Outline Law of Global Warming 
Fall 2008

Week 1

Monday August 18, 2008

I. The Science

a. Film An Inconvenient Truth – Al Gore 

i. Description of Global Warming 

1. Light waves come into earth, absorbed and warms earth, re radiated out to earth (out going infra red radiation) some is trapped and warms the earth

a. Problem thin layer of atmosphere thickened by pollution, as it thickens more of the out going infra red radiation is trapped heating the earth

ii. Why carbon goes up and down each year

Vast majority of earth land mass in northern hemisphere, when titled toward sun, leafs breath in carbon dioxide (summer) 

During winter northern hemisphere pointed away from sun, leafs die breathes out carbon dioxide

That is why it goes up and down 

iii. Ice Cores

1. when snow falls traps bubbles of atmosphere, can measure how much CO2 in atmosphere the year that snow fell, can count back year by year, and constructed a thermometer of temperature

a. 1000 years of temperature and 1000s years of CO2 measurements fit together

i. When more CO2 temperature gets warmer

b. In 650,000 C02 level has never gone above 300 parts per million
c. Today CO2 is above where it has been in last 650,000 years 

Next 50 years, going to continue to go up (way up)

iv. Ocean temperatures also increasing 

  

When ocean’s get warmer causes stronger storms




Hurricane Gene, Francis, Ivan, 

Same year as hurricanes all time record for tornadoes in US, Japan all time record for typhoons (2004) 

First ever hurricane in South Atlantic

Katrina (2005) 

Originally just category 1 hurricane, but as water temperature increases, velocity increases wind speed increases and when hit it was catastrophic 

If Greenland melted, would raise sea level 20 feet if it went, dramatic changes in Greenland, same pools forming that formed in ice self in Antarctica 

v. Global warming causes more precipitation in one time events




Global warming causes not only more flooding but more draught 

Reason – 

(1) Global warming increases precipitation world wide, but also relocates the precipitation 

(2) Global warming creates more evaporation to feed clothes, but also sucks moisture out of the soil 

Soil evaporation increases dramatically with higher temperatures 

vi. Artic experiencing faster impacts of global warming 

1. As ice melts and open ocean receives sun’s energy instead of ice more of sun’s energy is absorbed, so faster build up of heat here at artic ocean

Polar bears drowning for the first time as swimming to find ice 

vii. Earth’s climate redistributes heat 




Currents and winds redistribute heat

If increase in temp in 5 degrees, then increase in 1 degree at equator but 12 degrees at the pole, and then all the wind and ocean currents change 




Gulf Stream – (ocean conveyor) 

If big chunk of ice (glacier) melts, it will dilute the ocean water and then it won’t be able to sink and the conveyor belt will be shut off, heat will not be transferred and could cause another ice age in Europe 

viii. Global Warming affecting the seasons and causing other ecological problems 

1. Ecological niches affected by global warming (catapillars hatching before chicks are, chicks are starving to death) 

2. Pine beetle problem in North American forests due to less days of winter 

3. 30 new diseases emerged just in last quarter century, and reemergence of diseases that were once under control 

4. Coral reefs are bleaching and dying 

5. Overall species lost is occurring at a rate 1000 times greater than natural rate 

Week 1 

Wednesday August 20, 2008
ix. Misconceptions people have about global warming 

(1) Disagreement among scientists about whether threat is real or not 

(2) Have to choose between the economy and the environment 

(3) If problem is real, then maybe it is to big to do anything about it 



     x. British Lawsuit

Decision by British judge that some statements in movie are not supported by science – (law in Britain cannot show propaganda in classroom must be supported by science) 

Lawsuit brought in Britain that can’t show propaganda in schools, judge said can be used in schools but not strictly scientific movie it is also political, and makes 9 specific claims that are not well supported by science so teachers must be given guidance on how to use the movie 




Errors in Movie

(1) potential devastation of rising sea levels 

a. Gore didn’t say in movie when this might happen, Judge said implied it was in the near future 

b. IPPC says by end of the century (2100) less than 3 feet sea level will rise and long term rise of 60 feet in 300 to 1000 years

c. James Hansen (leading US expert on global warming) thinks the IPPC reports are to conservative, do not account for Moulins in the ice caps 

i. Hansen said if no changes are made then likely will be 30 foot rise by the end of the century 

(2) Small island in the Pacific has already been evacuated

a. Skeptics say it didn’t happen 

b. Gore relies on US government that says it did evacuate one small island and prepared to do another because sea level is rising

(3) Graph that showed 650,000 of CO2 and another line showing temperature (from ice sample) 

a. Ice cores CAN be a proxy measure of temperature 

b. The actual dispute is something else

i. Graph shows that temperature goes first, then CO2 rises, which inferences that temperature causes a rise in CO2

ii. What is the explanation?

1. most scientists agree that there is a relationship, and that the lag time is explained by phenomenon (snow that comes down and has bubbles that are ultimately measured for temperature but the bubbles don’t form until it is 100 meters under the ice, so it is younger than the ice which is on top)

a. so lag time of 500/800 years, so expect to see a difference between the temp line and CO2

2. CO2 given up from ocean and land in a slow process, slower then temperature 

a. If calculate slowness/emergence of C02, then can live with lag time

3. so most scientists that look at it, there is a relationship between the two lines (temp and C02), the important part is that there is a relationship- not that one is causing the other-but that they parallel 

4. Judge looked at scientific dispute and lag time, says needs more explanation, need to put in guide book for teachers

(4) Gulf Stream could shut down if Greenland ice sheet melts 

a. IPPC says not likely to happen 

b. Other scientists are worried about it and think it is a possibility and if it did happen it would be disastrous

i. So Gore not wrong, just sides with one group of scientist 

(5) drying of Lake Chad

a. judge said other causes

(6) melting of snowcap on Mount Kilimanjaro

a. other human causes for that, ex. deforestation on mountain, changing rainfall pattern on mountain peak 

b.  Scientists in dispute-most think its caused by deforestation 

(7) Katrina Hurricane – global warming heating up ocean surface temperature and when storms like Katrina pass over it, they become stronger as a result (intensity of storms increasing and devastation of storms increasing)

a. Some scientists agree with this 

b. Judge says Gore claims Katrina was caused by Global Warming 

(8) No proof to support a claim that the polar bears are drowning because of an ice melt 

a. Gore’s evidence that federal agency that watches polar bears made that claim 

b. Other scientists say four dead polar bear bodies is not enough, there was a storm that year also 

c. Since- fish and wildlife service intends to list polar bears as an endangered species because of the effects of global warming on their habitats 

i. So dispute about drowning because polar bears can’t swim far enough is moot to fish and wildlife service, global warming is effecting their habitats and can’t hunt 

(9) Coral Bleaching is caused by climate change 

a. Gore really didn’t say this alone, said other causes (ex. overfishing, acidification of the ocean)

i. But acidification is caused by to much C02 coming into the ocean 

b. But judge felt differently thought Gore saying it was solely caused by global warming 


X. Approach for Exam – The Science Section 


Hypo: evidentiary case showing global warming exists and is being caused by humans. What piece of evidence do you first present to the jury? 

Overall argument/conclusion – temperature increase is not natural variability 
climate change is real, caused by human (our industrial revolution) (anthropogenic) increasing greenhouse gases, and that it can’t be ignored 



Summary of Evidence Below to Support conclusion:

(1) Evidence – of basic science of greenhouse gas 

present experts




(2) Not just natural variability





Al Gore Movie – ice core of last 650,000 years 

(3)Greenhouse gases shooting up – 

objective evidence from NOAA Annual Greenhouse Gas Index

(4) Evidence that temperature increasing – 

Mann/Hockey Stick Analysis and National academy of science




(5) Present Day observations 

(6) IPCC Reports – Summary for Policy Makers, Working Group I - The Science 


Causes of climate change 
Greenhouse gases are greatly increasing, and are anthropogenic (human caused) – 
how do we know, because of the sources, C02 came from burning of coal and oil, methane came from cow and rice paddies (agriculture), nitrous oxide (when diggings soil) 


Observations of recent climate change 


Things that show earth is warming 

Palaeoclimatic Perspective 

Warmth of the last century is unusual in at least the previous 1300 years





Computer models 

Shows that changes in temperature CANNOT be caused by natural variability alone 

Models ONLY work if you consider human contribution to greenhouse gases 
Projection of Future Changes in Climate
How much temperature change are we looking at according to different scenarios? 




Approach Science: 

(1) Establish basic science of how greenhouse effect works (teach basic science) 

Call one expert - layer in earth’s atmosphere of greenhouse gases, and it traps sunlight, therefore warms the earth, and that is basically a good thing because if it wasn’t there then the planet would freeze and there would be no life 






So need the greenhouse effect

How does science know this – theory and laboratory experiments, can reproduce this in the lab (can show causation) 

Take a lab place; fill with C02, watch as sunlight gets trapped by CO2 which causes heat 

CO2 trap heat and cause temperature to rise

SO - Light waves come into earth, absorbed and warms earth, re radiated out to earth (out going infra red radiation) some is trapped and warms the earth

a. Problem thin layer of atmosphere thickened by pollution, as it thickens more of the out going infra red radiation is trapped heating the earth warmer and warmer 

(2) then deal with…”earth has been around long time, ice ages, climate changes, this is natural variability” 

Also earth wobble – earth goes in a olypictical around the sun, when farther away then temperature cooler, when closer temperature warmer

Have to try to show not just natural variability – This is not just natural variability 

(1)Graph from Al Gore Movie

650,000 year time period that graph covers there is a parallel temperature/CO2 relationship, and in the last century it starts to shoot upwards

Scientists that have studied say it is not natural variable

(3) And since industrial revolution - shooting up co2 and other greenhouse gases drastically fast, (caused by humans)

Evidence - NOAA Figures from NOAA Annual Greenhouse Gas Index





 4 figures 
Show greenhouses gases going up and their radiative forcing is increasing,

· Note – NOAA doesn’t talk about temperature

Figures 
Figure 1 – World Map with dots all over it , Shows 110 specific sites where have scientists going out and grabbing air samples and measuring CO2 and other gases regularly (including ship routes) 
Result - CO2 and Methane in atmosphere is increasing







Do it frequently since about 1978 

Assurance that when NOAA says CO2 is increasing methane is increasing it is accurate

Figure 2 – graphs on 4 major greenhouse gases are going up in recent years 

Carbon dioxide, Methane, Nitrous oxide are all going up

CFC’s  - going down. This is because legislation put into place to ban CFC use. 

Vienna Convention and Montreal Protocol on depletion of ozone layer – Triumph Montreal Protocol prohibits manufacture and use of CFC’s 

Monday August 25, 2008

Week 2
Figure 3 – shows how C02 has made a sharp increase

Figure 4 – shows contribution of the various types of greenhouse gases to the problem, 

CO2 going up faster than all the other greenhouse gases


Measure this in terms of radiative forcing
Radiative forcing – is a measure of the influence that a factor has in altering the balance of incoming and outgoing energy in the Earth’s atmosphere system and is an index of the importance of the factor as a potential climate change mechanism.  Positive forcing tends to warn the surface while negative forcing tends to cool it.  

They are not expressing the pure amount of gas, but rather their impact (their impact being radiative forcing) 

Have to use radiative forcing because -- Each different greenhouse gas component has a different ability to trap heat 

Methane traps heat ten time more efficiently then C02 (so worse) but not as much methane 

Want to compare apples to apples, so looking for uniform measurement that each gas could be equally measurable/

commensurable 

ex. 1 ton of co2 will heat the planet to the extent of X amount of watts per square meter

so translated all greenhouse gases into the affect they have on watts per square meter, which equals the amount of radiative force

CO2 going up faster than all the other greenhouse gases




(4) Temperature is increasing 




Evidence - Hockey stick Analysis 
i. Look at the temperature v. year for the northern hemisphere for the last 1000 years

Last 900 years earth’s temperature has been relatively stable, last century there is an arching up of the temperature (looks like a hockey stick)

ii. Looking at temperature for the last 400 years, it is hotter than it is ever been

iii. How do they measure temperature – only had thermometers for the last 100 years 



Use proxy measures 

Tree rings, ice core samples, glacier movements, cave deposits, lake sediments, corals oceans, historical records (diaries and writings)

Tree rings – thickness records weather/precipitation/temperature 


Trees grow faster in warmer weather and slower in cold

iv. *How do you respond to claim that only measured temp in a few spots, so how can you say overall temperature is increasing? 

Admit right up front – problems are number of sites that got samples and the distribution, 

Mann and his team looked at other team’s research, and put them all on the hockey stick graph

6 different indicators on the hockey stick graph, and each indicator is a compilation of other teams research 

Mann – look these things are parallel, and the graph for all of them moves in the same direction 

Therefore, even though not enough samples, this is some strong evidence that temperature has increased

*so adds to the idea that not natural variation 

Trying to show causation in any other case works the same way – nobody ever sees or knows everything, so you just take as much evidence as you can and look at all of it 




(5) Temperature in Increasing 
National Academy of Science 

paper came out saying Highly likely that hockey stick is correct, at least for last 400 years

**SO – this is the group saying that the hockey stick is correct for at least past 400 years

For last 1000, less evidence because there are fewer proxies, but it is at least plausible and consistent with what Mann said 

Mann’s statement that decade of 90’s is the warmest in the last 1000 years – they said no, can’t make a statement like that because none of the proxy data are that concrete, don’t talk in terms of specific years or decades





Rebuttal – why should be believe the national academy? 





   Who are they: 

Premier membership organization for scientists in the United States 






Created by congress by charter

Private, non profit corporation for specific purpose of giving scientific advice to the federal government

Scientists who work for the academy are top and prestigious





The committee on surface temperature reconstructions

12 professors at important universities, they are tenured, their jobs don’t depend on the National Academy of Science





So:






Present their academic credentials to the jury






Look in their past, what are they famous for

Bio’s of each person (what have they done in the past, what is their rebutation) 




(6) Objective Observations Today – show global warming
Evidence – we are getting record temperature in last decade, last 12 years, that we have not had ever before at least since we started measuring temperature 150 years ago

Ice melt – sea level rise





Other concrete current observances 

Impressive amount of data about concrete changes in seasons (pollination of plants) (changes in migratory foul), more and more extensive observations of what is happening today to nature 


   From Gore movie 

i. Ecological niches affected by global warming (catapillars hatching before chicks are, chicks are starving to death) 

ii. Pine beetle problem in North American forests due to less days of winter 

iii. 30 new diseases emerged just in last quarter century, and reemergence of diseases that were once under control 

iv. Coral reefs are bleaching and dying 

v. Overall species lost is occurring at a rate 1000 times greater than natural rate 

Wednesday August 27, 2008

Week 2
-----------------------------------------------------------------------------------------------------



IPPC – Who are they 

Impartial intergovernmental body, set up by the world meterological organization (WMO) and by the United Nations Environment Programme (UNEP) 



Almost every nation in the world is a member through WMO and UNEP 



Includes governments, scientists, people

Asked to make first draft of the UN convention for Climate Change, which then produced the Kyoto Protocol



IPPC drafted framework


And publishes every five years assessment reports (have done 4) 

Assessment reports have been the most influential policy making documents in international law 



These 4 assesment reports have been increasingly alarming 




Start talking about what the evidence is for climate change




Then what can be done to mitigate the damage 




Then if can’t mitigate damage, then how can we adapt to it 

What is the authority of these people to speak (how much weight should be given to it?) 



Composed of most of the governments in the world



Organization




IPPC Plenary (annual meeting) 





Between meeting IPCC Bureau admisters the work 

How do the work – set out a work agenda of what needs to be studied







Working group 1 – the scientific basis

Working group 2 – impacts, vulnerability, adaptation







Working group 3- mitigation 






Groups sends out requests for authors 

Groups get scientific experts to sit on each panel/working group 

*so have lots of people, objective people (scientists not politicians), that are dispersed throughout many countries

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

(7) IPCC Working group 1 – Summary for Policy Makers, The Science

What does the science say about what is happening?

4th assessment report keeps reiterating something that was not as strong in 3rd assessment report 

Scientists now think it is highly likely that 

(1) Earth is warming rapidly

a. Second part of report - observations

(2) and that humans are causing it 

a. first part of report

First Part of Report – Human and Natural Drivers of Climate Change (causes of climate change) 
Messages from First part of Summary – Human and Natural Drivers of Climate Change 


i. Summary

Greenhouse gases are greatly increasing, and are anthropogenic (human caused) – how do we know, because of the sources, C02 came from burning of coal and oil, methane came from cow and rice paddies (agriculture), nitrous oxide (when diggings soil) 


ii. Claims/evidence 

(1) Greenhouse gases are increasing rapidly, drastic increase at least since 1750 (industrial revolution) 

(same message as noah graph) 

(2) Source of C02 emission increase is fossil fuel use, fossil fuels are oil, coal (primary fossil fuel emitters) and land use change (deforestation, if cut down forests C02 is emitted, vegetation decomposes, and vegetation takes in C02 and when dies it decomposes emitting C02) 

(3) Methane N20 increase primarily due to agriculture. 

Agriculture – cows increase methane, rice paddies (cultivation of rice, because of boggy wet field crop) 

(4) Nitrous Oxide – Agriculture also 


Some plants capture nitrogen from air and fix it in the soil and that helps plant grow, but if tilling the soil in a different way and if plants are dying, agriculture releasing big amounts of Nitrous oxide 

(5) Concentration of gases far in excess of natural range in 650,000 years and are much greater than the range before the industrial revolution 








Pre-industrial value 280 ppm








In 2005 379 ppm 








Latest figures 385 ppm 

Atmospheric concentration of C02 in 2005 exceeds by far the natural range over the last 650,000 years 

We cannot return to preindustrial level, the question is whether we can stay where we are right now 

(6)Graphs of radiative forces (pg. 4) – showing various contribution of various forces (same as NOAA graph) 

Giving indication of radiative forces that are man made (NOAA has similar graphs, but IPCC has different way of showing it) 

Basic take away from graph data below

C02 is the worst contributor to global warming and if want to do something about the problem have to attack C02

More greenhouse gases and have so much radiative forcing 

Chart shows








Red C02 bar at top – 

Radiative forcing value of that amount of co2 is 1.66, and level of scientific understanding (LOSU) is high, fact that c02 bar is longest on graph means it is the highest increase in radiative forcing 

Next is Halocarbons (methane, nitrous oxide)

4th item, stratospheric water vapor from methane

Clouds – don’t create much radiative forcing 

Surface albedo – extent to which object reflects light from the sun (reflective effect)

White surface – reflects (ex. glacier) 

Dark body – absorbs (ex. ocean) 

Land use change is having a cooling effect, (bar move to left) 

Black carbon on snow (soot) – has a warming effect 









Aerosols – cooling effect 

Linear contrails – small effect, but slightly cooling 

After 9/11 air traffic was grounded for three days, people that study jet contrails (white thing behind plane) noticed air pollutions and clarity of air was crystal clear and jet contrails were contributing heavily to cloud cover and creating a slight cooling effect 

Solar radiation – slight warming 

Second Part of Report - Direct Observations of Recent Climate Change (earth is warming)

Greenhouse gases are also causing temperature increases, know this because measuring average air temperature and ocean temperature, take actual measurements at many places around the globe, and measurements of upper atmosphere from satellites and balloons of upper atmosphere, and measure ocean at increase depths and all these figures add up to increase temperature 

Also know that actual thermometer readings show 11 of the last 12 years rank among the warmest years since began measuring temperature (actual data go back 150 years) 

Melting of snow and ice, decrease of glaciers, rising sea level contribute to rising temp 







Chart on pg. 8 – look at other weather events

Warmer days, fewer cold days and nights, more frequent hot days and night, warm spells, heat waves, more rainfall, bigger areas effected by drought, more intense cyclones and hurricanes 

Row that measures the likelihood of a human contribution to observed trend 

All likely or more likely than not that trend caused by human contribution

Third part of report - A Palaeoclimatic Perspective 

Warmth of the last century is unusual in at least the previous 1300 years

*Stronger statement than US Academy of Science made 

Fourth part of report – Understanding and Attributing Climate Change







Graph pg. 11 







Global and continental temperature change

They have run models using only natural forcing, leaving out human contribution to greenhouse gases, that model is blue line

Then they added models using human contribution – pink line

Then have black line which is observations 

Shows that changes in temperature CANNOT be caused by natural variability alone 

Models ONLY work if you consider human contribution to greenhouse gases 
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SRES scenarios – pg 18
Fifth part of report - Projection of Future Changes in Climate
How much temperature change are we looking at according to different scenarios? 

Scenarios based on 

Population,


Today – 6.5 billion


2050 – 9.5 billion


Then levels off 

As economies change from old fashion rural to city based manufacturing economy people reduce the number of children they have

Affluence (how big is economy, world GDP) 

Economic measurement how big is the economy

Makes a difference what kind of an economy you have  

Technology 

Knowing whether technology increases or decreases environmental impact is impossible 


Ex. CFC’s 

*All A scenarios are scenarios of economic growth and different types of technology (waste products, materialistic, throughput to environment/waste at other end) 


Ex. producing products

*All B scenarios are scenarios of rapid change in economic structures toward service and information economy with reductions in material intensity and use of clean technologies (sustainable technologies) 

Ex. education, health care, culture, entertainment, 

Conclusions (get all temp increases Pg. 13 & 14, Table pg. 13 for scenarios below) IPCC summary 





A - Traditional economic growth families 

Natural resources and heavy output of waste because economy is centered around production of material things based on natural resources





A1 - continued high tech fossil intensive, business as usual

Worst, rise of 4 degrees C or almost 8 degrees F increase

A1FI – fossil fuel intensive economic growth, global growth high tech fossil intensive 

Close to business as usual, path we are on now 





A1T – non fossil energy sources, 

Alternative energy, off of fossil fuels, high tech, global





A1B – balance across all sources 


4th best in bringing about temp change, bring about 2.8 degrees C (5 degrees F) over the course of this century 






This scenario is - 

Global growth, high tech, fossil fuel plus alternative energy 




where balanced is defined as not relying too heavily on one particular energy source, on the assumption that similar improvement rates apply to all energy supply and end use technologies




A2

Not global, LOCAL growth but develops very slowly, slow growth 

Increasing population, continued story of 1st world 3rd world 

B






Sustainability Families 

Economic growth should aim toward a steady state equilibrium of nature so that we are not using more natural resources then we can renew or replenish, that we are not putting out more waist, so that the natural environment can hold





B1 Global Sustainable Economy 






Sustainability, 

storyline and scenario family describes a convergent world with the same global population, that peaks in mid-century and declines thereafter, as in the A1 storyline, but with rapid change in economic structures toward a service and information economy, with reductions in material intensity and the introduction of clean and resource-effi cient technologies. The emphasis is on global solutions to economic, social and environmental sustainability, including improved equity, but without additional climate initiatives




B2 Local Sustainable Economy 

Focuses on local solutions rather than global, countries differ

Continually increasing global population, less rapid 
technological change 
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Monday 
II. The Consequences
a. IPCC Summary for Policy Makers – Working Group II Impacts Adaptation and Vulnerability

Mitigate – efforts to reduce output of greenhouse gases




Adaptation – how do we cope with it 

i. IPCC Consequences of global warming 

We see consequences of global warming that we have to deal with (ex. glaciers melting, changes in fish population) 




Many thousands of studies document these sorts of events- 

Scientists in the field have pinpointed that something is happening (ex. frogs not reproducing, pine tree beetled has infested the mountains, glaciers melting) 

More than 29,000 observational data series, from 75 studies, show significant change in many physical and biological systems, more than 89% or consistent with the direction of change expected as a response to warming

These studies all ended in 1990 or later, spanned a period or at least 20 years, and show significant changes in either direction 


Figure pg. 10 



Problems with data/graph

Lack of global data, covers only north only some in south of globe

BUT IPCC says 29,000 are meaningful set of data, see changes that are consistent with global warming, so think these changes are caused by global warming 



ii. IPCC – Impacts we have to watch out for 

(1) Impact on freshwater resources – 





High latitudes and some tropical areas

Annual average river runoff and water availability increase

Not necessarily good because increase in flooding, to much water at wrong times





Dry regions at mid latitudes and in the dry tropics 






Decrease in runoff and water availability 





Drought affected areas will likely increase in extent 

Heavy precipitation events, very likely to increase in frequency, will augment flood risk

Water supplies stored in glaciers and snow cover will decline, reducing water availability 




(2) Ecosystems – 

Terrestrial ecosystems carbon uptake will increase, then decrease amplifying climate change 

Increased risk of extinction in 20-30% of plant and animal species if global temps increases exceed 1.5-2.5 degrees C

Where global average temp increase exceed 1.5 – 2.5 degrees C. major changes in ecosystem structure and function, species ecological interactions, and species geographical ranges

Predominantly negative consequences for biodiversity, ecosystems good and services





Why is this important






Links to nature and biodiversity that aren’t obvious 




(3) Food fiber and forest products

Mid to high latitudes – crop productivity increase, more food at higher altitude 






This could be good

Lower latitudes – crop productivity projected to decrease (less food) for even small local temperature increases

With 1-3 degree C increase, food production projected to increase, but above that, projected to decrease

Droughts and floods effects local crop pop negatively, especially in low latitudes 

Commercial timer productivity rises modestly with climate change in short-medium term, with large regional variability globally 




(4) Coastal systems – 





Sea level rise, therefore coast dramatically affected 





Exposed to increasing risk, including coastal erosion

Corals, coastal wetlands, islands affected negatively, huge costs  

Low lying land areas, will pay the cost if cannot afford to build infra – structures  

Coral reefs – have whole ecosystem and support a huge amount of marine life

If marine life withdrawn, pulling ply on natural system in ocean (plankton, etc, up the food chain) 




(5) Industry settlement and society

Net effects will tend to be more negative the larger the change in climate

Most vulnerable industries are those in coastal and rive flood plains, areas linked with climate sensitive resources, and areas prone to extreme weather events 

Poorer communities can be especially vulnerable, dependent on local food and water supplies 

Way to adapt to coastal loss– have settlements move away from coastlines and high storm areas




(6) Impacts on health 

projected climate change related to exposure likely to affect the health status of millions of people, particularly with those with low adaptive capacity 





Increases in malnutrition and consequent disorders






Affects child growth and development 

Increased deaths, disease and injury due to heat waves, floods, storms, fires and drought





Increased burden of diarrhoeal disease

Increased frequency of cardio respiratory disease

Altered spatial distribution of some infections disease vectors

Some benefits from fewer deaths from cold exposure 

But negative effects outweigh benefits, especially in developing countries 

iii. IPCC  - Key impacts as a function of increasing global average temperature changes (Chart pg. 16) 




 
a. Chart 

Looks at global mean annual temperature change relative to 1980-1999

Shows global impacts projected for climate changes associated with different amounts of increase in global average surface temperature in the 21st century





b. Water




More water at high latitudes, less water at low

Hundreds of millions of people exposed to water stress

Impacts start right away even with almost no increase in annual temp

Remember - .6 degrees in Celsius increase if C02 stayed constant at year 2000 levels (see above and incorporate) 

If to much water in some places not enough in another and lots of refugees it is a problem

To much or to little water at wrong times problem 





c. Ecosystems

Between 1 -2 degrees Celsius about 30% species increase risk of extinction

4 degrees increase, then significant extinction around the globe

Why should we care about species loss? –

(1) philosophical and religious – respect for nature 

(2)  not sure what unintended consequences could be and lot of evidence that Humans are dependant upon webs of nature

Ecosystems are delicate and we don’t know all of the connections and how we are dependent upon them 

Unseen, unknown networks of connections in nature and we can’t figure them all out, but very often small changes in one part of the system result in huge changes in another 




Non linear connections – 

Nature often works nonlinearly, it works on the butterfly effect way, we can’t see, can’t guess, and don’t know how to figure out all of the connections

They are related in chaotic connection

(3) Way to argue this, put dollar value on the species

Ex. losing forests in Canada to insect because warmer and they are not dying, could cause timber industry harm 






Even with almost no increase in annual temp







Increased coral bleaching

Increasing species range shifts and wildlife risks






At 2 degrees increase

Terrestrial biosphere tends toward a net carbon source as: 

Approximate 15% to 40% (at 4 degree increase) of ecosystems affected

Ecosystems changes due to weakening of the meridional overturning circulation 





d. Food 

Some food supply increase, but if temperature get to hot the agriculture will decrease





e. Coasts

Floods and storm damage increase, even with a small temperature increase will increase flooding and storm damage





f. Health

Expect right away with little increase in temperature, health impacts. Disease vectors changing (so far have not changed rapidly yet) 

See more difficulty in dealing with ground level smog, which is made worse will have more smoggy bad respiratory days

g. Seal level rise 






Summary for policy makers group 1 – the science

Pg. 13, Even under the worse scenario of the 6 (doomsday) highest estimate was .59 centimeters of sea level rise (less then 2 feet) in the next century 

Summary for Policy Makers – Group 2





Pg. 17

Very large sea level rises that would result from widespread deglaciation of Greenland and west Antarctic ice sheets imply  major changes in coastlines and ecosystems, inundation of low-lying areas

BUT There is medium confidence that at least partial deglaciation of the Greenland ice sheet would occur over a period of time ranging from centuries to millennia for a global average term increase of 1-4 degrees C, causing 4-6 meters sea level rise 

So there will be very large sea level rise, but will occur far in the future 


b. Tipping Points 

(1) Article MSNBC – Warming Debate Shifts to “Tipping Point” 

Definition: “Tipping Point” – notion that nature non linear, chaotic, that little change can result in big change (point of no return, can’t reverse the future effects) (momentum for change becomes unstoppable) 

So the question – is whether climate change is progressing so rapidly that, within decades, humans may be helpless to slow or reverse the trend




First thing people point to – 





Melt of Greenland and Antarctica ice sheets 

Oppenheimer – the effects of the collapse of either ice sheets would be “huge.” Once you lost one of these ice sheets would not be able to put back for 1000 of years if ever

BUT don’t say in article that it would be millennia before the ice sheets would melt and disappear completely 





Earliest according to IPCC is 300 years 

Hansen – have ten year to turn policy around in order to prevent the tipping point (the irreversible unstoppable effect where couldn’t do anything about it if we wanted to, have to act now)

Hansen never claimed that the ice sheet will melt in 10 years, just said we have 10 years to turn it around 




Possible Tipping Points 

(1) Coral bleaching




(2) Possible collapse of Atlantic thermohaline circulation





 Collapse of Gulf Stream which regulates climate weather, 

Ocean conveyor – current that brings warm surface water to northern Europe and returns cold, deep ocean water to the south 



(2) Article – LA Times Article, “The Crisis under the Ice”
Another possible Tipping Point 

(a) Melting of the Permafrost

With melt of previously frozen land in sea bed, methane and C02 will bubble to the surface in an enormous release



(3) Article - Tipping Points in Earth’s System, Not always Smooth 

Conference of scientists concerned with tipping points, organized workshop called “tipping points in earth’s system” and at the workshop they had 36 leading expert scientists, then they conducted an expert elicitation of 52 other members of the international scientific community, in addition the 36 did a critical review of all published literature, then they organized all they learned from the different sources into a paper 




This Article is the conference summary 




Criteria for tipping points

(1) Size of impact - it had to effect a large area (couldn’t be a local phenomenon) that had the tipping point characteristics of being irreversible, and that it would have a transformative effect on the system it was working on 

(2) Decision that we make within the next 100 years would have an impact on this tipping point (otherwise not worry about it) 

a. Trying to shape public policy so directing this to public policy makers, tipping points that decisions today will impact

(3) Ethical time arising – set at 1000 years, 

a. meaning if it is going to happen more than 1000 years from now not going to worry about it because most civilizations don’t last more than 1000 years

i. civilization – set of values, same world view

ii. ours probably won’t be around in 1000 years

Possible tipping points 

(1) Greenland ice sheet melt tipping point 

a. The timescale for the ice sheet to melt is at least 300 years and often given as roughly 1000 years with 7 meters of sea level rise

i. So adopting the IPCC position 

b. Should worry about it because decisions as policy maker with 100 years will have an impact on weather ice sheet will melt or not

c. New information on ice sheet melt (last couple days)– 

i. New information that sea level will not rise as much as some people feared due to melting of Greenland ice sheet (quoted scientist)

ii. Report from BBC  and Reuters saying the same thing

iii. Bloggers say 

1. studies got it wrong, looked at how fast water could escape from melting ice sheet based upon all the ice sheets that are melting now in greenland and all those that have a record of and did calculations of how fast water could flow out, said it couldn’t flow out faster than X

2. Pfeffer (lead scientist) –rule out more than 2 m of Greenland coming from Greenland in next century (so couldn’t be more then 6 feet in next century) 

a. So press said that’s slower then some people had feared

i. Maybe popular culture/imagination feared

b. **BUT 2 meters if faster than IPCC worst case scenario 

i. Melting is actually happening faster then predicted or expected

ii. Scientist actually saying even if melting happens as fast as it has ever happened, we’re looking at 2 meters sea rise in next 100 years (6 feet in next 100 years)

1. which is actually happening faster then though

2. but popular culture though would happen next year or something 

Should worry about this because more then infrastructure could handle 

2 meters sea rise in next 100 years (6 feet in next 100 years)


Faster than thought

Media got it wrong (popular culture though happening next year) 





Summary 

So Greenland ice sheet melt could be a tipping point “unstoppable change in nature of large regional climate system, no matter what people do will be unleashed and unstoppable and could change within at least a 1000 years. 

Decisions made by us in the next 100 years will affect it one way or the other, if global warming temperatures reach a certain point based on decision we are making now 

Timesheet for ice sheet to melt is at least 300 years, often given as a 1000 years

How this affects use? 




1 meter would flood 17% of Bangladesh 

Geopolitical effects, effects on price of rice (food prices)

1 meter would inundate Louisiana and Florida 




(2) West Antarctic Ice Sheet Melt 

Less vulnerable but could still reach a threshold this century 

The threshold for ocean worming is estimated at 3-5 degrees C

Worse case scenario is for collapse to occur within 300 years, with a total of 4-6 meters global sea level rise (20 foot rise) 

Worrisome, the horizon is long term (300 years) but the decisions we’re making in this century are triggering that process and we have responsibility to chose

(3) Atlantic thermohaline circulation (THC)

Triggered by 3-5 degree’s C

Transition most likely to take place within another 100 years, more recent

THC collapse would raise seal level in some regions by about 1 meter 

Could be triggered, transition could probably take another 100 years, warm current of gulf stream not turn off just be redirected past spain (not flow as far north) 

What they don’t say in article :

Worry about changing the weather in Europe in North America 

Current brings warm weather up to north Atlantic and affects the warmth of air temperature in Europe in North America 

This results in a cooling/ice age

IPCC says no ice age though because Global Warming will counter the effect of the cooling, 

So effects – not sure whether would cause ice age or not, but still would cause weather change and sea level rise 

(4) El Nino 

Already a variable seasonal occurrence, but it would become much for frequent,

would occur in response of 3-6 degrees C increase in Temp

 



cause negative effect on rain forest 

some places will suffer more rain, while others suffer severe droughts (like southeast asia) 

there is more uncertainty here, the modal are inconsistent

but there is enough impact from el Nino that it is worrisome and there is enough possibility that global warming is going to intensify the El Nino effect which isn’t something we want and which is something that would be affected by the next 100 years of policy making 

(5) Amazon Rainforest

Could be triggered by El Nino and other aspects of global warming and land use change in the Amazon 

What is the problem with extensive dieback of the Amazon? 

If there is extensive dieback, it will reduce precipitation which would trigger land use change which would mean more drought

      Uncertainty in the models

2 categories of impact of dieback

Rainfall pattern, not just in Amazonian countries but globally

Widespread loss of biodiversity 

Events could happen with 3-4 degrees C rise in global temp, which is within the range of expected rises in the various scenarios that we’ve looked at 

(6) West African Monsoon (WAM)

Triggered by 3 degrees C warming of sea temperatures, which triggers the collapse of monsoons

This attracts moist air from elsewhere (from the west to the Sahara) and results in more rain in the Sahara, wetting it and promoting vegetation growth 

So this maybe is good, positive impact, but has a geopolitical impact that therefore it is an international public policy issue





(7) Indian Summer Monsoon 






Could switch on and off, 

Global warming makes the monsoon system stronger, but the albedo effect and aerosol emissions counteract it 

Causes a roller coaster ride, switching on and off, causes unstable dramatic weather patterns

(8) Boreal Forests 

Will have dieback when regional temps reach around 7 degrees C, which is about 3 degrees global average temperature increase 

Forest would be replaced by large open area of woodlands and grasslands and increase fire hazards





=These last two not really tipping points =





(9) Summer Sea Ice

Workshop not really including it as one of their tipping points because doesn’t meet their criteria

It can disappear, but it’s a linear disappearance (sea ice goes up and down with temp in linear fashion)

To be a tipping point it must have been a sudden point of no return that changes the system 






Professor not worried about this because: 







Think its quasi linear, not a tipping point 

The IPCC already has well described the linear issues, but we are worried about things that all of a sudden are likely to run out of control based on decisions we make within 100 years and which can qualitivately change climate

Sea ice not likely to cause qualitative change in the rest of the system

In 2 models used in the IPCC there is a complete loss of annual sea ice, and in one of the transition is non linear and happens within 10 years, however it requires polar warming of 13 degrees C above present which is probably not accessible this century 

BUT now there is no longer summer sea ice and the route in navigable 

Suddenly there was no summer sea ice – for the first time, you could get a ship through the sea ice in th summer (there will be ice in the winter) 






Impacts of sea ice melt on global warming

Creates more freshwater and contributing to collapse of Atlantic Ocean conveyor, it reduces the albedo effect (ice doesn’t reflect sunlight so it doesn’t keep it cool, and then positive feedback loop because since its warm and the ice melts more) 

(10) Permafrost Melting 




Why not worried about it? 

It is not clear it is a tipping point AND the methane release is estimated to occur over many thousands of years (which falls outside the ethical time horizon) 

It takes the form of lots of small releases instead of one big one big one 

Methane that will be released is also well mixed 

So not as much of a greenhouse gas as pure methane 
c. National Security Impacts 

(1) An abrupt Climate Change Scenario and its Implications of US National Security (National Security Implications of Global Warming) 

Background: The writers were asked by the Pentagon to give a report regarding national security implications if there is a sudden abrupt climate change

It weakens their analysis that they chose to hinge their report on scenario that Atlantic current would collapse (that is the tipping point they chose) 

Get changes of drought, Flooding, Food supply, Water scarcity (fight with neighboring countries over water resources) 

If these things happen, Pentagon should be prepared to go to war or regional wars armed conflicts in areas not thinking about today, could be environmental refugees in great numbers (in Asia and Caribbean), Caribbean refugees would probably come here (could be tens of thousands) 

The response would likely be, if had tens of thousands of refugees landing in Florida in little boats, what would the response be? 



Tell them not to come, use military

Navy go out and intercept people and say you can’t come any further and let them sink

If food supplies are affected and water resources are affected so that large places of the world were in open conflict, the nations with adequate resources (US, Australia, and Europe) would become armed forces

Have the resources to sustain ourselves, but have to be armed forces to keep other people out and guard our own resources



~this could happen 



This report shook things up in the Pentagon 

There are national security implications to global warming, not just a problem about saving the environment and business, it is a problem for the military and survival of the country, and a problem that threatens to engage us in conflicts with distant parts of the globe that we are not involved with now 

                   (2) Report for National Intelligence Counsel 

Counsel with representative from every other office of the government (ex. fbi, cia, etc) Made a report regarding political instability, mass movement of refugees, conflict over water and resources



Given to congress but it is a classified document 

Document ranks countries in the world based on 3 risk factors (1) sea level rise, (2) water scarcity and (3) vulnerability based on poor abilities to adapt to climate change (poor countries) 

Looked at these factors and came up with a list of where conflict is likely 





List clusters in economically depressed southern regions 

Such as South Africa, Tunisia, Yemen, Bangladesh, Sudan etc.

Maybe people not so concerned because think uprising in these countries is manageable 
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d. Impacts on California (http://www.climatechoices.org/ca/index.html) 


i. Background CA: 




6th largest economy in the world 




12th largest emitter of greenhouse gases




6% of the US greenhouse gases




1.4% of the world greenhouse gas global emissions 

Ca is far ahead of lots of places, so to what avail, it is only 1.4% of global emissions, so if no one else is doing it right, CA is going to sink with everyone else 

It’s a global system, we can’t be the only one in the system fixing things or the system will still fail 

ii. Hayhoe et al., “Emissions Pathways….California” 101 PNAS 12422 (8/24/04) 

 


Studied impacts of global warming on CA alone 




Published paper in PNAS 

*interesting to read because IPCC doesn’t do any regional application of its models 



iii. Study found two Major Contributors of Greenhouse Gas 

          


 Car emissions and energy emissions 

We should be using more wind and renewable energy sources

On car side, force car companies to use better technologies 




If we do nothing temperatures can raise 8-10 degrees

If do something can keep temperature increase at maybe 3-5 degrees 





What should we do: 

We should be setting a cap on total emissions allowed in the state

Marked based program so that drivers buy lower emissions vehicles 





Ex. rebates 



iv. Impacts




(1) Water Supply 

Ca has big water infrastructure, most people live in CA where there is not enough direct water 

Water shortages—already a problem for California—will likely get much worse if global warming continues unchecked, with consequences for city-dwellers, agriculture, and taxpayers. The chief reason is that much of the state's water supply during the dry spring and summer months comes from snowpack in the Sierra Nevada mountains, which could virtually disappear by the end of the century due to global warming. Meanwhile, demand for water is expected to increase—both because of the hotter climate and population growth.






Shrinking snowpack, 





Future projections of snow pack 

In 100 years, may lost 70-90% of typical snow pack on the ground by April 1st 

End of the century warming 8-10% increase in temp 






Big implications on our water

During winter, more precipitations as rain than snow 

Which would cause quicker runoff and more flooding 





Discussion of snow pack after video

70-90% possible decrease in Sierra snowpack in terms of end of century if warming is 8-10 degrees

Even if 50% that is a lot of reduction of the snowpack 

2/3 of Californians get some or all of their drinking water from that snowpack 

In LA we get most of our drinking water (about 20%) from that snowpack 

LA pop has increased 50% over the last 15 years, but we are not using more water







Conservation efforts such as low flow toilets

Less snowpack is severe and likely occurrence in CA






How do we deal with it? 






This is a big policy issue in CA





May need sea water desalinization 

This would be the most expensive way to get freshwater, and uses a lot of energy 

Water demand will grow, it is unclear how we would meet that demand even without global warming 

Environment collapse due to water needs






Delta ecosystems on verge of absolute collapse 

Estuaries 

Basic nursery of fish and other resources of the state, and we can’t allow them to die 





2 possible scenarios  

If can limit and keep snow pack loss down to 50% maybe can cope through management strategies and technologies

But if don’t do anything about global warming and lost up to 90% of snow pack, can’t imagine how we would cope with that loss

(2) Health Impacts

More than 90 percent of California's population lives in areas that fail to meet the state's air quality standards for ground-level ozone ("smog") or particulate matter ("soot"). Exposure to these pollutants can cause or exacerbate acute respiratory diseases, decreased lung function in children, asthma, and other serious health problems.





Correlation between air pollution and cases of asthma 






Younger ages, medicating kids because of poor air

Ozone pollution will increase as temp rises – direct correlation with frequency of heart attacks and heart failure when air pollution worsens





3/4 of pop live in areas where air is bad 

As global warming happens and temp rises, conditions more conducive to ozone creation 

If global warming continues and temps increases 8-10 degrees F, # of days that would cause ozone creation could increase 75-80 degrees

If temp increases from global warming 8-10 degrees, the central valley may become uninhabitable 

(3) Agriculture 

Global warming threatens California's multibillion-dollar agriculture and forestry Industries—and the livelihoods of the more than one million people who work in them.

Why? As temperatures continue to rise, crops will require more water and become more susceptible to pests and disease. Meanwhile, the water supply will become less reliable and pests and disease outbreaks are likely to increase.

Less fruit production, shrinking timber yields, less productive dairies, lower quality grape wines 

CA has been the leader in crop production in the US since 1948




CA right now produces ½ of nation’s fruits and veggies 

With global warming comes higher temp, higher co2 concentration and lower water availability 




From global warming, 3-5 degrees

If 8-10 degree warming puts substantial pressure on wine grape growing 




Grapes need certain climate and temp, more than soil




Quality of grapes will decrease




Not a viable option to just say change




Would run a lot of people out of business, to expensive

Specialty crops, which are a lot of crops in CA, will be affected

Less Chill hours - # of hours that must be achieved below a certain temp for different fruit trees to flower




Affects quality of fruit


 (4) Wildfires 
Wildfires are a major environmental hazard that have historically cost California more than $800 million each year and contribute to "bad air days" throughout the state. As global warming accelerates, so will these wildfires, and the damage to health and property that they cause. By century's end, we may see as many as 55 percent more large wildfires if we fail to make significant cuts in global warming emissions.

More wildfires expected, more bad air days, wildfire costs expected to increase, 

Have wildfires most years, but 2003 fires were more intense and looking forward with global warming wildfires are expected to increase

Don’t have enough resources to fight these fires as they are now, if they get worse will burn to the ocean 

During fires 16 million people who live in the area of southern ca where the fire was were exposed to high level of particulates (air pollution) during the fire

About 9000 people die prematurely as a result of being exposed to air particulate pollution each year in CA, children who are exposed to this have decreased lung function 

After fires when the rains come a few months later, there is huge flooding 

Current models estimate that wildfires may increase by 50% by the end of the century 




Discussion after video





Costs of wildfires increasing 

Increase in # of fires is one big thing and global warming that will cause that 





Models predicating 50% increase in # of wildfires





We cannot handle the fires we have now 

Other things driving the cost of wildfires

People building houses in areas that are fire prone and shouldn’t be built in 






Fires come and we rebuild and the same place 

Insurance industry – refusing to write polices in fire areas, high flood areas



v. Video Sacramento Delta  


Global warming is making it worse, but that is not the Delta’s only problem 




Youtube.com- California Colloquium water mount 





Why should you care about the Delta? 

Central valley, collects more then 40% of the runoff from Delta it’s the hub of our water supply infrastructure 

Vast majority of water exported to delta goes to agriculture use, not to drinking urban supplies 






Our water supply infrastructure is at risk 

Salinity, mercury, dissolved organic carbon, boron, pathogens, selenium, organochlorine pesticides, 40 additional potential TMDL targets

Nature biodiversity in Delta, now being invaded by other species

Not all about water supplies, series of environmental services provided by Delta

Water supply, farming, biodiversity, flood control, agricultural runoff disposal, urban runoff disposal, shipping, transportation, fishing, hunting, boating urban development 

Each environmental services has vested interest in keeping it the same, that is the crux of the problem with the delta (not everyone/everything will stay the same) 

Delta is not a fixed landscape, which is undergoing change in multiple scales including space and time 

There is also a high probability that abrupt change will take place in the next 50 years, disrupting environmental services

All current planning efforts predication on the flaws notion that the Delta is fixed landscape and ITS NOT, its is changing 






Most focus on levees

But treating levees won’t take care of the problem 

Impacts of levees failure 

Draws salt water into Delta – Big Gulp

Big Gulp – when one levee breaks, have a difference of elevation of water surface and power of water is tremendous and draws water out of San Francisco bay into the Delta 


Pollutes delta

Changes tidal prism leading to further intrusion of salt water into Delta

Difficult to flush water out once saline

Shuts down the CVP, SWP and Contra Costa Canal 

Potential to disrupt all environmental services





Delta is a system undergoing constant rapid change

Subsidence, seal level rising, seismicity, sedimentations, climate change, hydrology, land use, invasive species 

Changing at a pace that we can’t keep up with it in policy or science





Summary: it is a big problem

Something is happening with the Delta, it is rapidly changing 






Concerned about levee failure due to earthquakes

We need to be concerned Southern Ca is dependent upon Delta for drinking water, central valley dependent upon it for farming 





How do we fix it?

Really can’t fix a failure of lots of levees, can’t get equipment in and do the proper engineering and not enough money 

Failure of levee system would exhaust all the resources of public funding in CA, nothing can be done, 





Something terrible will happen






SF most areas are below sea level 
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III. The Skeptics

a. Class Debate/Discussion of articles 

1. Summary 




i.. 1st group of skeptics

Those like CEI, paid by special interest groups like Exxon Mobil 



ii. 2nd group of skeptics




Scientists that are out of step with the scientific consensus 

There is a consensus, but there are these odd scientists who are stubborn or contrarians 



When put Bill Gray to the test he has no evidence



Same with Richard Linson of MIT no evidence  

All you can say is very few scientists agree with them, almost no one else agrees with them but its out there 




iii. Final point about skeptics

Journalists, like vanity fair article and Washington post article, get into the debate at a popular level and yet use careful investigative hard nosed and hard questioning level and make it clear where the skepticism is coming from 

Then other journalists, like Fox news, who are out there to make drama and money 

Youtubevideo – Fox Attacks the Environment 

No agreement that warming we’ve seen is due to man 

Foolish to assume human emissions and carbon dioxide causes global warming 

Al Gore wrong in his Science




iii. Public

Is so uninterested in rational decision making and scientific fact and is so fickle that the public can be lead to radical swings on what is good policy

Public opinion on tricky scientific issues is volatile and can go in the wrong direction 



2. Recap

Question: Whether there is a scientific consensus on client change happening? 

Ian Murray of CEI (competitive enterprise institute) 





CEI – is a privately funded Washington DC think tank

Reviews details of global warming and whether humanly caused,

Say only things scientists agree on is that global average temperature is .6 Degrees C, level of carbon is rising, CO2 is a greenhouse gas, greenhouse gases cause warming 

No consensus on precise extent of human activities on planet re: climate change 

Agreement on .6 degree C rise, but NO consensus on anthropogenic (human) causes of climate change

No Consensus on precise extent of human activities on the plant re: climate change

Rise of .6 degrees C which is bottom end of what climate models have predicted IS agree on

But no consensus on what effect man’s actions have caused on climate change 




Naomi Oresky





Prof of history of Science at UCSD





Research 

Directly contradicts CEI’s position re: scientific consensus 

Looked at peer reviewed scientific journals, searched abstracts with “global climate change” 


Looked at 928 abstracts from 1993-2003

Out of those articles, 0% rejected consensus position 





Pieser 






Studied Oresky’s study 

Found 34 articles that reject or doubt climate change






Looked at 1247 articles







Looked at all docs and not just scientific 





Peter Novig 

Blogger who is interested in this topic, reviewed Pieser and Oresky study

Found Pieser looked at newspaper editorials, only two out of the 34 clearly rejected consensus and one of those 2 was an oil industry publication 

A couple papers “doubted” consensus 

Oreskes is correct, Pesier hasn’t shown a peer reviewed scientific paper that clearly rejects the consensus 

Pieser is correct that he found at least papers that placed some doubt on some of the premises of the consensus 

Question – is there a scientific consensus 

Pieser hasn’t shown any scientific paper that clearly rejects the consensus 

This is a reflection to what people in culture think about it,

And Oresky’s study is a reflection of what the scientific community is thinking and looking at 900 plus papers over ten years show that there is consensus 

Novig looked at 25 papers, 

Found flaws in Oresky’s study, is that he only looked at explicit or implicit endorsement instead of difference between implicit or explicit, should have disaggregated them to get a better idea of what the consensus is 





Amarskes

Said only funding for one side of the argument, only funding for the side that there is global warming 

So there would be no articles and scientific studies against global warming 





Spokesperson for IPCC 

IPCC findings have been supported by a number of academies of sciences around the world 






Both Reps and Dems finding human causes 





Vanity Fair Magazine 

Lack of consensus is only among skeptics and groups that profit from C02

Skeptics operate by trying to drum up a lack of consensus when really it doesn’t exist



Re: Skeptics heavily funded by people fighting against global warming 




CEI

We choose which issues we want to look at and form public policy, and the donors come along (don’t influence our studies) 

Donors are not influencing our point of view 

But in 2005 CEI’s budge was funded 14% by Exxon

Position on endangered species and higher mileage


Privatize endangered species to save them


Higher mileage cars would be bad 

Myron Ebell (CEI) 





In 2006, CEI stopped accepting funding from Exxon 






In 1998-2005 Exxon gave CEI 2 million 




Environmental Defense Primer on Skeptics 

Exxon Mobil outlined a plan to achieve uncertainties in climate science to create uncertainty as conventional wisdom among the public and media

Exxon pour million of dollars into spreading message and funding junk science 

Only when Exxon came under scrutiny did they stop funding global warming denier group 




Kurt Davis – Professor at U of Missouri

Taking a stance and then doing research isn’t a good way to do scientific research 

Taking scientific research and trying to articulate into public policy 

Conducted research on ice sheet level – said that interior of the ice sheet would get thicker because of global warming 

CEI used this to say that ice sheets are getting thicker






Professor said that CEI misrepresented his research 




AL Gore 

There are always scientists who take different sides, but most date show the ice sheets are melting 





This effect can happen exponentially 



How is this consistent with its thickening and melting at the same time? 




Kurt Davis

The interior is getting thicker because of the rainfall which is caused by global warming, BUT the ice sheets on the coast are melting and breaking off very quickly 





CEI’s ad says that C02 is not a pollutant, it is life

What CEI says is true, BUT too much C02 combined with natural global warming process when have too much of C02 due to human activity, that tips the balance of the planet and that is why we have global climate change 






CEI’S Ad, C02 not pollutant its life






USSC MA v. EPA

SC has said that clean air act includes global warming gases (so decided that greenhouse gases, such as C02, ARE air pollution) 



Science Magazine 




CEI misrepresents studies 





Study on Greenland 

Study reported that ice sheet in interior was growing thicker, but didn’t reach anything on whether growing or melting 




More recent studies that say ice sheets shrinking significantly 



Bill Gray 




We have politicians and reporters who are acting as scientists 




Scientists looking at computers instead of being out in the field 

Thinks that global warming claim/theory is wrong, his theory of why we are getting warmer is that we are in a cycle of warming 




Think that in 3-8 years will enter into a cooling perior

Based on over 50 years of work as meteorologist, specialty is hurricanes, does field research 

Says Atlantic current theromohaline circulation runs in cycles, and causes cooling and warming and right now we are in a warming cycle




Thinks computer models are no good (does field research)

Can’t even tell us the weather tomorrow, how can they predict it in 50 years

Response – predicting weather tomorrow is more difficult then modeling climate, difference between measuring weather and climate 

Can make statements about long term climate conditions of the globe and average temperatures based on the orbiting of the earth around the sun an based on the tilt of the earth and based on volcanic eruptions (large long term events) that affect overall the global average

One long term event is the content of C02 in the atmosphere which changes the long term system 

And computer models can easily model this 

(long term variables) 

Weather tomorrow is very volatile, lots of small complexities and doesn’t have the long term events to measure act as a base

Can make larger statements even though can’t make smaller statements (can say summer in southern ca is beach weather, but can’t necessarily say temp at beach tomorrow)



Washington Post 

Bill Gray’s theory hasn’t been published in any scientific peer reviewed journal and scientists don’t agree with him 



Vanity Fair article on Myron Ebell

Ebell believes what he is saying and sticking to his guns on fact of contrary evidence




Ebell accepts global warming 





But we can adapt 





Warmer climate is better






Less people will die 






Agriculture will improve

Theme of CEI and Myron Ebell (owner??) 






(1) Older days – not true we deny it

(2) Now – 

(a) Lets not worry global warming might be good, more crops fewer deaths and some people will profit from it 

(b) And even if we are wrong, there is nothing we can do about it, India and China will drag us down with them





Al Gore’s response 

There are things we can do about it, India and China may have more people, but America is technological leader 


It worked for things like CFCs 

America adds 1/5 of greenhouse gases and we only have 300 million vs. India and china’s 1 billion so what America does is important 

Use diplomacy, treaties, leadership, examples, making technology and economic solutions cheaper (making wind and solar cheaper then coal) so countries like India and China will buy it 

Week 6
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Monday 
IV. Technical Solutions 
A. Overview of Technical Possibilities 


         (1) Article – Stabilization Wedges 

Scientist wrote an article,  Pacala & Socolow



      Whether technology is going to rescue us or not 




Has been influential because of its pragmatism

We have a problem to solve, we have to get ppb of greenhouse gases to 450 ppb in 50 years, could we do that in 50 years? 






Take it apart

Where are the greenhouse gases coming from







What are the current practical technologies

What would we have to do to get it to 450 ppb, which is what it would take to keep global temp average from rising more than 2 degrees C

Look at wedges that will lead to stabilization in the climate







Came up with several ideas




The stabilization Triangle 

Carbon emissions from fossil fuels have more than tripled since 1950s

If we continue on current path, emissions are predicated to double by 2055

So - Stabilization triangle = the avoided emissions 

Must cut down carbon emissions from about 14 to 7 billion tons per year by 2055

Divide things up into wedges that would each reduce emissions by 1 billion tons per year

It would take about 7 wedges to build stabilization triangle 

We already have all of the technology we need to get started 

Many technologies that exist today could reduce emissions by 1 billion tons per year, or one “wedge” by 2055







A wedge could come from 

Doubling fuel economy of the worlds’ cars

Having the number of miles traveled by car







Ways to save wedges 








Fuel switching 








Carbon capture and storage








Nuclear electricity 








Wind power 








Solar power 








Biofuels 








Natural carbon sinks 

Eliminating tropical deforestation

Adopting conservation tillage in agricultural soils 

CMI has identified a set of options that can provide the 7 stabilization wedges 






If don’t like one option can do another 

Clip just takes us to the year 2050, says after that new technology will develop to continue, just using for next 50 years the technology we already have


(2) Al Gore’s Call for 100% renewable energy in 10 years 

        i. Initiative 

Talking about generation of electrical power which is now run on coal, natural gas, oil and nuclear




Change completely to renewable like solar and wind in 10 years 

Speech given in July 2008 in Washington DC, Al Gore’s challenge to repower America

Need to end reliance on carbon based fuels, to solve the economic and environmental problems 




New start

Proposing a strategic initiative designed to free us and regain control of our own economy 

Commit to producing 100% of our electricity from renewable energy and carbon free sources within 10 years




Responding to people telling us this can’t be done 





 Those people – just want to maintain status quo





They have to recognize the inevitability of its demise




We can solve it 


      ii. Critic – Al Gore is Nuts 

Blogger – investment bank analyst for venture capitalists in the green power sector 



Thinks Al Gore is nuts, why? 




Capital expenditures would have to be made

Putting in new transmission lines to transport the power from wind and solar to where it is needed





But can it be done? 

Given the high capital expenditures, the cost is still high AND capital roadblock of getting a transmission line built and getting sufficient transmission lines built 

Can’t do it because can’t get permission to build transmission lines on the land 






What about using just government land? 

Tried, but then Lawsuit over trying to use just government land (environmentalists trying to stop it) because they haven’t done environmental reports 

Things take time and we can’t get new transmission lines in within 10 years (lot of people saying this) 


iii. Class Discussion 


       Probably can’t be done in 10 years

But if that’s true, why would Gore stick his neck out and make a speech like this? 

Gore trying to energize political will, to give political will to make things happen 

Gore believes people aren’t paying enough attention to the problem as critical, and this speech is designed to give it urgency 

       (B) Technical Solutions 


1. Efficiency 

         The Case for Efficiency – Article Forbes Magazine Amory Loving 

Can be more efficient without any new technology, just redesigning and rethinking what we do already, without any new technologies 

We are going to save so much money that we are now spending on fossil fuel, which will result in new money to invest



LEED Program (re: design of buildings) 

LEED – leadership in energy and environmental Design (LEED) Green Building rating system 

Set of criteria for what it would mean to build green and award various medals of achievement for building your building in accordance with given criteria

The LEED standards are established by local ordinance in many cities in the country, and apply so far in just commercial buildings, but have just established criteria for residential housing 

It is a whole package of design features – gravity flow urinals, positioning windows to capture southern light in the winter, using recycled materials for the construction 

Loving was an energizing force behind the LEED building movement 

Of all the approaches to the problem, the idea of efficiency and redesign may be the one that is least costly, most effective and will have the least negative impact on the world 


2. Solar 

Possibilities in solar energy (New York Times video) 




Champion of all energy sources is the sun




Current boon in rooftop panels, while helpful won’t be enough 

Fundamental advances are needed, which are more likely to come from government research then from private sector

We are not spending anywhere close to the amount we should be spending 

Cal tech scientist looking at ways to turn photons into electrons (nanotechnology) 

Make some objects really long, can absorb light in the long part and can move electricity sideways 

Practical applications based on these projects are decades away 

Using massive arrays of mirrors

Area of newly constructed mirrors track movement of sun (Nevada solar 1) 



Delivered electricity to local power grid 

Challenges – plants like this need lots of sun, don’t work great in areas that aren’t so sunny (cloudy) and need ways to store/provide energy at night





Issues at night and on cloudy days 

Sun single energy force that can satisfy our energy needs without overheating the planet 

Discussion after video


Two classes of solar energy projects

(1) photovoltaic cells

a. suns hits silicon chip and produces electron

b. issues in the expense of making them, how long they last, whether they need to be maintained 

(2) Thermo solar or base solar 

a. Mirrors in the dessert

b. Always direct sunlight coming onto mirrors that heat up some liquid material running through a pipe, run through water making steam that runs a steam turbine which makes electricity 

c. Problems

i. Cost a lot of money 

1. but lots of money is being put into it 

2. and all paying cost in turns of environment, fires, health, sea leave rise 

a. externalities rather than out of pocket cost 

b. so if look at true cost (with externalities taken into account) solar and wind are cheaper 

ii. sun goes down

1. solved problem – can heat up molten salt that will absorb heat and store it overnight, then during night heat is being drawn  from storage tank to keep generator running 

Can it be done? Can we produce massive amounts of energy from solar alone?

Yes it can technically be done and a lot of big investment money in it, the US and Spain are the two leading countries in the world in this type of solar thermal power 

By year 2012 56 megawatts in place – enough to meet the electrical needs of 1.7 million homes


     Still pretty small 

But investors think it might be bigger if we can build more plants 

Wednesday 
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3. Wind Power 

New York Wind Power ( Looks at wind energy in NY)
Sept 2004, NY Public Service Commission approved a renewable portfolio standard w/ the goal of increasing the % of renewable electricity
NY electricity
1/3 from nuclear power
Concerns about safety and hazardous materials – don’t know how to make those materials safe  

Fossil fuel
In limited supply
 In danger of depleting those supplies over time
Emit harmful products, i.e. greenhouse gases
Hydro (19%)
Wind
 *This is the way NY can get their power from renewable sources
Wind is the only renewable that has the locations to be built, is environmentally friendly, and technology is advanced enough

Wind energy production becoming very competitive


4 existing wind farms in NY




Criticisms 
(1) Do wind turbines make noise?
Very little
When wind strong, can just hear a little putter
Sound level measurement device (measures in decibels)
Whisper = 30 decibels
Lawn mower = 90 decibels
150 yards from wind turbine downwind = very little
(2) Do wind turbines kill birds and disturb wildlife?
  When looking at bird mortality (wind turbines, communication towers, cats), wind mortality is very small in a relative sense
One woman says she finds no dead birds
One man says no dead birds or dead bats
  Plenty of deer by windmills
(3)Do wind farms lower property values?
 Facts say no
Study looked at value of properties around the US
Property values stayed level or comparable with other properties OR property values have increased
No evidence of property values decreasing as a result of wind projects


Our Discussion: 




Possibilities of wind power great

Enough wind in Midwestern plain states to power all the electricity we need




Bird Deaths? 





Some people very concerned about this 





There are birds that die in significant numbers





There are all sorts of ways to try to avoid it

Propellers/noise devices to warn the birds off, visual cues

Note an even bigger source of bird deaths id downtown class buildings, wind power is not going to be one of the main causes of bird deaths

Cost of assembling wind power

Wind power is highly cost effective, has been getting much better every year for the last 15 years 


So the cost per watt has been dropping

People will still say that it is more than the cost of natural gas oil (out of pocket cost), but the natural gas and oil costs does not consider the externalities (pollution, global warming, etc) 





Congress has been subsidizing wind (and solar) power 

Without these, we wouldn’t be using wind power at all 

Native American tribes are located in many places where there is extraordinary wind





Today making a lot of money off of wind power 

4. Fuel Cells 

(NOVA Science Now www.pbs.org/wgbh/nova/sciencenow/3210/01.html)

Chemical way of producing energy 



Cutting edge thinking – fuel cells have been vastly oversold




Hydrogen fuel cell economy is vastly oversold 



An electric car, but don’t plug in, rather powered by a fuel cell




Only electricity comes from the fuel cell 





Stack he cells up – want more power add more cells





Hydrogen runs through the cells 



How make electricity 




Inside the cells, two sets of passage ways separated by membrane

Oxygen and hydrogen atoms in fuel cell with a membrane between them

Hydrogen will try to go to oxygen and have to go under or through the membrane, when they do their electrons are stripped off and electrons go around the membrane making energy, what the car gives off is H20



Problems

Fuel cells are expensive, they were out more quickly and they need fuel





Need pure hydrogen on one side of the membrane 

So need to take hydrogen off of natural things, looking at water 

But use so much electricity prying water’s hydrogen and oxygen apart its not cost efficient 

So need to find a cheap clean source of hydrogen 




Hydrogen is flammable 

Getting enough hydrogen into a car is difficult because it likes to spread out 

Hydrogen tanks have to be very strong to hold the hydrogen AND it is tough to get enough hydrogen in the car

So the best place to use hydrogen fuel may be in power stations
Ex. use as electricity for lighting 

Anything that will naturally split up water? 





Leaf splits water during photosynthesis





And uses the sun as its energy source to do it all 

Research tries to generate hydrogen and oxygen by entirely new ways (not duplicating leaf) 

Laser beam –compound captures green light and when light hits the compound, it separates hydrogen from oxygen 

Major hurdles on the path to a hydrogen economy and clearing them will not be simple

For hydrogen to be pollution free, it has come from a clean source (like splitting water) and so far we haven’t been able to do it 

So still in the future widespread use of hydrogen fuel cell vehicle 



Class Discussion 


         

May have been a major breakthrough 

Catalyst in water compound, when run electrical current through water, forcing it though that catalyst, able to split hydrogen to oxygen 




Evaluating hydrogen fuel cell claims




Ask: what is the source of the hydrogen

Hydrogen is present in lots of things, including fossil fuels, so if just using oil as the source of hydrogen then still letting off C02, so not really doing anything for greenhouse gas problem 

So really want hydrogen to come from water, because when you split water it does not emit C02

Also important: What do you use to run the electrical current through the water? 

Now using some natural gas an nuclear, so not really accomplishing anything 

Rather want wind or solar electricity running electrical current through clean water, producing fuel cells, and then putting the fuel cells in buildings or cars

No one has developed this whole package yet 


5. Biofuels (Video: Converting Biomass to Liquid Fuels)

                  Biodiesel vs. ethanol 

(both are biofuels that come from plants but one is plant fermeted which comes from alcohol the other is burning the plant oil directly) 

Ethanol is made through fermentation – yeast eating plant sugars which emits alcohol and C02




Biodiesel is the oil from plants





When using the oil from plants as a fuel = biodiesel 






Burning the oil directly 





You can use French fry fat





Biodiesel has horrible smell 


          The problem is supply 








With ethanel 





Don’t want to take up our farmland for biofuel





Plus transformation costs are high 





Put our more C02 then originally thought



Breakthroughs




Someone has found a cheaper way to ferment with switch grass

But congress has instituted mandatory requirement that certain percent of fuel must come from ethanol



Congress pouring big subsidies into 


 
Video



      Work at national renewable energy laboratory 




Looking for domestically produced field stocks to produce fuel 




Most is corn based ethanol (2% of fuel supply is ethanol) 

Cellusoic ethanol – leftovers from corn harvests, pieces of cob, leaf converted





Then don’t have fuel vs. food problem (just using leftovers) 

Articles from reading packet

Condemn ethanol, especially because has unacceptable carbon footprint (when look at the entire production process) 




World bank condemns use of corn 





Robbing food from poorer in the world 

People haven’t thought about cost of food increasing worldwide 

When you burn corn or any other plant that grows, then you are emitting C02 (plants store C02) 




How is biofuels then good for the environment




Plant new plants, 

By replanting the equivalent amount of plants that burning, then you are sucking the carbon back out, and therefore they are carbon neutral 


6. Electric Car 



CNN News Report




Electric vehicles 





Costly, can’t drive for a long time



In Glendale Ca, the mayor has filled her fleet with electronic cars

We need to create clean air; putting work into electric vehicles creates charge

Money politics and consumers are major parts in whether electric cars will take off 
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Electric Cars are a political issues




Video – Who killed the electric car

                                            Ca made an electric car mandate

Back in 1990, California adopted a law requiring specified percentages of all new cars sold in the state to be ZEVs: 2% by 1998, 5% by 2001, and 10% by 2003.

Oil companies funded groups to go around to city counsel meetings and lobby against putting electric car stations in the city/towns 





Ca compromised with the automakers

One of the agreements that automakers would build and market EV with demand (so to not build them have to argue there is no demand) 

GM says spent excess of million dollars to advertise electric cars


GM says yes there was a list of people wanting electric cars, but only 50 people would actually sign the dotted line to get one 

Counter-there was a long list of people that wanted a car

GM would argue that to expensive to build the cars 

GM did not really do a good job at marketing it 

Would not give it to people, or even give it to celebrities 

GM quietly closed EV assembly line and getting ride of its sales people 

Started closing the places with the longest waiting list 

Automakers sued CA’s air resources board (lead by GM and Chrysler soon joined) 






Car makers found a new ally, Federal Government

Federal government joined auto and oil industry to embrace new clean car of the future, campaign for hydrogen fuel cell vehicles 





Meeting at Ca air resources board 





Automakers got unlimited time to speak 





Others were limited 





80 people there to speak on electric cars 





4 people supported the proposal 




CA killed its electric car mandate April 24, 2003




GM

Did not give people the option to buy the EV, just let people lease the car





Then GM took all the cars back 

Those that had the cars did not want to give them back, but automakers said you have to or will suffer consequences of stealing a car

Consumers said GM did do it right, created a really great well manufactured EV






But took them all back from consumers 

By 2004 there were no more EV on the road, took them all back 

The vehicles were taken out of state to GM proving grounds in Arizona

GM said EV were driven by engineers, colleges, museums and recycled (said they did not crush and send it out to a landfill) 

BUT Fly over of GM grounds in Arizona showed they were all crushed

Other car companies started doing the same thing to their electric vehicles 






Toyota was crushing their EV






Honda took its EV back 

Companies were cannibalistic destroying their own EV vehicles 



Website Discussion of “who killed the electric car” 




The suspects

The last half hour of the movie is organized around the following hypothesized culprits in the downfall of the electric car:

i. Consumers

Lots of ambivalence to new technology, unwillingness to compromise on decreased range and increased cost for improvements to air quality and reduction of dependence on foreign oil. Although these allegations are made about consumers by industry reps in the film, perhaps explaining the film's "guilty" verdict, the actual consumers interviewed in the film were either unaware an electric car was available, or dismayed that they could no longer obtain one.

GM then did not properly advertise the vehicle to create demand 

GM argued then consumers did not accept and embrace the idea of the EV

ii. Batteries

Limited range (60-70 miles) and reliability in the first EV-1s to ship, but better (110 - 160 miles) later. Research says the average driving distance of Americans in a day is 30 miles or less and that 90% of Americans could use electric cars in their daily commute. Towards the end of the film, an engineer explains that, as of the interview, lithium ion batteries, the same technology available in laptops, would have allowed the EV-1 to be upgraded to a range of 300 miles per charge.

iii. Oil companies

Fearful of losing business to a competing technology, they supported efforts to kill the ZEV mandate. They also bought patents to prevent modern NiMH batteries from being used in US electric cars.

iv. Car companies

Negative marketing, sabotaging their own product program, failure to produce cars to meet existing demand, unusual business practices with regards to leasing versus sales. The film only explains this behavior once, saying that electric cars needed fewer expensive repairs and would hence not make the car companies as much money over the long term as gasoline-powered cars. The film also describes the history of automaker efforts to destroy competing technologies, such as their destruction through front companies of public transit systems in the United States in the early 20th century. It also, in one interview, mentions that automakers introduced important safety and emissions innovations including seat belts, airbags and catalytic converters only when forced by government legislation.

v. Government

The federal government joined in the auto industry suit against California, has failed to act in the public interest to limit pollution and require increased fuel economy, has promoted the purchase of vehicles with poor fuel efficiency through preferential tax breaks, and has redirected alternative fuel research from electric towards hydrogen.

vi. California Air Resources Board

The CARB, headed by Alan Lloyd, caved to industry pressure and repealed the ZEV mandate. Lloyd was given the directorship of the new fuel cell institute, creating an inherent conflict of interest. Footage shot in the meetings showed how he shut down the ZEV proponents while giving the car makers all the time they wanted to make their points.

vii. Hydrogen fuel cell

The hydrogen fuel cell was presented by the film as an alternative that distracts attention from the real and immediate potential of electric vehicles to an unlikely future possibility embraced by automakers, oil companies and a pro-business administration in order to buy time and profits for the status quo. The film backs up the claim that hydrogen vehicles are a mere distraction by stating that "A fuel cell car powered by hydrogen made with electricity uses 3 to 4 times more energy than a car powered by batteries" and by interviewing the author of The Hype About Hydrogen, who lists 5 problems he sees with hydrogen vehicles (these are his paraphrased claims, along with exact quotations): 

1. Current fuel cell cars cost an average of $1,000,000. This cost, in his words, "has gotta drop."

2. Current materials cannot store enough hydrogen in a reasonable space to "give you the range people want."

3. Hydrogen fuel is "wildly expensive." In his words "even hydrogen from dirty fossil fuels is two or three times more expensive than gasoline."

4. The need for an entire new fueling infrastructure. He claims "someone's gonna have to build at least ten or twenty thousand hydrogen fueling stations, before anybody is going to be interested."

5. Competing technologies will improve over time as well. "You have to hope and pray that the competitors in the marketplace don't get any better. Because right now the best car in the marketplace just got a lot better, the hybrid vehicle...”

The verdict - The movie's conclusions:

Consumers — Guilty

Batteries — Not Guilty

Oil companies — Guilty

Car companies — Guilty

Government — Guilty

California Air Resources Board — Guilty

Hydrogen fuel cell — Guilty

Discussion 

Who killed electric car? - video 

Value of film is to show how highly desirable greenhouse gas policies, when they hit the real world the things are so complex and so difficult to make happen that it is just a gamblers chance that it might happen

Probably not going to happen for Electric cars, or greenhouse gas policy  

Safe prediction is that greenhouse gases won’t be reduced generally, the political process is just not there

October 1, 2008
Wednesday 
Week 7 
V. The Economics 

1. Introduction 

The market 


The mechanism for running our economy 


What is behind this notion of the market? 



1176 – Adam Smith – the Wealth of Nations 




Eve of industrial revolution 





Overthrew the then dominant idea

Then dominant idea Every nation would get rich depending on how much gold it could get from the New World and sequester within its own boarders


(2) Market Theory Overview 


    a. Specialization 
All countries will get richer if we each specialize in the things that we’re particularly good at and produce the most of, cheaply, and them we trade in a free market




More knowledge available, more money 

Exchange goods that are now available in great quantity through trading of dollars

More wealth for more people to have everyone specialize and trade in a market 

Also gives people more choices (greater liberty) 


     b. Efficiency 



How does the market work? 

Want it to be efficient
It is most efficient (produces more goods and services at cheapest cost and greatest overall wealth enhancement) if it is free, meaning unrestricted by rules, not commanded by authorities from above but dispersed to individual actors 

Individual actors, acting without restriction and on their own, will figure out how to make the stuff that other people need and trade it in the market 

First rule of market – should be unrestricted and decentralized





Second Notion about the market 






Inefficient market cleanses itself 

People who are not efficient, that cannot provide more goods or services at a cheaper cost will fail in the market 







Competition destroys the inefficient actors 


        c. Market Failures 



1) Public Goods 
Economist who believe in the market system have always pointed out that there are certain things that the market fails to deal with, can’t do well, and can’t do at all 

Market doesn’t deal with public goods

Public good – things that can only provided to all the public at once, rather than to individual people or actors in the public 

The market is not a device that can deliver public goods 

Ex. National defense, police, fire protection, public education 

Ex. Education – can’t have some people not go to school just because they can’t afford it, or chose not to go

Private market will not guarantee public education 

Ex. Clean Air – private market cannot guarantee/supply clean air, water, no greenhouse gases

This is not an attack on the market model, this is what economist admitted from the beginning – that the market cannot supply public goods

2) Information 

Idea of efficiency in a marketplace is that all of the buyers and sellers will know how much something is worth and they will adjust the quality of the thing and how much they are willing to pay for it 

To do this, they have to have equal honest, and full information otherwise the market will not be operating efficiently

This is under “failure” because its really hard to get equal, accurate and full information about goods and services in the market 

Problem – a lot of actors in the system want to make sure you don’t have accurate information 

Ex. advertising – whole idea is to full you into wanting something you don’t really want, buying something that doesn’t have what you think it has 

Advertising systematically tries to get you to spend your money in the market by giving you bad information 



3) Externalities 

Free market encourage actors to impose externalities on others without paying 

Ex. Build factory next to your home – impose the externality on you of having noisy, smelly, dirty place next to your home 

An unregulated market will not correct/regulate itself when it comes to externalities 





Ex. need to have regulations, zoning regulations 




Examples of Externalities 





Pollution 





People smoking 







Why can’t market correct people smoking – 

Market place would say just pay the people yourself not to smoke 

Problem- very often people won’t sell or price will be very high 

Ex. major factory pollution

Problem – should you have to buy the right to clean air or water, aren’t these things originally public goods 

Maybe they shouldn’t have the right to sell the clean air 

Mostly externalities are just imposed unthinkingly, by standard operations in society that no one complains about until the problem gets severe or until someone notices that it is a problem 

Which is not likely to be solved by the market, and not likely to be done rapidly enough by the market in time to solve the problem 

Reading Paul Krugman about Externalities and Data





Petition/Letter 

Call for serious measures to limit the emissions of greenhouse gases, 2500 economist signed the petition 





Krugman 

An influential journalist/economist, journalist for NY Times 

Ways to deal with externalities when the market fails to deal with them 




    i. Have a regulation 





    ii. Put a tax on the activity






Ex. raise revenue by taking pollution 

This is a leading solution for dealing with greenhouse gas problems 







Why is taxing congenial? 








Deals with ignorance

Why do economist like the idea of a tax on pollution

Economist are beholden to the theory of the market, want the market place efficiency, like the idea of that the market will be efficient if the true cost of goods or services is the price of the good exchanged in the market

If the good exchanged in the market is not correctly priced then the market will not be efficient 

These economists – ideally must have efficiency so can produce more wealth at cheapest cost




       Krugman believes – this idea 





This is a standard market doctrine 






Externalities are bad, 






Market encourages externalities to be imposed







Need to deal with it, 








Regulation is one way 

All 2500 that signed the petition thinks need more regulation not less

So mainstream economists are in favor of regulation 

Economists agree that externalities are a big problem, it is a problem of the theory of the market, can get ride of it through regulation 

Secondly – preferably way to get ride of externalities is to put a tax on it, 

That will discourage the behavior 

Advantageous because works efficiently, without to many beurocrats, without to many rules, works because people don’t like to pay money



d. Equity 
Well known market failure if the failure to have anything to say about equitable distribution

Economists promise pie will get bigger and bigger and bigger, but don’t say anything/no advice about how to slice the pie 

Don’t talk about how to divide up the pie

Problem – free market ideology has displaced all the people who want to talk about how to divide up the pie

Moral philosophers do not have equal representation in economists and lawmakers

Marketplace ideology increase the size of the market, economic growth is the ultimate desirable thing

But doesn’t talk about helping the poor, how to divide up the growth so everyone benefits 

Note - These problems are not revolutionary, these problems are problems within the theory itself that are acknowledged

        3. Herman Daily Article – “Climate Policy” 

Views of ecological economics


What is the economy for? 



Answer you get depends upon your philosophy and your ethical values



 One View

We see the future of people as growth

Want to use market place to give reign to egocentric, greedy, people – which will have the wonderful effect of making everyone richer and increase freedom of choices

So even though people greedy, everyone ultimately benefits because grows the market and gives more choices 






This is current view

But if you are Herman Daily, ecological economists

 look instead of people as individuals in markets, look at the as persons in communities (as the essence of the human being) or see them as animals in nature




then want a different type of economy

don’t want to promote individual greedy behavior, and that worships growth for its own sake, don’t want endless economic growth because you know it destroys communities and nature




the economy is just a subunit of ecology 

the natural biosphere had many things going on in it and is a living organism, one of those things going on is the human animal, and one of the things humans do is free market and grow

this market objective is contrary to the survival of the planet- it worships and promotes infinite use of natural capital/resources and infinite waste output, loses biodiversity

one small part of biosphere (is economic growth) is destroying system

so move away from the theory of the marketplace, move away from the idolatry focus on economic growth, instead look at the larger system of which the economy is part of 

the part that you are focusing on (economic growth) is destroying the other parts




Summary 

so there is a different way to think about the economy, then just Adam Smith and the free market, and Daily’s free is that we need to see economy in different perspective

(1) not good just to see individuals as actors in economic growth (greedy and egotistical) 

a. harming environment and leading to loss of community 

b. don’t want to promote this behavior saying this is a good think, at least say this is a bad thing

key part of ecological economists is to attack the idea of economic growth and specifically GDP as a reflection of something good 


reflection of increase in wealth as something good

whole idea is taking a phony statistical measurement and saying we should feel better off or worse of based on that statistic is not good

so have attacked GDP, problems with this as a statistic
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      4. GDP – Gross Domestic Product 

i. Overview 

a. key part of ecological economists is to attack the idea of economic growth and specifically GDP as a reflection of something good 

so have attacked GDP, problems with this as a statistic

b. Herman Daily article 




Herman Daily – father of ecological economists

Say economists are an insular group, they see the whole world in terms of an economy, all there is, where as ecological economists point out economy is just one subset of cultural activities and all of human cultural is embedded in nature/biosphere

Can’t just think you figured out all the problems once you get the economy working, 




Adam smith – economic growth highly desirable

Ecological economists challenged the idea of historical economic growth 

The kind of growth that uses up natural resources as rapidly as it can, to engage in manufacturing that has dirty externalities and final externality is that there is a waste product from all the throughput that has to be disposed of (disposed of in land, water, atmosphere) 

And all of that waste disposal not paid for by the manufacturing process is collapsing the ecosystem

So these economists say have to have the kind of economic growth that is good growth 

ILF – does current economic growth create wealth or ilf? Herman daily says ILF, makes us sick

Have economic growth but it is bad economic growth, not the kind that you want

c. Herman Daily & ecological economists have taken apart the GDP number 

Based on our economy today, we know we’re in a recession when GDP falters for X quarters in a row, which we say is a bad thing



But ecological economists take apart GDP

GDP is a figure put together in WWII to measure the total size of the economy for wartime planning purpose

Just trying to measure the size of the activity, not trying to say anything about the quality of the activity or what context was

GDP stuck as the figure that we should worship in the church of economic growth 



BUT GDP is a lowsy figure to want more of

It includes disasters, pollution, sociopathic behaviors, divorce, fires  

When these things happen, GDP goes up because people are spending money to fix these problems

Ex. fire people have to pay to fix house, or hurricane Katrina have to spend money to repair 




SO GDP when it goes up, could be a bad thing, regretful 





Quality of life goes up because less pollution 


ii.  Problems with GDP 

(1) GDP also does not include any non market activities (non market economy not included) 

Lots of things make up a quality of life in a culture, that are good to have, yet not buying or selling it so GDP does not put any value on it 





Ex. domestic housework 

GDP does not reflect these human value activities (ex. taking care of children, etc) 

Also GDP figures for some African American cultures, or other 3rd world cultures, might be a lot of trade going on but escapes governments figures because either underground (black market) or its an in kind back and forth exchange of goods and services in kind and don’t involve money 



(2) Depletion of natural capital 

Ex. when cut down a forest, cut lumber and make wood, GDP goes up because they make things that make money

But what’s happened, is that a valuable kind of natural capital has been depleted and that’s not reflected in GDP 

(3) Rich/poor gap ignored 

GDP has nothing to say about equitable distribution of income 

GDP is only a measure of the size of the pie, it doesn’t talk about who has an equal slice of it, its just not concerned about that 

Economist say that if you want to be concerned about that, become a philosopher and go to a class in ethics, but don’t come to up 



(4) Includes Natural Disasters 

GDP includes disasters, pollution, sociopathic behaviors, divorce, fires  

When these things happen, GDP goes up because people are spending money to fix these problems

Ex. fire people have to pay to fix house, or hurricane Katrina have to spend money to repair 


iii. Alternative/Indicators of national welfare

Alternative statistics that you could look at – is quality of life getting better or worse



(1) General Progress Indicators (GDI)




i. Produced by group Redefining Progress




ii. Gets rid of problems with GDP 

(a) if something like a natural disaster happens, they don’t include things that come in to repair the damage in their statistics

(b) They do include the non market economy, although it is difficult to figure out how to measure that and whats going on 

(c) They treat natural capital depletion as a bad not a good, as a cost to the account sheets

So when forest and mines and biodiversity are being depleted by economic activity it becomes a negative





(d) They have a figure for the rich-poor gap

The fact that economic activity falls unevenly, makes some people rich and some people poor

So to the extent that there is a greater division between the rich and poor, their figure goes down 

iii. Put these and a few other things into one number, and publish it as GPI





According to GPI 
There has not been any true progress in the country since 1975, as measured by GPI






GPI has been going down 

Try to get people to focus on this number instead of GDP number

   5.  In dealing with Greenhouse gases (Daily article) –

        i. Overview 

How should we be wrestling with this economic problem, or how should we be talking about it? 



Claiming not prioritizing things that matter most 

Big point – being trapped into paralysis if we get bound up in these endless questions of whether the climate models are right and how much certain greenhouse gases are going to change climate, by when and how much that will cost the economy

These are all important questions, but if you are only looking at these going to be paralyzed,

What we need now is quick action and have enough to act quickly, and we have enough knowledge to act quickly 

Because regardless of how many specific degrees temperature is going to rise we are on the wrong track

The amount of greenhouse gases cannot be sustained over the long run, it is not sustainable, and that is enough to know that these are not good policy stances

We know we cannot systematically continue to emit increasing amounts of C02 and other greenhouse gases into the atmosphere without eventually provoking unacceptable climate changes 


ii. Solution – First Point 
One of his policy stances is that we should focus on sustainability 


Says efficiency is not going to save us 



If we look at efficiency first, then we don’t get to frugality at all 

This if fine with most people – we don’t want to have to be frugal and reduce our lifestyles 



BUT If you get more efficient, people will just up their consumption

Ex. if cars get super efficient, you will just drive more and more




If other things get super efficient, we will use more 

Since there are more people on the globe, overall consumption will just get greater

“Frugality first gives efficiency second and should be the first design principle for energy and climate policy”
 

Frugality = cut back 




We have to be frugal, we have to cut back 

This will translate into less people (there needs to be a population control) and less consumption of things that are depleting natural capital which spews out a waste-stream (the throughput) 




First point of paper – 



Lets have a policy recommending frugality, recommending cutbacks 



iii. Solution –Second Point 

Daily thinks that most correct way to fix policy and do something about uneconomic growth is to tax the bad parts of it that we don’t like 

We should stop taxing income, but instead tax when we do bad things 

Put a tax on things you don’t want and a subsidy incentive on the things you do want 

Daily is for a carbon tax as a most direct simply, swift way to stop the use of carbon, make it more costly 

 

iv. Final Discussion 

Value of economist like Daily’s approach, show you there is an economic way to reconciled the whole policy issue, not necessarily trapped into standard free market economics and GDP growth figures when figuring out reduction of greenhouse gases 

Ecological economist trying to shift perspective by saying look at the big picture, stop fighting over the little details, we know enough to know we have to put the breaks on now because this is not a sustainable growth 

We know enough to know GDP is a dangerous figure to be a slave to, should look at real welfare and quality of life 




Then a matter of choosing correct policy tools 





Lets tax the bad things





Be wary of efficiency alone 





Be frugal – cut back 

Plea to get rid of the old notion of economic growth and substitute a quality of life criteria to determine if we are better off or not 



v. Critics of Daily 




He is taking us back to living like cavemen

Not true –Daily elaborates high quality of life that can happen when encourage cultural change, exchange and relationships, but encourage markets that trade only good things and not the bad things 

Transition economy from one that depletes resources and emits waste to an economy based on expansion of health care, education, leisure (light footprints, don’t depend on depletion of natural capital as much) 

Can lead to an exciting economy that is not like caveman, but a higher quality of life

   6. Discount Rate 

i. Nordhaus – traditionalist in environmental analysis, he believes we should keep GDP going strong 

Wrote book “A Question of Balance: Weighing the Options on Global Warming Policies” 

About the cost of preventing greenhouse gases from changing the climate


ii. Book Review of Nordhaus 



By Freeman Dyson – iconoclastic physicist 



Principle message – 

Nordhaus has computer models, has run through various policy tracks in models, and has asked how much they cost 




     Different Models 




     i. Takes one extreme – business as usual 





It we do nothing, how much will that cost us 




     ii. More in the center- optimal 

Put tax on real value of carbon and keep adjusting that tax yearly to discourage carbon then what will happen 

This is the one that will give the biggest bang and cost the least 




  iii. Other models 

Stern model – it won’t cost to much to GDP if we have a crash program to immediately put the brakes on use of carbon and instate alternative technologies 

Gore Model 

Both of the above models are saying the crisis is big, complete restriction on greenhouse gases, it won’t cost us to much 

iii. Nordhaus Computer models show us how much it will cost over the next 100 years and next 200 years… Conclusions 

Optimal model will have the biggest band and will cost the least 

The stern and Gore models will cost much to much 





They will cost more than doing nothing 

How does he come to the conclusion that the cost will be too much – he’s talking about the cost of GDP 

One critique of this is that GDP is not a good thing to be looking at, so maybe I don’t care that GDP will fall 

Second critique is the idea of the discount rate – Nordhaus put to high so can never be cost efficient

If you want to spend $1 today to do something in the future, only way to know if it will make economic sense is to discount the value of the dollar – how much will the dollar be worth in 100 years

iv. Discount rate – 
Discount rate - the same as interest rate; the term "discount" does not refer to the meaning of the word, but to the purpose of using the quantity, such as computations of present value, e.g. net present value / discounted cash flow


Basically if you invest your money in solving greenhouse gas climate problem today, for it to be cost effective/good use of your money today, you have to get X amount of benefit/return in the future for it to be a good use of your money 

Must be cost effective to make expensive changes today 

So still should think about people in the future, but only act if it is cost effective

With the discount rate Nordhaus chose of 4% makes it practically impossible for it to be economically efficient to act (to expensive) 

Idea - $100 today isn’t worth $100 in the future 

As time goes on, if you had your money invested in a bank account, the money would grow, lets say at 4% (middle-range figure of the way the economy has grown) 

Have to figure out discount rate because the impact of change today on global warming won’t deliver up their benefits for 100 years 

Figure out the cost and benefits 

Ex. if cost us 1 dollar today for x benefit 300 years from now, and apply a 4% discount rate to the dollar, so in order for it to be cost effective have to show that in 100 or 200 years have to show $54 dollars in benefits 

Have to figure out what those benefits will be and put a dollar amount to it 




Nordhaus says discount rate is 4% 




Stern put a 1.4% discount rate 

These different discount rates give different bottom lines on whether it is cost effective to spend money today 

But sometimes it is a delusional activity to put a dollar price or cost on something in the future 

Technical question – 

It is hard to figure out the cost of something in the future 

It is highly speculative

But also it is an ethical question 

v. Economic efficient (discount rate) vs. ethical question 

i. Broome 




Discount rates are an ethical question 

Economists should not be doing this type of analysis; it is not an economic issue




Why is it an ethical question? 

Can’t answer the question of how effort and much you should spend today to save people from disaster 100 years from now unless you tell me whether we owe those people anything at all, whether we are ethically compelled to act in some way for them

Because of greenhouse gas problem, people like Stern and Al Gore are saying that there is a crisis, we must act now, and spend lots and lots of money/resources, in order to save disasters that will happen 50-100 years from now 

Bloom says that this is an ethical question – whether to spend money now to save things years from now 

Not about discount rates, discount rates cannot solve the issue 

It is an ethical issue, how much can we and do we are about the people of the future 

Unethical to apply a discount rate to efforts to save future generations, that we have an ethical duty to care about future generations as well as ourselves

ii. Stern – 

said ethical problem with high discount rate, so picked a low discount rate, so makes it cost effective to make expensive changes to day 

Considers ethical question but still looks at discount rate, economic efficiency but picks a lower discount rate makes it more cost effective
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VI. Legal Solutions

A. International Legal Solutions 
       1. International Environmental Law and Policy 

            Arguments – use ideas below to argue why we should act? 

environmental cliffs, scale of human impacts, physical limits of the biosystem, decision-making in the face of scientific uncertainty, and precautionary principle

a. Synergies and cliffs: the non consequences of linear thinking



         Synergistic 


Comes from general scientific knowledge, chemistry especially 

When substances are combined, they sometimes produce effects far greater than could be predicted by simply adding together their toxicities 

Don’t know when something has a synergistic reaction with something else until you see it 

When substances interact synergistically, doses otherwise well below toxic levels can be dangerous



b. Environmental cliffs 




General idea 

Possibility of sudden, dramatic and often unforeseen environmental changes






May or may not see it coming before it is to late 





Same idea as a tipping point 

Off the cliff into disaster, will trigger fundamental change into a system, plunge some system of order into chaos 

May not see it coming before it is to late AND it’s a point of no return (off the cliff of disaster) and will trigger fundamental change to a system and will plunge some system of order into chaos 



c. Keystone species 




Keystone in architecture –thing that holds it all together

Don’t know which species it is beforehand, but it is a species that if you remove or kill of that has dramatic changes on the system 





The whole system changes and is collapsed






Star fish example, sea otter example




So some species are really vital to the existence of other species





Also, some species are not vital to survival of other species




Don’t know in advance which species those are


Don’t know enough about nature and all of the relationships 




Many species are endangered and being driven to extinction 




International union for the conservation of nature 

Has a meeting every 4 years, counting # of endangered species





Global estimate of endangered species = 25% 





Very likely some of these are keystone species 



d. Scale: the relative size of human activity within the global ecosystem 




Scale: the relative size of human activity within global ecosystem





Scale of human economy in relation to biosphere 

Over the past century the scale of human activity has grown ever greater relative to the limits of what the earth can support

Human enterprise is now so large that humanity is drastically altering natural ecosystem and the processes they control 





Scale of economy in relationship to biosphere 

Vast increase in population and size of economy as measured by GDP (population has doubled in last 35 years, economy has quadrupled) this is too much 

Humanity is drastically altering natural ecosystems and the processes they control 



e. Physical limits of the ecosystem 

Looks at the net primary production of photosynthesis that humans have appropriated

NPP – energy left by subtracting the respiration of primary producers from the total amount of energy that is fixed biologically 

Look at photosynthesis as the basic source of energy and life in the biosphere (sun hits plants, plants do something with it, and plants breath out oxygen – photosynthesis – the most fundamental natural process going out on the planet)

Humans appropriate 25% of all of the product of photosynthesis on land and in the sea, 40% of potential terrestrial productivity (terrestrial land based photosynthesis) 





Appropriate – what humans are using 






Using as harvesting, eating, lumber 

Have to look at carrying capacity of the planet as we keep using more of it 

Less available for other life forms AND limit to how much is available to use

If we are now using 40% and the amount we use depends on our economic growth, and if economic growth doubles (means we would use 80% of photosynthesis of terrestrial plants) and if threw is another half increase in economy, then we would use 100% of the photosynthesis of terrestrial plants

This is different way to talk about scale than Herman Daly – but we are still going to hit a wall and are going to destroy the ecosystem

Essentially saying the same thing as herman daly, more economic growth not good 



f. Decision Making in the face of Scientific Uncertainty

Uncertainty underlying global environmental problem can be managed in 2 ways





Developing better information 





Take a precautionary approach 

Developing better information 

Approach taken by the US National Environmental Policy Act






Why is this an important model? 

Requires the agencies to have a set statement on how they are affecting the quality of the environment

Requires agencies of the US government to prepare  an environmental impact statement with respect to major federal actions significantly affecting the quality of human environment 





Many countries have enacted similar policies 

There is a duty on every government agency to consider what the impact on the environment would be on any significant government action 

Early on, the statutes were expanded to include the private sector developments that needed government agency approval

Even though private people are doing something, a government agency has approved it, and the government agency can’t do anything unless it has considered the environmental impact of what it is doing 






Litigation against federal import/export bank

Federal agency that provides credit and loan guarantees to private companies that are importing or exporting goods

Some environmentalists have litigated saying that before you make any of those loans, you have to do an environmental impact report

9th circuit has upheld that, might be going to the Supreme Court 





Element of Policy – looking before you leap 

Assessing, evaluating environmental impact before you do something has expanded since 1969, and has becomes part of the common sense policy making 

There are some exceptions to when the impact assessments are required

Decision makers want to invoke exception rather than do assessment because it is easier and cheaper 

So you have to keep enforcing this 

Regulations are designed to tell the decision maker about what to do in case of scientific uncertainty

When come up with answer that is speculative, uncertain, no enough scientific answer, what do you do? 

Even if science is complete, uncertain, have to do the environmental assessment and include the uncertainties in the assessment anyway 

Do the assessment anyway and tell what the uncertainties are 

Give the scientific evidence on all sides of it 


Give a full informational assessment

So speculative uncertain impacts are not an excused for not doing the assessment 





CEQA (California Environmental Quality Act)

o       CEQA (California Environmental Quality Act)

         Local governments have land use plans about how their area is going to grow, what it will be, etc. 

         Attorney General of CA sued someone over this saying that won’t approve the land use plans b/c not including any environmental assessments

         The local governments said it was too uncertain, speculative – don’t know how what we are doing will impact climate change AND we are only a small part of the picture

         Attorney General said that the fact that you are just a small piece of the action doesn’t matter, you are a piece of the impact and have to consider how you have a cumulative role on the impact AND it doesn’t matter that it is speculative, just include it in the assessment

         Now these governments are banning together to say that they can’t do it b/c it is too speculative

         Although this is a rational approach, it is fiercely resisted

g. Precautionary approach (Precautionary principle) 

         Addresses how environmental decisions are made in the face of scientific uncertainty

         Look at stuff before harm occurs and just b/c something is uncertain, doesn’t alleviate the need to take it into account 

         If the science is uncertain, tell us about it, but also goes further!

         If it is uncertain, you can’t use that as excuse for inaction

         *This is the important part

         If conditions of uncertain and threat is serious, you can, and should, act to set the threat



Even if uncertain still act 

         You don’t take the risk of not doing something, even if it is uncertain how much the risk, and especially you don’t take the risk if the consequences are really serious

         Speaks more to when policy measures can be taken and on what basis, than to what types of measures should be taken

         Has become a highly contentious issue in international law

         It has become a legal principle, doctrine and something that lawyers fight over

The precautionary principle is a moral and political principle which states that if an action or policy might cause severe or irreversible harm to the public or to the environment, in the absence of a scientific consensus that harm would not ensue, the burden of proof falls on those who would advocate taking the action.[1] 

*The principle implies that there is a responsibility to intervene and protect the public from exposure to harm where scientific investigation discovers a plausible risk in the course of having screened for other suspected causes. 

***Where there are threats of serious or irreversible damage, lack of full scientific certainty should not be used as a reason for postponing precautionary measures
The protections that mitigate suspected risks can be relaxed only if further scientific findings emerge that more robustly support an alternative explanation. 

US does not like the precautionary principle, opposes the precautionary principle 

Essentially because if dispute, or no scientific consensus, (uncertainty) should still act to prevent harm to public 




Precautionary principle is actually a principle of international law





How do you know when have principle of International law 





i. Shows up in treaties 






Ex. biodiversity treaty 





ii. And other international documents that aren’t treaties 

Ex. in Rio Declaration from the Earth Summit in 1992





Conventions






International law commission backs up the principle 




Precautionary Principle is a legal principle 

Can use to argue that have to do something now about greenhouse gases, cannot wait 

Not even that uncertain, but if it was there is a risk and should act 
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           2. Approach 
- Above looked at arguments/principles 


-Now look at different international legal solutions to GHG problem 



Issue: Are these solutions adequate to do the job? 




What is adequate - 

Adequate to do the job of reducing greenhouse gases is widely defined as reducing greenhouse gases to 450 ppm (parts per million) by 2050 that comes from IPPC report 

If keep to 450 ppm by 2050 then climate change will be kept to only 2 degrees C and that is a level which we can deal, can avert worst catastrophe 

Issue - So are these legal solutions adequate to accomplish this goal? 
3. Global Politics of Climate Change 

Who is the biggest greenhouse gas emitter in the world?

US, according to the table in the reading

But the latest information coming in is that China has now surpassed us

#3 is European Union countries

Per capita emissions?

US has the 6th highest per capita emissions

Means that per person, we emit more greenhouse gases than most other countries

     The other highest 5 countries?

Australia, some countries in the Middle east 

For all major purposes, US and Australia have the highest per capita emissions


Australia’s emissions are high b/c of coal

Countries like Australia could more towards lower capita emissions, but they would have to stop burning coal – coal is a particularly dirty process

US has 24.5 metric tons of CO2 equivalent emissions per person per year, whereas India and China have 1.9 and 3.9 tons per year, respectively

China has 99th in per capita emissions

Japan is at 10.4 metric tons

So Japan’s economy, a super-industrial machine, is able to produce what they do with less than half of the per capita emissions of greenhouse gases

Germany is pretty much the same, another super-industrial machine

Japan and Germany’s per capita emissions indicates what?

Their GDP is great, their per capita GDP is great, but their greenhouse gas per capita is less than half of ours, what does that mean?

Means that they are more efficient, are able to run their machines more efficiently and produce the same amount of wealth for less input of fossil fuel

 There is also a lot of coal in Germany, but don’t know how much is based on oil or coal

In making per capita emissions higher
Can be based on the particular source of energy you are using
Can be based on size of country
Better countries are more compact, and so have more dense transportation systems
When country is spread, so transportation infrastructure is automatically less efficient
Why do we care what the per capita amount is, don’t we care what the total emissions are b/c we interested in coming to grips with total problem
What is the relevance of looking at per capita?
Would be more difficult for China to cut their emissions in half b/c their per capita emissions are relatively low
Countries with high per capita emissions are not as efficient as they should be, they are not doing it right b/c the per capita emissions indicate that they are terribly inefficient
High per capita shows that the country is being inefficient
Point of fairness
G-77 – less developed countries (3rd world)

These are their arguments 
 We contribute very little per person – we have X number of people, economic pie that is small which is not a lot of money per person or emissions per person
Not fair to hold us back and to curb our economic development when it is just taking off
The fact that you America had such huge per capita emissions is an indication of your irresponsibility and you are our greatest source of the problem
We should attack the greatest source of the problem first
Global warming and negotiations are likely to be used as a conspiracy of the 1st world to stop economic competition and economic growth in the 3rd world
   *This is the fundamental loggerhead of 1st world and 3rd world split in negotiations
 G-77’s position
Resentment, suspicion of 1st world, conspiracy to keep them down
There are also splits within group of 77
  Oil producing countries
Want countries to keep buying oil AND want a compensation fund
Reimburse oil-producing states for any financial losses incurred due to reduced oil demand and prices resulting from the climate change regime

 Low-lying states 
In danger of having their nation swallowed up
They want special treatment
 Brazil and other countries of Amazon basin
Industrialized countries are just shifting the responsibility and costs for responding to climate change to developing countries
US and European division
 Europeans more willing to accept radical proposals for capping greenhouse gases, more severe targets
EU has signed Kyoto and is leading the intellectual and political forces back in the Kyoto Protocol
*US has been attacking Protocol and dragging their heels
Canada has more often been on US’s side
Australia has been even to the right of George Bush and refused to sign Kyoto Protocol
 But now Australia is signatory to Kyoto Protocol
4. Kyle Danish – An Overview of the International Regime Addressing Climate Change

UNFCC (United Nations Framework Convention on Climate Change)
Prior to Kyoto – kyoto is an addendum to framework 

Announced and open for signature in 1992, became ratified in 1994

US is a party, almost every country is a party to it

 This is the constitutional document on which all these other international instruments are going to build

 This is an international treaty w/ a typical structure 

Sets out its mission, objectives, problem it’s dealing with, sets out some obligations, administrative structure of the treaty

Sets out conference of the parties (COP) with an annual COP where every member country sends out a representative

At the COP, the reps have plenary power to offer amendments to the treaty and to offer specific directions about how the treaty is being administered, and policies that can be adopted

This is a policy setting meeting from the top level down

        Between the yearly meetings

There is an administrative body (sits in Geneva) with several hundred employees, a secretary, and several administrative bureaus

Administrators issue detailed regulations, rules and policies on how to make this thing work

What kinds of obligations does it set?

This is NOT a convention that says every nation has to reduce gases by X% by X year

First, parties who sign on will develop and submit inventories of emissions by sources

Lets each party count how much greenhouse gases they are putting out (universal counting)

Counting based on a uniform methodology

Submits to Secretariat

Then published

Second, implement national plans to mitigate climate change

Every country has to have national plan and does impose obligation on 3rd world country to take inventory and have national plan

BUT the Framework Convention says that there has to be financial support from the 1st world to the 3rd world to allow the 3rd world countries to accomplish this work

3rd world countries don’t have financial resources or technical expertise (both knowledge and technology)

    *This support has to be included in any new deal or else they 3rd world and even developing countries wouldn’t sign on to it
US’s argument

We shouldn’t have to give our tax dollars to clean up these countries’ environments

Third, developing countries and developed countries have common but differentiated responsibilities and respective capabilities

All parties have in common the responsibility to lower greenhouse gases, but in practice there are different ways to do that

  3rd world – we’ll do it if you pay for it (accepted by the 1st world)

Fourth, Annex I countries have to adopt national policies to mitigate climate change and to report on the progress of these policies with the aim of returning emissions to their 1990 levels

  Annex I = developed countries

  Annex I countries have special responsibilities 

 Convention obliges them to report on their progress of their mitigation of greenhouse gases “with the aim of” returning to 1990 levels

 Author of this article thinks that this became a soft commitment

Asking: what percent of your 1990 level are you at?

 Maybe a better year would have been 1750, at the start of the industrial revolution

Fifth, the Convention incorporates the precautionary principle into the framework

Precautionary principle

Where there are threats of serious or irreversible damage, lack of full scientific certainty should not be used as a reason for postponing precautionary measures

But measures should be “cost-effective so as to ensure global benefits at the lowest cost”


5. Kyoto Protocol

i.  Why is it called a protocol?

Protocol, in international law, is used when?

A protocol is the document that comes along that gets more specific 

It is NOT an amendment to the treaty (the Framework Convention) – its an addendum 

  Difference between treaty, convention, accord, international agreement?

  In a broad sense, they are the same – there is no difference, it is just a matter of which label you choose to put on it

Conventional, protocol, accord, treaty?

All these words mean the same thing EXCEPT protocol is the name for a specific addendum to the treaty that make some aspects of the treaty more specific or concrete

An addendum to a framework convention

Kyoto Protocol is a specific addendum to Framework Convention

Sets greenhouse gas targets nation by nation on Annex I countries, but not on the others
ii. US didn’t sign this document
We won’t sign doc that doesn’t impose restrictions on the 3rd world countries as well as the 1st world countries, and the Kyoto Protocol didn’t
iii.  Key elements in understanding what is in the Kyoto Protocol
a. Basket of greenhouse gases
Good idea b/c various countries have various mixes of greenhouse gases
What you want to know is the total impact
 So everyone was allowed to look at their total greenhouse gases and to compute them according to equivalent tons of CO2
Each Annex I Party’s commitment applies on the basis of a basket of six greenhouse gases
The protocol expresses each Party’s limit in the form of a carbon dioxide equivalent in tons of greenhouse gases
b. Consideration of Russia and economies in transition
Sets Russia’s emissions to its emissions level in 1990
B/c the collapse of the Russian economy was in the 1990s, the country’s emissions are below its 1990 levels and are projected to stay below that level through 2012
 Means that Russia has significant headroom between its projected emissions and its assigned amount
Means that they give more emissions than they need, they don’t need them b/c their economy can’t produce that much anymore
So Russia had lots of greenhouse gas credits that could be sold if there was a trading system (cap and trade system for exchange)
Ex. Europe could count use those credits it buys from Russia to offset Europe’s emissions of pollution 
*If we are going to negotiate Kyoto for a new international treaty, this probably won’t be negotiated in the same way

c. European Union Bubble
EU countries negotiated their own separate deal together re how they would meet the target as a group
So EU is one bargaining and compliance unit
Allows EU to assign more greenhouse gas emission allowances to countries like Greece, Portugal and Spain which are countries that are less developed than Northern Europe
EU has its own set of elaborate institutions to deal with greenhouse gas problems and balance out the weight that EU nations work together 
For compliance purposes, EU is one unit
*This would probably continue in any new negotiated agreement
d. Accounting for Land Use, Land Use Change, and Forestry
Experts don’t really know how land use affects greenhouse gases
How it might affect GHGs
We know that trees absorb CO2 and when they are cut down CO2 is released
If there is not new growth of an equivalent amount, that means a net gain of CO2 in atmosphere
So deforestation and reforestation are two parts of land use that you want to be able to calculate
And aforestation (making new forests) is another
We don’t know whether old forests and new forests are equivalent in terms of how much CO2 is contained
Protocol was not able to come to consensus the way forests work and other land use changes
Nobody knows how it is working out
e. The Flexible Mechanisms
Flexible mechanisms = market-based instruments = Emissions trading system
Provides a pathway through which Annex I countries can meet the greenhouse gas requirements by investing in emission reduction or sequestration opportunities in other countries
There are 3 flexible mechanisms which allow trading in rights to emit greenhouse gases
There are bits and pieces of a flow-blown cap and trade system (not a full-blow cap and trade system)
It basically is a cap system, a regulatory system, saying that we the nations of the protocol are imposing limits on greenhouse gases on each of us and we all must live up to them or else there are penalties
But, there needs to be some flexibility, so bring in market mechanisms that allow trading in the right to emit greenhouse gases
Flexible Mechanism #1 trading between countries and their obligations
They can trade between one another
Flexible Mechanism #2 – joint implementation
You can have a business inside of one party’s nation that will undertake with the government or the business of another party’s nation a certain project and will jointly implement a project
A polluting company in a member company and a European country could undertake to finance a wind project in Spain, and polluting company could get credits for reducing greenhouse gases toward the US limit on greenhouse gas emissions
Can jointly implement projects with one another
Flexible Mechanism   #3 – CDM (clean development mechanism)
Same thing as #2 but between 1st world and developing countries
  Swedish firms that emit greenhouse gases buy rainforests in Brazil and preserving – can continue emitting greenhouse gases in Sweden at certain level b/c they have credits from saving rainforests in Brazil
 The main negotiating card on the table in the new negotiations for a new climate treaty is whether the mechanism should be a cap and trade mechanism, capping mechanism, or a tax
Momentum is for a cap and trade mechanism
 Momentum for dealing with greenhouse gases by US federal gov. and in Sacramento is in favor of making it a cap and trade system
It is a mechanism that suddenly has been thrown into doubt by collapse in Wall Street
------------------------
Flexible mechanisms, also sometimes known as Flexibility Mechanisms or Kyoto Mechanisms), refers to Emissions Trading, the Clean Development Mechanism and Joint Implementation. These are mechanisms defined under the Kyoto Protocol intended to lower the overall costs of achieving its emissions targets. These mechanisms enable Parties to achieve emission reductions or to remove carbon from the atmosphere cost-effectively in other countries. While the cost of limiting emissions varies considerably from region to region, the benefit for the atmosphere is in principle the same, wherever the action is taken.[1]
The Clean Development Mechanism (CDM) is an arrangement under the Kyoto Protocol allowing industrialised countries with a greenhouse gas reduction commitment (called Annex 1 countries) to invest in projects that reduce emissions in developing countries as an alternative to more expensive emission reductions in their own countries.

Joint Implementation - Annex I country can invest in emission reduction projects (referred to as "Joint Implementation Projects") in any other Annex I country as an alternative to reducing emissions domestically. In this way countries can lower the costs of complying with their Kyoto targets by investing in greenhouse gas reductions in an Annex I country where reductions are cheaper, and then applying the credit for those reductions towards their commitment goal.


*above are same 



CDM – in developing countries 



Joint implementation – invest in other Annex I countries 

Emissions Trading – carbon trading, companies/countries who pollute more buy carbon credits from those who pollute less 

------------------------------------------
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iv. Summary of Kyoto Protocol 


a. Kyoto Protocol 




Gave more detail to the previous treaty that was in place, the 




United Nations Framework Convention on Climate Change

Set specific greenhouse gas goals – wanted to go below 

1990 levels

Developing countries do not have to commit to a level, but have to report on their emissions and have some universal mechanism for doing so 




So 

(1) Kyoto set specific greenhouse gas numerical targets country by country 

(2) The numerical commitments do not apply to developing countries, just developed countries

a. But developing countries do have obligations to measure their emissions and report on them through a uniform accounting procedure 

b. In reaching the targets 

Have flexible measures/mechanism (all devices for creating a market in carbon that can be traded, market in the right to emit greenhouse gases, so that some people can emit more than they should as long as they buy the right to emit from some other country that is not emitting as much as it has the right to emit) 

 (1) Trading emissions 



General trading 





(2) Joint implementation mechanism 

Comes up a lot with the countries in previous soviet union (countries that are undergoing transition) 

Between developed countries, but in developed countries the countries of the former soviet block (countries who are undergoing transition – transitioning from communism to free market), Kyoto takes note of this said that former soviet block is going to have a lot of extra emissions (because economy collapsed in the 1990, so in the mid 1990 their economy had collapsed so much that they were not emitting that much, so if all they have to do is meet 1990 levels then they have all these emissions they can sell to other countries) 


(3) And clean development mechanism 

Invest in mission reduction projects in non annex I countries (annex 1-developing countries) and get credit 

Trading of rights to emit greenhouse gases between annex 1 (first world countries) and third world countries 

First world is polluting to much, to costly for us to reduce our greenhouse gases to reduce to where we need to be, so cheaper for us to buy credits for 3rd world countries 

Ex. buy to preserve rainforest in Ecuador 

c. Precautionary principle was formally adopted in Kyoto

Provisions in Kyoto for direct financial subsidies for developing countries and direct technological transfer to developing countries on preferential easy terms

Developing countries are going to develop, but if we help them from doing better then we did, not as dirty, then  it will be better for us 



d. Targets are different for every Annex I country 

Why does every country have a different target (target is expressed as percentages above or below the 1990 level) 

Some countries are allowed to emit greenhouse gas levels above 1990 level, some have to go below it 

Ex. Germany committed to 21% decrease in 1990 levels while Australia is allowed 8% increase

Practical Reason why every country has a different target – in 1990 everyone was (and still is today) emitting different levels of greenhouse gases and trying to get total greenhouse gases down, 


Some countries were big emitters and some small

Some countries regardless of size had dirtier greenhouse gas mix

Some countries had natural environment that had forests in it then others

If say all cut 50% everybody, that will not work because every countries historical circumstances are different, and some countries are more to blame then others 

Idea to make it work then is that everyone can have a different level of reduction, the important thing is to start reducing and everyone can do what is doable to them 



e. Are countries meeting their targets? 

It isn’t true that countries are failing to meet their targets, lots of countries are on track to meeting their targets

They have to meet their targets between 2008 and 2012

On *average over the five year period have to have X percent reductions (the reason average – might have some good years and bad years, don’t want to feel that have succeeded or failed target per year, so do an average over 5 years) 

Most countries are more or less on target, although some are not and have exceed the target 




Have seen global increase in greenhouse gases (was 1%, now 3%) 

Doubling in the year to year increase in greenhouse gases, mainly due to China and India 

Then this month, collapse of US economy triggering Global recession

This is good thing from point of view of greenhouse gases, so countries will probably be able to meet these targets now that their economies have slowed down 

As Herman Daly said – it is a good thing that economies are slowing down 

v.  Is Kyoto a success/not a success? Was it a good idea/not a good idea? 



Better than not having any agreement at all 



Are there any skeptics? 

Some people say that it was a waste of time, and its effect on greenhouse gas reductions is insignificant compared to what has to be done and it never could have been significant or reduced greenhouse gases emissions by the amounts required (even if US joined on) 

Note – America is not part of the Kyoto protocol, China and India are not part either 



Critics (Bush and both democrat and republican parties) 

Doomed to failure because Kyoto didn’t include the developing countries

If you add up all the emissions by the Annex I countries in, it would not have covered 2/3 of the greenhouse gas emissions globally

So you have a big leak of about 1/3 of GHG emissions not covered and the emissions are going to keep on coming 



Proponents defend

It wasn’t feasible to do all that in such a short time, so it was worth taking this step 

Proponents say that this is just the first step and it will not solve the greenhouse gas problem, but it is worth it to take this first step, no other first step that everyone will sign onto, it created a lot of good principles and mechanisms and if can go back and renegotiate and build on it, the thing can flourish and be a success 

If people fulfill their targets will be a success symbolically and maybe a success pragmatically if some of the systems set up actually work (like the measurement of targets, reporting system, catching violators, emissions trading system) 

If we are measuring as a class the actual impact of Kyoto protocol on what is scientifically necessary to stop the globe from warming more than 2 degrees C or hold the line at 450 ppm or 350 ppm of carbon 


Note – Test for anything world comes up with



Is it enough to do the job? (test above 2) 
Stop the globe from warming more than 2 degrees C or hold line of carbon at 450 ppm or 350 ppm 

If this is the test – then Kyoto will fail 

The targets were set historically – how much were you emitting in 1990 and how much better can you do – and was a political decision and negotiation 

If you add up all the percentages, assume that all annex I countries have met their targets, how much will that reduce global greenhouse gas emissions by end of 1st compliance period by 2012

Not enough to get to 450 ppm or on target to reach 450 ppm

So Scientifically speaking, Kyoto is not enough it is insufficient 

What is scientifically enough to do the job? 






450 ppm 
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6. Beyond Kyoto

i. As we go forward beyond Kyoto, are we shooting for 450 ppm or 330 ppm C02 concentrations? 

    a. IPCC 2007 Working Group III Report – 

Looks at different scenarios 






2 C02 columns








C02 concentration (ppm) 







Co2 equivalent concentration (ppm) 






What is the difference between the 2? 







Co2 just looking at co2 

Co2 equivalent – looking at co2 and all of the other gases that contribute

Most of the time we are talking about c02 concentrations 

This is what Socolow talks about in wedges, c02 concentration, not c02 equivalent 






Co2 concentrations 

If we are at 350-400 ppm, C02 concentration, the global mean temperature increase is 2-2.4 degrees C increase

If we hold to about 2 degrees C, we can avoid the worst of the catastrophe, somehow we will be able to handle and adapt that 

But even at 2 degrees C there are plenty of consequences that will be difficult to deal with 

Global change in c02 emissions in 2050 (% of 2000 emissions) – the percent of 2000 emissions that you have to have


Need to have 85% - 50% less emissions 

If we are at 400-440ppm, global mean temp increase is 2.4 -2.8 degrees C

If we are at 440-485 ppm, global mean temp increase is 2.8-3.2 degrees C

b. In wedges proposal, 
    Shooting for 450 ppm emissions (500 plus or minus 50) 

Problem 1

To do that, Princeton guys say that you have to reduce the amount of gigatons of carbons every year

Have to have an average of 5 gigatons per year 
*all of their wedges based on the 7 gigatons per year that we were putting out 

But now we are putting out 8 gigatons

And we are predicted to be at 9 gigatons in a year or two 

So their proposal is already out of date because they figured it was 7 gigatons of current emissions (but we are now at 8 and predicted to be at 9) 




Problem 2:

Princeton guys say that if our business as usual scenario simply continues, the annual emissions growth is 1.5%

Since 2000, the annual emissions growth has been 3% 

*So this is another problem with their scenario 





Problem 3: 

When you start taking their wedges apart, many of them are really hard to achieve (problem 3) 
They said this upfront – that it was hard to achieve

Proposed 14/15 ideas for wedges, only need 7, so people could pick and chose which ones they liked






But: 






For nuclear wedge

To meet this wedge, need to build 14 plants a year for the next 50 years, plus 7 more plants a year to replace those that are going to be retired during that time frame

*difficult to build this many plants and disposal sights, probably not going to be possible 






For wind power wedge 

2 or 3 times as many wind turbines every year as we are doing now 

Some people think that it is impossible, but maybe it is not impossible 






For Biofuel wedge

Won’t work unless you can use plant laced biomass efficiently (which has not yet been figured out) 

Would take 6 times the amount of arable land now under cultivation for food, to build enough crop material for biofuels that would constitute a wedge

Princeton guys were optimistic – we don’t have to wait, we hae the technologies in place , here are 15 ways to meet a wedge, lets do it.  

But critics are saying that it doesn’t seem possible and it would only bring us down to 450 ppm and that isn’t enough 

c. James Hansen and Bill McGibbon – 300 to 350 ppm
New scientific call for 350ppm – twen posting
James Hansen points out that the IPCC reports are based on a sensitivity factor/analysis of how much climate will change if you increase c02

There is a scientific consensus that for a doubling  of c02 concentration, it is about 3 degrees C for a doubling of c02 concentration 

Measure doubling from preindustrial co2 concentration from year 1750 – 280 ppm



So doubling that would be 560

Hansen and a team of other scientists have recently published a paper saying that the sensitivity analysis (Charney analysis ) (the sensitivity analysis used by the IPCC) of a doubling of co2 resulting in 3 degrees C increase IS NOT really the real world, it is based on a model of how global climate system works and is stripped down and doesn’t include climate feedback mechanisms and is a real fundamental model 

So Hansen and others say that we have more knowledge and data then that now and can look at feedback mechanisms


When double c02, then increase by 6 degrees C

So if you double co2 you have twice the level of warming that the IPCC says will have

What greater information did he feed into it

Look at paleoclimate record and ice core samples and the history of glacier retreat and ice ages, to see how warm it was and how much c02 there was when the last ice age began to retreat( what triggered meltdown of last ice age) 

Bust on this, views cutting to 350 ppm as the safer remedy 

Need to reduce emissions to 300 ppm, 450 is way too high a will still take us down the road to disaster

Hansen says we have to immediately shut down coal fire energy plants, unless they sequester carbon which they can’t yet do 

Other things need to be done, but you take coal out of the equation, that would be significant way to lower emissions

Is Hansen Right? 






Scientific American Article (October 9th) 

Would have expected that Hansen’s analysis would cause a general panic, but it hasn’t among scientists

Scientists as a group are not yet persuaded that Hansen’s use of the paleoclimate record is right 

Looks like Hansen has made a good guess and is logical and reasonable 

But there is not enough data to show it 

He was right in 1988, was right the first time around 

Some scientists who were not latching on to Hansen’s number 350 are even more pessimistic than Hansen

We know enough that there is no chance we can stop it, it is a runaway train, and we really need to worry about ducking for cover




James Hansen – Charney effect (charney sensitivity analysis) 





SO - Sensitivity analysis  

climate sensitivity (charney effect) refers to the equilibrium change in global mean surface temperature following a doubling of the atmospheric (equivalent) CO2 concentration. 

IPPC estimates a doubling of C02 concentration, would result in a 3°C temperature increase
Hansen in his paper, says IPPC is WRONG because IPPC doesn’t include climate feedback mechanisms 

Hansen says his model is a real fundamental model because have more knowledge and data now and can look at feedback mechanisms

What greater information did he feed into it

Look at paleoclimate record and ice core samples and the history of glacier retreat and ice ages, to see how warm it was and how much c02 there was when the last ice age began to retreat( what triggered meltdown of last ice age) 

He says if double C02 concentrations, then temperature increase will be 6°C
So says we need to reduce C02 to 300-350ppm

ii. Are any legal schemes sufficient to avert catastrophe? 



3 questions

Are they sufficient to get us to 450 ppm (what the main consensus and IPCC are working on) 

Are they sufficient to get us to 350 ppm? (Hansen and charney analysis) 




Are they sufficient to avert tipping points? 




Are any policies to curb GHG’s likely to avert the tipping points? 

On that basis we will know whether the legal polices offered are sufficient or not? 

iii. What do we do to rewrite Kyoto? 

a. Know that Kyoto is in effect, that it has set targets and time tables that are different for each country 




Table of percentages for 1990 emissions




Set mechanisms up for compliance 




Set a compliance period from 2008 to 2012

In this compliance period the emissions of the signatory countries have to be reduced by their targeted percentage on average over the 5 years X percent 

Note – all of 15 major countries in EU are on track to meet their Kyoto targets 




Now 25 countries in EU, other countries are not on target to meet 




15 central Europe countries not on target but it is okay 





Why - EU bubble 

EU union came into to Kyoto and said we as a block/bubble will meet the targets, but we will have our own trading systems among ourselves, some of our countries will not meet their targets and some will surpass, we get to average them out when we report 

So not every country has to meet targets, we can meet them as a group 





EU target was 6-7% lower emissions than 1990 



b. Kyoto itself is not enough

i. Even if they are meeting their targets (which is a good thing) it is not enough to reduce GHG to 450 ppm

Criticism of Kyoto (and original drafters would agree) – that Kyoto is not enough, good to get below 1990 emissions, but not talking about 450 ppm or 7 gigatons less in a wedge, just talking about getting 5-6% below 1990 baseline for emissions




And this doesn’t add up to enough climate change

Even if all the countries in the world signed on to it to get below 5-6% of 1990 levels it still wouldn’t be enough





But the drafters knew this, said this was just a starting point 

The diplomats who negotiated this agreement said this is just a first step, it is in part symbolic (shows we are serious about it) in part pragmatic (creates international law institutions)

But this expires in 2012 and after that need new targets and time tables 








This is just a first baby step 

ii. Another reason Kyoto is not/never enough – the US didn’t sign on 

If the US signed on would have covered 2/3 of world’s greenhouse gas emissions

Fact that US didn’t sign on, Kyoto only covers 1/3 of GHG emissions



c. Now renegotiating Kyoto 

Question – do we keep this first step, or is it so wrong do we need to start over? 

d. Bali Road Map 

1 year ago, signatory countries to Kyoto protocol plus non signatory countries meet in Bali

Intense negotiation re: where do we go from here, after 2012 when Kyoto expires

Get road map together





Go to Poland 1 year from Bali meeting

Would have reports on different topics ready re: targets and timetables, on flexible mechanisms, technology transfer, financing the system 

Poland Meeting –coming up next month

Copenhagen Meeting in 2009 – all signatories to Kyoto will be invited to sign the new international treaty to replace Kyoto Protocol 

In 2009, one year after Poland, will have developed new treaty language and develop it in Copenhagen
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e. So questions: 

Group #1 – Good idea to go along with UN process that is building OR is there an alternative idea that either should e pushed or is likely to replace the UN process? 


Such as: 

(1) G8, G8 plus 7 (15 nations of the world that emit more than 80% of the GHG) 






These are Bush’s ideas






G8 plus 7

If that group can solve it and come up with plans, then we have solved it 

Why is this desirable? 

Easier to negotiate with 15 nations  180 

Maybe this is more pragmatic, more achievable 





(2) Or Sectoral Agreements

Take each sector of the economy (transportation vehicle, cement, steel, auto manufactures, etc) and locate the nexus of those sectors 



Those nexus can reduce GHGs

Rather than negotiate with government, go directly to the sectors themselves

Get an international agreement forced by government arm twisters but agreed to by the industries themselves (industries would rather step up and participate than just get told what to do by government) 



Industries will see regulation coming

Rather than have regulation, come up with solution themselves (ex. agree to make all cars run electric) 

Then only thing left for government to do is to agree to exempt them from anti-trust laws, maybe special code enforcement requirements, make sure that there is economic equity and that other system doesn’t favor one country’s automakers over another

Forget about government negotiations, get Intra industry agreements 

Ex. plumping codes, electrical codes, etc the industry got up together and set standards then went to the government and said this is what you have to do 




Group 1’s answer

G8 plus 7 countries 

Maybe could work, but would need to happen very quickly because Copenhagen is happening in 2009 (new Kyoto treaty) 

More likely scenario is Kyoto countries expanding upon the agreement for the next stage

In light of the fact that Kyoto is woefully insufficient to do the job, would a new post-kyoto likely be scientifically sufficient to reduce GHGs OR is it likely to be the case that the new international treaty will still be insufficient? 

Agreement will likely be short of what is scientifically sufficient 

Developing countries (ex. Brazil, China, India) won’t want to stunt their economic growth 

Even if already developed countries do more to go green, it still might not be enough if developing countries, especially emerging countries, don’t join effort or don’t curb their GHG emissions 




What would it take to get emerging powers into new deal? 

Get new energy sources at same price as their fossil fuels

Bush tried negotiating deal with smaller group before (G8 or G8 plus 7) 

The political dynamics of that have now politically changed 

Bush was doing it insincerely to undermine/subvert Kyoto process, so a lot of people didn’t want to go along with it 

Some G8 nations said they would meet, but this is no way replacing commitment to Kyoto/UN process

Now the political dynamics have changed, Bush is virtually gone, and the international global politics on climate change will be quite different 

The new US pres will have a quite different policy 
Group 2 – whatever system is devised in Copenhagen, should it include the cap and trade mechanisms (trading mechanism)

Three mechanisms – (all called cap and trade mechanisms) 

Maybe simpler way to do this is a carbon tax – cap and trade system is subject to manipulation and heavy transaction costs

Should UN expand carbon trading systems or whether there should be a carbon tax? 

Economists like Jeff Saks are strongly in favor of a carbon tax, it is much less complicated (just impost the tax at the well head) 

Go to where oil wells are and as it gushes out of the ground measure it and tax it 

There are possibly millions of people that have to comply on market with cap and trade mechanisms 







With tax maybe just a few hundreds

So tax collected by government and it goes down stream (passed on to the consumer) so the tax gets automatically spread through the economy 

Group 2’ answer: Whether Cap and Trade Mechanism or Carbon Tax should be part of the new international regime? 





i. Economic idea of cap and trade system 

 



    How it works: 

Someone will produce more emissions and someone will produce less 

Important number is how much is pollution going down 

All parties agree to reduce emissions by certain amount each year (that is the cap) 

But some countries/some producers it was cheaper for them to reduce then it was for others (others had old infrastructure, or tight budgets, different economic or practical conditions), so those that could reduce less (50% less than had to reduce) could sell extra credits to those that couldn’t reduce 

So over time reductions take place in what economists think is the most economically efficient way 

Those that can do it cheaper and more efficiently will do it and sell, and over all the pollution goes down 

But cap and trade system requires that you set up and exchange carbon credits

Carbon credits now exchanged on carbon commodities exchange (part of Chicago commodities market) 

Europe has its own greenhouse gas carbon market exchange (only covers EU)






And various voluntary exchange markets 

Ex. CA participating in western climate initiative, includes 6 or 8 western states and a few Canadian provinces who have agreed to cap carbon emissions and set of trading within themselves 

The northeast states, (6-8) states in north east opened a new emissions cap and trade system for carbon emissions from electrical generating facilities 





    Problems: People not honest 

(1) Wall street journal article about garbage dumps in New Jersey already making money off of the methane, once garbage is 

Land fills have decomposing material organic matter in them, emits methane gas which is a greenhouse gas, can burn methane gas, so almost all landfills in country now have fires to burn methane

This is bad because it turns the methane into C02 

C02 is then released and this is bad to GHG problem 

More enlightened landfills sell the methane, transport it to facilities, take match to methane and boil water with it (stem) and generate electricity through steam







There is a lucrative market in this 

Many states have required all landfills to capture the methane and sell it to electrical energy providers 

But in NJ the landfills are participating in exchange 

The landfills in NJ (and there are others in DE and other states) were saying to the commodities exchange in carbon that were capturing the methane and it otherwise would have leaked to the atmosphere and been a GHG or we would have flared it which would become C02. since we are now capturing it and selling it, give us carbon credit for that. Then the landfills sells the credit









So double dipping 

The problem is that landfills should have been capturing the methane anyway AND almost all states/local governments are requiring them to do it AND they were going to do it anyway because they found in recent years they could sell it to electric generating plants

The problem with calling this a carbon credit is “lack of additionally” 

This is not saving any GHG in addition to what was already being saved 





There was no additional savings 






(2) New law review article by professor at Stanford 

Did a study of all clean development mechanism projects

There are a couple of thousands, a past few years there have been a lot more 

Issue between 1/3 and 2/3 of the projects do not involve any additionality, would have happened anyway 

1/3 to 2/3 of the project would have been done anyway

Ex. China has project starting new electric generating facilities using natural gas instead of goal 

The clean development mechanism has certified this as a way to reduce GHGs (natural gas doesn’t produce as much GHG as coal) 

So China has a lot of natural gas electrical generators and china is selling carbon emission credits to companies and trading them under clean development mechanism under idea that plant could have been coal generated

Article says that China was going to build the natural gas facilities anyway, so they did not result in anything different 

But sold carbon credit

But now someone claim they have a carbon credit 

Really no additionality, would have happened anyway so nothing really saved

Ex. 2-Also looked at production in the 3rd world countries of a chemical that is used in refrigeration equipment and the chemical produces nitrous oxide

1st world countries have outlawed this process, and the only way you can manufacture in this way is in the 3rd world countries

Found that there were plants that were deliberately scaled up once the clean development mechanism was in place to produce more of this byproduct chemical then they needed.  And then, they scaled them back and said we won’t make that much.  By scaling it back, they put it on paper and took it to the clean development mechanism and sold it as a credit 

Their claim to reduce it was meaningless paper game 

Again there is no additionality, this is deliberate and fraudulent gaming of the system  

(3)  Many of the projects from the mechanism (that resulted in carbon credits) fell into these two categories (China and chemical)

 The conclusion is that these things can be manipulated
What if people are trying to implement it honestly?

You have millions who are eligible to be trading and producing reductions that will give them a carbon credit (millions of actual projects)

All of them have to operate on a uniform way of measuring GHG emissions (they are not all measuring GHGs in the same way)

The complexity of the thing is mindboggling 

Assume if everyone is making good faith effort, it is still complex

But people don’t make good faith effort, they lie and cheat

So for people who want to buy or sell carbon credits, there is always an incentive to overstate/understate actual emission 

How do guard against the manipulation and cheating?

Carbon tax





ii. Carbon Tax

If just impose a tax on carbon, make it more expensive people will use less of it 

Idea of carbon tax may or may not include a carbon cap 

May not have to have a cap if put adequate true cost of carbon on content of the product then people will avoid it 

 




This will fund technological innovation 






Will stimulate conservation (work more efficiently) 

So will reduce carbon use if get price close enough to true cost

Make cost of carbon true cost so people will use it less

W/ cap and trade, there are so many people involved and so many countries that it is difficult to regulate

If you are running the CDM (clean development mechanism) how do you monitor this or what inspections do you have to have?

International group that goes to each plant to make sure that they are doing what they are supposed to be doing

BUT the mechanism staff already has that, they just don’t have enough

What if you send an auditor to China to see whether the natural gas plant would have been built regardless of whether the CDM was available, how would your auditor know that?

Much less complicated with the tax, less expensive to regulate
Big argument in favor is that it is less complicated than cap and trade, less expensive, and less able to be manipulated 
iii. Is trading system/clean development mechanism is likely to be adopted by the UN post-Kyoto process? 
Article that said Obama and McCain would want to follow cap and trade system 
And the UN is focusing on cap and trade also 
Saying can’t afford to throw away any tools, and trading is one of the tools, can also consider a tax, but trading mechanism will be there 

Economist are saying why fool around with a complex system like CDM, just do the tax







The answer is politics

The ideology of the marketplace was do dominant as a necessary centerpiece for all policies that it was not safe for any politician to ignore it 

The cap and trade system did work for the acid rain problem – worked because for acid rain problem there is only a few emitters

Environmental Defense is clustered around 3 principles of bringing in economic analysis, scientific analysis, and lawyers

Environmental Defense group is Pushing cap and trade solutions 

The more progressive environmental groups are critical of Environmental Defense saying that they have sold out to Wall Street, sold out environment to economic field 

Politically, the people on Wall Street who were making all their money on derivatives and sub prime mortgage are really anxious to get into cap and trade system because they are ones that will do an exchange, and every time they do an exchange they take a commission and they advise people where the beset deals are to make an exchange on the carbon market 

So have the business/brokerage community pushing for this, you have free market ideology pushing for it (this ideology captured both Obama and McCain – so probably clean development mechanisms (cap and trade) is likely to be adopted by the UN post Kyoto process 
Group 3- was there a way to finance the technology transfer to the 3rd world?

Without this, can’t see any way of getting India, China, Brazil, etc to agree, they have to be paid to be brought in 

CDM has problems, but this is one way to transfer funding of technology to developing countries 






CDM is the mechanism that is the money collector 

On all carbon credit exchanges, there is a tax that goes to fund technology transfer to the 3rd world 

Maybe could also use carbon tax to fund technology transfer

Other than those two, need help from international development institutions (World Bank, GEF, etc) 

They are now in the business of funding 3rd world development and transfer of technology anyway 






They are basically funded by the 1st world countries 

The difficulty is going to be making the amount of money sufficient to do the job 

The amount of money now through CDM is way to small and would have to be vastly increased to actually transfer the technology and make it financially feasible for countries like China and India to avoid coal 

These projects (geothermal, solar, etc) are expensive in the start up phase, although after they are installed they are cheaper to run. But then there are also infrastructure grip problems that are very expensive

The real problem is the amount of money that needs to be collected 

Jeffery Saks – thinks there has to be an international carbon tax and that it has to be quite high and that will do it 






Whether this can ever be approved is questionable 


iv. International Litigation 
Maybe filing a lawsuit will make something happen internationally 

Based on description of international litigation, is it possible to file an international lawsuit to get relief? 




It might be possible, but probably not likely




Proving causation is difficult 



Who would file the lawsuit? 

The countries that would be impacted the most (ex. Islands that would disappear from rising sea level) 



What would the lawsuit be based on? 

GHG emissions have caused climate change and that has created hazardous conditions, specifically sea level rise 



Would there be a problem showing causation? 



      To point a finger at ONE nation is difficult 

In general you can see cause and effect, but in a tort lawsuit, you have to show causation of the D


Who would be the D? 

The US, any nation that hasn’t signed Kyoto, or maybe a whole bunch of nations that have produced most of the GHG

In legal theory, you have to show that Ds greenhouse gases caused their ocean to rise 



To make that link is not possible 

How does the American tort law system handle this problem of causation? (ex. cigarettes) – where there have been lots of contributors to a wrongful tortuous act that have affected lots of people 





Doctrines of Joint and Severable Liability 

One is responsible for the acts of all the other but can seek contribution based on the proportion the other person contributed to the scheme 




It probably can be sorted out in an international setting 



But then what are other problems with lawsuit? 



      1. Don’t know what court to go to? 




a. There is the International Court of Justice (ICJ or world court) 





Gen jdx over disputes between nations that are subject to its 



jdx

Most of their cases are not environmental, only taken up to 2 or 3

And one judge said that they were a good body to solve international environmental problems





So why not go to them? 

Probably because they think they will lose and get bad precedent, and they are likely to lose because this problem is too big for a court to handle 

Also if court starts allocating damages based on GHG emissions, it would destroy Kyoto architecture, It would be opening up a possible wave to fighting a global solution 




b. Inter American Commission On Human Rights

Inuits brought case saying that US lacked of dealing with GHGs was interfering with their right to life, culture, property because Inuit culture is inseparable from the condition of its physical surroundings

US ahs not accepted jdx form the court, although has accepted jdx from the Commission 

 




So won’t ever be bound by US court decision 

But the commission recommendation don’t have the binding effect of a court decision

Commission can issue a report and recommendation 

The commission calls its statement a recommendation, but it is not accurate to say that it is not binding or mandatory or oblige the US to comply, rather the US must comply because of 

international obligations to comply 

so could reach result that US is bound by Commission recommendation 

But the state department has never seen it that way, and sees the recommendation as different from the order of the court and chose not to adhere to the recommendation 

Most government and international lawyers see it this way 

Also, even if legally obligated, what is the enforcement mechanisms? 

The treaty doesn’t have any enforcement mechanisms 

Inuit case denied case at court level without giving an opinion, then the commission took it up not to discuss the Inuit petition but to discuss the broad issue of global warming 

Basically responded to the petition by saying we are not going to hear it 

It was an informal/separate commission where there were no legal consequences, judgment 

Court did this because it was bigger then they could handle 

Global warming already being worked at on international level by countries

Don’t think that courts imposing penalties would really do anything 

The Inter-American Commission’s recommendations are sometimes adhered to by nations even though they are mere recommendations 

So don’t just discard commissions who only have recommending power 

Real enforcement mechanism is “naming and shaming” (especially human rights suits, ex. like Inuit human rights being effected by global warming)

Countries don’t want to be on the wrong side diplomatically and politically of this issue 

So could work by naming and shaming, constant international shaming of major greenhouse gas emitters could help  

Monday 
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        B. Federal Legal Solutions 

1. What is being done in the US at the Federal level 

A. Climate Change and Energy Bills introduced in the 110th Congress (handout class #19)

1. Lieberman – McCain
McCain first authored this bill before he was the presidential candidate and at that time was a leader in urging we cooperate with the UN process internationally and get serious about climate change domestically
Since then, he has backed down on global warming issue – McCain has said he would vote against this bill in this form
i. Emissions Reductions Targets of bill 
Mandatory caps (CO2)
2050: 2,096 (means 60% below 1990 levels)
  Is this good?
Sounds good b/c it is a high percentage
But will 60% below 1990 levels be good enough?
Our goal is to reduce GHG emissions to avert the worst climate disasters that the IPCC predicts would happen
IPCC says if we can hold the average global temp rise to about 2 degrees C, the worst catastrophes will be averted, although there will still be lots of trouble
The IPCC says that for a 2.0 to 2.4 degrees C increase, the CO2 equivalent concentration must be 450 ppm (from IPCC 2007 Working Group III Report)
The IPCC also says that in order to get down 450 ppm, we have to reduce CO2 emissions from 50 to 85% below what they were in 2000 (from IPCC 2007 Working Group III Report)
60% is within the range of 50-85% less, so maybe that is enough
*Safe for us to say today that 1990 levels are similar to 2000 levels
  On the emissions reductions level that it is targeting by 2050, this bill might do the trick, might be acceptable
     ii.  Regulated Entities of the bill 
Means: what is covered, what does this legislation cover?
 Facilities (government and private) that emit 10,000 tons of CO2 per year
Don’t know this enough, but it looks broad
Looks like a fairly broad coverage
Allows the little operations to go, but capturing the somewhat bigger operations
On McCain’s website, he talks about his plan – says it would cover 90% of US emissions
But what about automobiles?
Individual automobiles don’t emit 10,000 tons of CO2 per year
The burning of gasoline in the tank is emitting CO2 and that transportation sector is something on the order of 30% of the total emissions
This looks like a possible loophole and we may be able to cover it if there are CAFÉ emissions standards
   iii. Motor Vehicle Efficiency
No CAFÉ or emissions standards specified
“Corporate Average Fuel Economy”
Gas mileage efficiency requirements
The CAFÉ now is 27.5 
The whole manufacturing fleet must average 27.5 miles to the gallon
Legislation has to have some way to get after individual automobile emissions, the most obvious way is to raise CAFÉ – it puts a cap on greenhouse gases coming out of your tailpipe
*So this is a big gap in the bill
iv. Renewable Portfolio Standard
Not specifically addressed
Renewable portfolio standard
Mandatory government direction to electricity generators (like PG&E or So Cal Edison) to have a certain percentage of their energy be generated from renewable energy
In their portfolio, where they get their electricity from, they are required to have X percent be generated from renewable energy
Ex. Under Prop 7, CA would require 50% to come from renewable energy by year 2025 
So this bill has not specifically addressed any renewable portfolio standard
Electricity generation is about 40% of the source of GHG

What would McCain and Lieberman respond to us saying that the bill isn’t good b/c there is no renewable portfolio standard?
The regulated entities are facilities that emit 10,000 tons per year, and we don’t need renewable portfolio standard b/c we are going to regulate the plant anyway b/c it emits more than 10,000 tons of CO2 a year so it will still be under our system
v. Biofuels/Renewable fuels
No comparable provisions
vi. Amends Clean Air Act
No amendments
  *Is a separate box on the table b/c a big issue is whether the Clean Air Act already covers GHGs as air pollution
  Supreme Court said that it does, that the Clean Air Act already covers GHGs as air pollution
        2. Bingaman – Specter
i. Mandatory caps (CO2)
2030: 4,819 million tons (1990 levels)
Is this good enough?
Should we back a bill that ends in 2030 and doesn’t go all the way to what IPCC says we need to attain in 2050
*Need a target that goes out to 2050
ii. Regulated entities
Cars, trucks, and airplanes are not covered
So, by implication, maybe everything else in the economy is covered
We would want to know what is covered
Owners would face higher fuel prices passed on by oil and gas companies
Note: Article on carbon tax and its effect on individual auto drivers
The effect of a carbon tax on individual auto drivers would be minor
Even if cost goes up high, it doesn’t effect the consumer, so it doesn’t affect GHGs coming out of the tailpipe enough
Higher CAFÉ standards is better
The car itself can’t produce more than X tons of CO2 a year b/c it is mandatorily made to get X miles/gallon
iii. Motor Vehicle Efficiency
No CAFE emissions standards specified, but 20% of funds to be used for an advanced technology research program
iv.  Renewable portfolio 
Not specifically addressed
v. Biofuels/Renewable fuels
7% of funds used toward cellulosic ethanol and solid-waste energy programs
Cellulosic ethanol is what and how does it differ from corn ethanol?
Corn ethanol is from corn which puts the pressure on food price
 Takes arable land a crop that is otherwise used for food, raises prices of corn and grain on commodities market, has been forcing people in 3rd world to have less to eat
Cellulosic ethanol is made from extraneous plant matter (Ex. husks or stocks of corn after harvested corn) 
So it doesn’t put pressure on food price
There is an argument that cellulosic ethanol is okay
vi. Amends Clean Air Act
No mandated standards specifically addressed 
3. Feinstein – Carper
i. Mandatory caps
2019: reduce by 1.5% per year (or 25% below 1990 levels by 2050)
Long term: none
This isn’t enough to meet the IPCC if this is all that is required
ii. Regulated entities
All electricity generating entities of 25 megawatts or greater
Doesn’t cover all the economy 
iii. Motor Vehicle Efficiency
No CAFÉ or emissions standards specified
iv. Biofuels/Renewable Fuels
No comparable provision
v. Amends Clean Air Act
Adds new Title VII: Comprehensive Global Warming Pollution Reductions, among other c
4. Waxman – Allen 
i. Mandatory caps: (GHG) 
2050: 80% below 1990 levels
Long term: none
ii. Regulated entities
Generally, sectors of the economy with the largest emissions and best opportunities to reduce emissions
iii. Renewable portfolio standard
At least 20% of electricity sold in US by 2020 (standards begin 2009, gradually increase thereafter).  Energy Dept may increase it beyond 20% after 2020.  Does not pre-empt or limit state action.
iv. Motor Vehicle Efficiency
EPA to issue standards limiting GHG emissions from motor vehicles at least as stringent as CA standards
v. Biofuels/Renewable fuels
No comparable provision
vi. Amends Clean Air Act
Adds new Title VI

5. Sanders – Boxer
i. Mandatory Caps (GHG)
2050: 80% below 1990 levels
Long term: stable at 450
Do whatever you have to do to meet longterm goal of meeting 450 ppm
ii. Regulated entities
To be determined by EPA
iii. Renewable Portfolio Standard
Minimum percentages:
2008-2009: 5%
2010-2014: 10%
2015-2019: 15%
2019: 20%
Does not preclude states from imposing additional renewable requirements
iv. Motor Vehicle Efficiency 
EPA emissions targets for 2016:
Cars and light trucks: 44 mpg
Heavy cars, medium trucks: 27 mpg
Non-passenger vehicles: 22.4 mpg (if gasoline)
v. Biofuels/Renewable fuels
Of the federally required renewable fuel total, 5 billion gallons by 2015 must have 75% fewer GHG emissions than gasoline on life cycle basis – essentially, not existing starch-based ethanol methods
*All of these rely on mandatory caps AND on cap-and-trade program to achieve the caps
B. Draft Legislation 

     1. Dingell and Boucher’s draft climate legislation
This is important, will be one of the players in what happens next
 
 Dingell – 

Congressman out of Dearborne, MI
One of the longest serving representatives in the history of the House
Congressman in the heart of auto industry (from MI)
He has never been an environmentalist and was always an obstruction to CAFÉ standards being increased b/c he is the voice of the auto industry and workers
He studied GHG emissions and he and Boucher came up with his own draft
Since Dingell represents the auto industry and since he has been in Congress for so long, he will have some clout and will be a player in any solution that Congress comes up with
Is the draft legislation radically different from any of the bills from the chart?  What mechanism does he rely on?
What are the targets?
80% below 2005 emissions by 2050
2005 emissions is about 30% above the 1990 emissions levels
  Says the draft covers 88% of the US GHG emissions
But how can he cover 88% if he is not covering emissions from the transportation systems (cars)?
He must mean 88% of GHG emissions from stationary facilities/large plants
Has a grant program
Has some efficiency standards in buildings
He relies on the cap-and-trade program, same as the other bills we looked at
Just setting up a very extensive/broad cap-and-trade system, but not doing anything about renewable portfolio standards or cars and is relying heavily on cap-and-trade system
 Some of the commentators’ critiques on his cap-and-trade system
Causes opportunities for cheating
Doesn’t do anything to offset high power costs for consumers
Leads to unpredictable power costs
*The environmental organizations that made responses to the release of the draft were very diplomatic, but say that it needs to be improved
C. McCain v. Obama plan
1. McCain plan
Probably written before the market collapsed
Very focused on the free market 
Whole plan is to let marketplace encourage innovation needed
2. Obama plan
Proposed investing 150 billion over 10 years to get private folks to invest in clean energy
It says to reduce GHG emissions to 80% by 2050

Will increase fuel economy standards 4% per year
What’s bad
Will it work scientifically?  Will it be enough?
Clean coal technology
Give subsidies to clean coal, carbon capture and sequestration 
Obama wants to put money into this and will tell the Dept of Energy to build operational plants (lot of money for a demonstration project)
If it works, it might be a good solution, but everything that we read say that it doesn’t work
Wednesday 
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      2. How the judicial system interprets statutes, law, etc. 



A. The Old Story –(god’s law or natural law) 



How to interpret statutes, constitutions, contracts, and other texts

(1) Follow the plain meaning of the words

(2) If the words are ambiguous, apply intrinsic canons (rules) of construction to help clarify the internal workings of the language/law

(3) If ambiguity persists, look for extrinsic evidence of the purpose the authors intended

(4) Always be certain your interpretation is reasonable 

Rules for understanding judicial decisions/precedents

(1) separate the precedent into its basic elements: facts, procedural history, issue, holding and reasoning 

(2) focus on the holding (the deciding reasoning) of the case, and exclude the incidental remarks made by the judge (dicta) 

(3) reasoning by analogy, show how the case at hand is either similar to or different from the precedent case, and therefore is or is not controlled by its holding 
How “the old story” works, real world examples 

Issue is proposition 7 says “we need to have more renewable energy in California in order to combat global warming and therefore all electricity providers (public and private) shall provide renewable portfolio standard (RPF) by 2020 of at least 40% renewable and by 2025 50% renewable energy” (Arizona billionaire got this put on the ballot) 

Current law is that private utilities only are covered under current law and required to have 20% renewables by 2010 

Public electric companies (like LADWP) are not covered but under pressure to conform so they to are committed to 20% standard by 2010 

Sounds like a good idea environmentally because be need to convert 100% of energy to renewable and get off of fossil fuels 

Well dispute has arisen over prop 7 because most major environmental groups oppose prop 7, why? 

(1) there is a lot of confusion about the actual language of the proposition that could lead to results you don’t want if you are an environmentalist

a. one of those problems is that it puts small solar and wind folks out of the market – under 30 megawatts (small solar and wind are like 5 and 10 megawatts) will be put out of the market – don’t want that 

b. big environmental groups have a comfortable working relationship with electric facilities in the state, just got them to agree to the 33% standard that is on the board in Sacramento right now, so environmental groups are under a lot of pressure to get along with the electric companies (trying to keep good working relationship) 

but this is a crisis, we need to solve it now, and it is better than the 33% deals that the electric companies are trying to agree to 

James Hanson also supports prop 7 and David Freeman is in favor of prop 7 

This is a hot debate among environmental groups and progressive groups on the left, hot debate and its coming down to an argument among lawyers about how to interpret the language of prop 7: Are small producers included? 

So how would the “old story” interpret prop 7 if it came into law? 

Trying to determine how to interpret section 7; RPS must have certain % of “renewable energy resource.”  That term means “solar and energy facility”

What does solar and energy facility mean: does it include small producers (under 30%) or does it exclude them (cut them out of the market?)



    The confusion comes from section 14 and section 13

Section 14 – “Solar and clean energy plant” = more than 30 mw

Section 13 – “facility” means “solar and clean energy plant” 

Section 14 has definition of phrase “solar and  clean energy plant” 


Means any electrical facility using wind solar etc, with a generating capacity of 30 megawatts or more 

This line gives rise to the charge that small people under 30 megawatts are excluded from the market because less than 30 megawatts is not a solar and clean energy plant 

What is the response of other side and drafters: 

section 14 is amending section of public resources code that has to do with energy commission citing approvals (if have 30 megawatt or above plant have to get it cited to put it on the ground) 

so this provision says don’t have time for this hostility going to fastrack cite approvals, but only applies to big plants (30 watts or above) not the small ones because it is only the big ones that need help to come in and have complicated regulatory process for getting cite approval from energy commission 

so this provision in section 14 was meant to exclude, make it easier for smaller (under 30 megawatts), not exclude them entirely 

subsection c – tells everyone what you can count in renewable portfolio code, its already in the code but in the public utilities code (not public resources code) and its only purpose is to say what counts as renewable energy 

says renewable energy resources means – means solar and clean energy facility 

solar and clean energy facility, what is that? Opponents say that is a reference to section 14

Other side, no talking about plants and plants does not mean the same thing as facility 

Section 13 defines facility meaning solar and clean energy PLANT

And solar and clean energy plant was defined in section 14 as more than 30mw

So definition in section 13 is bad drafting, looks like it also excludes small (under 30 megawatts) plants 

So how will this be resolved, go before judge and judge is going to apply the old story to try to get an understanding of this 

Statutory interpretation is the process of interpreting and applying legislation. Some amount of interpretation is always necessary when a case involves a statute. Sometimes the words of a statute have a plain and straightforward meaning. But in most cases, there is some ambiguity or vagueness in the words of the statute that must be resolved by the judge. To find the meanings of statutes, judges use various tools and methods of statutory interpretation

Issue – are small energy producers (under 30 megawatts) excluded from the renewable energy portfolio, aka: do small producers qualify as renewable energy producers? 

Trying to determine if section 7 of the proposition includes small producers in the renewable energy portfolio 

If look at section 13 and 14, seems like small producers are not included in the statute 




Using the “Old Story”, how do we interpret the statute:

(1) Step 1 – look at the plain language/meaning of the statute 

a. 14 and 13 are talking about citing approvals in the public resources code and want to know if small energy producers are included in portfolio in section 7 

i. Section 7 – RPS must have certain % of “eligible renewable energy resources” that term means “solar and clean energy facility” 

ii. Plain meaning – what is a “solar and clean energy facility”

1. proponents say what is the plain meaning of clean energy facility – 

a. plain meaning includes wind, geothermal, solar  (everyone in society includes this to mean clean energy, doesn’t pollute, no fossil fuels) 

b. and in common plain meaning no limit on whether it comes from big producer or small, so under the plain meaning would not exclude under 30 megawatts (so small producers are not excluded) 

2. Opponents of prop 7 – arguing bad drafting and excludes small producers

a. Only other places in proposition that use term “clean energy facility” is in section 14 and section 13, and even though these sections are in different code sections and dealing with cite approval, they are referenced and the only other places using this  terms (only other places where these terms are used) so Section 13 and section 14 are defining what “solar and clean energy facility” 

b. And that definition excludes small producers (under 30 megawatts) 

(2) If the plain meaning is not plain (ambiguous) can imply intrinsic rules to clarify the ambiguity (intrinsic to the text or intrinsic to the way language works) (ex. cannons of construction) 

a. (1) Technical vs. Popular Meaning: common words given common meaning and technical words are given technical definitions 

i. Ex. could argue that facility is a technical term – so the technical term of facility should apply 

1. Section 13 and 14 tell you the technical meaning of plant and facility, they define it 

2. and that technical reading pushes you towards the result that the small producers are excluded 

(2) Texts must be construed as a whole, all parts in harmonious purpose

So not look at section 7 individually, look at the statute as a whole (section 14 and 13) and when you do this leads to excluding 

Other side –say there are multiple statutes, cannon of construction said that statutes on the same subject are to be construed together or alike would also pull in that direction of saying talking about same thing that small providers are excluded 

Proponents – if construe statute as whole look at “purpose and intent” at the beginning and the “findings and intent” and section 2 and 3 are very big broad statements about greenhouse gas crisis, sierra snow pack in danger, and that CA must do something about global warming now, need all renewable air and clean energy sources we can get

And if you consider that you would not be able to read the statue in a way that would exclude any renewable energy source, because utilities now are scrambling to meet deadline of 20% by 2010 and this will up that considerably and will need to buy all the renewable energy they can, and will buy it from the small people as well as big and that is completely consistent with the purpose and intent of statute 





(3) Every word must be given effect in statute 

(4) The express mention of one thing excludes all others 

Items not on the list are assumed not to be covered by the statute. However, sometimes a list in a statute is illustrative, not exclusionary. This is usually indicated by a word such as "includes."

(5) of the same kind, class or nature 

When a list of two or more specific descriptors are followed by more general descriptors, the otherwise wide meaning of the general descriptors must be restricted to the same class, if any, of the specific words that precede them

(6) Upon the same matter or subject

When a statute is ambiguous, its meaning may be determined in light of other statutes on the same subject matter.





(7) word is known by the company it keeps

When a word is ambiguous, its meaning may be determined by reference to the rest of the statute.





(8) Refers only to the last 

When a list of words has a modifying phrase at the end, the phrase refers only to the last, e.g., firemen, policemen, and doctors in a hospital.

If statutory interpretations don’t work go to step 3 of the old story in order to reach the true meaning of the proposition 

Step 3 –Look at extrinsic evidence (extrinsic to the language of the statute) 

Could include parole evidence, another document, legislative history, another document, testimony, and the general social and economic context, the political context of the time 

Judge can look at all these extrinsic things, so lawyers don’t just argue the text 

Ex. with prop 7 would include campaign ads, statements by authors about what prop is supposed to do, etc

Opponents would exclude in renewable energy portfolio producers of less than 30 megawatts

Proponents say that is not true, this proposition is not intended to exclude small providers 

This would be extrinsic evidence of the meaning 

Once you bring in extrinsic evidence, this statute would not exclude small producers (under 30 megawatts) from being included in the renewable energy portfolio 

Another extrinsic evidence would be – what did voters of ca think they were voting for when voted for prop 7, ex. did the voters think they were voting for a proposition that excluded small producers 

Ex. if vote for it anyway and thought it excluded small producers, they must have wanted to exclude small producers 

Other side, no they voted for it because want to do everything they can do fight GHGs and everything they can would include small producers 



Step 4 – look at precedent

Argue the issue was already litigated and the judge in Sacramento made that decision that small energy providers are not excluded (were included) 

Other side – that was not the holding, the holding was that the statue could be read either way but that the judge would not intervene at this early stage and make a final decision (this is just pre election litigation not post election interpretation of a statute, so not going to make a final decision) 



The fact that small producers are included was just dicta 

So can see how it is possible to work through a text and reach a judicial decision applying the rules of the old story systematically and decide that it was a fair and objective process 


B. The Modern Story (Legal Realism/Modernism)  

Real World View – this was expressed by a group of legal scholars who became legal realists




Rejected old view, old story approach 




This is not how the real world works 

Why do these people say that the old story is wrong, not so and need to have a more realistic view of the world? (why did they say this around the turn of the 20th century) 

Need to extend our view and see how it applies to the world, (this was not only happening in law but also in other fields) 

Around the turn of the 20th century was modernist revolution, a definitive cultural break with the past

There is an old way of looking at the world and doing things, and a modern way (which was occuring in literature, art, architecture, and science) 

There was a new way of thinking about things, and see it in intellectual disciplines as well 


Ex. birth of sociology, anthropology, political science


All of the social sciences 


At the university level suddenly these things arose

*What do these have in common, all were children of Charles Darwin, the scientific method of observation in the field of what is really happening and the inference of field study facts to conclusions to determine how the world really works 

When making public policy, modernist thinking was that lets look at things realistically between scientific data/empirical facts as a scientist would or an anthropologists would and then draw inferences from those facts


Don’t assume that we already know what the facts are 

Don’t say some mysterious story that comes from god, or assumptions about the way things work

All of those stories have to prove themselves from actual observations in the field at least on issues of public policy 

This is the way modernism shows up in the law, all these old stories about law coming from nature or natural law is not right or that law is just a product of a state is not right (positivists view) 


Only look at chain of authority in textual meaning 

Legal realists – look at law as anthropologist would, what do people think about the law, how do they feel about it, look at people who break it, follow it, and look at judges and what they are really doing to interpret law (say they are using cannons of constructions but what are they really doing) 

Legal realists created a revolution in law, look at what was really happening 

Also looked at old story rules about how to interpret statutes and the old story rules about how cases are to be read 



Techniques for reading cases



Separate cases into 




Procedural posture




Holding 




Dicta 




Reasoning 

But it is artificial separation, not found in common law – judges decision did not flow in that way back in common law (old times) 

Looking back at cases find they more conversive, judges have a chat about what was going on 

But how do you read those case, there is not even today a clear rule as how to tell holding from dicta 

How do you tell what is the holding of the case – no one knows and there is no rule (even today) that will tell you definitely and objectively the difference between holding and dicta, it is just an argument 

And today, what is holding for one judge can be dicta to another, and what was though to be dicta can become holding 20 years later in the same court 

Why – because the old story is a false story, a myth, instead legal realists look at what really goes on and it is fluid, chaotic, opportunistic and depends upon who the judge is (values of judge, etc) 

The law is not in the text, but in experience 

Lawyers should notice the anthropological fact that law actually arises from human behavior and values rather than words or abstract rules 

There are no categorical rules for finding meaning in statutes, constitutions, contracts and other texts that attempt to guide future conduct

There can be no rule that plain meanings must be followed because words have no plain meaning 

The intrinsic canons of construction are too contradictory and enigmatic to be called rules, and are ignored as often as they are used 

Extrinsic evidence of intended purpose cannot constrain interpreters because the evidence is limitless, manipulable, and unordered and because “intended purpose” is usually a fiction anyway 

By making reasonableness its ultimate requirement the old story welcomes subjectivity after all.  Moreover, the doctrines supposedly promoting rationality are fantasies 

There are no meaningful rules for finding the meaning in the texts of judicial precedents either 
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Summary Legal Realism 
Around turn of the 20th century change to modernism 




Group of people arose called Legal realist 

Notion of legal realism is to adopt the pragmatism that everyone else was adopting in other intellectual disciplines 

Pragmatism – down to earth realistic observation of what is going on in the field (like an anthropological approach) 

Describe what are people doing 

And whatever they are doing record that 

Impossible to make a judgment about whether it is good or bad except from your own subjective values, because everyone is doing something in culture

Pragmatist – think only thing you can do is describe what people are doing, not describe it from a set of truth (religious or scientific principles) just describe what people are doing 

What are judges doing, lawyers doing, how are cases read, how are statutes made 




Do this through subjective observation 

Gone is notion of natural law- if not from some religious source then not law, 

Gone is legal positivist view is that law is whatever authoritatively flows from the state (that is what is the law and only thing that is the law) 

Reason this is not satisfactory to legal realists is that it leaves everything out, ex. like the behavior of people (judges, criminals, lawyers) not looking at actual behavior just looking at decree from the state

But law is an actual activity, it is a cultural activity which people are trying to set rules down to govern their behavior with other people (this is the real law) – according to legal realists, and this goes beyond what legal positivists look at 

So legal realism/modernism overthrows all of the assumptions about the old story about how you find the law

First assumption in old story is that law is in the text 

Legal realism overthrows this= law is in behavior/experience, what has happened what have people done historically, that is where the law has come from 

Ex. this is when Brandeis Brief developed, (no accident) and in this included a lot of facts and history 

Case – Muller v. Oregon, wanted to regulate women’s hours 

Included sociological and scientific research about working and employment conditions and health conditions and the effect on women

At this time thought was women more delicate and shouldn’t work as long as men because ruined their health and made then not as good mothers, so women needed special regulations to protect them in workplace 

Nowadawys routine to put sociological data and health date in brief, 

But at this time revolutionary because its not the sort of thing the old story though needed to be considered when construing the constitution or statute

So idea that law is not in the text its in data and experience, need lots of data to show that law is working and what the law really is 

Not going to be helped by such things as the cannons of construction or plane words of text because cannons of construction are bunk (for every cannon an opposite one can be pulled out to give the opposite result) 





Saw last time prop 7 – “solar and clean energy facility” 

In one section of the statute in public resources code, and other section that talks about what counts in renewable portfolio standard that that statute was amending the public utilities code

Canons of contraction

(1) statutes on same subject should be construed together in harmonious scheme

If legal realist that want to rebut that, how do you get ride of/dispose of that argument 

just chose another canon to get a different result, doesn’t work because always a cannon opposed to the one presented 

Ex. statutes on same subject should be construed together in harmonious scheme

BUT only use cannon above when one statute is unclear, that rule has no application where the words of the statue are plain, and  shouldn’t be used to counter the clear legislative intent 

So should the statutes be used together or is the statute clear – well could use/argue either viewpoint 

(1) Modern/legal realists say no word has a plain meaning, meaning of a word is how you use it, label theory of language was rejected

Look at words, don’t assume that they come with any meaning that nature or god or a dictionary has given them meaning that simply read off

But instead it is the use of the word, look at how do people use the word

So does “clean energy” have a plain meaning 

To determine this have to look at how it is used 

Notion of modernist is that plain meaning rule or textual meaning is nonsense because words do NOT have plain meanings ever 

Words are understood in a cultural context 

The meaning of words can be changed 

Ex. hot and cool, have different meanings 

So not sustainable that language has a plain meaning 

What about a dictionary can open a dictionary and read what clean and separate word energy means and put them together

Why does this not work? Why do dictionaries not possess the plain meaning of texts? 

Dictionary is not authoritative, just sociological or anthropological picture of what is going on 

Can accept it or meaning might have changed 

Therefore can’t go to dictionary to get plain meaning of the word, can go to dictionary to find common patter of use of the word during the time the dictionary was put together, it includes typical uses for the time, but there might be additional uses that have developed since then 

It is counter intuitive for people to think there is no plain meaning 

(1) because we all speak English

a. but this is because all have the same cultural understanding 

(2) and can go to dictionary 

a. but this is just common technical understanding of the word at the time 

According to legal realists 

not going to find the meaning of a statute by applying plain meaning or cannons of construction for reasons above 

(2) The next thing the old story says to look to is the extrinsic evidence to determine what statute or constitution means

Problem with Extrinsic Evidence according to legal realists is 

(1) that extrinsic evidence is limitless 

There is no way to argue to the court that shouldn’t use certain items or certain documents were not includable because the law doesn’t have any rules to exclude anything 

So can bring everything in (all extrinsic evidence) and therefore there is no objectivity possible for the use of extrinsic evidence

Ex. It is just like the fact that history cannot be objectively told 

Every man is his own historian, because it is subjective from his own point of view because have to decide what to include and what to exclude and what to emphasize and what not to emphasize and if draw any conclusions have to weigh the evidence (this is heavy, this is light) and speculate as to meaning (this has this impact this had that) 

So can look at all data, but can’t avoid including some and excluding others

So no objective way to tell a period of history 







(2) Evidence is also highly manipulable 

Some of it is outright fraudulent, especially some of the congressional documents that is in the congressional record is not what was actually said on the floor in congress 

Legislative history can be fraudulently manipulated 

(3) There is no hierarchy of authority for extrinsic evidence

Court could treat one statement as less important than another 

Some extrinsic evidence could be given more or less weight then it should 

So old story doesn’t have any rules about whose extrinsic evidence counts the most 

Old story claims that when have legislative history documents, some things are more important than others and have a ranked weight 




But this turns out not to be true

Courts will just take something and if they want to give it weight they will 







(4) there is not a single legislative intent 

Legislative intent is just a fiction, it does not have any bearing on real world reality 

Why – because authors of statutes, constitutions, etc are dozens, hundreds, and thousands of people drafting the bill, so whose intent are you looking at

Ex. Prop 7 – who are the drafters of prop 7, all of the millions of voters in Ca, so how can one judge say here is what voters intended, can’t it is a fiction 

Even if we could discover legislative intent we are not bound by it, there is no legal doctrine/nothing in the old story that says we have to follow it 

Every generation should interpret constitution to fit its own needs, it is a living document 

Though another approach is to determine intention of founders and follow that 

So there are no rules saying have to follow original intent on anything 


Conflicting rules even within the old story 

Is it a good idea to try to follow original intent of the constitution 

Depends on your philosophy of government 

Modernist point is just that all of this ought to be open, and ought to be honest and candid about what we are doing when interpreting the constitution or a statute and say that we are not really bound by hard and fast rules can go this way or that way, and should go this way for the following reasons, and those reasons will disclose your values and your philosophy of government 

Counter argument – judges just making decisions and getting appointed/elected based on personal values and political ideology and we don’t want that, that’s bad 

But judges inevitably are employing/applying there own personal ideologies and values - that is the point that legal realists are trying to make 

So - Political and conservative ideology (values)  of the judge is highly predictive of the outcome of a case




This is legal realism

Is it true that there is no way to leave your ideology at home when you are a judge and interpreting a legal text? 

if you give meaning to a text, you want other people to adopt that meaning too so can’t be such an oddball meaning or no one else will adopt it 
There is an effort when you interpret a text to look at the community of interpreters and what interpretation they give it 
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C. Post Modernism 


        i. Introduction 





The way that language gets its meaning is that readers bring meaning to the text, the text doesn’t have meaning 




This is the post modernist theory of linguistics



How do people bring meaning to a text 

Texts are words on paper that are signs, but there are lots of signs in a culture and people bump up against signs and it has meaning to us 





People react to signs and give them meanings 





People have experience with text we give it that meaning 

Echo says – how do we bring the meaning to the text, but meanings unique to us are not the only ones 




Labyrinth or encyclopedia of culture 




Or semiotic web of all the signs of the culture 

Individual reader is in the middle of that web, traveling around in web of cultural sign coming at you (some in the form of words on paper in text) and bumping up against them and experiencing them 




Other people in that web also bumping up against them

People in the same place at same time in history will understand the same meanings 

Web changes according to geography, history/time, and the individual who is traveling around the web having different reactions and experiences at the same time

If want other people to adopt your same understanding, then have to restrict your idiosyncratic experiences and meanings and interpretations 

Point – bringing the meaning from us to the text, the text is not giving it to us

If this is true, then the job of understanding interpretation is job of understanding the semiotic web

How to lawyer interpret law or  legal text (this is subsection of larger cultural web, people who are not lawyer do not know about it, but lawyers and judges are in this area of the web) 


What are lawyers and judges doing 

(1) Within this cultural web of the law they are choosing what they are going to call the text that needs interpreting 


There are many choices of text 

(2) Then lawyers are interested in the source of the text because it is persuasive to people 

If someone important or authoritative or knowledgeable says something then more likely to be persuaded that their meaning is the one we should give to text

So lawyers and judges always looking at sources

(3) Lawyers and judges will look at other interpreters of the text

Whether they are the source or not, look what others have to say about it 

In each of these three areas there are multiple choices, but it breaks up the hierarchy of the old story (nothing is weighted in rank order) modernists debunked that, saying that is not how people really do things, there is no hierarchy, and web theory has advantage of spreading out, there is no hierarchy just connections – and that is the way the actual practice of legal interpretations take place 

Just connections, can jump from one point/part of the web to another, can touch other parts of the web

ii. Semiotic Web on pg. 82 – This is how legal interpretation happens 

(1) choices of text

a. words, purpose, judicial cases, silence 

b. sometimes just ignore/disregard certain texts

c. texts plus extrinsic conditions  

d. at some point may run out of law/text

i. then look at consequences, and reason (reasonability), equity  

(2) sources of text

a. judges, drafters, legislature, experts, voters, international bodies, interest groups, god, history/social/economic/political conditions, 

(3) views of other interpreters

a. judges, public, interest groups, experts, press, government officials, politicians, congress (legislative history) 

Overall point, psychology of judge, political policy & views, ideologically, values is a good predictor of how the case will come out 

Because judges just bumping up against the text and having a different experience with it, 


their values, psychology, ideology and will give it different meanings based on those experiences 
so what is determining cases is set of values that the judge has, not the legal issues 

iii. Ex. 

     Studies of judges in environmental cases

Comprehensive study of all National Environmental Policy Act cases shows that federal lower court judges rules in favor of environmental P’s 60% of the time

But judges appointed by republican president ruled for environment 28% of the time



Judges appointed by Bush rule for the environment 16% of the time 


      Federal Appellate courts NEPA cases


 
Dem appointee ruled for environment 58% 



Rep appointee ruled for environment 10%


This shows that what is what is determining the cases is the values not legal issues 


iv. Example of interpretation Using Mass v. EPA 

Massachusetts v. Environmental Protection Agency, 549 U.S. 497 (2007),[1] is a U.S. Supreme Court case decided 5-4 in which twelve states and several cities of the United States brought suit against the United States Environmental Protection Agency (EPA) to force that federal agency to regulate carbon dioxide and other greenhouse gases as pollutants.

Section 202(a)(1) of the Clean Air Act, 42 U.S.C. § 7521(a)(1), requires the administrator of the Environmental Protection Agency ("EPA") to set emission standards for "any air pollutant" from motor vehicles or motor vehicle engines "which in his judgment cause[s],  or contribute[s] to, air pollution which may reasonably be anticipated to endanger public health or welfare."

Two big issues 

(1) standing 

(2) What does the statute require 

a. whether the statute requires the EPA to make a judgment on whether greenhouse gases/pollutants endanger public health and welfare 

Issue (1) Standing- Justice Stevens writes for the majority 

Says yes there is standing and yes the statute requires EPA to make a judgment 

The petitioners were found to have standing, the Clean Air Act does give EPA the authority to regulate tailpipe emissions of greenhouse gases, and the EPA is required to review its contention that it has discretion in regulating carbon dioxide and other greenhouse gas emissions



Step (1) – how do decide what is the text

Start out with the constitution – it requires a case or controversy for there  to be standing 




     So where is this in the web 





“Choice of texts” 

in the words of the document 

look at other judicial cases and simultaneously looking at other interpreters 


(see below) 





Look at other interpreters 






Mainly judges 
 







Also looked at Georgia v. Tennessee Copper 

States have sovereignty and interest in the land (even if they don’t own it) 

Quasi soverign, has interest in all the earth and air in its domain 

Has the last word in whether its mountains will be stripped and its air will be clean 

Look at the Louhan decision

If procedural right given by statute then don’t have to show normal standing criteria 

If statute giving procedural right that is enough for standing, state can go into court and defend that right 




So 

So these cases, which say that there is a procedural right given by statute then don’t have to show normal criteria of standing, just enforcing procedural right, here state of Mass had a procedural right and states being quasi sovereign and rights hat lay behind those of their citizens in the land, so state has right in environment

Mass has that interest in land because of Georgia v. Tennessee copper case

So states have interest in environment according to this case 

And because of Louhan, state has a procedural right to assert that interest






State’s interest lies behind all of citizen 





Robert’s dissent 




Majority’s reliance on TN Cooper is Misplaced 




Lawyers had not cited the case that the Steven’s majority used 




Saying that majority is misreading the case 



So in semiotic web

Stevens citing Louhan, Georgia Copper and putting those together with what statute says about procedural right 

In part of semiotic web that is talking about cases and other interpreters 






Said it was justice Holmes that said these words 

Wouldn’t want to leave out name, Holmes name carries special weight so using this name gives weight to using his interpretation 




But Roberts dissenting  





Saying that majority is misreading the place 

So judicial precedent’s to texts are indeterminate, have justice Roberts and Stevens coming up against text of Louhan and Georgia case and having and articulating different experiences with it 

So what is going to be determinative of how they come out with one group saying cases say this, and another minority saying cases say this 

Could it be political views, judicial philosophy, ideology, what they think about protecting the environment, whether they think the EPA ought to make the ruling their own psychology 

So - Overall point, psychology of judge, political meanings, ideologically is a good predictor of how the case will come out 

Because just bumping up against the text and having a different experience with it because of their values, psychology, ideology and will give it different meanings based on those experiences 

Under Steven’s opinion, MA presumably would not have to show that it meets the traditional criteria of standing 




But Steven’s nevertheless jumps into traditional criteria of standing 

Has to be case or controversy, has to have an injury that is personal to them and actual injury to them, and there has to be causation (injury caused by action) and it has to be redressed by the remedy they are seeking in court




So 





Case/controversy





Injury 





Causation 

Injury has to be redressed by the remedy they are seeking in court 

So even though Stevens says MA (state) doesn’t need to meet original standing requirements, he goes back and talks about how the state meets them 





     These standing criteria comes from long line of cases

So in part of web looking at prior judicial decisions and other interpreters interpretation of them 

What was personal injury to MA


Sea level has risen, it is taking away state’s land on the coast


What does Roberts say about ? 



The loss of land is pure conjecture



There is nothing that supports an inquiry of actual loss 

The part of the web that talks about reason – this isn’t reasonable 

He is doubtful about the facts that the land loss in Mass is caused by sea level rising of land subsistence 

Factual dispute between majority and dissent 

Steven’s is disregarding the texts/ignoring texts that Roberts is pointing to 



This is a standard part/tool of the semiotic web 




What about causation 

To show causation, MA must show that the EPA’s failure to regulate GHG emissions for automobile tailpipes is causing their sea level rise 

Transportation sector emissions were 6% of GHG emissions globally, and that looked significant enough to the majority 





You can’t do everything with one fell swoop 

If redressability had to really cure all problems with on fell swoop, then nobody will have standing

A little bit of time is okay, it is okay to chip away at the problem 




Roberts

There nothing we can really do to cure it all, we need a significant impact to take care of the problem 

You need total cause 

Have to find a more concrete link 

Point – when law runs out at some point judges give up citing cases, just talk about reasonableness about what is going to happen 





Section of web called reason and consequences

Coming up with own personal opinion, policy views, political views, ideology, value system to see what is reasonable and whether the consequences are acceptable or not





So law is indeterminate the choices are up to the judge 



Issue 2: the statue, what does the statue require 



Scalia and Stevens disagree as to what the statute requires 




Majority/Stevens says statute is unambiguous 





The Clean Air Act is really broad and includes GHG’s 

The CAA sweeping definition of air pollution includes physical, chemical substance or matter which is emitted or otherwise enters the air 






Says the statute is unambiguous 

The statue does give the EPA the authority to regulate tailpipe emissions of GHG and the EPA is required to review its contention that it has discretion in regulating C02 and other GHGs




Scalia 

Air pollutant includes only those substances in the air which is making the air impure in the lower atmosphere 

Where is he getting this and how does he deal with the broad definition above (any chemicals in air) 

Looks for a definition of air pollution, definition of air (looked at websters) 

Air – part of atmosphere closest to earth or near the earth 

So Scalia said that this doesn’t include upper atmosphere gases like C02


Pollute means – make or render impure/unclean

C02 doesn’t fall in this definition 

 The question is whether these GHGs are agent under the terms of the statue and that is what the administrator has to make a judgment on (whether these agents are endangering public health and welfare) 

GHG’s are NOT agents because they are not air pollutants




Where is Scalia in semiotic web





Looks at dictionary to get definition of words 




Majority 





Choices of the text 






Words plus context of extrinsic conditions 




So what can we say 





Scalia and EPA’s analysis is clever and reasonable 





Stevens is also reasonable 




Both sides are several different parts of the web

Looking at text, cases, texts plus extrinsic conditions, other interpreters (government officials, views of congress – reference to legislative history) 

So both looking at the same parts but coming up with different interpretation 

Each of the sections of the web can give rise to different stories/interpretation that can give rise depending upon experience of person bumping up against it 





So both sides are playing an interpretation game

Judges have pretext that something is going to constrain their judicial opinion and lead to objective results 

So judges argue about statutory meaning, deference to administrative agency, prior cases, etc. argue about all these things BUT the truth is that very good stories can be told on all sides of these things 

So lawyers need to make a story out of the pieces of the collages  

The legal material and documents are really indeterminate 


Lawyers tell the story of their client 

What about judges 

Want to be fair and objective but know that materials run out and before they run out lead to indeterminate results, so have to make choices at every step using own 



Values 



Life experiences



Ideology



Philosophy of government 

This is what judges really do according to legal realists/modernists (and Benson)  

But judges don’t like this, so how to they fool themselves that this is not what they are doing 





Look at statistics, most cases 83% animity 

Judges are so unanimous, (83% of cases unanimously decided) so the law is actually constraining their decisions, not their values making decisions 




But why is this not true





Judges share same culture, 





Looks like animity but really work load sharing doctrines 
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3. Going to Court (theme) 

Step 1 - Mass v. EPA – Standing  
What does Mass v. EPA stand for 

Stands for a relaxed standing doctrine at least when a state is involved l

State can protect sovereign interests in all the land and all the earth and air in their jdx beyond individual property titles so have standing 

Special and when show this procedural right don’t have to show all the requirements for standing that are normally required 

But then judges talked about/looked at regular standing doctrine 

Case/controversy




Injury 




Causation 

Injury has to be redressed by the remedy they are seeking in court
You can’t do everything with one fell swoop, so don’t have to cure the whole problem 

If redressability had to really cure all problems with on fell swoop, then nobody will have standing

A little bit of time is okay, it is okay to chip away at the problem 

So still argue/consider these (in case will often add a person as P so these are met) 



What does it mean for GHG’s regulation 

Seems to mean that EPA has maybe all the authority that is needed to set up a full blown complex GHG’s regulation system in the US just under the Clean Air Act

The EPA won’t use this authority but, according to this case the CAA says that EPA has authority over motor sources of GHG’s (vehicles) and it must make a judgment about whether GHG’s are harmful to health and public welfare and must act on that judgment 






So could take care of the whole automobile sector, 

The case also reaches a definition of air pollutant which involves/includes GHG’s 

So EPA has authority to clean up stationary authority of GHG’s and authority to clean up mobile sources so has complete authority 

So don’t need the proposals that we talked about (ex. Waxman) can do it under the CAA

But EPA won’t do it, because this is Bush administration and they don’t want to do anything about GHGs

Its also not going to happen under the Obama administration because there would be too many people yelling politically, they wan the process of working out a compromise in congress (with interests of ethanol, coal industry, interest of alternative energy industries and clean air advocates, interests of international obligation) 





so there will be some form of legal action

the fact that EPA has authority to do it puts pressure on legislature to do something 

Obama could just say we can act already have the authority under the CAA


Can tell Congress that we (the executive) have authority to do it under the CAA and we are going to move ahead with GHG regulation which may be a way to steamroll interests in congress 

The importance of the case sin the shift in the understanding of political power to regulate GHGs




What did Bush administration do since Mass v. EPA

Announced a rule making procedure – we know have the instruction from the Supreme Court and in order to take informed action in response to the decision, we now announce a rule making procedure and invite comments from the public, we will consider the comments and then make a decision 

Comments aren’t even due into the EPA yet – in effect they have decided to run the clock until they leave office 


So there will be no decision 

An even if they would get a decision, the Obama administration would surely reverse it 

So this is in the hands of the Obama administration – needs to reverse what Bush was doing about this 

But it won’t be easy because they will have to say that they have authority to regulate but we won’t do it until we have legislation from congress or they might say here is our action in regulating GHG’s from mobile and stationary sources and propose a piece of what they will send to Congress as part of the package of the legislation 


Step 2 – After standing, what statutes could bring lawsuit under? 
What the possible relevant litigation statutes are and what the problems are and how it is working out 

Does it make sense for lawyers to go to court on any of this or should we just concentrate on getting new legislation and regulations in place

Hypo: West Coast Office of Natural Resources Defense Board 
What are the possible legal strategies if we file a lawsuit in the following hypo: 

Ships coming into port at long beach and San Pedro (shared by City of LA and the City of Long Beach) 

We are only worried about the City of Long Beach. Ships come into Harbor to unload.  They sit and keep their engines going and burn diesel (diesel is very dirty- particulate matter, smoggy) People who live around there tend to be lower class and people of color.  They’re raised issue of environmental injustice – cleaning up air in South Coast Air Basin, but isn’t worried about port which is the largest source of dirty air in South Coast Air Basin. Many attacks on air pollution at the port. But this problem not yet cleaned up, ships ideal. It is bad for people around there and bad for GHG’s because emitting fossil fuels and fair amount of GHG’s 

NRBC has petitioned the city of long beach to change its permit process (ships have to get permit to come into the harbor and dock there) and get permits from central maritime administration 

Petition don’t give them a permit unless they cut their diesel engines and hook into an electric line which is powered by wind 

No response from the city of long beach and maritime agency

Both just approved new permits for 10 shipping 

Want to file a lawsuit 

What cause of action and what possible legal ammunition is there in the following statutes

Wildlife Protection Statutes 

(1) marine mammal protection act

a. summary of act

b. what does it include in this context

(2) endangered species act

(3) NEPA and SEQA 

(4) Common Law Nuisance 

a. Do we have a cause of action in common law, forget the statutes 

http://www.communityrights.org/PDFs/Warming%20Law/CRS_4_7_08.pdf
(1) Marine Mammal Protection Act 

a. The Marine Mammal Protection Act (MMPA)51 bars the taking of marine mammals, with exceptions. One exception is for “incidental takings” by specified activities.  It provides that persons “engage[d] in a specified activity (other than commercial fishing) within a specified geographical region” may request the Secretary of the Interior or Commerce to authorize, for up to five years, the incidental, but not intentional, taking of small numbers of marine mammals. The Secretary must grant the authorization if he/she makes certain findings — including that the effect of the incidental take will be “negligible” — and promulgates rules setting out permissible methods of taking by the specified activity. 

Case: Center for Biological Diversity v. Kempthorne
Environmental groups challenge one such “incidental taking” rule promulgated by the Fish and Wildlife Service (FWS), Department of the Interior. The rule authorizes the incidental take of polar bears and Pacific walrus for five years resulting from oil and gas activities in the Beaufort Sea and adjacent coastal areas of the Alaska north slope. Plaintiffs argue that the rule violates the MMPA and thus is arbitrary and capricious by permitting more than a “negligible” impact on the species, based on the combined impact of oil-and-gas activities and climate change.

Bush administration settled and was forced to list the polar bears as endangered 

**Polar bear case there was a rule allowing incidental taking of polar bears by these oil and case activities, but statute only allows incidental “negligible” takings, and secretary could not promulgate valid rule if more than incidental takings, and P’s theory was that GHG’s emissions was effecting polar bears habitat and secretary wasn’t taking that into account

So producing oil and gas that would be burned and lead to global warming and would harm the polar bears and that is why the rule got struck down and was no good 


Here – are they’re any marine mammals in our hypo that are being endangered

Need to go down to the harbor and look for seals, sea lions, porpoises and then claim that they’re habitat is threatened by global warming 

Need some science like the polar bear that their habitat is warming up and threatening their habitat and thus their survival and therefore it is a taking 




And GHG’s are the culprit 

(2) Endangered Species Act 

a. Under the Endangered Species Act (ESA), animals (and plants) may be listed as endangered or threatened. 

b. As to a listed species, two of the act’s provisions are particularly relevant.

i. Section 9 makes it unlawful to “take” a member of a listed endangered species, and has been extended by regulation to most threatened species.
1.  Exceptions from the take prohibition are possible, as through incidental take permits.

2. unlawful for anyone to take under this section! (Section 7 is about federal agencies)

a. section 9  - applies against private people so could sue shipping agencies 

ii. The other provision, section 7, demands that each federal agency “insure that any action authorized, funded, or carried out by such agency ... is not likely to jeopardize the continued existence of any endangered species or threatened species or result in the destruction or adverse modification of [designated critical habitat] of such species....” 
1. To achieve this goal, section 7 directs a federal agency, upon finding in a biological assessment that a proposed agency action is “likely to affect” a listed species, to consult with the appropriate wildlife agency — 

a. the FWS or National Marine Fisheries Service (NMFS). 

b. This is called “section 7 consultation.”

c.  Then, the FWS or NMFS prepares a “biological opinion” concluding either that the proposed action would not violate the no jeopardy/adversemodification mandate, or that it would violate the mandate, in which case FWS or NMFS must suggest “reasonable and prudent alternatives” that would not violate the mandate.

*this is a broader class of marine animals, any flora and fauna, 

Find endangered threatened species, flora or fauna then link the danger to global warming gases

Want to say that their ships burning fossil fuels while idling in port is warming the climate and endangering the species and therefore violating the endangered species act 

Is it to far out to claim that greenhouse effect is jeopardizing endangered species 




Mass v. EPA (use this case to argue point below) 





When it discusses the standing doctrine, 





Can attack problems little by little

Can take from MA v. EPA that we don’t have to fix things in one fell swoop, that we can attack problems little by little 

Can look at the incremental impact of any action and try to stop those 
If you talk about any ship coming into harbor and emitting fuel, so maybe we should limit their emissions overall and require them to transfer to some form of renewable energy 

Since we have jdx over all American flag vessels, they have authority to tell all the ships in the world no GHGs

Overall – its even more possible to use the GHG’s connection under the endangered species act than marine mammal protection act, its easier to show that global warming is changing the habitat of lots of species 

(3) NEPA          National Environmental Policy Act
a. National Environmental Policy Act (NEPA) is a sweeping policy that the federal government must consider the environmental impacts of its actions. 

i. *must consider the environmental impacts of its actions

1. does this through the production of information, in the form of environmental assessments and environmental impact statements, and does not require that an agency choose from among its options the one with the least environmental impact

ii. But NEPA does not require that an agency chose form among its options the one with the lease environmental impact 

Gives procedural right that agency must prepare an adequate impact statement, but not a substantive right that have to chose the action with the least impact 

*but just the procedural disclosing of the scientific disclosing and necessary discussion of the alternative is enough to change the substantive decisions that are being changed 

So even though just procedural right it is important 

Under SEQA (CA act) agency is required to chose the least harmful action, even though NEPA not required to do so 

Step 1 - Mass v. EPA – Standing 

Standing – state has soveirgn authority/standing to protect all land and air in their jdx 

If not state or still state - But court still went through all of the regular standing doctrine so still would need to analyze it 

Agencies usually join people (in the community) as plaintiff’s to meet regular standing doctrine 

So under regular standing need causation – problem ships in harbor are causing GHG’s and global warming but not the entire problem, is that okay 

Yes because in Mass v. EPA said can tackle the problem small steps at a time, don’t have to solve the entire problem 
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National Environmental Policy Act

         Policy – federal government must consider the environmental impacts of its actions

o       Through the production of information, in the form of environmental assessments and environmental impact statements

         Requires federal government agency to carry out EIS (Env. Impact statement) on anything they undertake 

o       DOES NOT require than an agency choose from among its options the one with the least environmental impact

         Standing issue

o       NEPA confers only a procedural right (requiring a federal agency to prepare an adequate environmental impact statement)

o       NOT a substantive right (having the agency select a particular course of action after preparing the EIS)

o       BUT the procedural right has an enormous substantive impact b/c after preparing these EIS, the agencies won’t want to have horrible environmental impacts 

         Here

o       Ships have to get approval from Federal Maritime Agency, so would have to get an EIS

o       Neither Long Beach and Fed Maritime Agency did an EIS

o       Standing

         If going into for CL cause of action or non-procedural right, have to go through standing test (particularized injury, causation, etc.)

         But here, there is a procedural requirement that agencies do an EIS, and the only question in these cases should be whether the procedure that is set out by the statute affects the Ps concrete interests in a way that is among those interests that the statute is designed to protect (is Ps interests in zone of interests that statute is designed to protect)

         With NEPA statute, the interests of the statue is in the zone of environmental information and what the environmental information is going to be and here, we litigate and concern ourselves with environmental questions, so it would seem that the NRDC would have the standing to challenge the agency on failure to follow the procedure

         If courts go beyond that and look for particularized interests, a lot of organizations will join with them some real live people (Ex. Get individuals who live in Long Beach to sign on as Ps so there are some people who are affected by the particularized interest)

         If court did apply the 3 part test here for standing, the 2nd prong of causation (are the emissions from ships causing global warming)?

         Yes they are causing it, but only by a tiny bit, but under MA v. EPA little steps are okay and we don’t have to solve the problem all at once

o       This flies under the banner of cumulative impact 

o       There’s a NEPA violation, would get a report/analysis (EIS) to look at re emissions and impact of emissions in the area

         So would see what the impact is

         AND would also have to lay out mitigation measures, alternatives to the proposed action and an analysis of those

         It is meaningful to get alternatives to the proposed action that have less impact on the environment

         So under NEPA, would have to analyze impact and have to give alternatives and analyze those alternatives 

o       Would also sue Long Beach under the state equivalent

o       Where would this lawsuit be?

         It would have to be in federal court b/c can’t sue a federal agency in state court

         Then would have to have federal court take jurisdictional control over the state action against Long Beach

o       Even if only one against won, would still wind up pushing to the right result


(4) Common law Tort Nuisance 
Legally, the term “nuisance” is traditionally used in three ways:
· 1) to describe an activity or condition that is harmful or annoying to others (e.g., indecent conduct, a rubbish heap or a smoking chimney)

· 2) to describe the harm caused by the before-mentioned activity or condition (e.g., loud noises or objectionable odors)

· 3) to describe a legal liability that arises from the combination of the two[2]. However, the “interference” was not the result of a neighbor stealing land or trespassing on the land. Instead, it arose from activities taking place on another person’s land that affected the enjoyment of that land[3].

The law of nuisance law was created to stop such bothersome activities or conduct when they unreasonably interfered either with the rights of other private landowners (i.e., private nuisance) or with the rights of the general public (i.e., public nuisance)

A public nuisance is an unreasonable interference with the public's right to property. It includes conduct that interferes with public health, safety, peace or convenience. The unreasonableness may be evidenced by statute, or by the nature of the act, including how long, and how bad, the effects of the activity may be.[4]
A private nuisance is simply a violation of one's use of quiet enjoyment of land. It doesn't include trespass.[5]
Spill over use – if rightful use of your own property – if someone else does have a spillover effect on your property, nuisance protects that 

Under the common law, the only remedy for a nuisance was the payment of damages. However, with the development of the courts of equity, the remedy of an injunction became available to prevent a defendant from repeating the activity that caused the nuisance, and specifying punishment for contempt if the defendant is in breach of such an injunction.
There are ways to sue under common law tort 

But there would be enormous hurdles to cross to sue 10 or 20 shipping companies rather than a federal agency and city 

Basic and ancient common law doctrine to stop spillover effect 


      Is GHG spillover effect

Well changes climate for the whole world, so everyone in the whole world has a claim against the tortforseaor who are emitting GHG’s 



What is the problem with these claims, why court won’t tackle it 

(1) lack of standing

a. There are three constitutional standing requirements:
i. Injury: The plaintiff must have suffered or imminently will suffer injury - an invasion of a legally protected interest which is concrete and particularized. The injury must be actual or imminent, distinct and palpable, not abstract. This injury could be economic as well as non-economic.
ii. Causation: There must be a causal connection between the injury and the conduct complained of, so that the injury is fairly traceable to the challenged action of the defendant and not the result of the independent action of some third party who is not before the court. Massachusetts v. Environmental Protection Agency (global warming caused by EPA's refusal to regulate carbon dioxide emissions satisfied element of causation for Massachusetts's alleged injury of loss of coastland).
iii. Redressability: It must be likely, as opposed to merely speculative, that a favorable court decision will redress the injury.[4]
(2) political question doctrine 

a. judicial doctrine which requires the court to see if the answer/problem would be better resolved in one of the other branches, either executive or legislative branch  

Summary: 

So - are any of these lawsuits a good idea, through the clean air act, endangered species act, marine mammal protection acts,  NEPA (federal) or SEQA (ca equivalent, except requires the least destructive means to be used) or common law nuisance – could regulate all the GHG problem in this country through these statutes, if win these cases could come up with regulatory structure for GHGs 

these are not greenhouse gas statutes, they are dealing with other issues but you see how lawyer’s are using them because there is a connection between what they cover and the GHG problem 

one way to look at it is to go into court and force judiciary to come up with solutions and will force the political process to move, so be a catalyst 

Professor’s instinct is that these problems are only going to be solved legislatively, courts will not come up with a global coherent approach to solving/tackle climate change problem 

Legislative and administrative process drafting the rules and putting in the legal form and implementing is probably how it is going to be solved 

But it is also useful to have NRDC out there doing this work because do put useful pressure on the political process to get something done 

C. State Legal Solutions – CA 

1. California Assembly Bill 32 – Draft Scoping Plan 

a. Introduction 




Law that requires reduction of GHG level to 1990 levels by 2020




Whole series of comprehensive steps to achive this




Air Resources Board is to achieve this goal 




Statute makes a mandatory statewide cap for CA





GHG’s emissions must be returned to 1990 levels by 2020

Everyone in CA is bound by this, all state agencies have responsibilities but the air resources board is the lead agency 

Air resources board is going to work with the Climate Action Team (all state agencies have special responsibilities and all sent representatives from their agencies to Climate Action Team to work together regarding GHG’s problem) 

Air Resources Board 







Held work groups, meetings etc 

This progress is very open and transparent and lots of opportunity for groups to be heard






Come up with draft scoping program

if passes will effect every business and individual in state of CA, will directly effect sources of 80% of GHG’s in the state and indirectly effect 100% of the GHG in the state in order to ratched emissions down to 1990 levels 

and here didn’t come from federal government, instead state of CA goes out and announces completely comprehensive 

(1) first all GHG’s will be inventoried 

a. what were GHG’s by 1990 

i. did that and met the deadline by last year  

b. what they are now 

c. what they expect them to be by business is ususal model by 2020 

d. so have all those numbers and know how much GHG’s need to be reduced 

i. looks like going to have to reduce about 175 metric tons equivalent 

(2) also set out early action 

a. what can be done quickly 

b. determine what those early actions are and can be done quickly 

c. and agency did that met it by last year

(3) now required to come up with scoping plan for the next 10 years through 2020

a. it is done and drafted this is what we are looking at 

i. but it is just a road map

b. if approved in agencies go back and draft specific regulations 

i. those have to be finished by 2011 and will take effect in 2012 

ii. so on a fast track 

Nothing like this in other states, some states have moved to copy it, but it is the most ambitions plan in the US and possibly the world 

This is very advanced and comprehensive and rigorous scheme 

CA is really leading the way and wants to be a world model 

Critics - So what if CA does this, it won’t solve the GHG’s problem because CA only constitutes about 6% of global GHG emissions 

But we are 6th largest economy in the world and big emitter of GHGs, world GHG problem will not be solved if CA does not go along 

CA’s action is a necessary but not sufficient condition to solve GHG problem globally 

But we effect the world economy because we are such a strong consumer in the market 



Other 2 big things going on in CA 




Pavly tailpipe automobile emissions standards 





First passed in 2002





Out to be looking at GHG’s emissions from vehicles 

Schwarzengar ordered to have 80% reduction cut in 1990 emissions 

b. Specific Reduction Measures in AB 32
(1) Cap and Trade Programs 





Can bank for future use if you are under the cap 

Encourages trade of this value if they’re meeting the target under the program 

Assigns currency (allowances given by the state applied by cap under emissions period) 

Have both cap and trade in AB 32 but its language is that the ARB shall make the decision, it is not required that ARB adopt a cap and trade system 







Probably are going to adopt it 







Politically seems like this is required 

California is working closely with other states and provinces in the Western Climate Initiative (WCI) to design a regional cap-and-trade program that can deliver reductions of greenhouse gas emissions throughout the region.

A cap-and-trade program sets the total amount of greenhouse gas emissions allowable for facilities under the cap and allows covered sources, including producers and consumers of energy, to determine the least expensive strategies to comply.
Line that says ARB is aware of problems with the cap and trade system, and if they adopt a cap and trade system has to make sure have effective regulations to take care of the cheating problems and additionality problems 

85% of CA greenhouse gas emissions are covered by the cap and trade system 





What percentage of GHG’s comes from the…

Transportation section 38%

Electricity sector is about 25% 

So the cap and trade system has to be covering automobile GHGs and electricity GHGs

So is the cap and trade system going to be the only mechanism in these sectors? NO 

They have 3 mechanisms affecting these sectors, 

They are also adopting mandatory regulation, and cap and trade system, and carbon taxes/fees

(2)Light Duty Vehicle GHG




     Pavly 

Regulation that directed the ARB to adopt vehicle standards to the maximum extent technologically feasible, beginning in 2009 

Regs adopted in 2004, but they had to apply to the EPA to get a waiver under the Clean Air Act to implement these

CA has applied for the waiver and they didn’t get the waiver

CA is the only state under federal law that can apply for a waiver from the federal standards (because ca has higher standards) 

Because CA said that the Clean Air Act will clean up smog, but CA has special problem (LA drowning in brown smog) so we want higher standards 

SO allows CA to apply to EPA to get a waiver to allow CA to apply higher standards

EPA tried to deny that it had authority under the Clean Air Act to deal with GHG, but MA v. EPA said EPA did 

Finally, the administrator of EPA denied the waiver

CA an the other states who can piggyback on Ca’s waiver and want to do that, have gone to court to try to force EPA to issue the waiver

This willl likely be moot because Obama administration will allow CA to have the waiver

**Regulation don’t’ say you have to meet X miles per gallon, because don’t want to interfere and be preempted by CAFÉ standards (Federal standards) 

Regulation just came up with new technical ideas – by adaptation of these tinkering and doing certain things to the engine that are not that expensive can reduce GHG emissions by up to 30% 





*This is phase 1 to get the waiver 

Article on twen - Obama to move fast on energy and Calif. waiver 
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Back to cap and trade system 


Cap and Trade System 

A cap-and-trade program sets the total amount of greenhouse gas emissions allowable for facilities under the cap and allows covered sources, including producers and consumers of energy, to determine the least expensive strategies to comply.

The currency will be in the form of allowances which the State will issue based upon the total emissions allowed under the cap during any specific compliance period. Emission allowances can be banked for future use, encouraging early reductions and reducing market volatility. The ability to trade allows facilities to adjust to changing conditions and take advantage of reduction opportunities when those opportunities are less expensive than buying additional emissions allowances.


Western climate initiative 

California is working closely with other states and provinces in the Western Climate Initiative (WCI) to design a regional cap-and-trade program that can deliver reductions of greenhouse gas emissions throughout the region
This is an ongoing legal structure of states undertaking obligations dependent upon each other 



Have an interstate compact going on, but also an international compact

Includes: 6 or 8 other western states, and includes 4 Canadian provinces



Are they’re any constitutional problem of working with Canada? 

State has no standing to enter into treaties, or conduct treaty negotiations 

Is it preempted by the foreign affairs clause of the constitution, congress is given the authority to control interstate and foreign commerce

Or preempted by provision that foreign affairs conducted by national government and the state department? 

Indonesia is coming to CA for a conference on the carbon trading program in Beverly Hills (taking place today) 



Schwarzenegger convening a summit in Beverly Hills 

Alliance of states, provinces, and regional governments to influence new global climate treaty 

2 Indonesia and 4 Brazilian states for rain forest preservation (as a carbon offset for pollution here in Ca and other states in Western Climate Initiative)  

Share technology and cooperate on reducing global warming emissions 

Adopted goals to reduce GHG emissions that, in total, reduce regional emissions to 15% below 2005 levels by 2020

This goal is approximately equal to Ca goal of returning to 1990 levels by 2020

What good does it do CA, to get 6 or 8 western states and some provinces to agree on the regional cap and trade system




CA can get greater emissions reduction if involved in this system 

Instead of spending a lot of money reducing GHG emissions here, we go to the climate registry of the western states and see that there are some states and Canadian provinces (and maybe if this deal goes thru with Brazil and Indonesia) then just buy credit 




Business can buy offsets (credits) to meet the requirements 





That is how cap and  trade system works 


There are a lot of criticisms of cap and trade systems 



Talked about in earlier class 

California Light- Duty Vehicle Greenhouse Gas Standards 

Phase I- California needs a waiver because their standards are higher then national standards, EPA declined the waiver and lawsuit is pending, however think that Obama administration will grant the waiver so waiting


Waiver under the clean air act


Then other states can voluntary follow 

Don’t require higher Café Standards (because would be preempted), but do require cars sold in Ca in 2009 to have technical modifications in the way the engine works which will result in 30-33% reduction in GHGs

Phase II


More stringent standard 

Expand it outside of cars and light trucks to heavier cars/trucks AND to increase efficiency requirement

Note-this doesn’t replace Café Standards, this is on top of it 

         Basically 

California is the only state allowed to adopt its own vehicle standards (though other states are then permitted to adopt California’s more rigorous standards), but California cannot implement the regulations until U.S. EPA grants an administrative waiver.

California wants to implement Pavley standards, but EPA denied the waiver 

California and others are challenging that denial in Federal court.

But expect Obama administration to grant waiver 


Part 1 get waiver


Part two stricter regulations 

Can’t have higher Café standards (preempted) but require tweaking of engines resulting in 30-33% less emissions
Article on twen - Obama to move fast on energy and Calif. waiver 

Energy Efficiency 

This measure would set new targets for statewide annual energy demand reductions of 32,000 gigawatt hours and 800 million therms from business as usual32 – enough to power more than 5 million homes, or replace the need to build about ten new large power plants (500 megawatts each). These targets represent a higher goal than existing efficiency targets established by CPUC for the investor-owned utilities due to the inclusion of innovative strategies above traditional utility programs

Key energy efficiency strategies, grouped by type, include:

Cross-cutting Strategy for Buildings

“Zero Net Energy” buildings33

Codes and Standards Strategies

More stringent building codes and appliance efficiency standards

Broader standards for new types of appliances and for water efficiency

Improved compliance and enforcement of existing standards

Voluntary efficiency and green building targets beyond mandatory codes

Strategies for Existing Buildings

Voluntary and mandatory whole-building retrofits for existing buildings

Innovative financing to overcome first-cost and split incentives for energy efficiency, on-site, renewables, and high efficiency distributed generation

Existing and Improved Utility Programs

More aggressive utility programs to achieve long-term savings

Other Needed Strategies

Water system and water use efficiency and conservation measures

Local government programs that lead by example and tap into local authority over planning, development, and code compliance

Additional industrial and agricultural efficiency initiatives

Providing real time energy information technologies


Solar Water Heating

Solar water heating systems offer a potential for natural gas savings in California. A solar water heating system offsets the use of natural gas by using the sun to heat water, typically reducing the need for conventional water heating by about two-thirds.


Combined Heat and Power

Combined heat and power (CHP), also referred to as cogeneration, produces electricity and useful thermal energy in an integrated system
When you generate electricity, there will be thermal energy created, so if you can capture it, you can use it for energy for other purposes 

Generate electricity and capture it and run it through water and make steam, and when you make steam can turn a coil that will create more electricity 

Renewables Portfolio Standard 

Renewable energy includes (but is not limited to) wind, solar, geothermal, small hydroelectric, biomass, anaerobic digestion, and landfill gas. California’s current Renewables Portfolio Standard (RPS) is intended to increase that share to 20 percent by 2010.


Currently only at 12%


Current standard 20% by 2010 

In the year 2020, the standard is 33% 

A key prerequisite to reaching a target of 33 percent renewables will be to provide sufficient electric transmission lines to renewable resource zones and system changes to allow integration of large quantities of intermittent wind and solar generation.

A key prerequisite to reaching a target of 33 percent renewables will be to provide sufficient electric transmission lines to renewable resource zones and system changes to allow integration of large quantities of intermittent wind and solar generation. The Renewable Energy Transmission Initiative (RETI) is a broad collaborative of State agencies, utilities, the environmental community, and renewable generation developers that are working cooperatively to identify and prioritize renewable generation zones and associated transmission projects.

Another key action that may help to achieve the renewable energy goals is to reduce the complexity and cost faced by small renewable developers in contracting with utilities to supply renewable generation

Low Carbon Fuel Standards 


Part of multi-tiered approaches to vehicle emissions 


Trying to reduce carbon intensity 



Developing low carbon fuel standard 

Goal – reduce the carbon intensity of Ca’s transportation fuels by at least 10% by 2020


Low carbon fuel – it is not gasoline, talking about corn ethanol 



Have to have X percent of fuel going into the tank be low carbon fuel 



Turned out corn ethanol not working, but still hope for biofuels 

Move towards biofuels in CA under this plan, and fight will take place in CA in the next few years what type of biofuels and how do you measure them 

Vehicle Efficiency Measures 


Several additional measures to redcuce light-duty vehicle GHG emissions 



Sustainable tire practices 




Making sure that tires are properly inflated 

Some tires will be more efficient than others, just in the way that the tires are put together 



Engine load vs. lower friction oil 

Engine would be more efficient by reducing the need to use the air conditioner and using low friction oil 

Propose to get a little piece of the pie (lower emissions) by making sure the oil and air conditioning and tire inflation are better than they are now 





Pavley standards also worked on this (phase 2 of pavely) 

Goods Movement 


Reducing emissions from ships and related facilities around the ports 


Ship electrification 

Ships in electrification when in port instead of running their engines when they are idling 


Reduce friction 


Advanced combustion strategies 


Waste heat recovery 


Electrification of accessories 

Measure also includes the trucks that are coming in and out of the port, 

*intend to get 3.7 tons reduction in GHGs

Million Solar Roofs Program 

California has set a goal to install 3,000 megawatts (MW) of new solar capacity by 2017

The Million Solar Roofs Initiative is a ratepayer-financed incentive program aimed at transforming the market for rooftop solar systems by driving down costs over time

Ratepayer – consumer, so when get bill from energy company line will say Million Solar Roof Program X dollars, and utility is going to take the money and finance cheaper solar roofs under this program 


Think this program applies only to new developments 

requires publicly-owned utilities (POUs) to adopt, implement and finance a solar incentive program. This measure would offset electricity from the grid, thereby reducing greenhouse gas emissions.

Million solar panels on a million roofs of houses, this program only applies to new developments, 


This will be subsidized through this program 


However, this would only result in a small reduction in GHG emissions 


It is good, but it is not enough 



Only reduction of 2.1 of 175 

Obtaining the incentives requires the building owners or developers to meet certain efficiency requirements: specifically, that new construction projects meet energy efficiency levels that exceed the State’s Title 24 Building Energy Efficiency Standards, and that existing commercial buildings undergo an energy audit.

Medium/Heavy duty vehicles 

Medium- and heavy-duty vehicles account for approximately 20 percent of the transportation greenhouse gas inventory. 

Requiring retrofits to improve the fuel efficiency of heavy-duty trucks could include a requirement for devices that reduce aerodynamic drag and rolling resistance. 

In addition, hybridization of medium- and heavy-duty vehicles would also reduce greenhouse gas emissions through increased fuel efficiency. Hybrid trucks would likely achieve the greatest benefits in urban, stop-and-go applications, such as parcel delivery, utility services, transit, and other vocational work trucks.


Reduces 1.4 tones out of 175 

Industrial Emissions 

Require major industrial facilities to audit/assess impacts of replacing/updating older units (ex. boilers and heaters) and replacing them with combined heating power units 



Also identify potential reduction of GHG emissions



Requires that facilities see how they can reduce GHGs 


Applies to big manufacturing facilities 

These faculties are leaking GHGs and methane, lets require them to find the leaks and then correct them, stop them 

Green Building Standards 

When add together energy when buildings use and energy use when build them, are second largest GHGs emitter, make up almost 25% 


Two prong approach 

Want to reduce emissions through the design and construction of new buildings 



And retrofitting and renovating old buildings 

Buildings are permitted by local governments, not the state, so how does this get implemented? 



Will the state ARB take over permit of buildings? 



How will they make sure green building standards are put into effect? 



Set up standards to encourage the local government to voluntarily comply 

State will require all of its buildings to achieve the LEED standards (separate set of building codes) 

State required green building standards code, adopted by the Building Standards Commissions




For all new construction in the state




Work like all building codes- 





We have a state uniform electrical code, plumbing code, etc

And local, city and county governments adopt these measures on their own 

So there is just going to be a state green standard building program (not as tough as the LEED program) 

Program now is voluntary, going to make it mandatory, so that local governments cannot get out of the plan on how to make your buildings efficient 

High Global Warming Potential Gases


Reduce high global warming potential gases



Found in refrigeration, AC, fire suppression, insulating foam 

Problem with these is that a few pounds of them can have equivalent effects of tons of C02

Primarily released through leaking and disposal 


Direct regulation 

Checking on auto airconditioning systems and refrigeration system to make sure they don’t leak 


Use of Mitigation Fees 

Set upstream mitigation fee on those devices and applications that use these gases




Putting a tax on it where it is produced 

Designed to discourage its production, so the companies that produces it will find another gas or technology 

Tax discouraging the use without flatly banging it 

Some of the money that comes from these gases (when they are taxed) can be used to mitigate other GHGs


Gases just sitting around in existing old refrigeration, or AC or foam insulation 

Recycling and Waste 

That by increasing current recycling and waste measures moving towards a zero waste policy CA and decrease methane emissions from landfills and decrease the amount of GHGS that is produced in the production of products that should be recycled that are just thrown out 

Less carbon impact to recycle something than go thru the entire manufacturing process of taking the raw material to put a product on the market, this elevates the carbon impact

If making something from raw material of those substances(plastic, glass aluminum) than more GHGs created then if you make something from a recycled glass, plastic or aluminum into new products



Another reason methane gas problem in landfills 




Best thing to reduce methane is to not produce it in the 1st place 

Don’t put waste in landfills everything is recyclable or compostable 





Some cities are reducing by 75% and some goal to 100%





Goal reduce the waste, put in recycle or compost 



Also running out of space in landfills 
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-          Consensus as to whether we can forecast catastrophic climate change ahead – is the world on a path to climate change catastrophes or are we on the path to avoid it

o       At the moment, we are not on the path to avoiding it

o       Real question: Whether the target amount of GHG under the proposals is sufficient

         3 criterion

         What is the target, what is the proposal out there?

         What is the comprehensiveness of the coverage?

         Workability, administrative efficiency

o       Even if we had a target of 80%, what if it had an implementation that was flawed

o       Ex. Cap and trade mechanism

Swarengaar in CA 
Article in Newspaper on Obama 

Sent a message to Swartenaggar’s climate change meeting going on right now (video statement) – meeting in Beverly Hills 

US will take lead cutting emissions by 80% by 2050 

Initiate cap and trade system 

Obama not going to climate change meeting, said only one President at a time does not want to upstage Bush but will be sending advisors to the meeting 

Obama has taken a position publicly that is very much opposed to Bush’s policy 

Arnold and other governor’s at the meeting and heads of regional governments in Brazil that are there, have signed a memorandum of understanding about forests and forests preservations 


Two prongs 

(1) all jdx agreed to cooperate on issue of how to save tropical forests and what type of technology is needed

a. Professor said - no trick, just need to stop cutting them down that is what the problem is 

(2) They would agree to hold a talk about how to set up a system of rules for carbon credit trading 

Other thing yesterday from swartenager


Issued three executive orders

(1) the renewable portfolio standard in CA is now 33% by 2020 for publicly owned utilities and private electric companies 

a. didn’t know could  do it by executive order legally

i. executive order doesn’t have power to legislate private entities, executive orders are law within the executive branch BUT he did it

1. not enough need 100% 

a. but 33% would be the highest in the nation 

2. Britain has committed itself to 100% renewable energy in the next years  

b. they current standard is 20% renewable for electric generators by 2010 

(2) direction to relevant state agencies to make plans to adapt to the disasters that are coming from climate change, specifically sea level rise 

a. what does that mean for Ca and how much money will it take regarding sea level rise in the coming years 

i. see that not going to move fast enough to avoid catastrophes so what are the catastrophes coming and what are they going to cost

1. executive order on adaptation 

a. talk about network of sea walls and pipelines that will need to be rebuilt or fortified 

(3) directed state agencies that have permitting authority for power plants to expedite renewable power plants 

a. order to override some of the objections and procedures that are slowing things down to get new transmission lines built from Mojave dessert to coast and get things moving 

Legal Solutions – State 

Ca Draft Scoping Plan 


Sustainable forests 

Plan to maintain the current carbon sequestrian levels by maintaining forests, using funding to buy land to preserve forests to try to keep down the wildfires and preserve forestry 



How much GHG piece of the pie will that give us? 




Will give us 5 tons of GHG equivalents



How are they going to get that? 




By preserving and maintaining forestry, by preventing wildfires 

Government has authority in land use decisions and looking at the impact of development in now forested areas, so some effort to stop development in forests 




Require look at the impact on GHG’s thru SEQA 




(professor thinks this looks weak) 



But basically talking about stopping deforestation and land use change 



Looking at biomass 

Biomass residue will factor into expansion of renewable energy source

Dead wood, falling trees rotting, in a few years will decompose and release C02 and could also lead to forest fires 

So some though that dead wood should be removed, but talking about making biofuel out of cellulostic biofuel (just like cornhusks and sugar cane) there are people that can take wood and burn it down and ferment it into ethonel 

Biofuels – well that technology is not yet up to scale and is very expensive and it might cost more in GHG emissions to get the material and truck it over to the biofuel plant (so have to do all those calculations) 







But at least thinking about it 

All these same issues raised in tropical forests 



Another piece is buying forest land to preserve

Water 


Focus is to continue using water efficiently 

Emphasize that if we can transport water by using renewable energy sources that would improve efficiency 

Focus on decreasing GHGs with water treatment and water movement 


Allowances

A mechanism ot make allowances available in a cap and trade program could be used to provide additional incentives for local governments, water suppliers and third party providers to bundle water and energy efficiency improvements 


Public goods charge



Tax on water bill to fund more efficiency programs 


Why does water have to do with GHGs



Treatment and movement of water 




Both require pumps with are run by electricity 

Movement - That much energy going into moving water, in CA move water hundreds of miles 





So that is a big factor 

Agriculture 


Agriculture proposal is minor 


Focuses on capturing methane from manure at dairies on a voluntary basis 

Studying nitrogen fertilizers which produce nitrous oxide and coming up with ways to address that 


Can’t get rid of fertizler because would bring CA farming to a halt 

Would need to go to organic farming (animal manure instead of nitrogen fertilizer) and the industry isn’t ready for that yet 


1 million metric tons of C02 equivalent (very small) – reduction of 1

(1) Summary of Plan

The plan has a vast broad scope, covering everything from electrical energy providers to dairy farmers

There is some bite and depth to at least some of these 

The ones with the most drastic and heavy regulation (interfering with business as it is today) would be electrical generation facility by upping renewable  portfolio and changing automobiles and efficiency in building design and appliances 

(2) Obama seems to be on board with what CA is already doing and take it to DC and spread it through the nation 
Article on twen - Obama to move fast on energy and Calif. waiver 


(3) Shiller Article – CA


Implications of Defining and Achieving CA’s 80% GHG Reduction Goal 



As strong as the changes are above, think about what Ca is doing?




Only going to take us back to 1990 levels by 2020, 

If signed Kyoto US would be committed to 7% below 1990 levels by 2012




Now talking in CA under scoping plan of just 1990 levels by 2020 




So we are really behind 

Shiller is energy specialist at Berkley takes a look at this and says that keep in mind that the 1990 level by 2020 is the 1st goal, but the real goal is 80% reduction by 2050


Why does he know this? What is his legal basis of this? 

Swartenegaar’s executive order in 2005 ordering 80% below 1990 levels  by 2050 (80% reduction) 

The goal was GHG emissions to 80% below 1990 levels by 2050 

It applies to only the state government, but it would still trickle down to the private sector and local levels through statues 

Local government has permit authority over building houses and street traffic that would be affected by the 80% level 




Note – other targets 

This is the level that Obama has now backed and that is what the Waxman’s bill in Congress has set in their target standards 


Britain has that level and is the 1st country in the world to have adopted such a high level 80% is legally binding in Great Britain, Germany has target of 80% also but has not enacted it 





EU -2020 – 20% below 1990 levels by 2020 





What level should it be at? 

It looks like 80% below 1990 levels is the new optimum target level, but how do they  know it should be 80%

The IPCC report actually se the global average GHG concentration level at 50% below 1990 levels by 2050 to keep the temperature increase no more than 2 degrees C







So where did the 80% level come from? 








Britain’s reason for adopting 80%

The specialized scientific center (Hadley Center) did an analysis on how GHG targets would lead to different increases

Hadley told them that GHGs emissions by 2050 need to fall 50-60% lower than 1990 levels and that 60% would be an amount of 20-24 billion tons 

If you reduce by 2050 by 20 billion tons, it would lead to a temperature increase of under 2 degrees C by 2100 and that would be a concentration of just under 480 ppm 

Then asked themselves what is the appropriate contribution of the United Kingdom to these reductions 

IPPC and Hadley – the total amount is 60% reduction of 1990 levels by 2050 globally and in  2050 that 60% will be worldwide global average, but in order to get a worldwide average of 60% Britain and the US can’t just go down 60% because they are emitting a greater amount 

Hadley thinks that the deal will be negotiated at Copenhagen negotiated post Kyoto won’t really agree to anything except everyone meeting a per-capita average emissions by 2050 and if you ask what the per capita average will be for Great Britain by 2050, you come to mathematical conclusions that Britain will have to reduce GHGs 80% below 1990 levels, and the same will apply for al big per capital emitting countries

Post Kyoto – agreement by 2050 everyone be emitting per capita (not like Kyoto where countries commit to what they think they can reduce) 

Don’t think can get countries like china and India to agree unless its on a per capita basis 

Per capita emissions standards are fair in one sense, but rewards countries for having more people 

Ex. China doesn’t have to reduce much because emissions per capita is not bad 






Answer have to reduce per capita pollution 







Population growth needs to be stabilized 

Population control has to be part of the agreement 

Why 80% - never explained in Shillers report, or in obama in Waxman and Boxers proposal, never says just a big reference that big countries have to reduce by 80% so that the world can reduce by 50% by 2050 

Laura Turner said that this is a judgment issue, this is a political issue, what percentage do you want to reach 

But this stance just won’t work if want to get 190 nations signed on 

Professor – 50% is a scientific mandate, if the world globally doesn’t reach 50% reduction by 2050 then its all over, but how much of that 50% needs to be achieved by the big countries and is that 80% that is where it is up to argument


Shiller – in CA, how get from 2020 to 2050


How will we get to 80% below 1990 levels by 2050



Concludes it will be tough 




Electricity accounts for 23% 




Land transports account for 32% 

Will require essentially complete phase out of fossil fuels for electricity generation 



Have to stop burning fossil fuels – that is the 100% goal 




Great Britain has committed to that goal 

Professor – don’t know how are we going to get there, seems really daunting to do that, how feasible is that “no fossil fuels?”

Legal Solutions 


20% by 2010 


And 33% by 2020 and only by governor’s executive order



Under new executive order its 33% by 2020


Goal 80% reduction in CA by 2050 



Will be difficult to meet this goal by 2050 




Will require essentially what from the energy sector 

If grow at a high growth rate need to cut fossil fuel use by 90% and if grow at a high growth rate have to cut fossil fuels by 95% 

So to reach 80% goal need to cut fossil fuels essentially by 100% 


What is the legal authority for saying that it is going to be 80% 

Not the IPPC (not legally binding on CA, its not a legislative making body) 



How is binding target of 80% really legally binding 




Executive order 

So what is the authority of an executive order if there is no statute, who does executive order apply to? 

Has the force an effect of law (it is law) but only binding upon executive branch, executive agencies

So for those things which are in the governor’s discretion then executive order is binding on executive branch 


All executive agencies have to comply 

But if legislature orders something, the governor doesn’t have the power/authority to undo or override the legislature by executive order

If harmonious with one another, then the executive order of the governor would be binding on those agencies 

So when governor set 80% goal that is the law for all state agencies unless got some statute that says in conflict 

Where have we seen the 33% standard before? 

33% come out of California and in the air resource board draft scoping plan on what we need to do about electrical energy, want to up it to 33% 


Arnold has upstaged ARB on scoping plan, said its 33% now

Does that show conflict between executive order and what the legislature passed (AB 32- draft scoping plan) and now Arnold said its 33% now 

That is what executive order says – says 33% for all state agencies and public and private utilities 

In press release that accompanied executive order, says governor seeks to codify executive order through the legislature (seems to suggest knows that can’t do it) 

But yet executive order on its face sounds like 33% right now 

But maybe just saying get codified into statute so next governor can’t undo my executive order 

Note – prop 7 failed at the polls, would have required 50% by 2025 so what is the effect of that legally on the analysis 

Point – Schiller 

Look at how hard that is to get even to renewable portfolio of 33%, what a big fight it is, and how difficult it would be to build enough solar and geothermal power plants to provide that much 

Note – other half of executive order on 33% had to do with cutting red tape in distributing permits for solar energy plants in Mojave dessert, cut red tape and waiting period for building transmission lines 

Enviromentalists concerned about endangered species and transmission lines can distrupt them 

Governor signed order okay to plow ahead instead of usually lengthy procedures

Schiller said electricity has to be reduced something like 90% to reach 80% reduction goal by 2050 

Also same with automobiles – how cut amount of GHGs coming from cars by 90 to 95 percent

If these two things, cars and fossil fuels are not cut by 90% by 2050 then not going to reach goal of 80% reduction by the year 2050 

Issue – how are we going to get ride of all the fossil fuels from electricity and cars, that is a big order, and yet looks like that is what is going ot be required 



Not only going to be required in CA



But going to be required globally of the developed countries 



And Obama has officially backed the 80% by 2050 goal 




So what saw in California will be mirrored at federal level 

Will have to get ride of all fossil fuel in electricity and autos in the whole nations by 2050
End Handout 


Worksheet for forecast of climate change catastrophe 


I. Likely events if global average warming goes up to 4C (7.2 F) 


   Business as usual, by 2100 if 4C increase 



a. Water – water stress 

More than 3.2 billion people face consequences of water stress/ will face reduced availability of water

Nearly half of the world’s population won’t be able to readily obtain water 


Over 3 billion people without water 



b. virtually all coral reefs would be killed 

c. food supplies – there will be a decrease in cereals productivity, decrease in some place and increase in others, l


food costs will rise considerably 

nations who are lucky enough to have farmable land will be hesitant to export 


decrease in food productivity will cause famine 




decrease in cereals




decrease in crop productivity in some regions 




food cost will rise considerably 




Food famine (would be a catastrophe) 



e. Coast 




30% loss of coastal wetlands

Wetland provide a natural barrier and protective barrier from flooding 

As hurricane move over wetlands, they decrease in strength 




2-15 million people at risk of coast flooding each year 




Coastal and wetland flooding 



f. Health 




substantial burden on health systems/services 

increasing burden from malnutrition, diarrhea, cardio respiratory and infectious diseases 

increased morbidity and mortality from heat waves, floods, and droughts 

Affects at 2C temperature rise, this is the rise that IPPC says we need to keep it at to avoid catastrophe 

(1) water 

a. 1-2 million people with decreasing water availability 

(2) coral bleaching 

a. most coral reefs would be bleached (not killed like 4C rise) 

i. widespread coral bleaching 

ii. bleaching often results in death 

(3) extinction 

b. 20-30% species at increasingly high risk of extinction 

(3) Food 

a. Shifting food supply, depending on regions 

i. At low latitudes decrease in some cereals 

ii. At mid to high latitudes increase in some cereals 

(4) Coast (sea level rise) 

a. With 1-4 C increase in temp, we would bee a 4-6 meter sea level rise but that would occur from centuries to millennia in the future  

(5) heath similar to 4C increase, but more limited 

a. changed distribution of some disease vectors 

b. increasing burden from malnutrition, diarrhea, cardio respiratory and infections disease

c. increased morbidity and mortality form heatwaves, floods, and droughts 

II. The IPPC


The IPPCs best estimate in 2007 was that 

350 ppm co2 in the atmosphere will lead to 1 C surface temperature increase over preindustrial levels 



450 to 2.1 C



550 to 2.9 C and 



1000 to 5.5 C 




From IPPC report 2007 

III. in 2008, a tem of 10 international scientists lead by James Hansen of the national aeronautics and space administration (NASA) recaluculated how much warming can be epected from given amounts of C02 (recaluate sensitity of climate to ppm of cc02) come up with conclusion that unless shoot for 350 (not 450) in for dangerous increase, think that 450 to high will get 2C increase at 350) 

Based on paleoclimate evidence and they now believe that dangersou climate change can be avoided only at 350 ppm or lower 


But IPPC and Kyoto think 350 

IV. To stabilize at 450 ppm, scientists calculate that global emissions must peak and decline by year 2020, reducing to 50% of 1990 levels by 2050 

V. to achieve a global reduction of 50% by 2050, it will be necessary for developed countries to cut deeper than 50% since they are far over global average per capita emissions now and since, as Lord Turner put it for British government, “it is difficult to image a global deal which allows the developed countries to have emissions per capita in 2050 which are significantly above a sustainable global average” The projection and math, thus implying he said an 80% cut by 2050 for the United kingdom and the UK government has enacted that target into law 

Others have calculated that the US will need to cut 80% by 2050. An austrialian report puts that country need to cut 90%


Obama adopted 80% standard by 2050 


Waxman and boxer bill in congress adopt 80% by 2050 



So it seems that 80% likely to be US mark 

VI. what is happening with C02 today 

Already at 383 ppm today, and increasing more than 2 ppm a year globally, 

C02 emissions are growing at a rate of 2.2 million per year, up from a 1.5 ppm average annual mean growth rate from 20 years ago. The IPPCs six “SRES scenarios” projecting future world economic growth along various business as usual paths predict greenhouse gas concentrations in 2100 of between 600 and 1550 ppm. The International Energy Agency states “preventing catastrophic an irreversible damage to global climate ultimately requires a major decarbonisation of the world energy sources. (this agency generally seen as conservative agency, pro oil until recent years, now raising the alarm).  On current rends, energy related emission of carbon dioxide and other greenhouse gases will rise inexorably, pushing up average global temperature by as much as 6C in the long term. Strong urgent action is needed to curb these trends  

So business as usual scenarios without any new policies to reduce have us on a pathway of way overshooting 450 ppm 

Vii. No public policy is in effect that would lead to 450 or 350 ppm

Criteria 

(1) GHG cut target (needs to be 80%) 

(2) Coverage of world emissions (needs to be universal coverage) 

(3) Is the proposal workable 



Even if have a good target and cover universally all emissions in the world 

If have a mechanism like cap and trade (like a leak in the tub) the system will not work 

Kyoto -  reduction target is 5-6 percent below 1990 levals, so fail the criteria of 80% right away, 5-6 percent below 1990 is so far away from 80% that no hope Kyoto would get there 


Also Kyoto covers only about less than 2/3s of world emissions 


So Kyoto fails 



Doesn’t mean that Kyoto is a bad idea, it was a good idea, it launched a good start, but point that this vehicle is not the vehicle that will avoid catastrophic climate change

Post Kyoto – not yet negotiated, not in place today, don’t’ know what it will be 

EU – recommended 50-60% cut by 2050, and 20% by 2020, neither of these numbers is adequate to meet the 80% target cut 

And only covers the EU 

China/India – less than 80%, it is less than 80% and not univseral and global in coverage 

US Proposals (below) 

CA

All fail because by definition don’t cover all global emissions, only cover the jdx from which they are coming 

So with exception of UK and CA and 1 or 2 of federal bills and Obama stance the targets that they set are not adequate 



Most federal bills are less than 80% 



Only CA Waxman and boxer bill set target at 80% 

3rd Criteria – are they workable 


Even if have a good target and cover universally all emissions in the world 

If have a mechanism like cap and trade (like a leak in the tub) the system will not work 

Professor concludes - There is today no policy in effect that will allow us to avert climate change catastrophe 


Not avoid climate change catastrophe 

I expect that catastrophe will be avoided 

Could say that even though nation is in place today, the post Kyoto treaty (or something else) will rescue us, especially now that obama is going to be president 

