Econ 350 Marietta College
Problem Set 2 Fall 2008
OPTIMAL EMISSIONSAND BENEFIT-COST ANALYSIS

1. MACq and MAG are two different societal marginal abatement Gasttions. Which one is more likely to be
associated with an optimal level of pollution tieat or near zero? Why?
MAC, =10-0.2E
MAC, = 1/E

2. It is well documented that the emissions of oarmonoxide (CO) from combustible engines, (e.tp angines),
increase in colder climates. This in turn implieat damages associated with CO emissions are texptcbe
less severe in summer months than in winter. Heweir quality control authorities use a standardCO that
is uniform throughout the year with no allowancedeasonal effects. Use this information and dtiewing
model to answer the questions below:

MD of CO in winter = 0.5E
MD of CO in summer = 0.2E
MAC of CO = 60-0.1E

where E is the level of CO emissions.
a) Graph the MD and MAC functions on the same graph

b) Assume the government sets a uniform standaroldit winter and summer at E = 100. Support or
refute this policy based on the criterion of allpea efficiency, using your model to explain your
response.

c) If you were in charge of setting policy for CO esis, what action would you recommend to assure an
allocatively efficient outcome across the two s@a8o

3. This problem deals with a pollutant called gumkich is discharged into a stream from a papel rSilppose
that gunk is currently regulated at a level of &@t® per cubic meter (pp?m
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a) What is tfr:g change in net monetary benefitetiety as a whole if the regulations are tightetoeallow
only 9 ppn¥?
b) What is the total cost of achieving a goal ofpbzﬁg?
c) Redraw the diagram above (you don't need tad®the numbers on the axes) to illustrate the dtnpa
the efficient pollution level if:
i) Families leave town because jobs are scarce.
i) Canoeing and fishing become more popular.

iii) A new paper producing process reduces thewsrnof gunk per unit of paper produced.
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One of the strengths of the contingent valuehowts its ability to capture existence value. Hmam the
researcher take advantage of this, yet avoid sdrtreediases associated with such a survey-bageoagh?

Suppose industry abatement costs rise from $86i0n in 2002 to $1,000 million in 2003 in nomin@rms, and
that the CPI is 100 in 2002 and 106 in 2003.

a) Evaluate the change in costs over the periodahterms, first in 2002 dollars, and then in 2008ars.
b) Are your answers the same? Explain why or wity n

What is the difference between cost effectiversmlysis and cost-benefit analysis?

What reasons suggest that the social discotesheuld be less than the risk-free real marketohinterest?

List the potential biases associated with cgetimh valuation.

Assume that you have data that suggest that if:

i) travel cost is greater than or equal to $15irips are taken.
i) if travel costs are zero, 100 trips are taken
a) Draw a travel cost demand curve based on tregse d
b) Calculate ordinary consumer's surplus for tligvidual whose travel costs are equal to $5.

If construction workers are willing to acce/2,000 annual risk of death if their income ire=es by $3,000
per year, what is the collective willingness tocoenpensated to accept the loss of one life?

Now it is time for your first consulting job as environmental economist. The Forest Serviagavitke to
know whether they should set aside some Nationagtdand, previously slated to be logged, forrmki You
are helping do a travel-cost analysis to estintaebenefits of the set-aside.

Survey data has been gathered from 500 hikers vgited a forest in a neighboring state. Usingadistical
technique called regression analysis, you havealed for differences in income, employment staage and
other important factors that might affect the numddfehiking trips taken. Taking these factors iatount, you
have developed the following relationship:

Cost to get to # of Hiking Trips
Hiking Areas Per Person Per Yedr
$20 8
$40 6
$80 2
a) Graph the demand curve for hiking trips as a&tion of the "price" -- the travel cost.

b) Based on demographic information about the peliyihg in the vicinity of the proposed park, ybave
estimated that 50,000 people will take an averddehoking trips per year. For the average persaigulate: (i)
the consumer surplus for a single visit to the pewk by a visitor with travel costs of $20; (ii)ethotal consumer
surplus for an average visitor; and (iii) the te@apected consumer surplus per year from the peappark.

Assume that you are dealing with a very sn@lintry with one lake, one electric utility, and QQ0people who
fish in the lake. Let the inverse demand for ratiomal fishing trips be described as:

Df = 200 - 10(TRIPS) + 10(CATCH PER DAY)
Let the inverse demand for megawatt hours (MWHlettricity be described as:

De = 100 - 0.001(MWH).
Assume that emissions for the power plant affeetinality of the fishing. A particular policy rdsiin a
reduction in emissions that increased catch peffrday 5 to 10 while increasing the costs of prodgci
electricity from $7 per MWH to $8 MWH. If each tife 1,000 people who fish have a travel cost ofthlfain
access to the lake, does the policy increase oedse net social benefits?
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Assume that a dam costs $20 million to build year and that, beginning in the 2nd year, the dialds net
benefits of $2 million per year for 30 years. Hétdiscount rate is equal to 5 percent, what im#igresent
value of the dam?

Over the last two years, emission abatemens aoéndustry X have been about $1 million perrye@ new
regulation will lead to abatement costs of $1.8iamlper year. Does this mean that the regulatidicause
increased abatement costs of $800,000 per yeapPaiBx

A tax on gasoline is proposed in order to raisaey for pollution control activity of severallgic agencies.
The tax will be 10 cents per gallong, and last yi€aB million gallons of gasoline were used by mists (this is
strictly an illustrative number). Does this mehattwe can anticipate $1,030,000 in revenues flostax?
Explain.

Survey 10 other students, asking them how rthemhwould be willing to pay for one visit to théavorite
beach. What qualifying questions did your respotslask before they could assign a dollar valud?atvdre
some factors influencing people’s willingness-ty-palue?

Suppose the costs of an environmental polletantrol program are expected to be equal to $8¢eer, and
that benefits will be $50 per year for 50 yearent8150 per year thereafter. At a discount ratemércent,
what are the net benefits of this program? Whatldvthe net benefits be at a discount reate ofregrd?
Comment on the difference.

Below are some illustrative numbers for beseditd costs arising from a program to restrict sions of a
pollutant. Current emissions are 10 tons per mofdhntify the emission level at which net bersefitould be
maximized. Show that this is not the same as ithieseon level that gives the highest benefit-cabr Explain
the discrepancy.

Emissions Benefits Costs
(tons/month) ($ millions) ($ millions)

10 0 0

9 4 2

8 8 4

7 18 6

6 32 9

5 44 14
4 54 21
3 62 36
2 68 48
1 72 64
0 74 86




19. As an aide to Governor Blabla, you are giventéisk of recommending whether or not the stataldHocate a
low-level nuclear waste facility in a rural countyhe nuclear industry provides you with a costeférstudy they've
conducted that gives you the following information:

kkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkkkkkkkkkk

COST-BENEFIT SUMMARY FOR PROPOSED NUCLEAR WASTE FACTY
Prepared by the Center for the Objective Study wtldar Issues

Conclusion: The project will result in Net Bensfidf $3 billion, with a benefit-cost ratio of 18Vhile these
figures, of course, depend on the assumptionseostiidy, the very large Net Benefit figure, alonthwhe
extraordinarily large benefit-cost ratio both irate that the project will remain attractive understplausible
assumptions. We, therefore, strongly recommeitiiimg the proposal.

Assumptions:

1. Discount rate of 10%.
2. Principal costs:
a) worker exposure.
b) risk of accidental exposure during transport.
C) reduction to zero of the land value at theasge site.
d) construction and maintenance.
3. Principal benefits:
a) reduced exposure at current temporary st@idge
b) job creation -- 1000 temporary, 200 permanebs j
C) extends life of existing nuclear power pldoygen years --
)] lower electricity costs for consumers
i) saves 7000 jobs
d) increased profits for local service industries

Note: Benefits under point b) and c(ii) are gidEuble weight, due to high unemployment in the ¢ypun

4. Risk Assessment:
a) exposure/fatality assumptions from the US Depent of Energy.
b) probability of fatal exposure due to transpadident: 1/100,000 miles. Source: US Department

of Energy.
c) value of a statistical life: $1 million.
*kkkkkkkkkhkkhkhkkkkhkhkhkhkkhkhkhkhkhkhkhkhkhhkkhkhhkhhkhix
Questions:
a) Do you believe the report?

b) See if you can find at least 4 separate probleitisthe study.
c) What further information would you like to hapgor to making a recommendation to the governor?



