EVST/FOR/GEOG/GEOS 295: Climate Change: Science & Society



      Fall 2008


Name:  KEY
Answer each question completely, answering all parts of the question for full credit. Each question is worth 10 points. Use the back of the page if you need more room.

	1.
	Economics: How do economists believe we should set the target for reducing global emissions of green house gasses? Describe one compelling argument against this type of target setting. 

	Economists argue that we should start to reduce emissions and continue to reduce them as long as the incremental benefits from successive reductions exceed the incremental costs. Since incremental benefits decline and incremental costs increase as we reduce more, eventually they will equal one another and at that point we should stop.

Possible arguments against this type of target setting:

(a) In the face of very great uncertainty about the magnitude of incremental costs and benefits, it is better to err on the side of precaution.

(b) Many of us believe that arresting climate change is something we are obliged to do, and that the balance of benefits and costs is irrelevant to that obligation. Life is full of examples of our acting out of obligation rather than self interest.

(c) If the scientific evidence suggests that there are very sharp damage thresholds, i.e. that the damage from emissions can go pretty suddenly from minor to catastrophic with a small increase, then fussing around trying to measure costs and benefits simply isn't worth it. The C/B analysis is going to tell us to get near the threshold but not cross it.

(d) The target that balances costs and benefits may be manifestly unfair in its impacts.

	2.
	Business: What is the triple bottom line (TBL) and how is it relevant to determining whether a business is successfully implementing sustainable practices?  Give one example of a company that has utilized TBL strategically, specifically discussing accomplishments in each of the three areas.

	Triple bottom line is a thoughtful and strategic decision-making model that focuses on maximizing three areas of a business' performance: economic, environmental and social.  Traditional measurements like

shareholder dividends and revenue growth are supplanted with new metrics that measure items like:  (a) economics (carbon emitted per employee, percentage of net profit dedicated to environmental organizations, sustainable products contribution to market share enhancement, etc  (b) environmental - waste stream reduction, decrease in carbon, % of recyclable materials used in product, decrease in packaging, increase in renewable use, etc.   (c)  social - diversity of workforce, number of foreign manufacturing plants that are sweatshop-free designated, living wage ratios, etc.

Then give them some points for coming up with a company (as well as one thing in each of the three areas that was successful from sust. development policies). See lecture notes at “/common/FOR295_ClimateChangeCourse/102108_Business/CanBusinessRiseToCCChallenge.ppt.


	3.
	Intergenerational Justice and Climate Policy: Explain the following quote: "We have strong moral reasons involving responsibilities to future generations for an aggressive search for alternative sources of energy-sources other than coal, oil, and gas." Henry Shue, "Responsibility to Future Generations and the Technological Transition"

	Dane to answer.

	4.
	Distributive Justice and Climate Policy: Discuss how the three criteria below might be used to develop fair international climate change negotiations:  

a. Standard of Living

b. Responsibility

c. Opportunity

	Dane to answer.


	5.
	International Perspectives on Climate Change: Explain the Emission Trading Scheme (ETS) that was introduced by the European Union as one solution to climate change.

	Limitation of emissions from ~ 10,500 industrial facilities across Europe that together produce ~ 50% of EU's CO2 emissions. Large CO2 emitters must monitor and annually report their emissions; obliged every year to return an amount of emission allowances to the government that is equivalent to their CO2 emissions in that year. Emission allowance prices between 7 and 30 Euros. Excess emissions in 2008-2012 incur penalty (100 Euro per ton CO2) and must be made up in next phase. Will continue beyond 2012 with or without new international climate agreements.

Operators may reassign or trade allowances by several means:

· Privately, moving allowances between operators within a company and across national borders.

· Over the counter, using a broker to privately match buyers and sellers.

· Trading on the spot market of one of Europe's climate exchanges (the most liquid being the European Climate Exchange).

	6.
	Local / State Politics: What role do states play in advancing climate and energy policy in the U.S.?  What climate change policies has Montana advanced?

	States are testing grounds and incubators of innovative solutions to climate change.  For example, California has passed and is now implementing AB 32, the Global Warming Solutions Act and has tried to regulate C02 emissions from automobiles.   States are also taking political action against highly polluting fossil fuel technologies, such as coal-fired electric plants.  For example, Kansas and Texas have denied permits to new plants.  States are also banding together through regional agreements such as the Western Climate Initiative (WCI) and the Regional Climate Change Initiative (RGGI).  The latter involves 7 northeastern states, and both WCI and RGGI involved cap-and-trade programs.  Finally, states collectively create pressure for federal action, such as federal cap-and-trade legislation, a case of the tail wagging the dog.


	7.
	Clean Coal: Why does clean coal technology receive attention as a possible solution to climate change? What are some of the positive and negative aspects of clean coal technology?

	There is a large amount of coal available for use in the world, and coal-fired power plants are being built in many developed and developing nations. With 27% of the world’s coal reserves, the U.S. has 151 new coal-fired power plants near construction, permitted, or under construction. Asia has approximately 33% of the world’s coal reserves, and China and India are developing coal-fired power plants. Because of the relatively cheap power that comes from coal and the vast reserves, there is political and economic pressure to use coal for electrical generation in spite of the CO2 emissions. Therefore, clean coal technology provides access to this low-hanging fruit while attempting to reduce GHG emissions. 

Positives:

Use of a reliable, plentiful fossil fuel when power demands are expected to rise 60% by 2030.

The technology exists and is being tested on the small scale
There are already technologies to increase the efficiency of coal-fired power plants, thereby reducing the amount of CO2 needing to be sequestered (e.g., ultra-supercritical plants, IGCC, fluidized bed combustion)

Negatives:

Unproven technology at large scale

Quantity of CO2: If 60% of CO2 from U.S. coal were captured for sequestration, it would be 20 million barrels of CO2 per day.
Cost – without a carbon tax or cap and trade system, it is not cost-effective to sequester carbon from coal or to use higher efficiency plant designs

	8.
	Greenhouse Gas Accounting: What is the purpose of an organization conducting a GHG Inventory?  What were the major findings of UM's first-ever GHG inventory?

	A GHG inventory measures and quantifies the amount of GHG emissions associated with certain activities.  An inventory can quantify emissions at varying scales-from global or country emissions to institutional and even personal emissions.  Conducting a GHG inventory is a critical step in developing plans to reduce emissions because in order to target specific areas of concern they must be identified first.  Furthermore, inventories help measure progress by evaluating if goals are being reached.  At the University of Montana we've discovered that our emissions have increased by 16.4% in the last 7 years.   We also discovered that there are three main sectors that need our most attention if we are going to make significant reductions to our overall carbon footprint.  1) On-Campus steam production, which contributes roughly 36%, purchased electricity; 2) which contributes an estimated 31%; 3) and transportation which is responsible for roughly 32% of our emissions.  These findings will help us focus on specific activities within these sectors which will create significant emission reductions for the campus.  Another major finding was that there are gaps in available data-such as in Athletics travel- and tracking methods must be improved.


	9.
	Solar Energy: What are some of the methods/technologies that we employ to capture and convert solar energy?

	Solar thermal systems are designed to convert sunlight into heat and then use the heat to either spin a turbine or drive a piston or use it directly. Some of the technologies include parabolic trough concentrators—heats a fluid that is then collected at a central power plant, solar chimneys—equipped with internal turbines and ‘greenhouse’ collectors at the bottom, 
solar/power towers or “solar electric generators”—boiler at top and a field of tracking heliostats (mirror) directing sunlight onto a boiler or collector, parabolic dish concentrator system with Stirling engines, solar hot water systems—heats water ocean thermal conversion—takes advantage of small temp differential between surface water and deeper water solar ponds—same principle as ocean thermal convection but reversed: warmer water at bottom (hot salt water tends to sink), colder at top; temperature gradient …heat moves.

Solar photovoltaic technologies—semiconductors that convert  sunlight directly into electricity, these technologies include  solar PV panels, roof tiles/shingles thin films nanotech…

Passive solar designs may also be mentioned; these include appropriate structural orientation; window sizing, orientation, and location; sizing and location of roof overhangs; use of thermal mass (structural as well as material); greenhouses additions; etc.

	10.
	Building Energy Efficiency: How can an integrated design process deliver a more energy efficient building without increasing the upfront cost?

	Answer should include some of the following concepts:  A more energy efficient building shell will likely require more upfront investment (better windows, more insulation, etc.), but this cost is offset by the downsizing or elimination of various mechanical systems (heating, cooling, and lighting).  The integrated design process minimizes demand for energy in the building, making it possible to meet a larger percentage of the building's energy within a given budget.  Architects, engineers, and contractors work closely in a dialogical fashion early in the design process, allowing input from all parties when it can have the most impact and reducing change orders and callbacks due to errors.


If approved, are you interested in doing the new Climate Change Studies minor? If so, please write your name, email, major, and year below and we will be in contact with you.
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