Bill Gates
Quiz 1

MN4145  Policy Analysis
Due:  November 27, 2002

Answer the following two questions.  Each question is worth 50 points.  In preparing you answers, you may refer to your notes, textbook, class handouts, and any material distributed through the class web page.  With the exception of the extra-credit problem, you may also track down information from the Internet or other published materials, if helpful.  Outside your assigned group, you may not confer with other humans (e.g., your classmates (assuming you consider them humans), other students, faculty, family, etc.).  Your answers to this quiz, and the extra-credit problem if completed, are due by the beginning of class (1300) on November 27, 2002.  Please feel free to contact me if you have clarifying questions.  I will provide as much clarification as I can without divulging the answers.  Good Luck!!

The Defense Department is considering using fuel cells to provide electricity to its bases.  Fuel cells convert environmentally clean natural gas to electricity, and produce heat as a by-product.  The heat can be used for space heating and cooling, or allowed to dissipate into the atmosphere.  As an alternative to buying electricity from the power grid (electrical power provided by utility companies), DoD bases could buy and install fuel cells and use that technology to provide some or all of their electrical power needs.


Electricity demand varies during the day.  Base demand, the demand expected 24 hours per day, is 250kw (i.e. 250kw*24hr/day = 6000kwhr/day).  Intermediate demand, the demand that is used for a reasonable portion of the day, but not all day, is 150kw (in addition to the 250kw base demand), and is expected 8 hours per day (i.e., 150kw*10hrs/day = 1500kwhr/day).  Finally, peak demand is the highest spike in demand and is only observed for a short period each day.  In this case, peak demand is 100kw (in addition to the base and intermediate demand) for 4 hours each day (100kw*4hrs/day = 400kwhr/day).


Utilities typically provide base load electricity using their most capital intensive (highest investment cost) but most efficient generating capacity (large coal-fired plants in this area).  Intermediate demand is satisfied by less capital intensive, but less efficient, coal-fired power plants.  Peak demand is satisfied using the least capital intensive, most expensive to operate, generating capacity (diesel-fired generators).  Thus, base load demand is cheaper to satisfy than intermediate demand, which is cheaper than peak demand.  In particular, suppose the utility charges for electricity as follows:




Base load demand:
$0.010/kwhr




Intermediate demand:
$0.011/kwhr




Peak demand:

$0.012/kwhr

Fuel cells can be purchased in modules of 50kw capacity, and cost $8000 to purchase and install.  Their operating cost is $0.0075/kwhr.  To promote alternative energy sources, the State of California is offering a 10% subsidy on the cost of purchasing and installing fuel cells, but not on the operating costs.  Help DoD decide whether to purchase fuel cells in California by answering the following questions.  Illustrate your answers with graphs where helpful.

a. Do fuel cells represent a financially attractive investment for DoD in California for:

i. Base load demand

ii. Intermediate demand

iii. Peak demand

b. Justify your choice of discount rates in part a.

c. Would your answers to part a change if California offered to buy any excess electricity back from DoD for $0.009/kwhr (e.g., California would pay for electricity from DoD’s intermediate capacity if it was not used to satisfy DoD’s needs)?

d. What other costs and benefits should DoD consider in determining whether fuel cells are an attractive option for its bases in California?  Explain what should be considered and why.

e. Do you think DoD should purchase fuel cells in California for:

i. Base load demand

ii. Intermediate demand

iii. Peak demand

2.
The Department of Defense currently budgets for fuel much as it does for other elements of the defense budget; requests are submitted and aggregated through the POM process a year or two before the actual fuel budget is authorized and appropriated.  Furthermore, the fuel budget is specified in dollar terms, but DoD purchases fuel on the spot market (buys fuel at the current market price, much as we buy gas for our cars, rather than locking in fuel prices through long term pricing agreements or futures contracts).  As a result, the actual quantity of fuel available each year is uncertain and depends critically on fluctuations in world spot oil prices.  This can create significant resource allocation problems, particularly if DoD engages in conflicts that affect world oil prices (e.g., Mid-East conflicts).

Suppose the U.S enters a war with Iraq during FY2003 (the fuel budget has already been approved), and international concern over future oil availability raises world oil prices well above their current levels (as during Operation Desert Storm).  Further suppose that DoD’s fuel demand can be divided into four uses:  training, homeland security, the Iraqi confrontation and other international security concerns (Afghanistan, NATO commitments, etc.).  As a result, the DoD faces two pressures on their fuel demand and supply:  there is an unanticipated demand for fuel to support the Iraqi conflict and there is a reduction in the amount of fuel DoD can purchase with their approved fuel budget.  Help DoD decide how to address this issue by answering the following questions, illustrate your answers with graphs or number (fictitious) if helpful.

a. Suppose the private fuel industry (non-DoD) is a competitive market with three sources of demand competing for a limited supply of fuel, describe how market price would be determined in this private market.

i. Will the resulting distribution of fuel be efficient?  Explain, including your definition of efficiency in your answer.

ii. Will the resulting distribution be equitable?  Explain, including your definition of equitable in your answer.

b. If a fourth source of demand is added to the private fuel industry, and the limited supply of fuel is reduced, describe the effect on prices and consumption for the three initial demand sources.

i. Will the resulting distribution of fuel be efficient and equitable after prices adjust?  Explain briefly.

Now suppose that you are the defense official responsible for allocating fuel supplies across competing uses in DoD.  You have currently allocated the limited fuel supplies across the three existing demand sources (training, homeland security and other international commitments).  However, you recognize that DoD may well face a confrontation with Iraq.  You want to begin planning how to reallocate the limited fuel supplies for that contingency.  Your goal is to ensure an efficient allocation of fuel across all four sources of demand (now including the Iraqi confrontation), realizing that there may be less fuel in total (as fuel prices increase).

c. How would you characterize efficiency in the allocation of fuel across competing uses in DoD?  Explain briefly.

i. Is it efficient to provide as much fuel as requested to the Iraqi campaign and then divide the remaining fuel across the other here demand sources?  Explain briefly.

ii.  In such situations, do you think DoD typically allocates fuel efficiently across demand sources?  Why or why not?

d. To identify the efficient distribution of fuel across all four demand sources, what information would you attempt to gather and where you hope to find it?

i. In describing the information and its source(s), also comment on the quality of the information you would expect; is it accurate, complete, honest, etc.?

e. When would it be efficient for DoD to reprogram funds to fuel from other uses, or for the Federal Government to reprogram funds to DoD?

i. How do we know when DoD or the Federal Government is providing the right mix of goods?

Extra Credit Problem:  fifteen points if correct, minus ten points if incorrect (if you hand it in, make sure it is correct).

You have 12 coins.  All but one of the coins are identical.  One coin appears identical but actually has a slightly different weight than the others; it is either slightly heavier or slightly lighter.  You do not know which of the 12 coins is the odd coin, or whether it is heavier or lighter than the others.

You also have a balance scale.  A balance scale compares the weight of the objects placed in each of its two pans, and indicates which side is heavier and lighter (or if both side are the same weight).  The balance scale only compares weights; it does not measure actual weights.

You can only use the balance scale three times before it falls apart and becomes useless (i.e., you can compare the weights of three sets of coins).  Using just these three trials, describe how you would determine which of the twelve coins is the odd coin and whether it is heavier or lighter than the other coins (i.e., number the coins 1 through 12 and describe which coins you would weigh in each of your three trials).  Make sure you describe how to proceed under all possible outcomes (i.e. each trial has three possible outcomes:  one set of coins can be heavier, lighter or the same weight as the set of coins to which it is compared).  Your answer should be complete for all possible contingencies.  Have fun!!
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