1. Environment - Define the term
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see what came into people's mind when they heard the term environment

American Popular Dictionary - 1882 -

environment - "surroundings"

Websters -1940

environment -

1. act of environing, state of being environed

2. that which environs; the surrounding conditions, influnces or forces, which influence or modify

refers to several different kinds of environments

biological environment, social environment, physical or inorganic environment, psychosocial environment, biosocial environment

defines environmentalism - emphasis on environment rather than heredity, as the important, factor in the development of the individual or race

book from 1956 - Our Environment - Its Relation to Us - table of contents includes a chapter on air, fire, energy, water, rocks and soil, humans - interestingly, the term pollution is not in the index

American Heritage Dictionary of the English Language - 

environment as the total of circumstances surrounding an organism or group of organisms

environmentalist - a person who seeks to protect the natural environment  as from air and water pollution, wasteful use of resources, and excessive human encroachments

see some new terms - "natural environment", pollution, resources, excessive human encroachments

"environmental wisdom" - a holistic view

difference between environmental science, policy and technology

Issues in Perspective (pg 6)  "Perils of Ignorance"  important discussion on bias, pseudoscience.  Public opinion, politics, ideology, all influence "facts".

"environmental science" application of all of the natural sciences - biology, geology, chemistry, physics, meteriology, etc... Might be said to include some "social science" such as geography.  Multidisciplinary.

Transition Period from industrial age to post-industrial (ecological) age (page 9)
2. Background of environmentalism - How far back does the environmental movement go is difficult to say -

define environmentalist as a person who seeks to protect the natural environment  as from air and water pollution, wasteful use of resources, and excessive human encroachments

make a good case that, in this country, the Indians were the first "environmentalists"

in 1855, Chief Seatlte of the Duwamsih Tribe of the state of Washington wrote a letter to then President Franklin Pierce about the U.S. government's offer to buy the tribe's land -

"If I decide to accept your offer, I will make one condition. The white men must treat the beasts of this land as brothers. I am a savage and do not understand any other way. I have seen a thousand rotting buffaloes on the praries left by the white man who shot them from a passing train. I am a savage and do not understannd how the smoking iron horse can be more important than the buffalo that we kill only to stay alive. What is man without beasts? If all the beasts are gone, men would die from great loneliness of spirit for whatever happens to the beasts also happens to man. All things are connected."

period between 1832 - 1870 - a number of Americans warned that America's forest, grasslands, and wildlife resources were being depleted and degraded at an alarmin rate - 

these included George Catlin, Horace Greeley, Ralph Waldo Emerson, Frederick Law Olmstead, Charles W. Eliot, Henry David Thoreau, and George Perkins Marsh

- prevailing view at the time was that nature and environmental resources were inexhaustible

- in 1872, really the first time that the federal government enacted environmental legislation by setting aside 2 million acres of forest in northwest Wyoming - Yellowstone National Park

- between 1891 and 1897 Presidents Benjamin Harrison and Grover Cleveland set aside millions of acres of public land from timber cutting

- in 1892, a little over 100 years ago, a California nature writer by the name of John Muir founded a group to protect public lands from resource exploitation - called the group the Sierra Club

- early part of this century, during the presidency of Teddy Roosevelt, established wildlife refuges and sanctuaries and set millions of acres aside

- in 1905, a group of private citizens established the National Audobon Society to protect wildlife - 

during the same year, Congress established the U.S. Forest Service to protect wildlife.

- in 1912, Congress created the U.S. National Park System and the National Park Service to manage the system

- see this big wave of land conservation in the early part of this century

- the term conservation

- what happened was that during the administration of Herbert Hoover from 1929 to 1933, proposed that the federal government return all remaining federal lands to the states or sell them to private interests so that they could make money out of them

- during the Great Depression - it became advantageous for financially strapped landownwers to sell their land at low prices to the federal government

- during FDR's administration - also to provide jobs for 2 million young men, Roosevelt established the Civilian Conservation Corp - CCC - planted trees, developed parks, carried out all kinds of conservation projects

- in 1933, the soil erosion service was created - function was to correct some of the massive erosion problems that had ruined many of the farms of the Great Plains - term Dust Bowl?

- between 1940 and 1960, there were few federal conservation projects enacted - preoccupied with war

- only real notable event during this period occurred in 1948, town of Donora, Pennsylvania - when pollutants from several factories stagnated over the town and several people became ill and 20 people died - first air pollution incident in this country

- in the 60's began to see interest in environmentalism take off again - in 1962 a biologist named Rachel Carson wrote a book entitled "Silent Spring" in which she described the dangers of industrial pollution

- amazing public response to the book and this response is really considered the beginning of the environmental movement in the United States - several other writers began writing about environmental topics during this period

environmental impact  I= PT  model in text pg 13
- difference between the view of environment versus conservation

- interest in environmental issues continued throughout the 1960's and on April 22, 1970 the first annual Earth Day occurred - one day celebration of the environment - some 20 million Americans participated

- between 1960 and 1980, Congress enacted two dozen pieces of federal legislation many of which are still in effect today and in 1972, they established the Environmental Protection Agency to administer these new regulations

- during the 1970's we also experienced two oil embargos which made people aware of the importance of energy as a resource

- issues of concern were mostly land conservation, water and air pollution - national issues

- in 1980, we elected a new administration - first thing that the new administration did was remove solar hot water heaters on the roof of the white house -

- early 1980's emergence of the first "transboundary" environmental problem - acid rain, ozone depletion, global warming

- see environmental issues move from a national and regional scale to a global international scale

- really was a huge change in the emphasis with regards to environmental issues

3. Emergence of global change issues

- by early 1980s, growing awareness that human societies were becoming increasingly more interdependent and linked and also that because the world could not maintain the population and economic growth it had seen in the 1970's....simply weren't enough resources for everyone

- wasn't until the early 1980's - 1982 report published by NASA when the concept of global change became linked with the environment

"This is a unique time, when one species, humanity, has developed the ability to alter its environment on the largest (global) scale and to do so within the lifetime of a single species member. This report is concerned specifically with changes that may affect the habitability of the earth: the ability of the planet to support communities of plants and animals, to produce adequate supplies of food, and to sustain and renew the quality of air and water and the integrity of the chemical cycles essential for life"

- see growing awareness of the ability of humanity to fundamentally alter the earth's natural support systems

- I remember this time - remember a growing awareness of the size of the earth's population, also remember a growing awareness of the impact that humans were having on the planet

- have seen since 1985 many different approaches and definitions of global change

- despite their differences, there are some commonalities

"The essential characteristics of global change are;

(a) that it is caused primarily by human activity, although the effect on global systems is inadvertent rather than deliberate;

(b) the effects are expressed, in different forms, worldwide;

(c) the change is taking place rapidly;

(d) the changes are progressive, with little evidence that the rate of change will diminish in the foreseeable future;

(e) several of the changes that may have the greatest impact on humanity are cumulative and probably irreversible beyond a certain threshold - in some cases, this threshold may already be passed

" Global change" refers generally to the effects of human activity on the landscape, sea-level and ocean circulation, the atmosphere, and terrestrial and marine organisms, superimposed on naturally-occurring changes."

What then, is global change? Changes that are occurring in the earth's system both due to the effects of human activity

to respond to these changes, humans have suggested a new mode of life

4. Sustainable Development - 1987 emergence of the concept "sustainable development"

- go over student definitions 

sustainable development must "meet the needs of the present generation without compromising the ability of future generations to meet their own needs"

- "fallacy of enlightenment"

- "market externality"

- means that we must live within the constraints imposed by ecology and resources

" a process of change in which policy and institutional adjustments, technological development, and the direction of investments are harmonized with the exploitation of resources"

based upon the following set of assumptions

1. environmental stresses are interconnected - deforestation not onlydestroys natural habitats, but threatens the global atmosphere and increases runoff and accelerates soil erosion and siltation of rivers and lakes

2. Ecological and economic concerns are interdependent - therefore environment and economics must be integrated from the start

3. environmental and economic problems are linked to many social and political factors

4. ecological impacts do not respect political boundaries

Activities are sustainable when they

1. use materials in continous cycles

2. use continuosly reliable sources of energy

3. come mainly from the potential of being human - communication, creativity, coordination, appreciation, and spiritual and intellectual development

Activities are not sustainable when they

1. require continual input of non-renewable resources

2. use renewable resources faster than their rate of renewal

3. cause cumulative degradation of the environment

4. require resources in quantities that could never be available for people everywhere

5. lead to the extinction of other life forms 

is a difficult concept to understand and put into practice

5. earth as a system

which is composed of five parts

- atmosphere- blanket of gases that surrounds the earth - gaseous earth

- lithosphere - solid earth, composed of rocks and minerals

- hydrosphere - waters of the earth - liquid earth

- biosphere - living earth, composed of plants, animals, insects, all living things except humans

- sociosphere - includes humans and all human activity, economics, politics, etc.

What is the sociosphere?

 
The social system consists of all human beings on the planet and all their interrelationships, such as kinship, friendship, hostility, status, exchange, money flows, conversations, information, outputs and inputs, and so on.  It includes likewise the contents of every person's mind and the physical surroundings, both natural and artificial, to which he relates.  This social system clings to the surface of the earth, so that it may appropriately be called the socio-sphere, even though small fragments of it are now going out into space.  The sociosphere thus takes its place with the lithosphere, the hydrosphere, the atmosphere, the biosphere, and so on as one of the systems which enwrap this little globe.  It has strong inter-relationships with the other shperes with which it is mingled and without which it could not survive.  Nevertheless, it has a dynamic and an integrity of its own.  It is rater thin in Antarctica, although present there; it is very dense in New York.  It is a network rather than a solid sphere or shelf, yet no part of the earth's surface is very far from it.  It is a system of enormous complexity, yet not wholly beyond our comprehension.

1. These five subsystems are part of a large, interconnected, inextricably linked system called the earth. Anything that happens in one of these systems affects some other element or phenomena in another system 

2. There are continual interactions between these systems - we tend to view the earth as a static phenomena

3. There is continual change throughout the system, in fact, the only constant is change

- increasingly, world is being viewed as a system, rather than as a composition of parts

- one of the leading theories which describe this view of the earth as a system Gaia hypothesis - postulated by James Lovelock early 1970's

- describe a little bit about the Gaia hypothesis - not because I necessarily ascribe to it, but because I think it will be useful as an example of how humans are beginning to view the world as a system

-central theme of the Gaia Hypothesis is that biological processes homeostatically maintain, on a planetary scale, geochemical and climatic conditions favorable for life

- this asserts that biological processes regulate the physical environment, keeping Earth's climate and surface geochemistry stable and favorable for life

- new word I need to introduce here - biogeochemisty - study of the quantity and cycling of chemicals in an ecosystems, landscapes, or the earth as a whole

- in the earth's system there are several biogeochemical cycles in place

- a biogeochemical cycle is a natural process that recycles nutrients in various chemical forms from the environment, to organisms, and then back to the environment

- These include the hydrologic cycle, the carbon cycle, the oxygen cycle, the nitrogen cycle, and the phosphorus cycle -- we will talk more about these cycles later in the course

- suffice it to say that these processes create important feedback loops linking natural selection and evolution of plants and biologically induced changes in the physical environment

- way to explain this is that observation reveals that the physical environment seems remarkably well suited to the needs of terrestrial life and this fact might even reflect organisms in the biosphere manipulating the environment to meet their needs

- the Gaia hypothesis states that the climate and chemical composition of the Earth's surface are kept in homeostasis at an optimum by and for the biosphere

- homeostasis - a state of equilibrium

- in this view, the biota and the physical environment are so tightly coupled that they can be considered a single vast organism 

- Lovelock calls this organism Gaia (after the Greek goddess of the earth)

- the hypothesis itself is really very general and is generally presented in non technical language 

- For example, Lovelock says the atmosphere can be considered "like the fur of a cat and the shell of a snail, not living but made by living cells so as to protect them against an unfavorable environment

- the theory has received a great deal of public attention and has been accepted eagerly by two groups

1. environmentalists - argue that harming any part of the planetary "organism" could have far reaching consequences, and

2. industrialists which argue that Gaia's capacity for homeostasis makes pollution control unnecessary

- if true, Gaia would represent a revolution in biogeochemistry, for it represents a very different view of the earth

- some have accepted the hypothesis as obvious, some view it as bizarre, others wonder how it can be empirically tested

talk about the earth as a system, talk about the natural physical environment

Is man part of nature? Is the sociosphere natural?

Does the sociosphere affect these other spheres? Example agriculture. Take a natural ecological system and introduce a single species. This is a change on the natural physical environment. 

How long have humans altered the environment? For a long time. Agriculture dates back some 12,000 years.

This course is concerned with the interaction between the sociosphere and the earth's four other spheres. This interaction frequently results in changes of the earth's natural physical environment. 

6. Current State of the World - Importance of Environmental Science courses

Important concepts---

Space -time continuum- the period of time it takes for something to occur is referred to as its time scale, the physical space required or involved is called its space.  We tend to think of things in terms of our time and space scale.  Things that occur beyond our time scale or space scale are less important, are viewed as effecting us less, the farther they are the less important they seem.

Change and Variability - change is the unidirectional property of a system or process, that is the entire process or system is somehow different that is was before.  Variability is the flutuation that occurs within a system.  Systems may exhibit both change and variability.  Some systems are more stable than others and resist change more effectively than others.
"FALLACY OF ENLIGHTENMENT"

MARKET EXTERNALITY

SUSTAINABILITY
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Sustainability means that we must live within the constriants imposed by ecology and natural resources.  It is a process.  It will require change in which policy and institutional adjustments, technological development and the direction of financial and human investment are harmonized with the exploitation of resources.

IMPACT = POPULATION x TECHNOLOGY
REDUCE TECHNOLOGICAL IMPACT:

INPUT REDUCTION : a major source of dioxin in the environemnt is the manufacturing process to bleach coffee filters and paper towels white.  Most pesticide use in the US is for lawns; homeowners use 10x the pesticides as farmers.

EFFICIENCY IMPROVEMENTS: 2 billion gallons of gas could be saved each year if every one drove on properly infleated tires.

RECYCLING/REUSE: 50% of all landfill space is taken up with discarded packaging material.  

POPULATION ISSUES

The Tragedy of the Commons, Garrett Hardin

What is the sociosphere?

 
The social system consists of all human beings on the planet and all their interrelationships, such as kinship, friendship, hostility, status, exchange, money flows, conversations, information, outputs and inputs, and so on.  It includes likewise the contents of every person's mind and the physical surroundings, both natural and artificial, to which he relates.  This social system clings to the surface of the earth, so that it may appropriately be called the socio-sphere, even though small fragments of it are now going out into space.  The sociosphere thus takes its place with the lithosphere, the hydrosphere, the atmosphere, the biosphere, and so on as one of the systems which enwrap this little globe.  It has strong inter-relationships with the other shperes with which it is mingled and without which it could not survive.  Nevertheless, it has a dynamic and an integrity of its own.  It is rather thin in Antarctica, although present there; it is very dense in New York.  It is a network rather than a solid sphere or shelf, yet no part of the earth's surface is very far from it.  It is a system of enormous complexity, yet not wholly beyond our comprehension.

Historical Context of Population Growth

1. at some point the world's population was 1,2, or a spaceship full of aliens from out of space, we are not going to argue the point suffice it to say that at one point, there wasn't very many people on the earth's surface

Scientists believe the human species dates back at least 3 million years.  For more than 99 percent of this time, or until the dawn of agriculture around 8000 B.C., human population numbered probably less than 10 million.

- how long did these folks live?

By analyzing fossil remains of 187 Europeans of the Neanderthal group, Vallois was able to ascertain that 'more than a third died before reaching the age of 20, and the great majority of the rest died between the age of 20, and the age of 40.  Beyond this limit, there are only 16 individuals, most of whom certainly died between the age of 40 and the age of 50. 

Out of the 38 Sinanthropi it was possible to assess probable age at death for 22.  Of these, it seems that 15 died when less than 14 years old, 3 died between the age of 15 and 29, 3 between 40 and 50, and only one seems to have survived beyond 50. 

- when humans lived as hunting and gathering societies, there wer not very many people on the earth and those that were here did not live very long

2. 10,000 BC - beginning of agriculture

a. 10 million people on the earth

b. life expectancy - 18 years

c. population density - # of people per given area - usually per square mile

- to calculate - take total area of the earth - 196,940,000 square miles

  of which  29% is land and 71% of which is water

- 29% equals 57,112,600 square miles of land

- take 57,112,600 and divide by 10,000,000 people equals roughly 5.7 square miles per person - Total Land Density
- have to remember, however, that not all land is equal in terms of its productive potential - roughly 70% of all land is not usable, either too cold, dry, or too steep for agriculture - not arable

-arable means that land is fit for cultivation

- to find arable land density, take 30% of 57,112,600 = 17,133,780 and divide it by 10,000,000 people = 1.7 square miles per person

In 1986 the journal NATURE published a series of papers which suggested that all human population, everyone alinve today, is descended from a small number of men and women in Africa about 50,000 years ago.  A few years late a team at Universityof California at Berkley concluded that the entire human population is descended from a single African women about 200,000 years ago.  

If  humans had successfully reproduced at a rate typical of today

they would have reached a population of about 4 billion in about 500 years.  WHY DIDN'T THAT HAPPEN?

3. 0 AD - birth of Christ

a. 250 million people

b. life expectancy - Holy Roman Empire - 25 years

c. TLD - 146 acres per person (57,112,600 x 640 (# of acres in a mile) /250,000,000 people = 146 acres per person

ALD - 44 acres per person

4. 1830 - landmark

a. 1 billion people

b. life expectancy in rural New England - 40 years

c. TLD - 36 acres per person

   ALD - 11 acres per person

5. 1930 - another landmark

a. 2 billion people

b. life expectancy in U.S. - 59.7 years

c. TLD - 18 acres per person

   ALD - 5 acres per person

6. 1960

a. 3 billion people

b. life expectancy in U.S. - 69.7 years

c. TLD - 12 acres per person

   ALD - 4 acres per person

7. 1976

a. 4 billion people

b. life expectancy in U.S. - 72.9 years

c. TLD - 9 acres per person

   ALD - 3 acres per person

8. 1986

a. 5 billion people

b. life expectancy U.S. 74.9 years

c. TLD - 7 acres per person

   ALD - 2 acres per person

9. 1995

a. 5.6 billion people

b. life expectancy - approaching 80 in U.S.

c. TLD 5 acres per person

   ALD 1 acre per person

Major Points on Population

1. World population, now 5.4 billion people, grows by almost 93 million each year, at an annual rate of 1.8 percent, averages out to 3.4 children per family. Looking ahead,If this rate continues, world population is projected to exceed 6 billion before the year 2000.  And according to a recent report by the United Nations Population Fund, total population is likely to reach 8-10 billion by 2025 and grow to 11-14 billion by the end of the next century unless birth control use increases dramatically around the world within the next few decades.

2. More than 90 percent of the projected increase in the world's population between now and the year 2025 will take place in the developing nations in Africa, Asia, and Latin America; at present growth rates, many of these countries would double in population in just 33 years. Over the next 10 years, the expected addition of a billion people, most of whom will be in developing countries, will be nearly equivalent to today's population of Africa and Latin America combined. Populations in 80 of 130 countries, most in the developing world, are growing at serious or critical rates. They could double in the next 18 to 35 years unless populations slows.

DEMOGRAPHIC TRANSITION (pg 132)

3. Countries with rapid population growth rates rank low on measures of the physical quality of life and high on measures of human suffering. Rapid growth is often accompanied by severe environmental degradation, including deforestation, desertification, and soil erosion - all what can be considered as global change impacts

4. life expectancy varies a fair bit, in Iceland average life expectancy for women is 79.5 years, in Bhutun, small country south of China, life expectancy is 46.3 years for women

5. World's population is becoming increasingly urbanized. Since 1950, the number of people living in cities has tripled to 2 billion. The percentage of the global population living in urban areas has reached 41 percent. By the year 2000, 60 percent of the world's population will live in urban areas. 

- before we finish our discussion of population need to define a few terms

birth rate - # of live births per 1,000 population per year

death rate - # of deaths per 1,000 population per year

growth rate - birth rate/death rate expressed as a percentage

carrying capacity - long‑term ability of a region to support the people who live there without degrading the region's natural resources. - can also talk about carrying capacity globally

LIMITING FACTOR
Globally, changes in the Earth's atmosphere‑‑including increasing concentrations of carbon dioxide, methane, chlorofluorocarbons (CFCs), and other gases stemming from the growing impact of human numbers and technology‑‑are contributing to "global warming". The buildup of CFCs and halons is also depleting the Earth's protective ozone layer. Such changes may be evidence that we are beginning to exceed the Earth's carrying capacity.

What is the earth's carrying capacity? Don't know 

Know that the relationship between population and carrying capacity is not a direct relationship

- It has been argued, for example, that if agriculture in India were as intensive as agriculture in Japan, and as technologically advanced in the use of agricultural techniques and practices, it could support more than twice its current population with better nutrition.

- while population is at the root of environmental problems, population itself cannot be blamed for environmental problems and the bottom line is that, unless the situation changes drastically over the next several decades, that we may not be able to get a handle on population growth

- But it is not like we are locked into this death grip of the population resource dilemma. Before we talk about how to perhaps get out of this bind we seem to be in, let's summarize a bit our discussion of population and add to it one other variable that has a lot to do with how things eventually turn out

1. we are adding more and more people, approximately 93 million people a year.

2. as a general rule these people, are living longer, advances in medicine and sanitation and the diffusion of medical technology and knowledge from the developed industrialized countries to countries in the developing world

3. we are consuming, per capita, more resources, food, energy, minerals, wood than at any point in human history.

Lifestyles, or how societies choose to live is a very important determinant to carrying capacity

The impact on the planet of each additional person is multiplied by his or her level of consumption - closely linked to the standard of living - and by the technology supporting that consumption - the resources the technology consumes and the pollution it creates.

    Consumption is the neglected variable in the global

environmental equation. In simplified terms, an economy's total burden on the ecological systems that undergird it is a function of three variables: 1.the size of the population, 2. average consumption, and 3. the broad set of technologies-everything from dinner plates to communications satellites-the economy uses to provide goods and services. Generally, environmentalists work on regulating and changing technologies, and family planning advocates concentrate on slowing population growth.

Environmental Impact = Population x Consumption x Technology
- we don't focus too much on consumption, why?

The impact that each person has on the planet varies tremendously according to where that person may live. Why, because the amount of resources consumed and the technology used differ tremendously from place to place. A newborn American will have 30 times the impact of a child born in India.

What level of consumption can the planet support for all? An environmentally sound lifestyle might combine traditional techniques of living in lesser developed societies with advanced technologies. It could employ American laptop computers, Japanese high speed trains, with a Chinese lowfat meal emphasizing local produce, an Indian style transportation system of bicycles and buses, a Latin America-style urban design of moderate dwellings nearby one another and a Korean style system of materials that puts emphasis on durability and repair. Shifting from a consumer society to a sustainable society would generate a steady stream of challenges and opportunities for individuals, communitities, and nations.

Let's begin our discussion of Consumption/Production of Resources

- Humans have both basic physiological needs and wants, which are often regarded as "needs", Parents see these more than other elements of society like when my daughter says, "Daddy, I'll just die if I don't get Shampoodle for Christmas". Of course, I got it for her. Or like my son that came up to me at a flea market and asked for a couple of bucks

from Walden

"The necessessaries of life for man in this climate may, accurately enough, be distributed under the several heads of Food, Shelter, Clothing, and Fuel; for not till we have secured these are we prepared to entertain the true problems of life with freedom and a prospect of success. By proper shelter and clothing, we legitimately retain our own internal heat. A human's body is a stove, in cold weather we eat more, in warm less. Food may be regarded as the Fuel which keeps up the fire within us, and Fuel serves only to prepare that food or to increase the warmth of our bodies by addition from without. Shelter and clothing also serve only to retain the heat thus generated and absorbed.

The grand necessities, then, for our bodies is to keep warm, to keep the vital heat in us.

Most of the luxuries and many of the so called comforts of life are not only indispensible but positive hindrances to the elevation of mankind. With respect to luxuries and comforts, the wisest have ever lived a more simple and meagre life than the poor. The ancient philosophers, Chinese, Hindoo, Persian, and Greek, were a class than which none has been poorer in outward riches, none so rich inward."

from a physiological perspective, human needs have a lower limit 

Basic Needs
1. Humans need energy as all other living organisms do. Humans require some 2000 to 3500 calories depending on sex, age, work and environmental conditions. Most of the energy that humans take in is lost in the form of heat; a grown adult irradiates heat equivalent to that of a 75 watt bulb. Of the remaining energy part is used in chemical processes, part (about 10 percent) leaves the body as waste product and some portion finally appears as nervous and mechanical energy. 

2. between one and two liters of water every day

3. daily 30 pounds of air.

the most basic needs are food, drink, and air.

Elementary Needs
 In addition, humans have elementary needs for

1. clothing

2. shelter

both of which primarily serve to keep the warmth in our bodies.

- Pretty much from the beginning of time until the middle 1700's the principal focus of most human societies was meeting the 3 basic and 2 elementary needs for life.

- look at agrarian societies before the Industrial Revolution, see that most agrarian societies were getting by on between 10,000 to 15,000 calories per person per day. - the additional calories consumed in addition to what was required to maintain basic human existence -- said was between 2,000 and 3,500 calories -- was for cooking, heating, and also food fed to animals which represents potential energy on the hoof, if you will

Said that human needs have a lower limit, but is there an upper limit for human wants?

MASLOW'S HIERARCHY
- list of other human wants, reading, listening to music, travelling, entertainment, sex, and the variety of ways in which we entertain ourselves is so diverse and numerous as to befuddle the imagination

Important to note that the nature, magnitude, and form of human wants vary with cultural and geophysical environments, with class, with age, body size, sex, type, and degree of activity.

- If we look at human societies around the world, we see that the range of differention is indeed wide for the less elementary or higher standard wants.

- But even for the very 3 very basic and 2 elementary needs there are not noticeable differences. - certainly are differences in how we go about meeting those needs and in the type and quality of material goods we use to meet those needs, but the needs are the same.

Consumption of resources - are not going to go back 3.3 million years like we did for human impacts, or back to the beginning of the development of agriculture like we did for population,

- for consumption of resources, really need to go back to the period before the Industrial Revolution - why?  for most of "civilized" human existence, the amount of resources consumed in terms of food, energy, and material goods was pretty much the same between the period of time from the development of agriculture to just before the Industrial Revolution

What Life was Like Prior to the Industrial Revolution
1. said that before the Industrial Revolution, most agrarian societies were getting by on between 10,000 to 15,000 calories per person per day.

2. important to note that the conditions under which pre-industrial societies lived and live do not even distantly approach the state of being adequately nourished, in good health, and with a culture that promotes helpful pleasures, as modern, western industrialized societies today.

3. Before the eighteenth century, the human sphere of action was tightly circumscribed, largely limited to what he could achieve by physical effort why? - had not begun to substitute inanimate energy for animate energy on any type of large scale basis.

4. Look at the humans of the 18th century, see they were contemporaries to us on the level of ideas about nature, about God, about the world in general, -- see that their minds and passions were very similar to ours.

but if we look again at a human from the 18th century and look at the details of his or her material life, tremendous distances would open up between them and us: with regards to lighting in the evenings, heating, transport, food, illness, and its' cures, and even personal hygiene. 

Try and go in some system of order here, first focus on food, then on water consumption, consumption of minerals, consumption of chemicals, consumption of movement, and lastly consumption of energy

1. Food Consumption
The world between the fifteenth and eighteenth centuries consisted of one vast peasantry, where between 80% and 95% of people lived from the land and from nothing else. The rhythm, quality and deficiency of harvests ordered all material life.

People in ths period ate corn, wheat, barley, rye (all used to make bread), rice, oats, dried vegetables, lentils, beans, peas, and chickpeas.

According to Le Grand d'Aussy, a working man or peasant in France ate two orthree pounds of bread a day. People ate so much bread because corn was the least expensive foodstuff in relation to its calorific content.

In Europe, corn represented approximately half man's daily existence. In addition, people frequently ate gruels or soups. It wasn't until 1750 or so that wheat began to take the place of other cereals in making bread.

-ate a lot of gruel (a watery boiled oatmeal) In ancient Greece it was said the eaters of barley gruel have no desire to make war.

In the Far east, not surprisingly, rice was the staple. Father du Halde mentions that a Chinaman who had spent the day working incessantly often in water up to his knees in the evening would think himself lucky to find rice, cooked herbs, with a little tea.

- were some rich, rich ate meat

History shows two species of humanity in terms of consumption: the rare meat eaters and the innumerable people who fed on bread, gruel, roots and cooked tubers.

Not surprisingly, the meat eaters, the rich had a much more diverse diet than the poor.

In Genoa, Italy around 1614 to 1615, cereals represented about 52% of the Spinola's - military elite luxurious tables. At around the same time period, cereals formed 81% of the diet at the Hospital of Incurables. The Spinola's consumed twice as much meat and fish and three times as much dairy produce and fats as the inmates of the hospital.

Saiud that humans today requires 2000 to 3500 calories per day. Levels in excess of 3,500 calories were not unknown before the eighteenth century, but they were less frequently the norm than today. The crews, for example, of the Spanish fleet in the West Indies averaged 3,500 calories a day or greater, but the average for the great urban masses in Paris before the Revolution, however, was around 2,000 calories, just barely about basic subsistence level, and the same was true of the agrarian classes has well. Existence was the principal focus of everyday life.

- said that history has shown two levels of food consumers, the rare meat eaters and the rest of the world's population who fed on bread, gruel, roots and cooked tubers.

Current Food Consumption
- Look today, we see there are not two classes of food consumers, but three - can not only differentiate these three classes in terms of the quantity and diversity of their diet, but also by their consumption of energy, material goods, and not surprisingly, impact on the environment - we will use this classification when we examine consumption of food, but we will also use this classification when we examine consumption of other resources as well.

The three classes are 1. the poor, 2. the middle income, and 3. the high income

1. The world's poor equal some 1.1 billion people in households that earn less than $700 a year per family member. They are mostly rural Africans, Indians, and other South Asians. They eat almost exclusively grains, root crops, beans, and other legumes, and they drink mostly unclean water. They live in huts and shanties, they travel by foot, and most of their possessions are constructed of stone or wood, and other substances available from the local environment. This poorest fifth of the world's people earns just 2 percent of world income.

2. The 3.3 billion people in the world's middle income class earn between $700 and $7,500 per family member and live mostly in Latin America, the Middle East, China, and East Asia. This class also includes the low-income families of the former Soviet bloc and of western industrial nations. With notable exceptions, they eat a diet based on grains and water, and lodge in moderate buildings with electricity for lights, radios, and, increasingly, refrigerators and clothes washers. (In Chinese cities, for example, two thirds of households now have washing machines and one fifth have refrigerators.) They travel by bus, railway, and bicycle, and maintain a modest stock of durable goods. Collectively, even though the middle income class comprises about 60% of the world's population, they claim only 33 percent of world income.

- so far we see that between the poor and the middle income class, comprise about 80% of world population, but only about 35% of world income.

3. The high income class equals about 1.1 billion members includes all households whose income per family member is above $7,500. Though that threshold puts the lowest ranks of the consumer class scarcely above the U.S. poverty line, they rather, we still enjoy a life-style unknown in earlier ages. We dine on meat and processed, packaged foods, and imbibe soft drinks and other beverages form disposable containers. We spend most of our time in climate-controlled buildings equipped with refrigerators, clotheswashers and dryers, abundant hot water, dishwashers, microwave ovens, and a plethora of other electric-powered gadgets. We travel in private automobiles and airplanes, and surround ourselves with a profusion of short-lived, throwaway goods. The consumer class which makes up about 20% of the world's population, takes home 65 percent of world income.

Even though the numbers of the world's poor and rich are about the same, each comprising about 1.1 billion people, about 20% of total world population, the income of the consumer class is about 30 times that of the poorest class.

Examine Food Consumption Between These Three Groups

1. The world's poorest billion people are unable to provide themselves with an adequate diet; perhaps half of them are so short of calories that they are likely to suffer stunted growth, mental retardation, or even death. They subsist on grains, especially rice and corn, and root crops such as cassava and potatoes, and they drink water that is often contaminated with human, animal, and chemical wastes.

2. On the next rung, the 3.3 billion people of the world's middle-income class get plenty of calories and protein from their grain and vegetable diet, giving them healthy basic nourishment. Because they cannot afford to buy much meat, poultry, or dairy products, they eat a low-fat diet, commonly receiving less than 20 percent of their calories from fat and thereby protecting themselves from the diseases associated with excessive dietary fat.

3. The top of the global food ladder is populated by those in the high income class, who dine on meat, processed and packaged foods, and beverages in disposable containers.

    In the United States, to take an illustrative case, the consumer food chain in its entirety uses about 17 percent of all energy: 3 percent livestock production, 3 percent for other types of agriculture, 6 percent for food processing and packaging, and 5 percent to transport, sell, refrigerate, and cook the food and to wash the dishes afterwards.

    Food packaging accounts for a fifth of municipal solid waste in the United States when measured by weight-130 kilograms per person per year in the late eighties-and a substantially larger share when measured by volume. The world makes and tosses away at least 200 billion bottles, cans, plastic cartons, and paper and plastic cups each year.

The typical mouthful of American food travels 2,000 kilometers from farm field to dinner plate. One of the exercises that I do in my Geography 100 class is ask people to keep track of the food they eat for three days and to try and determine how far that food travels. The results are amazing.

    Most of us don't realize it, but the supply lines that feed the high income class encircle the globe. From large urban supermarkets, they fan out to Philippine plantations, American grain fields, African rangeland, and Indian spice farms. North Europeans eat lettuce trucked from Greece. Japanese dine on Australian ostrich meat by the ton and American cherries by the airplane-load. One fourth of the grapes Americans eat come from 7,000 kilometers away, in Chile, and half the orange juice they drink comes from Brazil. Euro

These global supply lines leave indelible marks on the terrestrial ecosystems they traverse.

    If all the world's people nourished themselves with the high income class's regimen of meat, heavily packaged and processed foods and drinks, and specialties transported great distances, we would use more energy just for food and drinks than we currently do for all other purposes combined. We will come back to the effects of this increasing consumption.

