Unit 1: Introduction to APES & Environmental Laws
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Living more sustainably

A.
Environmental science studies how the earth works, our interaction with the earth, and the methods/procedures we use to deal with environmental problems.

B.
Environment considers everything that affects a living organism.

C.
Ecology studies relationships between living organisms and their environment.

D.
Environmentalism is a social movement dedicated to protecting life support systems for all species.

E.
A path toward sustainability includes five subthemes that are address throughout the text:

1.
Natural capital—the natural resources and naturel services that keep us and other species alive and support our economies.

2.
Natural capital degradation—occurs when human activities use renewable resources faster than they can be replenished.

3.
Solutions—are sought to degradation of natural resources.

4.
Trade-offs—or compromises are made to resolve conflicts.

5.
Individuals matter—to search for solutions to environmental problems.

F.
Life and economies depend on solar capital (energy from the sun) and natural capital  (earth’s resources and ecological services).

G.
Man must protect our solar and natural capital and live off the resources they provide.

1.
For an environmentally sustainable society we must not compromise the needs of future generations.

2.
One view is that man must live sustainably by eliminating waste; discontinue our depletion and degrading of resources.

3.
A different view is that man can overcome these problems with ingenuity, economic growth, and technology.
Population Growth, Economic Growth, and Economic Development

A.
Human population growth continues to be more rapid than the earth can support—about 220,000 people per day.

B.
Economic growth provides people with the goods and services needed.

1.
Gross domestic product (GDP) is the market value for goods and services produced both within the country.

2.
Standard of living is the GDP divided by total population at midyear.

C.
Economic Development is improving living standards through growth.  Most developed countries have high industrialization and high per capita income.  Developing countries have moderate to low income; they represent about 97% of projected increase in world population.

1.
Economic developments reflect good and bad economic news.

a.
Poverty produces harmful environmental effects.

b.
Soil, water and forests are depleted.

c.
Pollution levels are high.

d.
Infant mortality rate is 8 times higher than in developed countries.

e.
Wages are very low with poor working conditions as the norm.

2.
Developed countries enjoy higher a standard of living.

a.
Longer life expectancy

b.
Decrease in infant mortality

c.
Food production is greater than food needs

d.
Decreased air and water pollution

e.
Decrease in poverty overall

3.
Environmentally sustainable development rewards sustainable activities and discourages harmful activities.

a.
Doubling time is the time it takes to double the world’s population or economic growth, is calculated using the rule of 70:  70/percentage growth rate = doubling time in years.

Resources

A resource is anything obtained from the environment to meet our needs and wants.

A.
Natural capital/natural resources are those in the environment or those obtained from the environment: food, water, air, shelter petroleum, etc.

B.
Material resources we get from the environment are classified as perpetual, renewable, or nonrenewable.

1.
A perpetual resource is renewed continuously, like solar energy.

2.
Renewable resources must not be used up faster than they can be replaced, like grasslands, fresh water and air, fertile soil, etc.

3.
Sustainable yield is the highest rate of use on an indefinite scale without degradation or depletion.

4.
Environmental degradation occurs when use of resources exceeds rate of replacement.

C.
The Tragedy of the Commons describes the overuse or degradation of freely available resources such as ocean pollution, abuse of national parks, air pollution, etc.  No one individual owns these free-access resources. 

1.
Regulating access to these resources is one possible way to protect them.

2.
Use these resources below the estimated sustainable yields by reducing population.

3.
Converting the free-access resources to private ownership is another possible means to protect them. 

a.
Private owners may not actually protect the resources.

b.
Global resources such as oceans, air, and migratory birds can’t be divided up and made private property.

c.
Access to the resources is eliminated/reduced for many people.

4.
Governments have laws and treaties that regulate access to commonly owned resources.

D.
What is our ecological footprint, our impact on the environment?

1.
The per capita ecological footprint is the biologically productive land and water needed to supply renewable resources and absorb waste for each individual.

2.
Humanity’s ecological footprint exceeds by about 39% the earth’s ecological capacity (or biocapacity) to replenish its renewable resources and absorb the resulting waste products and pollution.

3.
If China and India were to consume resources and emit pollution and waste at the same rate as the United States currently does, they would require two planet earths.

E.
What are Nonrenewable Resources?

1.
Nonrenewable resources are those that exist in fixed quantity or stock in the earth’s crust.  The resource is economically depleted when it costs too much to obtain what is left.

2.
These resources include energy resources (oil, coal, natural gas), metallic mineral resources (copper, iron, aluminum, etc.), and nonmetallic minerals like salt, clay, sand, and phosphates. 

3.
There are solutions for an economically depleted resource.

a.
Try to find more of the resource.

b.
Recycle the resource and buy products made from recycled material, or reuse the resource in the same form.

c.
Waste less.

d.
Use less.

e.
Try to develop a substitute for the resource.

f.
Wait millions of years for more to be produced 

Pollution


Pollutants are chemicals at high enough levels in the environment to harm people or other living organisms.

A.
Where Do Pollutants Come From, and What Are Their Harmful Effects?

1. Pollutants may enter the environment naturally (i.e. volcanic eruptions) or through human activities such as burning coal; it tends to occur in or near urban and industrial areas.

2.
Point sources of pollutants are single, identifiable sources; such as automobiles or industrial plants.  These are easier to identify and control.

3.
Non-point sources are dispersed, such as pesticides in air and water run-off; these are difficult to identify.

a. Pesticides sprayed into the air may be carried from their source.

b. Fertilizer runoff enters streams away from the source.

4.
Three unwanted effects of pollutants are:

a.
They can disrupt or degrade life-support systems of any organism.

b.
They damage human health, wildlife, and property

c.
They can produce nuisances in noise, smells, tastes, and sights.

B.
Solutions: What Can We Do About Pollution?

1.
We use two basic approaches to deal with pollution.

a.
Pollution prevention/input pollution control reduces or eliminates production of pollutants.

b.
Pollution cleanup/output pollution control cleans up or dilutes pollutants after they have been produced.

c.
Problems with pollution clean up include

1)
Temporary bandage without long term pollution control technology, like the catalytic converter

2)
Pollutant is removed but causes pollution in another place: burning garbage/ burying it

3)
Expensive to reduce pollution to an acceptable level.  Prevention is less expensive in the long run.

Environmental Problems:  Causes and Connections

A.
Five major causes of environmental problems are:

1.
Population growth

2.
Wasteful Resource use

3.
Poverty

a.
Focus is on survival at the expense of forests, soil, grasslands and wildlife.

b.
Live in areas with a greater risk of natural disasters occurring

c.
Generally work in unsafe and unhealthy conditions for low wages.

d.
Reduced life expectancy.

e.
No government-sponsored health plans, or retirement plans.

f.
Die from preventable causes (malnutrition, normally nonfatal infectious diseases, lack of clean drinking water, and respiratory problems.

4.
Poor environmental accounting

5.
Ecological ignorance

B.
Affluence is the addiction to over-consumption of material goods.

1.
Symptoms: high debt level, declining health, increased stress, more bankruptcies

2.
Solutions: admit the problem, shop less, avoid malls and other shopping addicts

3.
Toynbee’s law of progressive simplification: transfer energy & attention to the nonmaterial side of life

C.
Affluence of developed countries can lead to environmental improvements.

1.
Money is available for technological improvements

2.
Since 1970 air and water are cleaner than previously

3.
Money was spent on environmental improvements

D.
Environmental Quality is affected by interactions between population size, resource consumption, and technology

1.
Environmental impact (I) depends on the number of people (P), average resource use/person (the Affluence), and the beneficial and harmful effects of technologies (T) used to provide/consume each unit of resource

2.
Developing countries have large populations that result in degradation of renewable resources

3.
Developed countries have high per capita consumption (U.S. use 30-100 times more than other countries)

4.
Some forms of technology are environmentally harmful, others are environmentally beneficial 

Culture Changes and the Environment

A.
Since humans were hunter-gatherers, three major cultural transformations have increased the human impact on earth.

1.
The agricultural revolution which began 10,000 to 12,000 years ago allowed people to settle and raise crops and domesticate animals.

2.
The industrial-medial revolution, which began about 275 years ago, led to a shift from rural villages and animal-powered agriculture to an urban society using fossil fuels for manufacturing material items, agriculture, and transportation

3.
The information-globalization revolution, began about 50 years ago and uses new technologies for

gaining access to more information on a global scale.

B.
Until about 12,000 years ago, humans were mostly hunter-gatherers.

C.
Three major cultural changes have impacted the environment

1.
The agricultural revolution allowed people to settle in villages, raise crops, and domesticate animals.

2.
The industrial-medical revolution began an urban society which introduced both a higher standard of living and increased environmental degradation.

3.
The information-globalization revolution introduced new technologies

D.
The environmental history of the environment can be divided into 4 eras:

1.
The tribal era, consisting of tribal people.

2.
The frontier era began when European colonists began settling North America, and the environment was viewed as resources for humans.

3.
The early conservation era marked the beginning of environmental awareness. 

4.
The current era emphasizes environmental awareness.

Sustainability and Environmental Worldviews

A.
Environmental news centers on improvements in quality of life and protecting the environment.  But, there are many serious problems not addressed and/or ignored.

B.
If degradation of the environment is not halted, sustainable development is not possible.

1.
Technological optimists’ group tells us not to worry.

2.
Environmental pessimists see the problem as hopeless.
C.
Environmental worldviews and ethics determine the way people view the seriousness of environmental problems.

1.
Your environmental worldview is your assumptions and values about the world and your role.

a.
The planetary management worldview holds that nature exists to meet our needs.

b.
The stewardship worldview holds that we mange the earth, but we have an ethical responsibility to be stewards of the earth

c.
The environmental worldview holds that we are connected to nature and that nature exists for all species equally.

2.
There are four major components of earth’s natural sustainability

a.
Reliance on solar energy

b.
Reserve biodiversity

c.
Population control

d.
Nutrient recycling

3.
To sustain natural capital we must build social capital by working together to find and implement solutions.

4.
To live more sustainably, we must focus on:

a.
Pollution and waste prevention

b.
habitat protection

c.
environmental restoration

d.
Less wasteful resource use

e.
Population stabilization

f.
Protecting natural capital

Summary

1.
All life depends on energy from the sun, solar capital, and the resources and ecological services of the earth, natural capital, to survive.  An environmentally sustainable society provides for the current needs of its people without undermining the ability of future generations to do the same.

2.
The world’s population is growing about 1.2% per year, which adds about 77 million people per year.  Economic growth increases a country’s capacity to provide goods and services to its people.  Economic development uses economic growth to improve standards of living.  Globalization is a process of increasingly interconnecting people through social, economic, and environmental global changes.

3.
The earth’s main resources are perpetual resources like solar energy, renewable resources like forests and fresh water, and nonrenewable resources like oil and gas.  The resources can be depleted or degraded by overuse, by waste, by pollution, by man’s increasing ‘ecological footprint’.

4.
The principle types of pollution are air, water, soil and food pollutants.  We can prevent pollution or clean up pollution.  Prevention is far preferable because cleaning up pollution often causes additional pollutants in another part of the environment.

5.
The basic causes of today’s environmental problems are population growth, wasteful use of resources, the tragedy of the commons, poverty, poor environment accounting and ecological ignorance. They are interconnected because of political and economic practices that are not equitable for various populations, in resource consumption and in technological applications. 

6.
The world’s current course is not sustainable.  Environmental sustainable development encourages environmentally beneficial forms of economic growth and discourages environmentally harmful growth.
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The Nature of Science

A.
Science assumes that events in the natural world follow orderly patterns and that, through observation and experimentation, these patterns can be understood.  Scientists collect data, form hypotheses and develop theories, models and laws to explain how nature works.

1.
Scientists collect facts or scientific data.

2.
Based on observations of phenomenon, scientists form a scientific hypothesis—an unconfirmed explanation of an observed phenomenon to be tested.

3.
Parts of the scientific process are skepticism, reproducibility, and peer review.

B.
A scientific theory is a verified, believable, widely accepted scientific hypothesis or a related group of scientific hypotheses.

1.
Theories are explanations that are likely true, supported by evidence.

2.
Theories are the most reliable knowledge we have about how nature works.

C.
A scientific/natural law describes events/actions of nature that reoccur in the same way, over and over again.

D.
There are many types of scientific methods used to gather data, formulate hypotheses, state theories and laws and, then, text them.  Observation leads to a hypothesis, then to an experiment that produces results that lead to a conclusion.  Variables/factors influence the gathering of data.  In a controlled experiment, the scientist attempts to isolate and study the effect of one variable.  

1.
In an experimental group, one chosen variable is changed.

2.
In a control group, the chosen variable is not changed. 

3.
Multivariable analysis uses mathematical models to analyze interactions of many variables.

E.
Scientists try to establish that a particular theory/law has a high probability of being true.  They always include a degree of uncertainty.

1.
Scientists use both inductive reasoning and deductive reasoning to arrive at a general conclusion or hypothesis.

a.
Inductive reasoning uses specific observations and measurements to arrive at a general   conclusion or hypothesis.

b.
Deductive reasoning uses logic to arrive at a specific conclusion based on a generalization or premise.

F.
Paradigm shifts occur when new discoveries overthrow well-accepted scientific theory.

G.
Frontier science is scientific results that have not been confirmed; sound science or consensus science results from scientific results that have been well tested and are widely accepted.  Frontier science represents tentative results in the process of being validated.

H.
Junk science is scientific results/hypotheses that have not been reviewed by peer scientists, which is scientists with competencies and skills comparable to the researcher describing his/her findings.

1.
Junk science is sometimes used as a label if it does not uphold/support a particular person’s view.

2.
Media people mislead us in seeming to provide support from one who is not an expert in the field being discussed or who does not accept the consensus science.

3.
Consider the reliability of the individuals presenting the data, any particular point that they may be promoting; their scientific credentials; their funding sources.  Determine if their conclusions are valid, if there has been impartial peer review, and the consensus view of experts in the field.

Models and Behavior of Systems

A.
Scientists project the behavior of complex systems by developing a model of its inputs, throughputs (flows), and outputs of matter, energy, and information.

1.
Mathematical models consist of one or a series of equations to describe the likely behavior of a system

2.
They are useful when there are many interacting variables, a long time from and when controlled experiments are not feasible.

3.
They are used to answer a series of “if-then” questions.

B.
Feedback loops can cause a system to do more of what it was doing (positive feedback) or less (negative feedback).

C.
Prolonged time delays in a complex system may cause a weakening or failure of the feedback mechanisms.

D.
A synergistic interaction results in the combined effects of a process being greater than the sum of the separate effects.  Social science research suggests that 5-10% of a population working together influence other people.

E.
Any action in a complex system has multiple effects that may be unintended and often have unpredictable effects.  Crossing an environmental threshold can lead to a sudden shift in balance.

Types and Structure of Matter

A.
Matter is anything that has mass and takes up space, living or not.  It comes in chemical forms, as an element or a compound.

1.
An element is the distinctive building block that makes up every substance; chemically, elements are represented by a one- or two-letter symbol.

2.
Chemists classify elements by their chemical behavior by arranging them in a periodic table of elements.

B.
The building blocks of matter are atoms, ions, and molecules.

1.
An atom is the smallest unit of matter that exhibits the characteristics of an element.

2.
An ion is an electrically charged atom or combinations of atoms.

3.
A molecule is a combination of two or more atoms/ions of elements held together by chemical bonds.

C.
Each atom has a nucleus containing protons and neutrons.  One or more electrons orbit the nucleus of an atom.

1.
A proton (p) is positively charged, a neutron (n) is uncharged and the electron (e) is negatively charged.

2.
Each atom has an equal number of positively charged protons in the nucleus and negatively charged electrons outside the nucleus, so the atom has no net electrical charge.

3.
Each element has a specific atomic number that is equal to the number of protons in the nucleus.

4.
Most of the mass of an atom is concentrated in the nucleus.  The mass number of an atom equals the total number of neutrons and protons in its nucleus.

5.
Isotopes of an element are various forms of an element that have the same atomic number, but different mass number.

D.
Atoms of some elements can lose or gain one or more electrons to form ions with positive or negative electrical charges.

1.
Elements known, as metals tend to lose one or more electrons, they are electron givers.

2.
Elements known, as nonmetals tend to gain more electrons, they are known as electron receivers.

3.
Positive or negative ions are shown as a superscript after the symbol.

4.
The amount of a substance in a unit volume of air, water, or other medium is its concentration.

5.
Hydrogen ions (H+) in a solution are a measure of how acidic or basic the solution.  Neutral pH is 7, acid solutions are below 7, and basic solutions are above 7.

E.
Chemical formulas are a type of shorthand to show the type and number of atoms/ions in a compound.

1.
Each element in the compound is represented by a symbol: H = hydrogen, N = nitrogen.

2.
Subscripts show the number of atoms/ions in the compound.

3.
Ionic compounds are made up of oppositely charged ions, (Na+ and Cl-).

4.
Compounds made of uncharged atoms are called covalent compounds (CH4).

F.
Organic compounds contain carbon atoms combined with one another and with various other atoms.  Only methane (CH4) has only one carbon atom.

1.
Hydrocarbons: compounds of carbon and hydrogen atoms

2.
Chlorinated hydrocarbons: compounds of carbon, hydrogen, and chlorine atoms

3.
Simple carbohydrates: specific types of compounds of carbon, hydrogen and oxygen atoms.

G.
Polymers are larger and more complex organic compounds which have molecular units, linked by chemical bonds; three major types are complex carbohydrates, proteins, and nucleic acids.

1.
Complex carbohydrates contain two or more monomers of simple sugars linked together.

2.
Proteins are formed by linking monomers of amino acids together.

3.
Nucleic acids are made of sequences of nucleotides linked together.

4.
Genes: specific sequences of nucleotides in a DNA molecule.

5.
Chromosomes: combinations of genes that make a single DNA molecule, plus some proteins.

6.
Genome: the complete sequence of DNA base pairs that combine to make up the chromosomes in a typical member of each species.

H.
All compounds without the combination of carbon atoms and other elements’ atoms are inorganic compounds.

I.
All living things are composed of cells.

1.
Cells of eukaryotic organisms have a membrane, nucleus, and organelles.

2.
Cells of prokaryotic organisms have a membrane but no defined nucleus or organelles.

3.
Organic molecules are the building blocks of life.

J.
Matter exists in four states, solid, liquid, and gaseous physical states and a fourth state known as plasma. 

1.
Water exists as ice, liquid, or water vapor depending on its temperature. 

2.
Plasma is a high-energy mixture of positively charged ions and negatively charged electrons.  It is the most abundant form of matter in the universe, but very little is found on earth.

3.
Scientists make artificial plasmas in fluorescent light, arc lamps, neon signs, gas discharge lasers, TV and computer screens.

K.
According to the usefulness of matter as a resource, it is classified as having high or low quality.

1.
High-quality matter is concentrated with great potential for usefulness and is usually found near the earth’s surface.

2.
Low-quality matter is dilute and found deep underground and/or dispersed in air or water.

3.
Material efficiency/resource productivity describes the total amount of material needed to produce a unit of good/service.

Changes in Matter

A.
When matter has a physical change, its chemical composition is not changed; the molecules are organized in different patterns.

B.
In a chemical change, the chemical composition of the elements/compounds change.  Shorthand chemical equations represent what happens in the reaction.

C.
The Law of conservation of matter states that no atoms are created/destroyed during a physical or chemical change.  The same is true for energy.

1.
Atoms are re-arranged into different patterns/combinations.

2.
Atoms can have physical or chemical changes but they are never created/destroyed.

D.
Chemical equations are used to verify that no atoms are created or destroyed in a chemical reaction.  The number of atoms on one side of the equation must equal the number of atoms on the other side of the equation.

E.
We will always have some pollutants, but can produce less and clean up some that we do produce.

1.
Three factors determine the severity of a pollutant’s harmful effects: chemical nature, concentration and persistence.

2.
Dilution of concentration of a pollutant is only a partial answer.

3.
Pollutants are classified into 4 categories based on persistence: degradable, biodegradable, slowly degradable, and non-degradable.

F.
Matter can undergo a change known as a nuclear change.  Three types of nuclear change are radioactive decay, nuclear fission, and nuclear fusion.

G.
Radioactive isotopes emit high-energy radiation at a fixed rate until the original unstable isotope is changed into a stable isotope.

1.
Alpha particles are fast-moving, positively charged; consist of two protons and two neutrons.

2.
Beta particles are high-speed electrons.

3.
Rate of decay into a stable isotope is expressed in terms of half-life: the time needed for one-half of the nuclei of a given quantity to form a different isotope.

4.
Half-life time is used to estimate storage time needed in a safe container to reach a safe level.

5.
Exposure to ionizing radiation from alpha particles, beta particles or gamma rays damages cells in two possible ways: genetic damage (mutation of DNA molecules), somatic damage to tissues that harm quality of life.

H.
Nuclei of certain isotopes with large mass numbers (uranium-235) are split apart into lighter nuclei when struck by neutrons.  This is nuclear fission

1.
A critical mass of fissionable nuclei must be present.

2.
Multiple fissions within the critical mass results in a chain reaction with release of enormous amounts of energy.

3.
Nuclear fission is used to produce high-pressure steam to generate electricity.

I.
Nuclear fusion occurs at extremely high temperatures and involves the fusion of two isotopes of light elements (H).  It is difficult to initiate, but once started, releases more energy per unit than fission.  This technology is still in the laboratory stage after 50 years of research.

Energy

A.
Energy is the capacity to do work and transfer heat; it moves matter.

1.
Kinetic energy has mass and speed: wind, electricity are examples

2.
Potential energy is stored energy, ready to be used: unlit match, for example.

3.
Potential energy can be changed to kinetic energy: drop an object.

B.
Electromagnetic radiation is energy that travels as a wave, a result of changing electric and magnetic fields. 

1.
Each form of electromagnetic radiation has a different wavelength and energy content.  

2.
The electromagnetic spectrum describes the range of electromagnetic waves that have different wavelengths and energy content.

C.
Heat is the total kinetic energy of all moving atoms, ions, or molecules in a substance. 

1.
It can be transferred from one place to another by convection, conduction and radiation.

2.
Temperature is the average speed of motion of atoms, ions, or molecules in a sample of matter.

3.
Energy quality is measured by its usefulness; high energy is concentrated and has high usefulness.  Low energy is dispersed and can do little work.

Energy Laws: Two Rules We Cannot Break

A.
The First Law of Thermodynamics states that energy can neither be created/destroyed, but can be converted from one form to another.  

B.
The Second Law of Thermodynamics states that when energy is changed from one form to another, there is always less usable energy.  Energy quality is depleted.

1.
In changing forms of energy, there is a loss in energy quality; heat is often produced and lost.

2.
Changing forms of energy produces a small percentage of useful energy; much is lost in the process, energy not used by the application.

3.
In living systems, solar energy is changed to chemical energy, then to mechanical energy.  High quality energy degraded to low quality heat.

4.
High-quality energy cannot be recycled/reused.

5.
Energy efficiency/productivity measures the amount of useful work by a specific input of energy.  Overall, energy efficiency is very poor—about 16% of the energy produces useful work.

6.
Forty-one percent is unavoidable waste energy, 43% is unnecessarily wasted energy.  A change in habits can further reduce this waste.

Sustainability and Matter and Energy Laws

A.
Resource use automatically adds some waste heat/waste matter to the environment.

B.
Advanced industrialized countries have high-throughput (high waste) economies.

1.
Resources flow into planetary sinks (air, water, soil, organisms) with accumulation to harmful levels.

2.
Eventually consumption will exceed capacity of the environment to dilute/degrade wastes.

C.
Recycling and reusing more of earth’s matter resources slows depletion of nonrenewable resources, reduces environmental impact.

D.
Waste heat is added to environment even with recycling/reuse, but does slow the process and buys some time.

E.
Shifting to a more sustainable, low-throughput (low-waste) economy is the best long-term solution to environmental/resource problems.  Waste less matter, live more simply, slow population growth.

Summary

1.
Science is an attempt to discover the natural world’s order and use that in describing what is likely to happen in nature. Scientists ask a question or identify a problem to investigate.  Then, they collect scientific data through observation and measurement.  Experiments may be used to study specific phenomena.

2.
The major components of complex systems are environmental inputs, flows within the system, and outputs to the environment.

3.
The basic forms of matter are elements and compounds. Matter is useful to us as a resource because it makes up every material substance.

4.
The major forms of energy are kinetic energy and potential energy.  Energy is useful to us as a resource because it moves matter.

5.
The Law of conservation of Matter states that matter is neither created nor destroyed when a physical or chemical change occurs.

6.
Matter can undergo three types of nuclear changes: natural radioactive decay, nuclear fission, and nuclear fusion.

7.
The First Law of Thermodynamics states that in all physical and chemical changes, energy may be converted from one form to another but it is neither created nor destroyed.  The Second Law of Thermodynamics states that when energy is changed from one form to another, there is always less usable energy left.

8.
These laws, then, show that energy goes from a more useful to a less useful form and that high-quality energy cannot be recycled.  So, the quality as well as the quantity of our resources and our environment will be reduced.
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Economic Systems and Sustainability

A.
An economic system produces and distributes goods and services by using natural, human, and physical resources.

1.
An economic system produces, distributes and consumes goods and services.

2.
Three types of resources are used to produce goods and services, natural resources, human resources (labor and skills), and physical or manufactured resources (tools, machinery, etc)

B.
A purely free-market system is a theoretical ideal where buyers and sellers interact in markets without interference by government or other interference.

1.
In the ideal, all economic decisions are governed by demand and supply and price.

2.
Curves of supply, demand and price show how surplus occurs, how high demand occurs and where the demand and supply curves intersect, the market price equilibrium point.

3.
Profit or loss is the difference between the cost of production and the price buyers are willing to pay.

4.
The market price equilibrium shifts when either supply goes down or demand increases, so it may rise or fall depending on the changes that occur in the market.

5.
Two related economic concepts are marginal costs, the cost of producing one more unit of a product, and marginal benefits, the profit made by producing and selling one more unit.

6.
The marginal benefit is the increase in benefit provided to a buyer when a seller produces one more unit of a product of service.

7.
In real world economics, marginal costs and benefits are what actually determine prices and benefits to consumers and costs and profits to producers.

8.
In practice, truly free markets do not exist.

9.
Businesses try to exert as much control as possible over prices of goods and services, lobby for government subsidies, tax breaks, or regulations that give their product a market advantage.

10.
Some consumers will buy a product regardless of its price, economists call this price inelasticity.

C.
Governments intervene to provide economic stability, national security, public services and environmental protection.

1.
Markets often work well in the production of private goods.

2.
Providing public services may require that governments intervene to correct market failures and to regulate national security and environmental protection.

3.
Government regulation can also prevent development of monopolies or oligolipies where one or a few sellers or buyers dominate the market.

4.
Government intervention also helps:

a.
provide a safety net for people who can’t meet their basic needs

b.
protect people from fraud, trespass, theft, and bodily harm

c.
establish and enforce civil rights and property rights

d.
protect the health and safety of workers and consumers

e.
prevent or reduce pollution and depletion of natural resources

f.
manage public land resources

D.
Ecological economists see economic systems as a component of nature’s economy

1.
Neoclassical economics view the earth’s natural capital as a subset or part of a human economic system

2.
Ecological economists disagree with this model and its assumptions; rather, they view economic systems as subsystem of the biosphere

a.
capitalist market systems have several fundament weaknesses

b.
the models of ecological economists are built on assumptions that resources are limited; sustainable development should be encouraged and unsustainable development discouraged; and harmful environmental and health effects should be included in the market prices of goods and services (full-cost pricing)

c.
Ecological and environmental economists have suggested several strategies to help make the transition to a more sustainable eco-economy over the next several decades.

Valuing Ecological Services and Monitoring Environmental Progress

A.
Economists have developed several ways to estimate the nonmarket values of the earth’s ecological services.

1.
Estimate nonuse values such as existence value, based on knowing that an endangered species exists; aesthetic value based on putting a monetary value on the beauty of nature; and a bequest or option value based on the willingness of people to pay to protect some forms of natural capital for future generations.

2.
Economists have developed several ways to estimate monetary value of resources.  One method is to estimate a mitigation cost, what it would cost to protect, move or restore a natural resource.

3.
Another method is to estimate how much people would be willing to pay to keep a particular resource.

B.
Economists use discount rates to estimate the future value of a resource.

1.
The discount rate is an estimate of a resource’s future economic value compared to present value.

2.
Most businesses, the U.S. Office of Management and Budget and the World Bank typically use a 10% annual discount rate.

3.
Controversy exists on what the discount rate should be on a resource.  Estimating future value or obsolescence is difficult to do.

4.
High discount rates encourage rapid use of resources for immediate payoffs.  Critics of this means of evaluation feel that a 0% or even a negative discount rate on unique, scarce resources would help to protect them.

5.
A moderate discount rate of 1-3% would mean that nonrenewable resources would be used more slowly or sustainably.

6.
Some owners of resources use ethical concerns to determine how they use and manage these resources.

C.
Market prices for products do not include most of the environmental, health, and other  harmful costs associated with its production and use including:

1.
Internal costs

2.
Indirect costs

D.
Environmental economists try to determine optimum levels of pollution and control and resource use.

E.
Comparing costs and benefits of an environmental action can help with decision-making, but involves many uncertainties. Cost-benefit analysis (CBA) involves comparing estimated costs and benefits of an action.  It is one of the main tools economists use to help them make decisions.

1.
CBA evaluates alternative actions for harm or benefit and attempts to assign a monetary value to each factor and component involved.

2.
Direct costs are fairly easy to estimate, but indirect costs are often very difficult to estimate and the estimates vary widely.

3.
CBA estimates can also be manipulated by parties either supporting actions or opposing actions to be taken.

4.
A study by the Economic Policy Institute found that industries almost always overestimated the cost of compliance with proposed environmental regulations.

5.
If conducted fairly and accurately, CBA is a useful tool for helping to make economic decisions.

6.
Environmentalists and economists advocate using the following guidelines for a CBA:

a.
use uniform standards

b.
clearly state all assumptions used

c.
rate the reliability of data used

d.
estimate short- and long-term benefits and costs for all affected population groups

e.
compare the costs and benefits of alternative courses of action

f.
summarize the range of estimated costs and benefits

7.
Economists differ in how they make use of these tools, therefore have differing estimates of costs for resource use or pollution control.

8.
In 2003 a joint study by the White House and the Office of Management and Budget (OMB) indicated that the economic benefits of EPA regulations for a 10 year period had economic benefits that exceeded their costs by a factor of 4.5 to 8.

F.
We need new indicators to accurately reflect changing levels of environmental quality and human health.

1.
Gross domestic product (GDP), and per capita GDP indicators provide standardized and useful method for measuring and comparing the economic outputs of nations.

2.
No effort is made to distinguish between goods and services that are environmentally or socially beneficial and those that are harmful.

3.
A new approach is to develop indicators that add to the GDP things not counted in the marketplace, but that enhance environmental quality and subtract from GDP the costs of things leading to a lower quality of life and depletion of natural resources.

4.
The genuine progress indicator (GPI) was introduced in 1995 to help evaluate and promote sustainability.  GPI = benefits not included in market transactions – harmful environmental and social costs.

5.
The human development index (HDI) developed by the United Nations Development Program, is based on measurement of a country’ life expectancy, adult literacy, school enrolment, and GDP-PPP per person.

Economic Tools for Improving Environmental Quality

A.
Inclusion of external costs in market prices informs consumers of the cost of their purchases on earth’s life-support systems and human health.

1.
The full cost of an item would include the actual internal costs plus it actual external costs.

2.
Full cost pricing might encourage consumers to conserve water, use fuel efficient cars, produce less trash, because the cost of goods and services would rise dramatically.

3.
A gradual transformation to this type of system would allow people to transition and would allow businesses to transition to become more environmentally beneficial.

4.
Some reasons that full-cost pricing is not used more widely is that some businesses would be forced out of business, the difficulty in putting a price tag on environmental and health costs.

5.
Consumers generally are looking for the best price, so phasing in full-cost pricing requires government action.

6.
Governments could begin to move producers and consumers in this direction by phasing our environmentally harmful subsidies, taxing harmful goods and services, regulate pollution and resource depletion.

B.
Product eco-labeling can encourage companies to develop green products and services and help consumers select environmentally beneficial products and services.

C.
Removal of environmentally harmful government subsidies and tax breaks will help phase in full-cost pricing.

1.
Phase out government subsidies and tax breaks to speed up the use of full-cost pricing.

2.
These subsidies cost the  world’s governments about $1.9 trillion/year.

3.
Businesses receiving these subsidies are opposed to changes, they would level the playing field and promote use of the cheapest and least environmentally harmful energy alternatives.

4.
Some countries have already phased out environmentally harmful subsidies.

5.
Shifts to full-cost pricing can reduce resource use and pollution and encourage more environmentally sustainable forms of economic growth and development.

D.
Taxes and fees on pollution and resource use can bring us closer to full-cost pricing.

1.
Use green taxes or effluent fees to internalize harmful environmental costs of production and consumption.

2.
Charge more for cutting lumber, extracting minerals from public lands, and for using water provided by government-financed projects.

3.
Figure 26-9 lists the advantages and disadvantages of using green taxes and fees.

4.
Many analysts feel that taxes should be lowered on labor, income and wealth and increased on environmentally harmful activities.

5.
Shifting the tax burden to pollution and waste has a number of advantages and many economists have endorsed the concept.

6.
Consumption taxes place a larger burden on the poor and lower middle-class than do income taxes, so governments would have to provide safety nets for essentials such as food, fuel, and housing.

7.
Nine European countries have begun trial version of this tax shifting, environmental tax reform.

E.
Environmental laws and regulations work best if they motivate companies to find ways to control and prevent pollution and reduce resource waste.

1.
Regulation involves enacting and enforcing laws that set pollution standards, regulate release of toxic wastes and protect irreplaceable resources from unsustainable use.

2.
Innovation-friendly regulations can motivate companies to develop eco-friendly products and processes.

3.
Some overly costly regulations would discourage innovation.

4.
Having slightly less strict standards and somewhat longer time periods for compliance allows companies to develop more innovative ways to prevent pollution and improve resource productivity.

5.
Industry and environmental interests can work together to develop realistic standards and timetables.

6.
Pollution control regulations must improve environmental quality while not being too costly.

7.
There are a number of problems with the regulatory approach.  Cost estimates differ even with experts in the same field.

8.
Environmental justice questions also come into play since not everyone may receive the same benefits or be exposed to the same level of harmful emissions.

9.
It is difficult to assign monetary values to lost lives, ecosystems, and ecological services.

10.
There were several phases to the evolution of environmental management: a) resistance to change from 1970-1985; b) compliance with environmental regulations and reliance on pollution control with little innovation; 1990’s began the innovative management era when managers began to realize environmental improvement could mean an economic and competitive opportunity.  This phase is projects to continue over the next 40-50 years.

11.
Many corporations now issue environmental and sustainability reports to their stockholders.

12.
More than $2 trillion exists in environmentally and socially screened investment funds and has stimulated companies to be more innovative.

F.
A market-approach to set limits on pollution emissions or resource use is to grant tradable pollution and resource-use permits.

1.
A total limit is set for a pollutant or resource to be used and permits are issued or auctioned to manufacturers or users.

2.
This approach ahs been used in the U.S. for sulfur dioxide emission reduction.

3.
Figure 26-12 lists the advantages and disadvantages of such a system.

4.
The effectiveness of such a program depends on the cap level that is set initially and the rate at which the cap is reduced.

G.
Some businesses can decrease their resource use, pollution, and waste by shifting from selling goods to selling services that good provide.

Reducing Poverty to Improve Environmental Quality and Human Well-being

A.
Most financial benefits of global economic growth have gone to the rich rather than the poor.

1.
A World Bank study indicates that 1.1 billion people survive on about $1/day.

2.
Poverty has been identified as one of the five major causes of environmental problems.

3.
Since 1960, the trickle-down effect has not functioned to help the poor, rather there has been a growing wealth gap.

4.
This wealth gap is unsustainable.

5.
Poverty is sustained by corruption, absence of property rights, insufficient legal protection, and inability of many people to borrow money to start a small business or grow crops.

B.
Forgiving the international debts of the poorest countries will sharply cut poverty.  Small individual loans to help the poor help themselves will also cut poverty.

1.
One way to reduce poverty is to shift more of the national budget to help rural and urban poor work their way out of poverty.

2.
Analysts suggest that developed countries forgive at least 60% of the $2.4 trillion debt owed by developing countries on condition that the money be spent on meeting basic human needs.  The current situation means that these poor nations will be perpetually poor.

3.
In 2005, the heads of the G-8 industrial countries agreed to cancel the debts of 18 f the poorest debt-ridden countries

4.
Developed countries can also increase nonmilitary and private aid to developing countries; mount an effort co combat malnutrition,; encourage lending agencies to make small loans to the poor; invest in small-scale infrastructure projects; mount a global effort to achieve universal education, gender equality and empower women; and help developing countries create more eco-economies.

5.
In 2000, the world’s nations set goals for sharply reducing hunger and poverty, improving health care, and moving toward environmental sustainability by 2015.

Making the Transition to More Environmentally Sustainable Economies

A.
An eco-economy copies nature’s four principles of sustainability and environmental  economic strategies.

1.
Business leader Paul Hawken’s golden rule of eco-economy is: “Leave the world better than you found it, take no more than you need, try not to harm life or the environment, and make amends if you do.”

2.
Some businesses will decline as we make the transition to more environmentally sustainable economies and other businesses will grow in importance.

B.
The Netherlands are working to make their economies more environmentally sustainable.

1.
In 1989 the Netherlands began a National Environmental Policy Plan (Green Plan) in response to public alarm over declining environmental quality.

2.
Eight major areas for improvement were identified.

3.
Task forces were formed for each of these areas consisting of people in industry, government and citizens’ groups; they were charged with developing targets and timetables for drastic reduction of pollution.

4.
Four general themes were the focus of each task force: 

a.
life-cycle management

b.
energy efficiency

c.
environmentally sustainable technologies

d.
improving public awareness through a public education program.

5
.Industrial leaders like the Green Plan for several reasons; they have the freedom to deal with problems in ways that make the most sense for their businesses, and it often reduces costs and increases profits for them.

6.
Most of the groups have met or exceeded their goals on schedule.

7.
There has been an increase in organic agriculture, greater use of bicycles in some cities, more ecologically sound new housing.

8.
Some goals have had to be revised or abandoned.

9.
the environmental revolution is also an economic revolution.

C.
Shifting to more environmentally sustainable economies will create immense profits and a huge number of jobs.

Summary

1.
Economic systems are the social institutions through which goods and services are produced, distributed, and consumed to satisfy people’s unlimited wants in the most efficient possible way.  Natural capital, human capital, financial capital, and manufactured capital all comprise economic resources, which must be managed to sustain the world’s environmental health.

2.
Neoclassical economists see natural resources as a component of an economic system.  Ecological economists see economic systems as a component of nature’s economy and would have higher optimum levels of pollution control and lower optimum levels of resource use than would neoclassical economists.

3.
Economic and environmental progress is monitored through the gross national income (GNI), gross domestic product (GDP), and per capita GNI and GDP indicators.

4.
Full-cost pricing includes the internal and external costs in the market price of any good or service.

5.
Phasing out environmentally harmful subsidies, levying taxes on environmentally harmful goods and services, passing laws to regulate pollution and resource depletion, and using tradable permits for pollution or resource use.

6.
Poverty can be reduced by forgiving dept to developing countries, through increase of nonmilitary government and private aid, and by stabilizing populations.  

7.
Shifting to more environmentally sustainable economies include rewarding earth sustaining behavior, penalizing earth degrading behavior, use of full-cost pricing, and reduction of poverty. 
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Environmental Policy

A.
Developing environmental policy involves identifying a problem and its causes, developing and implementing a solution, and monitoring the policy.

B.
According to social scientists, public policy in democracy develops in four stages

1.
Recognition: identify problem

2. 
Formulation: identify causes of problem and develop solution  to deal with it

3.
Implementation: put the solution into effect

4.
Control: monitor progress and adaptive management

Dealing with Environmental Problems in Democracies:  Some Difficulties

A.
Democracy is a government in which people elect others to govern and can express their individual beliefs and opinions.

B.
Democracies are not efficient at dealing with environmental problems because elections are held every few years and politicians focus on short-term, isolated problems and raising money for reelection.

C.
Special-interest groups such as profit-making organizations and non-governmental organizations compete to influence environmental policy.

D.
Environmental principles that guide us in making environmental policy:

1.
Our understanding of nature and the consequences of our actions are limited.

2.
Try to be able to reverse decisions and actions.

3.
When an action threatens the environment, take measures to decrease/control the action.

4.
Prevent a problem rather than trying to fix its negative results.

5.
Environmental problems demand integrated solutions.

6.
Supporting the environmental justice principle means that no group bears an unfair burden of harmful environmental risks.

E.
Individual responsibility for environmental policy:

1.
Individuals and groups must pressure officials to solve problems.

2.
Pressure must come from grassroots organizations.

3.
Be involved in developing environmentally sustainable communities.

Environmental Policy in the United States

A.
Environmental leaders are needed to provide vision, focus, resources, and support to others.  The United States is powerful and needs leadership in environmental policy, technology, and in finding solutions to current problems.  Each person can:  

1.
Lead by example, 

2.
Work within existing systems to improve the environment, 

3.
Run for a local office, and 

4.
Work for better environmental solutions.

B.
Reform of the election financing system in the United States could reduce the influence of special-interest money in elections in the United States.  One suggestion is to let the citizens alone finance election campaigns.

C.
Businesses and governments need to shift from top-down hierarchical organizations to more flexible networks with adaptive management strategies.

D.
Environmental policy in the United States is complex, controversial, and lengthy.

1.
The three branches of the federal government are the legislative, executive, and judicial.

2.
The major function of the federal government is to develop and implement policy, which produces laws, regulations, and funding.

3.
The policy life cycle includes recognition, formulation, implementation, and control.

4.
There is a complex interaction among lobbyists and individuals act to influence environmental policy.

5.
There are several steps that must be followed for a bill that is introduced into the U.S. House of Representatives to become a law—citizens and lobbyist influence this process.

E.
The US has set aside more public land than any other nation.

1.
The public land is in national forests, resource lands, parks, wildlife refuges, and protected wilderness areas.

2.
The national forests and the resource lands are used for logging, mining, grazing, oil and gas extraction, recreation, etc.

3.
The National Wildlife Refuges protect habitats and breeding areas for waterfowl and big game.  One may hunt, trap, fish, mine, log, graze, and farm these lands.

F.
Some federal public lands have more restricted use.

1.
The National Park Service allows camping, hiking, sport fishing, and boating but not hunting, mining or oil/gas drilling.

2.
The National Wilderness Preservation System lands are even more restricted in use; they mostly support recreational activities.

G.
There is a continuing controversy over management of public lands in reference to the resources the lands contain: oil, natural gas, timber, mineral and biological resources.  There are four principles that biologists and environmental economists advocate:

1. 
The primary goal should be protecting biodiversity, wildlife habitats, and the ecological functioning of public land ecosystems.

2.
Subsidies/tax breaks should go to NO one who takes resources from public lands.

3.
Fair compensation should come to the American people from use of these lands.

4.
Users/extractors on public land should pay for the environmental damage they cause. 

Environmental Law and Laws

A.
Environmental law defines reasonable environmental behavior and attempts to balance competing social and private interests.  It includes statutory laws, administrative laws, and common laws.

B.
Environmental lawsuits are expensive, require proof of suffering, and are difficult to win

1.
Plaintiffs must establish they have legal standing in a particular court.

2. 
Bringing lawsuits are expensive, especially for individuals (class action suits are often a preferred tactic)

3.
Public interest law firms cannot recover attorney fees unless Congress authorizes it in laws the firms are seeking to have enforced.

4.
To stop a nuisance or to collect damages form nuisance or negligence plaintiffs must establish they have been harmed and that the defendant caused harm.

5.
Statutes of limitations determine how long a plaintiff can take to sue after an event occurs.

6.
The court or courts may take years to reach a decision.

C.
Oftentimes, arbitration or mediation is used to avoid cost lawsuits

D.
U.S. environmental laws:

1.
Set standards for pollution levels.

2. 
Screen new substances for safety.

3.
Encourage resource conservation.

4.
Require evaluations of the environmental impact of an activity proposed by a federal agency.

5.
Protect ecosystems from harm.

Environmental Groups and their Opponents

A.
Environmental groups have educated the public, businesses, and political leaders, spearheaded environmental action, and helped pass/strengthen laws.

B.
Global public policy networks (GPPPNs) have formed in recent year in response to rapidly changing conditions in a globalized world—the groups focus on particular environmental problems and bring together governs, the private sector ,international organization and NGOs

C.
Grassroots environmental groups monitor environmental activities, work with individuals and communities to oppose harmful projects, work to pass/strengthen environmental laws, and work to find solutions to environmental problems.

D.
Student environmental groups make changes in their schools and local communities to make them more sustainable, usually saving money in the process.

E.
Environmental groups have helped in many ways but have been counterbalanced by an organized movement to undermine the effort.

F.
There is an organized and well-financed anti-environmental movement in the United States

Global Environmental Policy

A.
The earth’s natural capital, its environmental security, is as important as military and economic security.

B.
The world faces a number of simultaneous environmental threats that can undermine the economics, political, and military security and stability of various nations and the international community.

C.
Problems like rapid population growth, growing health problems a, environmental degradation, and terrorism are all serious threats

D. 
Environmental security has a high priority in many countries although some developing countries see this as an elitist ploy by developed countries to control the world’s resources

E. 
International environmental organizations gather and evaluate environmental data, help develop environmental treaties, and provide funds and loans for sustainable economic development.

F.
Earth summits and international environmental  treaties play important roles in dealing with global environmental problems, but most environmental treaties are not effectively monitories and enforced.

F.
Everyone needs to work together to find and implement innovative solutions to environmental, economic, and social problems.

Summary
1.
In this century, we have increased concern about human activities and the harmful effects on biodiversity, shifted from local to regional and global concerns, focused on climate change, become aware of pollution in developing countries, increased concern about trace amounts of some chemicals, and are starting to rely more on our international community to deal with environmental problems.

2.
Democracies are governments in which people elect officials and representatives who pass laws, develop budgets, and formulate regulations.  Democracies are designed to deal mostly with short-term, isolated problems and are not always efficient when dealing with environmental problems.

3.
Environmental policy in the United States I made through:  persuasion of lawmakers that an environmental problem exists, influence on how the laws are written, finding funds to implement and enforce each law, drawing up regulations for implementing each law by the appropriate government department, and the enforcement of these regulations.

4.
Environmental policy in the US is made through:  persuasions of lawmakers that an environmental problem exists, influence on how the laws are written, finding funds to implement and enforce each law, drawing up regulations for implementing each law by the appropriate government department, and the enforcement of these regulations.

5.
Environmental groups range from small grassroots groups to major global organizations.  Their roles include monitoring environmental activities, working to pass and strengthen environmental law, and working with corporations to find solutions to problems.  Opponents of these groups include some corporate leaders, some corporations, and some citizens.

6.
There are currently environmental protection agencies in 115 countries, over 500 international environmental treaties and agreements, UNEP to negotiate and monitor international environmental treaties, Rio Earth Summit, and Johannesburg Earth Summit.  These can be improved by monitoring and evaluating effectiveness.
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