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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt of this question paper.

2. Attempt any five questions.

3. Al questions carry equal marks.

4. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.

i & fog fdw

L WHE-9T @ el & oW Ry iR v w s s fofae

2. & 9 U o IR AR |

3. O UTH R A B

4. T8 UST-TF &1 IR Ien A B fd ven Wi | A, Afnw @i S o wiemw v
& B =iy |

1. (a) Suppose a local government is trying to clean river pollution in a city. There

- are 100 families in the city and each has an identical demand function given
by P =10 — q, where q is the area of river cleaned and P is the associated
pricc he or she is willing to pay.

(i) If the marginal costof cleaning is Rs. 500 per unit of area, how much
area should be cleaned in an efficient allocation ?

(i) Determine the net benefits associated with cleaning the river
pollution. (4+4)
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“The Stern Review’s alarming findings about damages, as well as its economic
rationale, rest on its model parameterization... If we correct these
parameterizations, we get a carbon tax and emission reductions that looks

like standard economic models.” — William Nordhaus. Comment. @)
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Describe the Ricardian approach used by Mendelsohn to examine the
impact of climate change on agriculture. Why is this called “positive

analysis” ? (8)

Provide a brief account of air pollution in India by focusing on the reasons

as well as government responses to the problem. 7
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Take the classic example of positive externality : two neighbouring firms — a
beekeeper and a farmer with an apple orchard. The farmer derives an external
bencfit from its neighbour since the bees pollinate the apple trees. Assume
that one beehive pollinates one acre of orchard. If there were no beehives
next door, the farmer’s pollination cost per acre of orchard is Rs. 200. The
beekeeper has total costs of TC = H? + 20 H where H is the number of
beehives. Each hive yields Rs. 500 worth of honey.

() How many hives would the beekeeper maintain' if operating

independently of the farmer ?
(i) What is the socially efficient number of hives ?

(i) In the absence of transaction costs, what outcomes do you expect to

arise from bargaining between the two firms ? (2+3+4)

Explain using equations and diagram how bid functions are derived in markets

for similar but differentiated products such as housing. (6)

FHERTR AT H IO vl : A U BT W FR AR B T A
TR Tt 2 T B R AT D W T | W B FY agd A W B 2
FH AFAFRTAT AT F ol W IO 3= 3N A IT: 1A € | AT dford
fir TERREAl 1 UF S U TS AT D T i WA ERA | AR w9 ¥
TR @ Tel T A A W D 3 B Wi @ frg e @ 9 Tws 200
TR GO Ugd 2 | MMl Wee dell WSl e @ TC = H2 + 20 H el
H: #yaferadl @ ool o 96 | 70T S 4 500 93 & 6T T Bl @

(i) afe weriraal e B fFa A Taaa B o U a1 IRae et
2 @ frae St @t aRefera w17

(i) WmﬁﬁﬁmaﬁaﬁWWﬁ?
(iil) T S 9 SRR AR AR w ¥ areRes dRanh O 2 A T
1 aRuE B ?

PT.O.



7064

4.

5.

4

(@) 7™ (R) A ag D qGR A W 9 U A g [ANEF B § a8t aren

(a)

(b)

(bid) wat = Rl o T eI A HeRE ¥ e iy |

Consider the case of a pollutant such as carbon dioxide (CO2) that is ‘long-
lived’ in the atmosphere, i.e., a stock pollutant. Let € denote emissions of
CO2 in time period t. Marginal savings from emissions in any time period

are MSt(e ) and marginal damages are given by the total stock of CO2 in the

.atmosphere, MDt(s). Show that for efficiency, we should set the

marginal savings from emitting a unit of CO2 today equal to the sum of all
marginal damages that may occur in the future, with those marginal d‘amages

discounted by two factors: the discount factor, 3, and the persistence rate

of CO2, 8. ®)
Using a diagram explain how a market for pollution permits works and
achieves pollution reduction at least cost. (7
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(a) What do you understand by inclusive investment ? According to Dasgupta

“(A)n economy would enjoy sustainable development if and only if| relative

to its population, inclusive investment is not negative.” Explain. (8)
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Two firms emit an environmentally harmful pollutant in their production
processes. The government decides that an aggregate abatement target of
147 units must be met. The marginal costs of the firms for abatement are:
MC, = 6q, and MC, = 3q,, where q, and q, are the units of abatement
undertaken by firm 1 and firm 2, respectively. Calculate the cost-effective
allocation that satisfies the total abatement requirement. 4)

Define the role of ‘transfer coefficient’ in the relationship between marginal
damage per unit of emission and marginal damage per unit of ambient

pollution. )
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“It is socially desirable to correct a Pareto relevant externality, after the
correction, the externality becomes Pareto irrelevant”. Explain using a suitable

diagram. _ )

Suppose a consumer derives utility from consuming only two goods:
an environmental good (q) and a numeraire good representing all
other consumption of market goods (x). Her utility function is given by
U(q,x) = q.x. Suppose her income is Rs. 100. The environmental good is a

pure public-good provided exogenously.

(i) If ¢ = 8, how much of x will the consumer purchase ? Plot the
consumer’s indifference curve and budget constraint through this point.

Calculate the utility derived by the consumer at this point.
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(i) Suppose the quantity of environmental good rises from 8 to 10. Plot
the consumer’s new indifference curve and new consumption point.

What is the utility associated with this point ?

(iif) Starting from q = 8, how much the consumer be willing to pay for an
increase to q =10 ? How much will she be willing to accept as

compensation in lieu of q rising from 8§ to 10 ? (3+3+4)
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7. (a) Consider a firm that is the sole, producer of smoke(s) in a town. The following
figure shows the marginal savings from producing smoke, MS(s). Also shown

is the marginal damage to the residents from smoke, MD(s).
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Reproduce the figure in your answer book and answer the following

questions.

(i) In the figure, identify the efficient level of smoke and the Pigovian

fee.

(i) Complete the diagram by drawing the curve indicating marginal tax
payments by the smoke monopolist, MT(s). How is MT(s) related to
MD(s) ?

(iii) Now, show in the diagram how much smoke the smoke monopolist

will emit and the emission fee he will pay.

(iv) Will there be a dead weight loss associated with the production of

smoke by the monopolist ? If yes, show it in the figure. (2+3+2+2)

(b) According to Kolstad “(T) here are many problems that have been
identified with contingent valuation.” Which problems is he referring to in

this statement ? (6)
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