does to this day. 

As the industrial era began, so the potential for furthering this scheme increased exponentially. The goldsmiths were now fully-fledged bankers, and their ability to create money out of thin air and then convert it into tangible assets enabled them to begin to control whole industries to the point where the worlds of banking and industry became, to all intents and purposes, seamless entities. Extended family banking structures, such as the Rothschilds, acquired so much power in this manner that the various monarchies and fledgling governments of the time soon began to seem quite feeble by comparison. 

To increase their power and influence still further, these elite banking families would subtly buy influence within governments or monarchies and utilise this influence to strategically stir up unrest between nations. When the inevitable disputes broke out, they would then lend vast sums of money, usually to both sides, so that war could be waged. Any armaments purchased would be those manufactured by the industrial wing of the banking-industrial cartel, and by regulating the loan of money and the timing of the delivery of weapons, the outcome of any conflict could effectively be controlled. If deemed necessary, monarchies and governments could further be destabilized by generating poverty through regulating the money supply, and by using agent-provocateur tactics to fuel any latent desire for revolution. With such power it was easy to control the fledgling governments of Europe and ensure that only those politicians who would do the will of the banking families came to power. 

As the twentieth century dawned, the banking families hit upon a new means to consolidate and increase their gains. They discovered that by periodically restricting the money supply crashes within the emergent stock exchanges of the world could easily be engineered. The most notable example of this was the famous Wall Street Crash of 1929. What the history books usually fail to record is that, in a crash, wealth is not actually destroyed, but merely transferred. The "Crash of '29" allowed the most powerful of the banking and industrial families to absorb the weaker elements, generating even greater levels of centralized control. 

As the technological revolution progressed, so the buying up of TV stations and newspapers allowed the creation and control of the mass media. This served to ensure that only a portrayal of events that suited the interests of the elite banking families would get to public attention - invariably one that all but denied their very existence.  http://www.nick2211.yage.net/chips.htm Copyright © Nick Sandberg, 2001 Second Edition, 2001 ISBN 0-9538348-3-2
In every pre-capitalist society we find acquisitive activity disliked or despised in part as a projection of aristocratic attitudes (true aristocrats do not "need" money); in part as an expression of popular revulsion against money lenders and exploitative local traders; in part perhaps as a deep-rooted protest against the de-personalisation of monetary dealings. Nowhere was this distaste more pronounced than within Christianity, where the taking of ordinary interest was declared to be an excommunicable offence as late as the Council of Vienna in 1311, and where three centuries later a disapproving view of wealth-seeking continued to inform Protestant as well as "In the numerous treatises on the passions that appeared in the seventeenth century", writes Albert Hirschman in The Passions and the Interests 11977 p. 411, "no change whatever can be found in the assessment of avarice as 'the foulest of them all' or in its position as the deadliest Deadly Sin that it had come to occupy toward the end of the Middle Ages." Even in the wordly eighteenth century, it is very much in the spirit of the age that Adam Smith regards acquisitiveness, in both the Theory of Mora| Sentiments and The Wealth of Nations, as a useful but never admirable characteristic, leading to the pursuit of things that, viewed with philosophic detachment, appear "contemptible and trifling", or simply "vulgar". 

Extracted from E. L. Wheelwright, G. Argyrous and F. Stilwell, Eds., Economics as a Social Science, Pluto, 1996, p., 6. 
privatization of profit but socialization of  adverse impacts 

The Tragedy of the Commons," Garrett Hardin, Science, 162(1968):1243-1248.  Pollution 

In a reverse way, the tragedy of the commons reappears in problems of pollution. Here it is not a question of taking something out of the commons, but of putting something in -- sewage, or chemical, radioactive, and heat wastes into water; noxious and dangerous fumes into the air; and distracting and unpleasant advertising signs into the line of sight. The calculations of utility are much the same as before. The rational man finds that his share of the cost of the wastes he discharges into the commons is less than the cost of purifying his wastes before releasing them. Since this is true for everyone, we are locked into a system of "fouling our own nest," so long as we behave only as independent, rational, free enterprisers. 

The tragedy of the commons as a food basket is averted by private property, or something formally like it. But the air and waters surrounding us cannot readily be fenced, and so the tragedy of the commons as a cesspool must be prevented by different means, by coercive laws or taxing devices that make it cheaper for the polluter to treat his pollutants than to discharge them untreated. We have not progressed as far with the solution of this problem as we have with the first. Indeed, our particular concept of private property, which deters us from exhausting the positive resources of the earth, favors pollution. The owner of a factory on the bank of a stream -- whose property extends to the middle of the stream -- often has difficulty seeing why it is not his natural right to muddy the waters flowing past his door. The law, always behind the times, requires elaborate stitching and fitting to adapt it to this newly perceived aspect of the commons. 

The pollution problem is a consequence of population. It did not much matter how a lonely American frontiersman disposed of his waste. "Flowing water purifies itself every ten miles," my grandfather used to say, and the myth was near enough to the truth when he was a boy, for there were not too many people. But as population became denser, the natural chemical and biological recycling processes became overloaded, calling for a redefinition of property rights. 

http://dieoff.org/page95.htm 

THE TRAGEDY OF THE COMMON REVISITED
by Beryl Crowe (1969)
reprinted in MANAGING THE COMMONS
by Garrett Hardin and John Baden
W.H. Freeman, 1977; ISBN 0-7167-0476-5

"There has developed in the contemporary natural sciences a recognition that there is a subset of problems, such as population, atomic war, and environmental corruption, for which there are no technical solutions.

"There is also an increasing recognition among contemporary social scientists that there is a subset of problems, such as population, atomic war, environmental corruption, and the recovery of a livable urban environment, for which there are no current political solutions. The thesis of this article is that the common area shared by these two subsets contains most of the critical problems that threaten the very existence of contemporary man." [p. 53]

ASSUMPTIONS NECESSARY TO AVOID THE TRAGEDY

"In passing the technically insoluble problems over to the political and social realm for solution, Hardin made three critical assumptions:

(1) that there exists, or can be developed, a 'criterion of judgment and system of weighting . . .' that will 'render the incommensurables . . . commensurable . . . ' in real life;

(2) that, possessing this criterion of judgment, 'coercion can be mutually agreed upon,' and that the application of coercion to effect a solution to problems will be effective in modern society; and

(3) that the administrative system, supported by the criterion of judgment and access to coercion, can and will protect the commons from further desecration." [p. 55]

ERODING MYTH OF THE COMMON VALUE SYSTEM

"In America there existed, until very recently, a set of conditions which perhaps made the solution to Hardin's subset possible; we lived with the myth that we were 'one people, indivisible. . . .' This myth postulated that we were the great 'melting pot' of the world wherein the diverse cultural ores of Europe were poured into the crucible of the frontier experience to produce a new alloy -- an American civilization. This new civilization was presumably united by a common value system that was democratic, equalitarian, and existing under universally enforceable rules contained in the Constitution and the Bill of Rights.

"In the United States today, however, there is emerging a new set of behavior patterns which suggest that the myth is either dead or dying. Instead of believing and behaving in accordance with the myth, large sectors of the population are developing life-styles and value hierarchies that give contemporary Americans an appearance more closely analogous to the particularistic, primitive forms of 'tribal' organizations in geographic proximity than to that shining new alloy, the American civilization." [p. 56]

"Looking at a more recent analysis of the sickness of the core city, Wallace F. Smith has argued that the productive model of the city is no longer viable for the purposes of economic analysis. Instead, he develops a model of the city as a site for leisure consumption, and then seems to suggest that the nature of this model is such is such that the city cannot regain its health because the leisure demands are value-based and, hence do not admit to compromise and accommodation; consequently there is no way of deciding among these value- oriented demands that are being made on the core city.

"In looking for the cause of the erosion of the myth of a common value system, it seems to me that so long as our perceptions and knowledge of other groups were formed largely through the written media of communication, the American myth that we were a giant melting pot of equalitarians could be sustained. In such a perceptual field it is tenable, if not obvious, that men are motivated by interests. Interests can always be compromised and accommodated without undermining our very being by sacrificing values. Under the impact of electronic media, however, this psychological distance has broken down and now we discover that these people with whom we could formerly compromise on interests are not, after all, really motivated by interests but by values. Their behavior in our very living room betrays a set of values, moreover, that are incompatible with our own, and consequently the compromises that we make are not those of contract but of culture. While the former are acceptable, any form of compromise on the latter is not a form of rational behavior but is rather a clear case of either apostasy or heresy. Thus we have arrived not at an age of accommodation but one of confrontation. In such an age 'incommensurables' remain 'incommensurable' in real life." [p. 59]

EROSION OF THE MYTH OF THE MONOPOLY OF COERCIVE FORCE

"In the past, those who no longer subscribed to the values of the dominant culture were held in check by the myth that the state possessed a monopoly on coercive force. This myth has undergone continual erosion since the end of World War II owing to the success of the strategy of guerrilla warfare, as first revealed to the French in Indochina, and later conclusively demonstrated in Algeria. Suffering as we do from what Senator Fulbright has called 'the arrogance of power,' we have been extremely slow to learn the lesson in Vietnam, although we now realize that war is political and cannot be won by military means. It is apparent that the myth of the monopoly of coercive force as it was first qualified in the civil rights conflict in the South, then in our urban ghettos, next on the streets of Chicago, and now on our college campuses has lost its hold over the minds of Americans. The technology of guerrilla warfare has made it evident that, while the state can win battles, it cannot win wars of values. Coercive force which is centered in the modern state cannot be sustained in the face of the active resistance of some 10 percent of the population unless the state is willing to embark on a deliberate policy of genocide directed against the value dissident groups. The factor that sustained the myth of coercive force in the past was the acceptance of a common value system. Whether the latter exists is questionable in the modern nation-state." [p.p. 59-60]

EROSION OF THE MYTH OF ADMINISTRATORS OF THE COMMONS

"Indeed, the process has been so widely commented upon that one writer postulated a common life cycle for all of the attempts to develop regulatory policies. The life cycle is launched by an outcry so widespread and demanding that it generates enough political force to bring about establishment of a regulatory agency to insure the equitable, just, and rational distribution of the advantages among all holders of interest in the commons. This phase is followed by the symbolic reassurance of the offended as the agency goes into operation, developing a period of political quiescence among the great majority of those who hold a general but unorganized interest in the commons. Once this political quiescence has developed, the highly organized and specifically interested groups who wish to make incursions into the commons bring sufficient pressure to bear through other political processes to convert the agency to the protection and furthering of their interests. In the last phase even staffing of the regulating agency is accomplished by drawing the agency administrators from the ranks of the regulated." [p.p. 60-61] 

the creation and management of surpluses
the discovery and depletion of common pool assets

the luxury of altruism and helping others
Why societies choose to die

http://www.post-gazette.com/pg/05037/453044.stm Review of Collapse by Jared Diamond  
Diamond ends on a happier thought. Modern mass communications and economic interconnections mean that local problems have worldwide consequences and can generate worldwide responses.  Thanks to the efforts of ecologists, biologists, climatologists and historians -- all of whose work Diamond credits and draws on in his case studies -- we have "the opportunity to learn from the mistakes of distant peoples and past peoples." That still leaves the question: 

Will we choose to do so?

Easter's End by Jared Diamond  Published in Discover Magazine on 08/01/95
Pollen records show that destruction of Easter’s forests was well under way by the year 800, just a few centuries after the start of human settlement. Then charcoal from wood fires came to fill the sediment cores, while pollen of palms and other trees and woody shrubs decreased or disappeared, and pollen of the grasses that replaced the forest became more abundant. Not long after 1400 the palm finally became extinct, not only as a result of being chopped down but also because the now ubiquitous rats prevented its regeneration: of the dozens of preserved palm nuts discovered in caves on Easter, all had been chewed by rats and could no longer germinate. While the hauhau tree did not become extinct in Polynesian times, its numbers declined drastically until there weren’t enough left to make ropes from. By the time Heyerdahl visited Easter, only a single, nearly dead toromiro tree remained on the island, and even that lone survivor has now disappeared. (Fortunately, the toromiro still grows in botanical gardens elsewhere.) 

The fifteenth century marked the end not only for Easter’s palm but for the forest itself. Its doom had been approaching as people cleared land to plant gardens; as they felled trees to build canoes, to transport and erect statues, and to burn; as rats devoured seeds; and probably as the native birds died out that had pollinated the trees’ flowers and dispersed their fruit. The overall picture is among the most extreme examples of forest destruction anywhere in the world: the whole forest gone, and most of its tree species extinct. 

The destruction of the island’s animals was as extreme as that of the forest: without exception, every species of native land bird became extinct. Even shellfish were overexploited, until people had to settle for small sea snails instead of larger cowries. Porpoise bones disappeared abruptly from garbage heaps around 1500; no one could harpoon porpoises anymore, since the trees used for constructing the big seagoing canoes no longer existed. The colonies of more than half of the seabird species breeding on Easter or on its offshore islets were wiped out. 

In place of these meat supplies, the Easter Islanders intensified their production of chickens, which had been only an occasional food item. They also turned to the largest remaining meat source available: humans, whose bones became common in late Easter Island garbage heaps. Oral traditions of the islanders are rife with cannibalism; the most inflammatory taunt that could be snarled at an enemy was “The flesh of your mother sticks between my teeth.” With no wood available to cook these new goodies, the islanders resorted to sugarcane scraps, grass, and sedges to fuel their fires. 

All these strands of evidence can be wound into a coherent narrative of a society’s decline and fall. The first Polynesian colonists found themselves on an island with fertile soil, abundant food, bountiful building materials, ample lebensraum, and all the prerequisites for comfortable living. They prospered and multiplied. 

After a few centuries, they began erecting stone statues on platforms, like the ones their Polynesian forebears had carved. With passing years, the statues and platforms became larger and larger, and the statues began sporting ten-ton red crowns--probably in an escalating spiral of one-upmanship, as rival clans tried to surpass each other with shows of wealth and power. (In the same way, successive Egyptian pharaohs built ever-larger pyramids. Today Hollywood movie moguls near my home in Los Angeles are displaying their wealth and power by building ever more ostentatious mansions. Tycoon Marvin Davis topped previous moguls with plans for a 50,000-square-foot house, so now Aaron Spelling has topped Davis with a 56,000-square-foot house. All that those buildings lack to make the message explicit are ten-ton red crowns.) On Easter, as in modern America, society was held together by a complex political system to redistribute locally available resources and to integrate the economies of different areas. 

Eventually Easter’s growing population was cutting the forest more rapidly than the forest was regenerating. The people used the land for gardens and the wood for fuel, canoes, and houses--and, of course, for lugging statues. As forest disappeared, the islanders ran out of timber and rope to transport and erect their statues. Life became more uncomfortable-- springs and streams dried up, and wood was no longer available for fires. 

People also found it harder to fill their stomachs, as land birds, large sea snails, and many seabirds disappeared. Because timber for building seagoing canoes vanished, fish catches declined and porpoises disappeared from the table. Crop yields also declined, since deforestation allowed the soil to be eroded by rain and wind, dried by the sun, and its nutrients to be leeched from it. Intensified chicken production and cannibalism replaced only part of all those lost foods. Preserved statuettes with sunken cheeks and visible ribs suggest that people were starving. 

With the disappearance of food surpluses, Easter Island could no longer feed the chiefs, bureaucrats, and priests who had kept a complex society running. Surviving islanders described to early European visitors how local chaos replaced centralized government and a warrior class took over from the hereditary chiefs. The stone points of spears and daggers, made by the warriors during their heyday in the 1600s and 1700s, still litter the ground of Easter today. By around 1700, the population began to crash toward between one-quarter and one-tenth of its former number. People took to living in caves for protection against their enemies. Around 1770 rival clans started to topple each other’s statues, breaking the heads off. By 1864 the last statue had been thrown down and desecrated. 

As we try to imagine the decline of Easter’s civilization, we ask ourselves, “Why didn’t they look around, realize what they were doing, and stop before it was too late? What were they thinking when they cut down the last palm tree?” 

I suspect, though, that the disaster happened not with a bang but with a whimper. After all, there are those hundreds of abandoned statues to consider. The forest the islanders depended on for rollers and rope didn’t simply disappear one day--it vanished slowly, over decades. Perhaps war interrupted the moving teams; perhaps by the time the carvers had finished their work, the last rope snapped. In the meantime, any islander who tried to warn about the dangers of progressive deforestation would have been overridden by vested interests of carvers, bureaucrats, and chiefs, whose jobs depended on continued deforestation. Our Pacific Northwest loggers are only the latest in a long line of loggers to cry, “Jobs over trees!” The changes in forest cover from year to year would have been hard to detect: yes, this year we cleared those woods over there, but trees are starting to grow back again on this abandoned garden site here. Only older people, recollecting their childhoods decades earlier, could have recognized a difference. Their children could no more have comprehended their parents’ tales than my eight-year-old sons today can comprehend my wife’s and my tales of what Los Angeles was like 30 years ago. 

Gradually trees became fewer, smaller, and less important. By the time the last fruit-bearing adult palm tree was cut, palms had long since ceased to be of economic significance. That left only smaller and smaller palm saplings to clear each year, along with other bushes and treelets. No one would have noticed the felling of the last small palm. 

By now the meaning of easter Island for us should be chillingly obvious. Easter Island is Earth writ small. Today, again, a rising population confronts shrinking resources. We too have no emigration valve, because all human societies are linked by international transport, and we can no more escape into space than the Easter Islanders could flee into the ocean. If we continue to follow our present course, we shall have exhausted the world’s major fisheries, tropical rain forests, fossil fuels, and much of our soil by the time my sons reach my current age. 

Every day newspapers report details of famished countries-- Afghanistan, Liberia, Rwanda, Sierra Leone, Somalia, the former Yugoslavia, Zaire--where soldiers have appropriated the wealth or where central government is yielding to local gangs of thugs. With the risk of nuclear war receding, the threat of our ending with a bang no longer has a chance of galvanizing us to halt our course. Our risk now is of winding down, slowly, in a whimper. Corrective action is blocked by vested interests, by well-intentioned political and business leaders, and by their electorates, all of whom are perfectly correct in not noticing big changes from year to year. Instead, each year there are just somewhat more people, and somewhat fewer resources, on Earth. 

It would be easy to close our eyes or to give up in despair. If mere thousands of Easter Islanders with only stone tools and their own muscle power sufficed to destroy their society, how can billions of people with metal tools and machine power fail to do worse? But there is one crucial difference. The Easter Islanders had no books and no histories of other doomed societies. Unlike the Easter Islanders, we have histories of the past--information that can save us. My main hope for my sons’ generation is that we may now choose to learn from the fates of societies like Easter’s. 

Interesting critical review of Collapse by Jared Diamond ENERGY: The really big problem here is energy. I would like to see the following things happen over the course of the 21st century: 

· Developed world economies continue to grow modestly in real per capital terms. 

· China and India continue to grow rapidly in real per capita terms. 

· The rest of the developing world manages to get on the sort of path China and India are on.

The reasons for hoping this will happen are extremely compelling. Rapid economic growth in China and India has taken a largish bite out of the phenomenon of severe poverty, and the only really effective way to see larger bites taken is to see the trend both continue and expand to other parts of the world. But all of this implies a very large increase in future oil use. Unfortunately, while there's certainly oil out there we can drill that we aren't drilling yet, most of it will be much harder to get at than the oil we're drilling right now (that's why we aren't drilling it already). At some point, the easy oil of the Middle East will run out, much as the easy oil of Pennsylvania ran out a while back and many of our best Texas fields have gone dry. It's not at all clear that the sort of global economic growth we need to combat severe poverty is compatible with a large increase in the price of oil. 

Much hope is being placed on a transition to hydrogen cars at some point in the future, but the electricity here will have to come from somewhere. Even with a significant increase in the proportion of electricity coming from wind and solar power, this still implies a large increase in the use of other power sources. Oil plants (obviously) won't help us with the oil problem. Bringing many more coal plants online will make global warm much worse. Nuclear waste needs to be put somewhere. The problem is a very serious one. Compared to some other things, I don't think Diamond takes it as seriously as he should, perhaps because he doesn't seem to think that faster economic growth in poor countries is a compelling aim. But you should find this goal compelling. The true environmental problem is how to make greater prosperity for the world's four billion poorer people compatible with not absolutely wrecking everything everywhere. Energy is the area where this is hardest. Growth requires a cheap source of energy, and the environment requires that energy source not to be coal. Praying for cold fusion does not strike me as an appealing option.  http://yglesias.typepad.com/matthew/2005/01/icollapsei.html 
Globalization

The Flat World of Thomas Freidman 
It’s the ECONOMY stupid

The Stock Market and the Dollar

The economy has been vulnerable for some time. The recovery has been built on government borrowing at a rate that can't continue. More troublesome, a rising share of this borrowing comes from overseas. That puts pressure on the Fed to keep interest rates higher than it otherwise might to keep the foreign lenders on board and keep the dollar from sinking even lower.

Job creation and job quality have also been weakening. Although the measured unemployment is officially a decent 5.2 percent, the fraction of workers who have given up looking for jobs keeps rising, as does the percentage of long-term unemployed. And worker pay is sagging.

Disposable income is affected not just by flat earnings but by rising costs not fully captured by the inflation statistics. For instance, people are paying a larger share of medical costs that aren't covered by health plans. More adults are subsidizing grown children. Rising interest rates sock home buyers as well as consumers who rely on credit card and home equity loans. So those disappointing corporate profit figures reflect one of the most basic of economic fundamentals: Consumers with less money in their pockets don't rush out and buy products.

We last went through a serious bout of 'stagflation’ in the late 1970s. That is a condition that isn't supposed to exist in economic theory -- rising prices and rising unemployment at the same time. That inflation was triggered by high oil prices. For several years, the Federal Reserve's cure of very high interest rates worsened the disease, since the high interest rates added to consumer financing costs and also pummeled business. Inflation was eventually wrung out of the economy, and the long boom of the 1990s and that era's high-flying stock market were both built on steadily declining interest rates and well-behaved oil prices.

No longer. And now there's a new factor: the arrival of China and India as major players. On the one hand, consumers benefit from inexpensive imported products. On the other hand, American workers have trouble competing at the going wage, and earnings are battered down.

The latest wrinkle is that China and India are adding to worldwide demand for raw materials -- oil, but also steel, timber, and all the other ingredients of an advanced economy. The result is that oil prices and other commodity prices are likely to stay high and even rising for the foreseeable future. That adds to consumer costs, shows up in inflation statistics, and prompts the Fed to hike interest rates.

But high commodity prices caused by rising global demand aren't the classic inflation that represents our economy overheating. And it's not cured by tight money. On the contrary, higher domestic interest rates just depress the US economy, but without significantly reducing Asia's appetite for oil and other raw materials.

What to do? There is no easy cure. There are, however, two constructive things the administration might pursue. First, it could stop running the immense deficits that create so much dependence on foreign borrowing. Second, it could get serious about energy self-sufficiency built on new technologies. That would simultaneously create American jobs and reduce dependence on imported oil.

· April 20, 2005 Robert Kuttner (co-editor of The American Prospect)

The Food vs. Fuel quandary
Overview

http://www.feasta.org/events/foodconf/food_conference.htm 

http://news.independent.co.uk/world/environment/story.jsp?story=603975
Green revolution AG
The Green Revolution
In the 1950s and 1960s, agriculture underwent a drastic transformation commonly referred to as the Green Revolution. The Green Revolution resulted in the industrialization of agriculture. Part of the advance resulted from new hybrid food plants, leading to more productive food crops. Between 1950 and 1984, as the Green Revolution transformed agriculture around the globe, world grain production increased by 250%.4 That is a tremendous increase in the amount of food energy available for human consumption. This additional energy did not come from an increase in incipient sunlight, nor did it result from introducing agriculture to new vistas of land. The energy for the Green Revolution was provided by fossil fuels in the form of fertilizers (natural gas), pesticides (oil), and hydrocarbon fueled irrigation.
The Green Revolution increased the energy flow to agriculture by an average of 50 times the energy input of traditional agriculture.5 In the most extreme cases, energy consumption by agriculture has increased 100 fold or more.6 

In the United States, 400 gallons of oil equivalents are expended annually to feed each American (as of data provided in 1994).7 Agricultural energy consumption is broken down as follows:
        31% for the manufacture of inorganic fertilizer
        19% for the operation of field machinery

        16% for transportation

        13% for irrigation

        08% for raising livestock (not including livestock feed)

        05% for crop drying

        05% for pesticide production

        08% miscellaneous8
Energy costs for packaging, refrigeration, transportation to retail outlets, and household cooking are not considered in these figures. 

To give the reader an idea of the energy intensiveness of modern agriculture, production of one kilogram of nitrogen for fertilizer requires the energy equivalent of from 1.4 to 1.8 liters of diesel fuel. This is not considering the natural gas feedstock.9 According to The Fertilizer Institute (http://www.tfi.org), in the year from June 30 2001 until June 30 2002 the United States used 12,009,300 short tons of nitrogen fertilizer.10 Using the low figure of 1.4 liters diesel equivalent per kilogram of nitrogen, this equates to the energy content of 15.3 billion liters of diesel fuel, or 96.2 million barrels.
 Of course, this is only a rough comparison to aid comprehension of the energy requirements for modern agriculture.

In a very real sense, we are literally eating fossil fuels. However, due to the laws of thermodynamics, there is not a direct correspondence between energy inflow and outflow in agriculture. Along the way, there is a marked energy loss. Between 1945 and 1994, energy input to agriculture increased 4-fold while crop yields only increased 3-fold.11 Since then, energy input has continued to increase without a corresponding increase in crop yield. We have reached the point of marginal returns. Yet, due to soil degradation, increased demands of pest management and increasing energy costs for irrigation (all of which is examined below), modern agriculture must continue increasing its energy expenditures simply to maintain current crop yields. The Green Revolution is becoming bankrupt. 

Fossil Fuel Costs
Solar energy is a renewable resource limited only by the inflow rate from the sun to the earth. Fossil fuels, on the other hand, are a stock-type resource that can be exploited at a nearly limitless rate. However, on a human timescale, fossil fuels are nonrenewable. They represent a planetary energy deposit which we can draw from at any rate we wish, but which will eventually be exhausted without renewal. The Green Revolution tapped into this energy deposit and used it to increase agricultural production.

Total fossil fuel use in the United States has increased 20-fold in the last 4 decades. In the US, we consume 20 to 30 times more fossil fuel energy per capita than people in developing nations. Agriculture directly accounts for 17% of all the energy used in this country.12 As of 1990, we were using approximately 1,000 liters (6.41 barrels) of oil to produce food of one hectare of land.13
In 1994, David Pimentel and Mario Giampietro estimated the output/input ratio of agriculture to be around 1.4.14 For 0.7 Kilogram-Calories (kcal) of fossil energy consumed, U.S. agriculture produced 1 kcal of food. The input figure for this ratio was based on FAO (Food and Agriculture Organization of the UN) statistics, which consider only fertilizers (without including fertilizer feedstock), irrigation, pesticides (without including pesticide feedstock), and machinery and fuel for field operations. Other agricultural energy inputs not considered were energy and machinery for drying crops, transportation for inputs and outputs to and from the farm, electricity, and construction and maintenance of farm buildings and infrastructures. Adding in estimates for these energy costs brought the input/output energy ratio down to 1.15 Yet this does not include the energy expense of packaging, delivery to retail outlets, refrigeration or household cooking.

In a subsequent study completed later that same year (1994), Giampietro and Pimentel managed to derive a more accurate ratio of the net fossil fuel energy ratio of agriculture.16 In this study, the authors defined two separate forms of energy input: Endosomatic energy and Exosomatic energy. Endosomatic energy is generated through the metabolic transformation of food energy into muscle energy in the human body. Exosomatic energy is generated by transforming energy outside of the human body, such as burning gasoline in a tractor. This assessment allowed the authors to look at fossil fuel input alone and in ratio to other inputs.

Prior to the industrial revolution, virtually 100% of both endosomatic and exosomatic energy was solar driven. Fossil fuels now represent 90% of the exosomatic energy used in the United States and other developed countries.17 The typical exo/endo ratio of pre-industrial, solar powered societies is about 4 to 1. The ratio has changed tenfold in developed countries, climbing to 40 to 1. And in the United States it is more than 90 to 1.18 The nature of the way we use endosomatic energy has changed as well.

The vast majority of endosomatic energy is no longer expended to deliver power for direct economic processes. Now the majority of endosomatic energy is utilized to generate the flow of information directing the flow of exosomatic energy driving machines. Considering the 90/1 exo/endo ratio in the United States, each endosomatic kcal of energy expended in the US induces the circulation of 90 kcal of exosomatic energy. As an example, a small gasoline engine can convert the 38,000 kcal in one gallon of gasoline into 8.8 KWh (Kilowatt hours), which equates to about 3 weeks of work for one human being.19
In their refined study, Giampietro and Pimentel found that 10 kcal of exosomatic energy are required to produce 1 kcal of food delivered to the consumer in the U.S. food system. This includes packaging and all delivery expenses, but excludes household cooking).20 The U.S. food system consumes ten times more energy than it produces in food energy. This disparity is made possible by nonrenewable fossil fuel stocks. 
Assuming a figure of 2,500 kcal per capita for the daily diet in the United States, the 10/1 ratio translates into a cost of 35,000 kcal of exosomatic energy per capita each day. However, considering that the average return on one hour of endosomatic labor in the U.S. is about 100,000 kcal of exosomatic energy, the flow of exosomatic energy required to supply the daily diet is achieved in only 20 minutes of labor in our current system. Unfortunately, if you remove fossil fuels from the equation, the daily diet will require 111 hours of endosomatic labor per capita; that is, the current U.S. daily diet would require nearly three weeks of labor per capita to produce.
Quite plainly, as fossil fuel production begins to decline within the next decade, there will be less energy available for the production of food.

http://www.fromthewilderness.com/free/ww3/100303_eating_oil.html  Eating Fossil Fuels by Dale Allen Pfeiffer
© Copyright 2004, From The Wilderness Publications, www.copvcia.com. All Rights Reserved. May be reprinted, distributed or posted on an Internet web site for non-profit purposes only.
http://www.energybulletin.net/1469.html
Agriculture in America

THE OIL WE EAT Manning, Richard, Harper's Feb 2004, Vol. 308, Issue 1845

America's biggest crop, grain corn, is completely unpalatable. It is raw 
material for an industry that manufactures food substitutes. Likewise, you 
can't eat unprocessed wheat. You certainly can't eat hay. You can eat 
unprocessed soybeans, but mostly we don't. These four crops cover 82 
percent of American cropland. Agriculture in this country is not about 
food; it's about commodities that require the outlay of still more energy 
to become food. 

About two thirds of U.S. grain corn is labeled "processed," meaning it is 
milled and otherwise refined for food or industrial uses. More than 45 
percent of that becomes sugar, especially high-fructose corn sweeteners, the keystone ingredient in three quarters of all processed foods, especially soft drinks, the food of America's poor and working classes. It is not a coincidence that the American pandemic of obesity tracks rather nicely with the fivefold increase in corn-syrup production since Archer Daniels Midland developed a high-fructose version of the stuff in the early seventies. Nor is it a coincidence that the plague selects the poor, who eat the most processed food. 

It began with the industrialization of Victorian England. The empire was 
then flush with sugar from plantations in the colonies. Meantime the 
cities were flush with factory workers. There was no good way to feed 
them. And thus was born the afternoon tea break, the tea consisting 
primarily of warm water and sugar. If the workers were well off, they 
could also afford bread with heavily sugared jam--sugar-powered 
industrialization. There was a 500 percent increase in per capita sugar 
consumption in Britain between 1860 and 1890, around the time when the life expectancy of a male factory worker was seventeen years. By the end of the century the average Brit was getting about one sixth of his total nutrition from sugar, exactly the same percentage Americans get 
today--double what nutritionists recommend. 

There is another energy matter to consider here, though. The grinding, 
milling, wetting, drying, and baking of a breakfast cereal requires about 
four calories of energy for every calorie of food energy it produces. A 
two-pound bag of breakfast cereal burns the energy of a half-gallon of 
gasoline in its making. All together the food-processing industry in the 
United States uses about ten calories of fossil-fuel energy for every 
calorie of food energy it produces. 

That number does not include the fuel used in transporting the food from 
the factory to a store near you, or the fuel used by millions of people 
driving to thousands of super discount stores on the edge of town, where 
the land is cheap. It appears, however, that the corn cycle is about to 
come full circle. If a bipartisan coalition of farm-state lawmakers has 
their way--and it appears they will--we will soon buy gasoline containing 
twice as much fuel alcohol as it does now. Fuel alcohol already ranks 
second as a use for processed corn in the United States, just behind corn 
sweeteners. According to one set of calculations, we spend more calories 
of fossil-fuel energy making ethanol than we gain from it. The Department 
of Agriculture says the ratio is closer to a gallon and a quart of ethanol 
for every gallon of fossil fuel we invest. The USDA calls this a bargain, 
because gasohol is a "clean fuel." This claim to cleanness is in dispute 
at the tailpipe level, and it certainly ignores the dead zone in the Gulf 
of Mexico, pesticide pollution, and the haze of global gases gathering 
over every farm field. Nor does this claim cover clean conscience; some 
still might be unsettled knowing that our SUVs' demands for fuel compete 
with the poor's demand for grain. 

Green eaters, especially vegetarians, advocate eating low on the food 
chain, a simple matter of energy flow. Eating a carrot gives the diner all 
that carrot's energy, but feeding carrots to a chicken, then eating the 
chicken, reduces the energy by a factor of ten. The chicken wastes some 
energy, stores some as feathers, bones, and other inedibles, and uses most 
of it just to live long enough to be eaten. As a rough rule of thumb, that 
factor of ten applies to each level up the food chain, which is why some 
fish, such as tuna, can be a horror in all of this. Tuna is a secondary 
predator, meaning it not only doesn't eat plants but eats other fish that 
themselves eat other fish, adding a zero to the multiplier each notch up, 
easily a hundred times, more like a thousand times less efficient than 
eating a plant. 

This is fine as far as it goes, but the vegetarian's case can break down 
on some details. On the moral issues, vegetarians claim their habits are 
kinder to animals, though it is difficult to see how wiping out 99 percent 
of wildlife's habitat, as farming has done in Iowa, is a kindness. In 
rural Michigan, for example, the potato farmers have a peculiar tactic for 
dealing with the predations of whitetail deer. They gut-shoot them with 
small-bore rifles, in hopes the deer will limp off to the woods and die 
where they won't stink up the potato fields. 

Animal rights aside, vegetarians can lose the edge in the energy argument 
by eating processed food, with its ten calories of fossil energy for every 
calorie of food energy produced. The question, then, is: Does eating 
processed food such as soy burger or soy milk cancel the energy benefits 
of vegetarianism, which is to say, can I eat my lamb chops in peace? 
Maybe. If I've done my due diligence, I will have found out that the 
particular lamb I am eating was both local and grass-fed, two factors that 
of course greatly reduce the embedded energy in a meal. I know of ranches 
here in Montana, for instance, where sheep eat native grass under closely 
controlled circumstances--no farming, no plows, no corn, no nitrogen. 
Assets have not been stripped. I can't eat the grass directly. This can go 
on. There are little niches like this in the system. Each person's 
individual charge is to find such niches. 

Chances are, though, any meat eater will come out on the short end of this argument, especially in the United States. Take the case of beef. Cattle are grazers, so in theory could live like the grass-fed lamb. Some cattle cultures--those of South America and Mexico, for example--have perfected wonderful cuisines based on grass-fed beef. This is not our habit in the United States, and it is simply a matter of habit. Eighty percent of the grain the United States produces goes to livestock. Seventy-eight percent of all of our beef comes from feed lots, where the cattle eat grain, mostly corn and wheat. So do most of our hogs and chickens. The cattle spend their adult lives packed shoulder to shoulder in a space not much bigger than their bodies, up to their knees in shit, being stuffed with grain and a constant stream of antibiotics to prevent the disease this sort of confinement invariably engenders. The manure is rich in nitrogen and once provided a farm's fertilizer. The feedlots, however, are now far removed from farm fields, so it is simply not "efficient" to haul it to cornfields. It is waste. It exhales methane, a global-warming gas. It pollutes streams. It takes thirty-five calories of fossil fuel to make a calorie of beef this way; sixty-eight to make one calorie of pork. 

Still, these livestock do something we can't. They convert grain's 
carbohydrates to high-quality protein. All well and good, except that per 
capita protein production in the United States is about double what an 
average adult needs per day. Excess cannot be stored as protein in the 
human body but is simply converted to fat. This is the end result of a 
factory-farm system that appears as a living, continental-scale monument to Rube Goldberg, a black-mass remake of the loaves-and-fishes miracle. Prairie's productivity is lost for grain, grain's productivity is lost in livestock, livestock's protein is lost to human fat--all federally 
subsidized for about $15 billion a year, two thirds of which goes directly 
to only two crops, corn and wheat. 

This explains why the energy expert David Pimentel is so worried that the rest of the world will adopt America's methods. He should be, because the rest of the world is. Mexico now feeds 45 percent of its grain to livestock, up from 5 percent in 1960. Egypt went from 3 percent to 31 
percent in the same period, and China, with a sixth of the world's 
population, has gone from 8 percent to 26 percent. All of these places 
have poor people who could use the grain, but they can't afford it.
http://portland.indymedia.org/en/2004/02/280191.shtml#105115 
THE OIL WE EAT Manning, Richard, Harper's Feb 2004, Vol. 308, Issue 1845 with a stellar mini-wiki on sustainability
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I've worked professionally in sustainable agriculture since the 1970s, including for several universities, several state and federal (including USDA and NCAT) programs, and any number of nonprofit organizations. I have farmed (dairy goats, sheep, cows; meat livestock; produce; cash grain) and consider my life to be devoted to "sustainable food systems." 

People are not going to want to hear what Manning has to say because it so completely flies in the face of the Neolithic ideologies we've inherited, as drilled into our skulls by ADM, Cargill, and the fossil fuel industry. Not to mention all that nostalgic back-to-the-land bullshit, whether it comes from the Farm Bureau or a jet-setting, land-owning college professor called Wendell Berry. 

But Manning is right about many things that Phi Beta Kappas and others will dismiss. Most people are clueless about how the human food system works, how the agricultures have evolved, though they spout about it endlessly. But it's like climate change--those who have ears, let them listen. And those who've spent their lives getting degrees and pushing ideas, try processing your reactive feelings before opening your intellectual standpipes of misinformation. 

Agriculture *has* hijacked civilization, and if you don't want to believe Manning, put in some effort and read a standard geological and climatological history of the Holocene. I recommend Eric Roberts's. Agriculture has been the human food-gathering strategy for only one half of one percent to five percent of our species's existence (depending on how far back you date that--250,000 years for modern /H. sapiens/, or 2 million years for /H. ergaster/). And yet in this brief time, the agricultures have caused more disruption than any other human invention (and remember--cities are the invention of the agricultures). 

Everywhere we look we see cascading failures in natural systems, telling us that the agricultures are not sustainable. It is time to evolve something new. 

For me, the biggest sadness is that this information has to come from Manning. The field of so-called "sustainable agriculture" has been sitting with its thumbs up its downspout for the past twenty years, not wanting to offend, not wanting to engage with these huge, difficult issues. And with so much invested, by now, in pushing simplistic ideas and Yuppie Chow, that the change is not going to come from that quarter. 

The agricultures represent a reframing of the human uses of water and energy, and we'd better wise up and start looking at our food systems from that vantage. 
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Richard Manning should have continued his diatribe by next examining waste in human shelters, transportation, and almost every endeavor the modern world attempts. For example, Back when I used to work in Defense Aerospace, I noted how every new supervisor who took over a position would reverse the procedures of his dept. much the same way the proverbial wife would always be moving furniture around in her house. I called this make-work "vibrations" simply because if these actions were tracked through time they resembled a back and forth movement - that signified nothing. One can see such behavior in today's homeowners. I recall an age when people rarely remodeled their homes. The idea was that the house was built smartly to begin with and if it wasn't broke it didn't need fixing. But then came a time when everyone seemed to be continually remodeling their homes. Walls went in, and then the same walls vanished, only to later be replaced. I saw this just the other day on PBS - I think it was on This Old House. Some old house had been designed with high ceilings - as that made the most sense for air-exchange back in the old days. But then in the 70s someone had opted for saving heating energy by lowering the ceilings. But now the same ceilings are once more being stylishly raised back to their former height. But I can predict that in the future some new buyer will once again lower the ceilings. This is a mindless VIBRATION. If we tracked all the mindless vibrations through out our modern civilization we would discover the wastage of vast oceans of hydrocarbons, carpets of primeval forests, decimated animal species and such like. But history seems to suggest that Civilization was never a very efficient beast - and beast it is - though it only exists at the level of 'swarm intelligence' and is always an artificial creature made of abstract human interactions. Civilizations have always fed on the natural world environments, and they poop out waste-lands in their place. Because civilization is an unnatural beast it can never live in a balanced coexistence with nature. The last creature to die will not be a cockroach - it will be civilization, as some last human government lives out its last days hidden in a bunker deep in an earth that resembles Mars. 

the Petro-content of humanity's food
http://www.fromthewilderness.com/free/ww3/100303_eating_oil.html  Eating Fossil Fuels by Dale Allen Pfeiffer
© Copyright 2004, From The Wilderness Publications, www.copvcia.com. All Rights Reserved. May be reprinted, distributed or posted on an Internet web site for non-profit purposes only.
October 3 , 2003, 1200 PDT, (FTW) -- Human beings (like all other animals) draw their energy from the food they eat. Until the last century, all of the food energy available on this planet was derived from the sun through photosynthesis. Either you ate plants or you ate animals that fed on plants, but the energy in your food was ultimately derived from the sun.

It would have been absurd to think that we would one day run out of sunshine. No, sunshine was an abundant, renewable resource, and the process of photosynthesis fed all life on this planet. It also set a limit on the amount of food that could be generated at any one time, and therefore placed a limit upon population growth. Solar energy has a limited rate of flow into this planet. To increase your food production, you had to increase the acreage under cultivation, and displace your competitors. There was no other way to increase the amount of energy available for food production. Human population grew by displacing everything else and appropriating more and more of the available solar energy.

The need to expand agricultural production was one of the motive causes behind most of the wars in recorded history, along with expansion of the energy base (and agricultural production is truly an essential portion of the energy base). And when Europeans could no longer expand cultivation, they began the task of conquering the world. Explorers were followed by conquistadors and traders and settlers. The declared reasons for expansion may have been trade, avarice, empire or simply curiosity, but at its base, it was all about the expansion of agricultural productivity. Wherever explorers and conquistadors traveled, they may have carried off loot, but they left plantations. And settlers toiled to clear land and establish their own homestead. This conquest and expansion went on until there was no place left for further expansion. Certainly, to this day, landowners and farmers fight to claim still more land for agricultural productivity, but they are fighting over crumbs. Today, virtually all of the productive land on this planet is being exploited by agriculture. What remains unused is too steep, too wet, too dry or lacking in soil nutrients.1
Just when agricultural output could expand no more by increasing acreage, new innovations made possible a more thorough exploitation of the acreage already available. The process of “pest” displacement and appropriation for agriculture accelerated with the industrial revolution as the mechanization of agriculture hastened the clearing and tilling of land and augmented the amount of farmland which could be tended by one person. With every increase in food production, the human population grew apace.

At present, nearly 40% of all land-based photosynthetic capability has been appropriated by human beings.2 In the United States we divert more than half of the energy captured by photosynthesis.3 We have taken over all the prime real estate on this planet. The rest of nature is forced to make due with what is left. Plainly, this is one of the major factors in species extinctions and in ecosystem stress.
<(snip)>
We can illustrate the demand that modern agriculture places on water resources by looking at a farmland producing corn. A corn crop that produces 118 bushels/acre/year requires more than 500,000 gallons/acre of water during the growing season. The production of 1 pound of maize requires 1,400 pounds (or 175 gallons) of water.29 Unless something is done to lower these consumption rates, modern agriculture will help to propel the United States into a water crisis.
GMOs as green-revolution 2.0

Preemptive protection of GMO patented organisms – granting them ‘quasi-corporate status’

Local governments have historically overseen policies related to public health, safety, and welfare. Preventing local decision-making contradicts the legitimate and necessary responsibilities of cities, towns, and counties. Traditionally, laws enacted at the state level have set minimum requirements and allowed for the continued passage and enforcement of local ordinances that establish greater levels of public health protection. Preemptive legislation reverses this norm. 

Furthermore: 

· Pre-emption undermines democracy and local control, and is a threat to meaningful citizen participation around issues of widespread concern. Communities enact local measures as an expression of their fundamental right to shape their future, whereas wealthy corporate interests are far better able to wield power and influence policy in state capitols. 

· Local actions around GMOs, in particular, are designed to address important gaps in federal and state policy, and mitigate potentially serious threats to public health, the environment, and survival of local farm economies. Additionally, some communities are taking a further step, and benefiting economically from the positive effect of becoming known as "GE-Free," supporting farmers and the local food system by promoting organic and sustainable agriculture in their jurisdictions. 

· In recent years, similar local measures have sought to address a variety of industry practices not adequately regulated at higher levels of jurisdiction, including pollution from factory farms, use of sewage sludge as fertilizer, uncontrolled pesticide use, and mismanagement of water resources. The current pre-emption campaign is part of a strategy aimed to weaken all such protective measures; it is part of a well-funded, highly-orchestrated, and frequently stealthy corporate effort to rewrite public policies at all jurisdictional levels.  http://www.environmentalcommons.org/seedlawbackgrounder.html 
Other causes of soil degradation

http://www2.gtz.de/desert/images/fakten/average_cumulative_loss_of_productivity_as_a_result_of_human_induced_soil_degradation.gif 
Table 1 Cumulative loss of soil productivity
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Degradation Process Time Span  Reversible?

(years)
Salinization (caused by iigation and desertification) ol Ye
Acidification (drainage of marshy areas with cat clays) 0.5-5 Yes
Decomposition of organie matter (by inereased temperature) 520 No
Accelerated erosion (water and wind erosion caused by decreased  10-50 Difficul
vegetation cover or increased precipitation)
Accelerated mineral weathering (increased temperature/ 102104 No
precipitation)
Affected Area

Erosion Type Mha % of Global

Land Area
‘Water erosion 1094 8
‘Wind crosion 548 4
Chemical degradation 239 2
Physical degradation 5 1

TOTALS 1914 15





decreases in productivity due to soil depletion
http://www2.gtz.de/desert/english/factlibrary.htm  
Stoorvogel, Smaling, and Janssen (1993) undertook a continental- scale study of soil nutrient depletion in the early 1990s. They calculated that average annual nutrient loss on arable lands in 1982-84 amounted to 22 kilograms per hectare of nitrogen, 2.5 kilograms of phosphorus, and 15 kilograms of potassium. The main loss of nutrients occurred through the harvest and removal of the crops and inadequate use of organic and inorganic inputs (in: Scherr 1999: 26). 

decreases in productivity due to soil loss 

http://www2.gtz.de/desert/english/factlibrary.htm  75 billion tons of soil are eroded every year by water or wind, the major part of it on arable land. 12 million hectares of fertile arable land are destroyed or given up annually of a whole of 1.5 billion hectares cultivated land (Pimentel et al. 1995). Erosion rates on excessively used pastures can exceed 100 tons / hectare, and reach averages on 30 to 40 tons per hectare in Asia, Africa and South America. By contrast, the national formation of soil is only about 1 ton per hectare per year. To compare: Erosion rates in undisturbed forests is about 0.004-0.05 tons per hectare per year (Pimentel et al. 1995).

rate of depletion of fresh water
http://www.fromthewilderness.com/free/ww3/100303_eating_oil.html 
We can illustrate the demand that modern agriculture places on water resources by looking at a farmland producing corn. A corn crop that produces 118 bushels/acre/year requires more than 500,000 gallons/acre of water during the growing season. The production of 1 pound of maize requires 1,400 pounds (or 175 gallons) of water.29 Unless something is done to lower these consumption rates, modern agriculture will help to propel the United States into a water crisis.
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NOTE: this assessment might belong in Global Warming as well (or better)
Loss of soil productivity due to waterlogging caused by  irrigation

http://www.waternunc.com/gb/UNccd_eng01_2003.htm  Bonn, 13 June 2003 - Whereas demand for water is increasing with the global population projected to reach from 6.2 billion in 2002 to 9.2 billion in 2050, about 12 million hectares of irrigated land in the developing world has lost its productivity due to water-logging and salinity, among others. 

Water and desertification and/or drought are inextricably linked especially in arid, semi arid and sub-humid areas, where there is a finite resource of water and its utilization is weighed up against a desired increase in agricultural development. Water is therefore critical for the sustenance of life and the ecological balance and an indispensable resource for social and economic development necessary for poverty eradication. Consequently, sustainable water resource management is imperative in order to fight both poverty and desertification. 

Land degradation, in reverse, affects water resources by reducing its availability and quality. Also, it alters the flows of rivers and streams, which may lead to flooding, groundwater depletion, water pollution and salinization. 

As a result, arable land per person is declining from 0.32 hectares per person in 1961-63 to 0.21 hectares in 1997-99 and is expected to drop further to 0.16 hectares by 2030, posing a serious threat to food security. 
rate of depletion of arable land due to desertification

 Extent and causes of desertification (FAO 1996) 
[image: image27.png]Extent and causes of land degradation

Degradtion
extent

580 million ha

680 million ha

137 million ha

550 million ha

19.5 million
ha

Sourve: FAO 1985

Cause

Deforestation — vast reserves of forests have been degraded by large-
scale logging and clearance for farm and urban use. More than 220 rmillion
ha of tropical forests were destroyed during 1975-90, mainly for food
production

Overgrazing — about 20 per cent of the world's pasture and rangelands
have been damaged. Recent losses have been most severe in Afiica and
Asia

Fuelwood consumption — about 1730 millon m of fushwood are
harvested annually from forests and plantations. Woodfuel is the primary
source of energy in many developing regions.

Agricultural mismanagement — water erosion causes soil losses
estimated at 25 000 million tonnes annually. Soil salinization and
waterlogging affect about 40 millon ha of land globally.

Industry and urba — utban growth, road construction, mining
and industry are major factors in land degradation in different regions.
Valuable agricuhural land is often lost




http://www2.gtz.de/desert/english/factlibrary.htm About 2.000 million ha of land, equivalent to 15 per cent of the Earth's land area (an area larger than the United States and Mexico combined), have been degraded through human activities. The main types of soil degradation in drylands are water erosion (45 per cent), wind erosion (42 per cent), chemical degradation (10 per cent) and physical degradation (3 per cent). Given likely variations in vegetation cover, it is surprising that 60% of soil degradation in arid zones is by wind erosion, a figure which falls to 21% in dry subhumid areas. Causes of soil degradation in susceptible drylands include overgrazing (46 per cent), agricultural activities (23 per cent), deforestation (20 per cent), and overexploitation of vegetation (11 per cent) (GLASOD in: UNEP 1997).
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Afsica 4 + 1 18 1 - 81 48
Asia 15 2 4 10 + 36 30
South
America 68 2 - - 4 4 - % 51
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America 4 2 + - + 5 - 2 60
North
America - + - + 1 - - 1
Europe 3 4 19 + 33 1 2 6 77
Australia + 1 - - 2 - - 3
World 136 L 21 6 68 u 4 323 37

Source: Oldeman, Hakkeling. and Sombrock 1991
Note:  Degradation figures include data for slightly, moderately, strongly, and extremely degraded lands. Plus sign means negligible; minus
sign means none reported.




Can organic Farming Feed the World?

http://www.cnr.berkeley.edu/~christos/articles/cv_organic_farming.html  Hunger is a problem of poverty, distribution, and access to food. The question then, is not "how to feed the world", but rather, how can we develop sustainable farming methods that have the potential to help the world feed and sustain itself. Christos Vasilikiotis, Ph.D. University of California, Berkeley
ESPM-Division of Insect Biology

Competition for calories: the bio-fuels dilemma
arable lands devoted to food vs. energy 
http://www.energybulletin.net/3389.html 

thermodynamical analysis of Corn-based Ethanol production – a full environmental accounting
Global Warming
Carbon Release and the End of Nature

A Simplied Radiative Equilibrium Model

The greenhouse effect plays a crucial role in maintaining a life-sustaining environment on the earth. If there is no greenhouse effect (suppose that there is no greenhouse gases existing in our atmosphere), the temperature of the earth is determined by the amount of incoming solar radiation that reaches and heats its surface. The amount of incoming solar radiation received at the Earth's surface is given by pi*R^2*S*(1-A), where R is the radius of the earth; S is the solar constant; and A is the albedo of the earth. (The albedo of the earth is approximately 33%.) This amount of incoming solar radiation reaches the surface of the earth and heats it to a temperature, called the effective temperature, Te. Supposing that the earth emits heat like a blackbody, each square meter of the earth's surface radiates infrared radiation according to the stefan-Boltzmann law, which states that the emission of infrared radiation is equal to o*Te^4, where o is the the Stefan-Boltzmann constant. Hence, the total amount of infrared radiation emitted by the earth's surface is equal to 4*pi*R^2*o*Te^4. Since there is a balance between the incoming solar radiation reaching the surface and the outgoing infrared radiation emitted at the surface, we may equate these two terms and solve for the effective temperture, Te. It is easy to find that Te=(S*(1-A)/4o)^(1/4) and to get the earth Te=253K. 

At a temperature of 253K, the earth would be a very inhospitable, frozen world. However, actual measurements indicate that the mean temperature of our planet averaged over the year and over all latitudes is about 288K, rather than 253K. This difference is due to the greenhouse effect.

Potential Effects of Global Warming

This global warming trend can cause a significant global climate changes. Human society is highly dependent on the Earth's climate. Climate patterns and human adaptations determine the availability of food, fresh water, and other resources for sustaining life. The social and economic characteriatics of society have also been shaped largely by adapting to the seasonal and year-to-year patterns of temperture and rainfall. Some potential effects associated with climate change are listed in the following. (from U.S. Climate Action Report) 

Water Resources

The quality and quantity of drinking water, water availability for irrigation, industrial use, and electricity generation, and the health of fisheries may be significantly affected by changes in precipitation and increased evaporation. Increased rainfall may cause more frequent flooding. Climate change would likely add stress to major river basins worldwide. 

Coastal Resources

A estimated 50 cm rise in sea level by the year 2100, could inundate more than 5,000 square miles of dry land and an additional 4000 square miles of wetlands in the U.S. 

Health

Heat-stress mortality could increase due to higher temperatures over longer periods. Changing patterns of precipitation and temperature may produce new breeding sites for pests, shifting the range of infectious diseases. 

Agriculture

Impacts of Climate change in developing countries could be significant. 

Forests

Higher temperatures and precipitation changes could increase forest susceptibility to fire, disease, and insect damage. 

Energy and Transportation

Warmer temperatures increase cooling demand but decrease heating requirements. Fewer disruptions of winter transportation may occur, but water transport may be affected by increased flooding or lowered river levels

http://www.science.gmu.edu/~zli/ghe.html
Carbon Dioxide (CO2)

The global Carbon Dioxide budget is complex and involves transfer of CO2 between the atmosphere, the oceans, and the biosphere. Through the photosynthetic process, the land removes about 100 petagrams (10^15 g) of carbon in the form of CO2 per year. However, about the same quantity of carbon in the form of CO2 is added to the atmosphere each year by vegetation and soil respiration and decay. The world's oceans release about 100 Pg C in the form of CO2 into the atmosphere per year and in turn absorb about 104 Pg C each year. Most of the oceanic carbon is in the form of sedimentary carbonates. Burning of fossil fuels adds about 5 Pg C and biomass buring and deforestation add about another 2 Pg C to the atmosphere in the form of CO2 annually. By summing all of the fluxes of CO2 into and out of the atmosphere, we can find that about 3 Pg C in the form of CO2 is building up in the atmosphere each year. The average concentration of CO2 was about 290 ppmv in preindustrial times; now (1990) it is about 350 ppmv and increasing steadily at a rate of about 0.3-0.4%/yr. Since CO2 is chemically inert, it is not destroyed by photochemical or chemical processes in the atmosphere; either it is lost by transfer into the ocean or biosphere or it builds up in the atmosphere. 



Methane (CH4)

Methane can be destroyed in the atmosphere via reaction with the hydroxyl radical (OH): 


CH4 + OH --> CH3 + H2O

The OH radical destroys about 500 teragrams (10^12 g) of CH4 each year. The mean atmospheric life time of CH4 is about 8 years. Methane is produced in anaerobic environments by the action of methanogenic bacteria and by biomass burning. The major anaerobic enviroments that produce CH4 include wetlands (150 +/- 50 Tg/yr), rice paddies (100 +/- 50 Tg/yr), and enteric fermentation in the digestive system of cattle, sheep, ect. (100-150 Tg/yr). Biomass burning may supply 10-100 Tg CH4 /yr. 



  Nitrous Oxide (N2O)

Nitrous oxide is chemically inert in the troposphere. However, N2O is destroyed in the stratosphere via photolysis by solar radiation, which is responsible for about 90% of its destruction, and by reaction with excited atomic oxygen, O(1D), which is responsible for about 10% of its destruction: 


N2O + hv --> N2 + O(1D),
  < 341 nm


N2O + O(1D) --> N2 + O2


N2O + O(1D) --> 2NO

These photochemical and chemical processes destroy about 10.5 +/- 3 Tg N/yr. The mean lifetime of N2O in the atmosphere is about 150 years. Nitrous oxide is building up in the atmosphere at a rate of about 3 +/- 0.5 Tg N/yr. The global destruction rate of N2O is about 10 +/- 3 Tg N/yr. Hence, the global sources of N2O should be about 13.5 +/- 3.5 Tg N/yr. At present, there is a problem in identifying the sources of N2O of this total magnitude. 



Chlorofluorocarbons (CFC-11 and CFC-12)

CFC-11 and CFC-12 are chemically inert in the troposphere and diffuse up to the statosphere, where they are destoryed by photolysis by solar radiation and by reaction with excited atomic oxygen. 


CCl3F + hv --> CCl2F + Cl,
  < 265 nm


CCl2F2 + hv --> CClF2 + Cl,
  < 200 nm


CCl3F + O(1D) --> CCl2F + ClO


CCl2F2 + O(1D) --> CClF + ClO

Evidence and apparent trajectory of change(s)
Surface Skin Temperature

The global surface skin temperatures can be obtained from the TOVS (TIROS Operational Vertical Sounder) data set. It was generated from data obtained from the HIRS/2 (High resolution Infrared Radiation Sounder) and MSU (Microwave Sounding Unit) instruments. The HIRS/2 instrument measures radiation emitted by the Earth-atmosphere system in 19 regions of the infrared spectrum between 3.7 and 15 microns. The MSU instrument makes passive microwave radiation measurements in four regions of the 50 GHz oxygen emission spectrum. In particular, the combination of HIRS/2 channels and MSU channels is useful in eliminating the effects of cloudiness on the satellite-observed infrared radiances, thus providing improved estimates of the surface skin temperature. 



Summary

The enhanced greenhouse effect will result in significant changes in local, regional, and global temperatures. Some climate models predict that the buildup of atmospheric greenhouse gases will result in significant increases in the global mean temperature, ranging from 0.8 to 4.1 K from 1980 to 2030. At or near the poles, glacial and surface ice and snow may begin to melt, raising the mean height of the world's oceans by as much as 20 cm by 2030 and 65 cm by the end of the next century. This will lead to flooding of many low-lying areas of the world presently occupied by hundreds of millions of people. Scientists are also concerned about the response of living systems, including humans, to temperature increases of up to 4 K over a period of only several decades. There are many questions and uncertainties about the impact of a global warming on our planet and its varied forms of life. A better understanding of these processes and couplings will help to better estimate the environmental, economic, and human health risks from an enhanced greenhouse effect.
RealClimate - a science blog
Population shifts – displacements
now and in the future: population growth and distribution

Implications for agriculture,
Implications for water supplies, 
http://www.un.org/News/Press/docs/2005/sgsm9766.doc.htm 

http://www.fao.org/newsroom/en/news/2005/100274/index.html
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Peak Oil


 http://dieoff.org/e.gif

history 
Peak Oil: Fact and Fiction

This page addresses several common questions about world oil production. All historical production numbers are from the Oil and Gas Journal and the 2004 figures are for the first 11 months. The oil production figures do not include natural gas liquids. 

General Concepts

· Production and historical production are facts. 

· Reserves are an opinion. 

· Undiscovered resources are a fantasy.

Fact: World oil production was at an all-time high in 2004.

· The world produced 71.08 million BOPD in the first 11 months of 2004 

· OPEC produced 28.52 million BOPD, down from a peak of 30.95 million BOPD in 1977. 

· Non-OPEC production was at an all-time high of 42.56 million BOPD.

http://www.gregcroft.com/peakoil.ivnu 
Basic concept(s)
World Oil Supply Outlook

Are we running out of oil? The answer to that question depends on your time frame. Oil is being produced at a rate vastly greater than the rate that it is generated and emplaced. Most of the world's largest oil fields are past their production peak. On the other hand, world production continues to increase, and the geographical concentration of that production continues to decrease. The heavy oil reserves of Canada and Venezuela, which are the largest oil accumulations in the world, are only beginning to be developed. Canadian oil production is now at an all-time high because of heavy oil production. 

The important thing to remember about depletion is that it is a slow process. Unlike the oil shocks of the seventies that were caused by abrupt political events, any economic impact of global oil depletion will occur slowly enough for market forces to adjust to them. The oil shocks of the seventies gave valuable lessons to both consumers and producers. The lesson for consuming countries was that the actions of individuals on the demand side and private companies on the supply side solved the problem, and that nearly all government initiatives were counterproductive. The lesson for producing countries was that sharp contractions of oil supply hurt their interests as much or more than those of consumers. Like the sharp contraction in US money supply that helped trigger the Great Depression, sharp contractions in oil supply caused a sustained loss of market share.

There are now a number of books that claim that declining availability of oil will have a drastic impact on living standards in the industrialized world. While these books may be entertaining reading, they are not the basis for sound policy decisions. The only sensible thing that governments can do about energy is to collect factual information about all aspects of the energy industry and distribute this information freely. The problem with policies based on projected changes in the energy business is that the projections are nearly always wrong. http://www.gregcroft.com/oilsupply.ivnu
non-speculative elements 
carbon release (consider especially changes in CO2 over past 2 centuries)
 green house gas balance 
Implications
Quantifiable non-speculative elements 
increased competition

increased per-capita consumption

discovery costs

cost to develop reserves

cost to extract

cost to transport

Quantifiable speculative elements

Declining reserves based on calculated depletion
http://www.salon.com/news/feature/2005/03/15/herold/print.html
Declining reserves based on recalculated depletion and other factors

http://www.energybulletin.net/5292.html
http://www.channel4.com/news/2004/10/week_5/26_oil.html 
http://peakoil.net/Newsletter/NL48/newsletter48.pdf 
 Limits to Growth - Resources & Population
 BASIC PREMISE: "…it is simply not physically possible for the wasteful consumption standards, which are today enjoyed by the ‘40% societies’ in the North and the elites in the South, to be universalized and enjoyed by the world population."
T. Fotopoulos, Towards An Inclusive Democracy, Cassell, 1999, p. 72.


"It seems clear that the material consumption of industrial people cannot be universalized to encompass all humans on earth. …To simply universalize the North’s standard of living now, global industrial production would need to rise 130 times."

M. Carley and I. Chjristie, Managing Sustainable Development, Minneapolis, U. of Minnesota Press, 1993, p. 50.

Rich countries, with about one-fifth of the world's people, are consuming about three quarters of the world's resource production. Our per capitaconsumption is about 15-20 times that of the poorest half of the world's people. World population will probably stabilise around 9 billion, somewhere after 2060. If all those people were to have Australian per capita resource consumption, then annual world production of all resources would have to be 8 or more times as great as it is now. If we tried to raise present world production to that level by 2060 we would by then have completely exhausted all probably recoverable resources of one third of the basic mineral items we use. All probably recoverable resources of coal, oil, gas, tar sand and shale oil, and uranium (via burner reactors) would have been exhausted by 2045. http://www.arts.unsw.edu.au/tsw/06a-Limits-Short.html 
http://www.prb.org/Content/NavigationMenu/PRB/Educators/Human_Population/Change/Three_Patterns_of_Population_Change1.htm 

Three Patterns of Population Change, 2000
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Age-Sex Structures in Transition
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http://www.census.gov/ipc/www/idbpyr.html IDB Population Pyramids -  This page allows you to obtain population pyramids (graphs that show the distribution of population by age and sex) for nearly any country. Data updated 9-30-2004. New dynamic display allows data extraction or graphical representation of population growth 1980-2050 

Geography lessons: 


- 
now and in the future: 
population growth and distribution
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 Source: Columbia University's Center for International Earth Science Information Network
Page URL: http://sedac.ciesin.columbia.edu/plue/gpw/index.html?main.html&2
Largest Urban Agglomerations, 1950, 2000, 2015 [image: image36.png]Size of Urban Population
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Source: United Nations, World Urbanization Prospects, The 1999 Revision. http://www.prb.org/images/e-10(largest_urban).gif 
World Population Distribution by Region, 1800–2050 [image: image37.png]


Source: United Nations Population Division, Briefing Packet, 1998 Revision of World Population Prospects  http://www.prb.org/images/e-02(world_pop_distr).gif .

- 
now and in the future: 
Resource distribution and consumption
Consumption & depletion timelines for water, land, oil

http://www.fao.org/newsroom/en/news/2005/100274/index.html
"Sustainable Development" (Is this just a euphemism for “Unlimited Growth” ?)
See “Limits to Growth” above

"…it is simply not physically possible for the wasteful consumption standards, which are today enjoyed by the ‘40% societies’ in the North and the elites in the South, to be universalized and enjoyed by the world population."
T. Fotopoulos, Towards An Inclusive Democracy, Cassell, 1999, p. 72.


"It seems clear that the material consumption of industrial people cannot be universalized to encompass all humans on earth. …To simply universalize the North’s standard of living now, global industrial production would need to rise 130 times."

M. Carley and I. Chjristie, Managing Sustainable Development, Minneapolis, U. of Minnesota Press, 1993, p. 50.

Rich countries, with about one-fifth of the world's people, are consuming about three quarters of the world's resource production. Our per capitaconsumption is about 15-20 times that of the poorest half of the world's people. World population will probably stabilise around 9 billion, somewhere after 2060. If all those people were to have Australian per capita resource consumption, then annual world production of all resources would have to be 8 or more times as great as it is now. If we tried to raise present world production to that level by 2060 we would by then have completely exhausted all probably recoverable resources of one third of the basic mineral items we use. All probably recoverable resources of coal, oil, gas, tar sand and shale oil, and uranium (via burner reactors) would have been exhausted by 2045. http://www.arts.unsw.edu.au/tsw/06a-Limits-Short.html 
High Tech solutions 

Newer Fantasies

Biofuels

Thermodynamic of Corn-ethanol http://petroleum.berkeley.edu/papers/patzek/CRPS416-Patzek-Web.pdf  

Biomass-based energy cycle

If we assume the equivalent of 150 litres of petrol produced per tonne and 7 tonnes per ha, methanol can be produced at the equivalent of 1050 litres of petrol per ha per year, or 34.7 GJ/ha.

Australian per capita oil plus gas consumption is 128 GJ/y, which would require 3.7 ha., so total Australian consumption would require 74 million ha to be cropped at 7 t/ha/y, continually. Australian crop land totals only c 22 million ha, and reasonable forest only c 40 million ha. How likely is it that we can find another 74 million ha capable of 7 t/ha/y yield?

Australia has far more useable land than any other rich country. Total crop, pasture and forest area is 4.9 ha/person. For the US the figure is 2.8, for Europe 1.6, Asia .5, and for the world as a whole it is 1.4 ha/person. World population will probably rise to more than 8 billion. Productive land per person then will be c .8 ha/person, to meet all needs, include food, water, settlement, pollution absorption and energy.

If we used all the present 1.4 ha of crop, pasture and forest land per person just for biomass energy production, it would yield 48.5 GJ per person, which is only 38% of the present Australian oil plus gas consumption, (and only 20% of our total energy consumption.)
Let's take the most optimistic assumptions I have come across. Johansson assumed (In Renewable Energy, 1993) that we might find 890 million ha in the world for biomass production. (As he said, most of this would be degraded land, so 7 t/ha is most unlikely.) By 2070 that will be about .15 ha per person, and from above it would yield 5.2 GJ per years that is, 4% of the amount of oil plus gas energy now consumed each year by each Australian. – ted trainer http://www.arts.unsw.edu.au/tsw/12b-The-Alt-Sust-Soc-Lng.html
GMOs

Photovoltaics

Fuel Cells
The “Hydrogen Economy”

The energy-literate scoff at perpetual motion, free energy, and cold fusion, but what about the hydrogen economy? Before we invest trillions of dollars, let's take a hydrogen car out for a spin. You will discover that hydrogen is the least likely of all the alternative energies to solve our transportation problems. Hydrogen uses more energy than you get out of it. http://www.energypulse.net/centers/article/article_display.cfm?a_id=940
PHYSICAL PROPERTIES
In hydrogen, the interaction between molecules is weak as compared to other gases, therefore the critical temperature is low (Tc = 33.0 K). The melting curve, the solid-liquid boundary in a p-T diagram, has been determined by several groups [11] for p-H2 and n-D2. The following functions were determined by least-squeres fitting: 

pm = -51.49 + 0.1702·(Tm + 9.689)1.8077 for H2 

pm = -51.87 + 0.3436·(Tm)1.691 for D2 

where pm is in MPa and Tm in Kelvin. The melting pressure for D2 is by about 4% lower than for H2 at a given temperature.
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IGNITION AND DETONATION PERFORMANCE
Hydrogen reacts, when the ignition energy (thermal activation energy) of  0.02 mJ is provided, violently with oxidizing agents such as oxygen (air), fluorine or chlorine, and N2O. Combustion, deflagration or detonation may occur depending on the conditions. The ignition and detonation properties of hydrogen-air mixtures are particularly important from the safety aspect. The flammability limits (i.e., the minimum and the maximum concentration of hydrogen in air) are exceptionally wide for hydrogen.

	 
	Hydrogen
	Methane
	Propane
	Gasoline

	Density of gas at standard conditions [kg/m3(STP)]
	0.084
	0.65
	2.42
	4.4a

	Heat of vaporisation [kJ·kg-1]
	445.6
	509.9
	 
	250-400

	Lower heating value [kJ·kg-1]
	119.93·103
	50.02·103
	46.35·103
	44.5·103

	Higher heating value[kJ·kg-1]
	141.8·103
	55.3·103
	50.41·103
	48·103

	Thermal conductivity of gas at standard conditions [mW·cm-1 K-1]
	1.897
	0.33
	0.18
	0.112

	Diffusion coefficient in air at standard conditions [cm2·s-1]
	0.61
	0.16
	0.12
	0.05

	Flammability limits in air [vol%]
	4.0- 75
	5.3-15
	2.1-9.5
	1-7.6

	Detonability limits in air [vol%]
	18.3-59
	6.3-13.5
	 
	1.1-3.3

	Limiting oxygen index [vol%]
	5
	12.1
	 
	11.6b

	Stoichiometric composition in air [vol%]
	29.53
	9.48
	4.03
	1.76

	Minimum energy for ignition in air [mJ]
	0.02
	0.29
	0.26
	0.24

	Autoignition temperature [K]
	858
	813
	760
	500-744

	Flame temperature in air [K]
	2318
	2148
	2385
	2470

	Maximum burning velocity in air at standard conditions [m·s-1]
	3.46
	0.45
	0.47
	1.76

	Detonation velocity in air at standard conditions [km·s-1]
	1.48-2.15
	1.4-1.64
	1.85
	1.4-1.7c

	Energyd of explosion, mass-related [gTNT/g]
	24
	11
	10
	10

	Energyd of explosion, volume-related [gTNT·m3(STP)]
	2.02
	7.03
	20.5
	44.2


Tab. Combustion and explosion properties of hydrogen, methane, propane and gasoline. a100 kPa and 15.5°C. bAverage value for a mixture of C1-C4 and higher hydrocarbons including benzene. cBased on the properties of n-pentane and benzene. d Theoretical explosive yields. The above table shows a comparison of safety-relevant thermo-physical and combustion properties of hydrogen with those of methane, propane and gasoline [26]. The flammability limits are affected by the temperature, so that a preheated mixture has considerably wider limits for coherent flames [27]. An increase in pressures up to 10 kPa has only a small effect. Water vapor has a strongly inhibiting influence on the oxyhydrogen reaction.
http://www.hydropole.ch/Hydropole/Intro/Hydrogen.htm 
Tide (hydro-redux)

Wind

In order to get a good idea of wind EROEI, one of the variables that has to be dealt with is “capacity factor” or % equivalent full load or full load factor. The wind industry uses the term capacity factor. The problem with analysis is that the realized capacity factor is generally lower than the designed capacity factor. http://www.energypulse.net/centers/article/article_display.cfm?a_id=981 
Older Fantasies

Antibiotics

Airplanes

Automobiles

Green Revolution Agriculture
http://www.fromthewilderness.com/free/ww3/100303_eating_oil.html 
Hydropower

Nukes

Pesticides

Unintended consequences

http://www.econlib.org/library/Enc/UnintendedConsequences.html
The law of unintended consequences, often cited but rarely defined, is that actions of people—and especially of government—always have effects that are unanticipated or "unintended." Economists and other social scientists have heeded its power for centuries; for just as long, politicians and popular opinion have largely ignored it. 

The concept of unintended consequences is one of the building blocks of economics. Adam Smith's "invisible hand," the most famous metaphor in social science, is an example of a positive unintended consequence. Smith maintained that each individual, seeking only his own gain, "is led by an invisible hand to promote an end which was no part of his intention," that end being the public interest. "It is not from the benevolence of the butcher, or the baker, that we expect our dinner," Smith wrote, "but from regard to their own self interest." 

Most often, however, the law of unintended consequences illuminates the perverse unanticipated effects of legislation and regulation. In 1692 John Locke, the English philosopher and a forerunner of modern economists, urged the defeat of a parliamentary bill designed to cut the maximum permissible rate of interest from 6 percent to 4 percent. Locke argued that instead of benefiting borrowers, as intended, it would hurt them. People would find ways to circumvent the law, with the costs of circumvention borne by borrowers. To the extent the law was obeyed, Locke concluded, the chief results would be less available credit and a redistribution of income away from "widows, orphans and all those who have their estates in money." 

The first and most complete analysis of the concept of unintended consequences was done in 1936 by the American sociologist Robert K. Merton. In an influential article titled "The Unanticipated Consequences of Purposive Social Action," Merton identified five sources of unanticipated consequences. The first two—and the most pervasive—were ignorance and error. 

Merton labeled the third source the "imperious immediacy of interest." By that he was referring to instances in which an individual wants the intended consequence of an action so much that he purposefully chooses to ignore any unintended effects. (That type of willful ignorance is very different from true ignorance.) A nation, for example, might ban abortion on moral grounds even though children born as a result of the policy may be unwanted and likely to be more dependent on the state. The unwanted children are an unintended consequence of banning abortions, but not an unforeseen one. 

"Basic values" was Merton's fourth example. The Protestant ethic of hard work and asceticism, he wrote, "paradoxically leads to its own decline through the accumulation of wealth and possessions." His final case was the "self-defeating prediction." Here he was referring to the instances when the public prediction of a social development proves false precisely because the prediction changes the course of history. For example, the warnings earlier in this century that population growth would lead to mass starvation helped spur scientific breakthroughs in agricultural productivity that have since made it unlikely that the gloomy prophecy will come true. Merton later developed the flip side of this idea, coining the phrase "the self-fulfilling prophecy." In a footnote to the 1936 article, he vowed to write a book devoted to the history and analysis of unanticipated consequences. By 1991, Merton, age eighty, had produced six hundred pages of manuscript but still not completed the work. 
- Rob Norton is a columnist for eCompany Now magazine and was previously the economics editor of Fortune magazine. Merton, Robert K. Sociological Ambivalence and Other Essays. 1979
The Nuclear Issue(s)
The Future of Nuclear nonproliferation

The status of WMD’s as measure of statehood and defense against superpowers
The state of International law in the wake of the Neocon Trifecta

The ongoing development of next-generation weapons 

Weapons in space
The Greenwashing of Nuclear Power in face of energy shortage
The problem of waste storage and disposal
The problem of  
The problem of centralized power generation facilities
vulnerability

Resistive losses in distribution grid

Distance doubling from source to sink
Inventory of Existing Energy Resources – sources and sinks 
(I am taking this term to mean this is where we provide discussion of available resources that the world is living/operating off, not the resources we have found handy to research these issues: we can past in our links to provide that function and then convert the page into HTML so it becomes readable again. What I ultimately want, I think, for a graphical interface is a geopolitical globe or dymaxion map projection where populations, resources and per capita resource consumption can be displayed in colors indicating concentrations)
Energy Consumption (in US) 
US Trendline

http://www.eia.doe.gov/cneaf/solar.renewables/page/trends/table1.html 
by end-use 
Transportation (people) 
Transport (materials), 
domestic heat and light, 
crop drying, 
industrial processes, 
etc 

by molecule

by source
by geopolitical region Energy Consumption (in World)

Duplicate US data for all nations

http://www.economist.com/background/displayBackground.cfm?story_id=3831358 
Ignore Nations and duplicate US data for geographically defined regions 
Post green revolution Food production http://www.fromthewilderness.com/free/ww3/100303_eating_oil.html
Post green revolution Food production 
http://www.fromthewilderness.com/free/ww3/100303_eating_oil.html
slope of increase in per capita consumption by geopolitical region

slope of increase in population by geopolitical region

overlay rate of change in consumption + population 

Agricultural

Fossil Energy
Past and Present Consumption  
Petroleum consumption as % of total energy production http://www.eia.doe.gov/cneaf/solar.renewables/page/trends/table1.html 
Depleted and Known reserves 

BTU or Gj by type 
Crude

Nearly all of the world's largest oilfields are in decline.

· Only one supergiant (>5 billion barrels recoverable) field has been found since 1980. 

· That field (Kashagan) is located on a geologic structure that was identified prior to 1980, but was not drilled until 2000 because of sea ice conditions. 

· The prospects for finding any more are limited, and mostly in the Arctic offshore.

methane

methane hydrate 
http://www.energybulletin.net/3824.html
etc 
Renewable Energy
conversion efficiency via various pathways 
fire, 
Animal (ATP) metabolism, 
etc.

environmental cost

impacts (i.e. greenhouse gas formation
arable land currently suitable for Biomass Production
arable land currently devoted to Biomass Production

installed capacity of biomass power generation

installed capacity of biomass fuel production
Biofuels thermodynamics – energy audits
full accounting of “cost” of each bio-Kcal created

Water content and source of that water

Petrocalorie content
Thermodynamic of Corn-ethanol

http://petroleum.berkeley.edu/papers/patzek/CRPS416-Patzek-Web.pdf  
Yield per acre (see: conversion efficiency per hectare)

impacts from creation & consumption of biofuels 

Solar
Installed Capacity
PV

full accounting of environmental manufacturing costs 
http://www.arts.unsw.edu.au/tsw/D87.RE.Ch.2PV.html 
options to mitigate impacts/reduce costs


actual deployment/distribution - where and why

expected deployment/distribution - where and why

expected installed capacity as percentage of national
http://www.navigantconsulting.com/A559B1/navigantnew.nsf/vGNCNTByDocKey/PPEE77ABEE424/$FILE/Study%20finds%20promise%20in%20solar%20roof%20deployments_Electric%20Power%20Daily030205.pdf
expected increases in conversion efficiency

expected increases in deployment 
http://www.oilendgame.org/ 
expected increases in production efficiency

expected decreases in cost/installed kWH

Solar Thermal

The most promising solar electricity option seems to be solar trough thermal. DeLaquil et al (1993) report that costs for central receiver and dish-Stirling thermal systems are 1.14 and 1.43 times as expensive as for trough systems. Manci (2003) of Sandia Lalboratories says the corresponding ratios for the costs of electricity produced are 1.6 and 2.5. However Sargent and Lundy (2003) say that although troughs are preferable at present the cost of central receiver or tower systems will in future probably become a little lower. Because trough technology is much more developed at present, and because the anticipated cost differences are not great, this chapter will deal only with troughs, and assume that the general conclusions more or less hold for the other options.

Efficiency. 

The efficiency of solar thermal technologies seems quite low. The figures given by Brackman and Kearney (2002) for the 1991 performance of SEGS IX, 483,960 m in a region where incidence averages 8kWh/m/d, indicate an efficiency of only c 7%. Half the energy intercepted was lost before it entered the absorption pipe. The efficiency stated for SEGS VI is 10.7% but this seems to include use of gas, because if solar to electricity efficiency is calculated from published SEGS VI figures it is around 3.4%. Quashning gives solar thermal efficiency at 10-14%. Sargent and Lundy (2003) believe it can rise to 15-17%, given significant technical advance. For Solar II, the tower system, it was 7.6% and output was 1.3kWh/m/d in 1997. (Sargent and Lundy, 2003.) However Mills et al (2004) claim their design (below) will achieve 25%.

Costs.
It is very important to note the difference between capital costs per "peak watt" for coal-fired and nuclear plant on the one hand, and plant for intermittent sources. If a coal-fired plant costs $1400/kWe(peak) and a solar thermal plant costs $4859kWe(peak) ("near term" cost, according to Sargent and Lundy), it might seem that the latter is only 3.4 times as expensive. But the coal-fired plant can operate at its peak rating just about all the time, whereas the solar thermal plant will only approach it at the middle of a very hot day.

My PV panels are rated 64 W, and if subject to 1KW/m irradiation in lab conditions they would probably generate 64 W each, or 128W/m. But on a hot clear day in summer they never generate more than 72W/m. Over a clear day they will collect about .29kWh/m, which is 25% of what one might expect knowing their peak rating.

Mills et al’ () discuss a proposed 400MW solar thermal system, with 3.1 million metres of collector, costing $(A)1785/m, a total of $(A)714 million, which they expect will produce 1.12 million MWh/y. This corresponds to a constant, 24hour a day output of 128MW, which is 32% of the peak rating. We could say therefore that the choice is between purchasing a coal fired station capable of doing this, at 128,000Kw x $1400 per kW, i.e.,, $179 million, and purchasing the solar thermal plant capable of the same average output for $714 million (which also sets us storage problems), i.e,, 4 times as much. In other words one could say that the "coal-fired equivalent capital cost" of the solar thermal plant is actually $1785 x 4, i.e., $7140/kWe. (Note also that Mills et al assume a capital cost that is one third that given by Sargent and Lundy for the "near term" future.)

From the Sandia website (www.energylan.sandia.gov/sunlab/program.htm,) report of 1997 figures for the SEG VI 30MW system (Table 4), 57 GWh/y were generated from a plant costing $(US)119.2 million (some years ago), after subtracting 1/3 of the power delivered which was generated from gas backup. A coal-fired plant operating at .8 capacity would generate 7008GWh/y, i.e., 119 times as much electricity. This indicates that the cost of a solar trough system capable of the same output would be (somewhat less than) 119 x $$119.2 = $(US)14.185 billion (or S(A)20.3 billion)., because the cost of the gas equipment has not been subtracted. It would be less because the unknown cost of the gas equipment should have been omitted from the calculation. 
(Note that the efficiency stated for SEGS VI is 10.7%, but this seems to have included the use of gas, because 59GW from 188,000 square metres averages 3kWh/m/d and at a site averaging 7.9kWh/m/d this is a solar-electricity efficiency of 3.4%.)

The Solarmundo proposal for Spain (Haberle et al) anticipates 10.5% efficiency in a region with an annual averaged 7.3kWh/m/d. The expected capital cost is remarkably low, e1540/kW(p), compared with Sargent and Lundy’s estimate for near future cost of $(US)4859/kWe(p).

The proposed Andasol 50MW plant for Spain anticipates 14% efficiency at a 7.3kWh/m/d site, annual average. This would mean delivery of 1.02kWh(e)/m/d. The plant will have a 550,000 square metre collector so will produce 561,000kWh/d. A 1000MW coal-fired plant functioning at .8 capacity would generate 19.2 million kWh a day, so would have 34 times the output, meaning that an Andersol-type ST plant capable of the same performance would cost e6.8 billion (or c $(A)10 billion).

Mills et al (2004) are building a solar thermal system to pre-heat water for the Liddell power station in NSW, using linear fresnel lenses. From this they have developed a proposal for a 240 MW power plant to be located in NSW. The estimated cost and performance figures are quite impressive, but a number of elements in their account seem quite "optimistic".

The estimated 2010 cost of the collector field, $US102/m ($A145 in 2004), is remarkably low. The present retail cost of thin polished stainless steel sheet is c $A600/m, and $145 would purchase only 80 kg of mild steel. The few figures reported earlier for one dimensional tracking systems ranged from $US300/m to $800/m. The EGS VI field cost was $486/m. Their overall capital cost estimate is very low, about one-third that given by Sargent and Lundy (2003) for "near term" as distinct from present capital cost. 

Some argue it is not likely that the balance of system costs for solar trough and PV concentrator systems will fall markedly, given that the technology involved is simple, involving supports, an elevated absorber pipe and tracking equipment for the reflectors. "There is little scope for future performance improvements or cost reductions for solar trough systems" (Commissioner of the European Communities, 1994, p. 25.) Figures given (5.37) state that little cost reduction will occur in the period 2005-2030. Sargent and Lundy describe the technology for troughs as "mature" (although they think costs will fall in the long term.) . However Mills et al claim significant reductions will be achieved via their linear Fresnel approach..

Mills et al note the trade off between generator efficiency and collector cost; efficiency is highest when temperature is highest, but so are heat losses and costs of more elaborate materials etc. They conclude that it is best to collect and generate at relatively low temperature, i.e., c 270 degrees. Their account is not clear but they seem to claim 31.5% generating efficiency at that temperature, but this is difficult to reconcile with the 37% achieved in coal-fired stations operating at 550 degrees. (Carnot’s law indicates that an efficiency around 25% would be expected from steam at around 270C.) However the discussion of future developments by Sargent and Lundy foresees use of increasingly high temperatures, conceivably eventually above 800 degrees for towers, enabling direct production of hydrogen from water. (Although often confusing for the onlooker, these varied estimates can be seen as welcome as they represent differing assessments motivating exploration of differing projects.)

The figures given by Mills et al apparently assume a site with an annual average insolation of 7.5kWh/m/d. The tables given by Morrison and Litwak (1988) indicate that this is probably higher than at any site in Australia, certainly than any within thousands of kilometres of significant settlement. The proposal is for a NSW site but the highest annual average in the state is about 6.2kWh/m/d. 

The proposal also assumes that 75% of the solar energy (beam) intercepted can be absorbed as heat. This compares with 50% to 55% reported for the SEG VI site.

In view of these optimistic assumptions and the difficulty of accessing key information it is uncertain what Mills et al.’s proposal might achieve when constructed but combining more cautious assumptions for the above mentioned elements especially regarding capital cost, could reduce expectations by a factor of 3.5-6.5.

I am inclined to take the cost estimates for the "near term" future given in Sargent and Lundy’s detailed recent analysis, (2003) i.e.,, $(US)4859/kwe (peak). They refer to estimates as high as $7000 to $9000/kWe. 

Let’s take the 400MWe(peak) plant proposal described by Mills, Morrison and LeLivre (200), with 3.12 million metres of collector, generating 1.12 million MWhe/y, but let us assume it costs $4859/kW e(peak) as Sargent and Lundy expect, meaning it would cost $1.943 billion. Its output is the same as that from a 137MW coal-fired plant operating all the time, or from a 171MW coal-fired plant operating at .8 capacity, which would cost about $240 million. So if we chose to build the solar thermal plant we would be paying 8 times as much as for a coal-fired plant capable of the same performance, and not setting us problems of intermittancy and storage. At solar thermal plant capable of the annual output of a 1000MW coal-fired plant would cost $11.2 billion.

The capital cost of solar thermal technology will surely fall significantly in future. Sargent and Lundy believe it will approximately halve over the next two to three decades. Given the tendency for renewables advocates to err on the side of enthusiasm, it would seem wise not to take any estimate very confidently.

Energy return on investment.

I have been unable to get confident figures on the energy cost of constructing and operating solar thermal plant. Dey and Lenen (2000) seem to day that the energy cost of ST plant construction is 8.5-11% of total energy generated over a 25 year lifetime.

Haberle (2003) indicates that 8% of electricity generated has to be used in the plant, especially in pumping the heat absorbing fluid through long lengths of absorber (e.g., several hundred km of 7 cm diameter pipe .) A complete analysis would also take in the energy cost of worker travel to work, clothing etc. 

However the figures Mills et al (undated) give for concrete and steel indicate a pay back period of only a few months. (These figures are puzzling; e.g., all up steel use of only 1.89kg/m.)

Adding parasitic losses (operating energy costs), embodied energy costs, transmission losses, transforming to DC, and heat storage losses indicates that perhaps as little as 75% of the energy generated would be available for use.  <(snip)> 

Conclusions?
It seems that solar thermal systems can make a large contribution, in summer in the hottest regions, although this will mostly involve very long transmission lines, e.g. , from the US far South West. In the middle latitudes, even 34 degrees from the equator, it seems that solar thermal systems designed to maximise winter performance will be much too costly.

Fortunately in Europe and the US the winds are strong when solar energy is at its weakest, i.e., in winter, and solar energy is at its best in summer when the winds are low. The possibility that between them these two sources can meet electricity demand is considered later, but it should be noted here that this would mean having to build two separate systems each capable of meeting demand, one for winter and one for summer. http://www.arts.unsw.edu.au/tsw/D88.RE.Ch.3.SolarThermal.html 
Passive Solar

o
AG (non-biomass, Algae, GM0s) as "active solar"


- 
relative conversion efficiency per hectare


-
relative conversion efficiency per hectare

.
Wind

.
Hydroelectric
http://www.kiuc.coop/pdf/KIUC%20RE%20Final%20Report%208%20-%20Hydro.pdf
.
Tidal/Wave

.
Geothermal

.
Hydrogen

http://www.dep.state.pa.us/dep/subject/stakeholders/stp/2005/Jan11/FormulasConversionsforTesting.pdf
 “SOLUTIONS”
Of all the alternatives identified and discussed above, there are very few “success stories” to wave my hand about. In fact, most of proposals look like pretty darned bad ideas if you look closely enough. But not all of them. I found several surprises and the most surprising was the realization that if we went about it right, we could probably “get off” the green revolution diet and possibly increase our crop yields, simultaneously. This was initially counter-intuitive, and I am not sure that I have “done the numbers” to my satisfaction. But it got my attention: I am interested.  For most of my life I have seen the organic food diet as an elitist luxury, even when I considered the health care catastrophe in the western world resulting from reliance of high fructose sweeteners and the South American ecocatastrophe of McDonalds – I simply saw no way to   …
CRITICAL OBSERVATION:

Light green people heroically refuse to attend to this kind of analysis, preferring to reinforce the message everyone in consumer society wants to believe, ie., that with a bit more effort to recycle and more technical advance, and more use of the magic words "sustainable development", the environment and other problems can be solved without us having to think about reducing our over-consumption, or scrapping the growth economy.

This is why I do not believe consumer-capitalist society can save itself. Not even its "intellectual" classes or green leadership give any sign that this society has the wit or the will to even think about the basic situation we are in. As the above figures make clear, the situation cannot be solved without huge reduction in the
volume of production and consumption going on. This means radical and far reaching change in the direction of simpler ways, frugality, self-sufficiency, non-material pursuits and satisfactions, cooperative systems, locally self-sufficient and self-governing communities, and zero growth economies. – Ted Trainer

http://www.arts.unsw.edu.au/tsw/#SUMMARY_ANALYSES

Building Community Support Systems

We cannot achieve a sustainable and just world order unless we change to:

- Simpler lifestyles, much less production and consumption, much less concern with luxury, affluence, posessions and wealth. 
- Small, highly self-sufficient local economies, largely independent of the global economy. 

- More cooperative and participatory ways, enabling people in small communities to take control of their own development. 

- A new economy, one not driven by profit or market forces, and  a zero-growth or steady-state overall economy,  that produces much less  than we do now. 
- Some very different values, especially cooperation not competition, and frugality and self-sufficiency not acquisitiveness and consuming.  http://www.arts.unsw.edu.au/tsw/index.html 
Citizen Groups & Town Hall Meetings

City Council Involvement

Business Community Participation
Large scale community garden projects

Reforming Jefferson Transit

Get seats on transit board

Revise schedules and route to suit needs of a target community NOT currently using public transit

Combine functions of Jefferson Transit and Public School district transportation systems
Conservation
http://www.newsdata.com/enernet/conweb/conweb101.html
http://www.nwcouncil.org/
Energy Audits
http://www.pacsim.com/Pinch/Benefits.shtml
http://www.ipst.edu/epri/type4num019.htm
Building better dwellings Insulation

Heating and Thermal storage

Wiring

Lighting

refrigeration

Regionalization - Networking with Neighboring Communities
Consolidate overlapping essential services 

Fleet maintenance 

City 

County 

PTSD 

CSD 

Jefferson Transit

Outsource management of West Jefferson County’s public services to Clallam Co.
Getting Off the Grid

Energy Coops

Financial Assistance Programs

Local Credit Union

Organizational, State and Federal Grants (just other

options)

Neighborhood Connections

Flex Cars

Sharing Resources

SCENARIOS

Short term – 1 years

Collect data on organic gardening methods and in particular transitional methods 

Capture local transit authority and overall both its scheduling and its routes to allow it to serve a commuter community located at specific high density sites, such as courthouse, city hall, and paper mill.
Middle Term – 10 years

Reforming Jefferson Transit - Get seats on transit board. Change management if necessary. 

Revise schedules and route to suit needs of a target community NOT currently using public transit

Combine functions of Jefferson Transit and Public School district transportation systems
Converge and consolidate public services that are heavily transportation dependant 
Outsource management of West Jefferson County’s public services to Clallam Co.
Long Term – 100 years

