
ECON4910 Environmental Economics — Seminar 5

April 7, 2015

Problem 1

Consider the following four multiple choice problems on Cost-Benefit Analysis. In an
exam, you would get 3 points for each correct answer and -1 point for a wrong answer
(so that a guess with an uninformed prior has an expected value of zero).

Question A

Which is of the four statements about the Kaldor-Hicks criterium is not correct?

1. For a given preference structure the Kaldor-Hicks criterium gives a complete or-
dering of outcomes.

2. For a given preference structure the Kaldor-Hicks criterium preserves symmetry.

3. For a given preference structure the Kaldor-Hicks criterium gives a unique answer.

4. The Kaldor-Hicks criterium does not consider distributional aspects.

Question B

Consider two persons, 1 and 2, and each person derives logarithmic utility from con-
sumption (ui = ln(ci)). There are three projects, A, B, C. Project A is to take 10 units
of consumption from 1 and give 20 units of consumption to 2. Project B is to take 15
units of consumption from 1 and give 15 units of consumption to 2. Project C is to do
nothing.

Suppose person 1 has 100 units of consumption before the project. Now imagine
that there are three possible states of world: Scenario (a) where person 2, before the
project, has 100 units as well; Scenario (b) where person 2, before the project, has 120
units; and Scenario (c) where person 2, before the project, has 80 units.

Which of the following statements is correct?

1. In Scenario (a), a Rawlsian social planner would undertake project A.

2. In Scenario (c), a Rawlsian social planner would undertake project C.
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3. When person 1 and 2 are selfish and vote under the veil of uncertainty about which
scenario will come true (equal probability for each state of the world), they will
agree on doing nothing.

4. When person 1 and 2 maximize joint welfare and vote under the veil of uncertainty
about which scenario will come true (equal probability for each state of the world),
they will agree on project A.

Question C

Consider the following problem: You are in the bush and on Monday, you wake up and
have fever. The bush doctor offers you a pill. You can buy the pill for $ 1, and you know
that this pill is useless with probability q, and cures any illness otherwise (but you can
only learn about the drug’s effectiveness by actually taking it). With probability p you
have a cold and with probability 1− p you have malaria. When you do not buy the pill
on Monday, you will know on Tuesday whether you have fever or malaria. There is no
discounting, but you when you have malaria and it is not cured immediately you will
have to pay $ x for flying you out of the bush. The monetary value from being healthy
is zero and the cost of suffering a cold is 2.

Which of the following statements is correct?

1. When p = 1
10 , q = 1

2 , and x = 10 (you’re a Norwegian and although you suffer,
HELFO pays the bill) it’s strictly better to postpone rather than buying the pill.

2. When p = 1
10 , q = 1

2 , and x = 100000 (you’re a US citizen and you suffer and pay
the bill yourself) it’s strictly better to postpone rather than buying the pill.

3. When p = 1
2 , q = 1

4 , and x = 10 it’s strictly better to postpone rather than buying
the pill.

4. When p = 1
2 , q = 1

4 , and x = 10 it’s strictly better to buy the pill right away.

Question D

Which of the following statements about behavioral and experimental aspects of envi-
ronmental economics is not correct?

1. The outcome of one-shot Prisoner’s dilemma games is sensitive to framing.

2. Lab experiments are better than Field experiments because the researcher can
randomize and control the treatment.

3. In basic market situations, such as finding the willingness to pay via an auction,
the behavior of subjects rarely contradicts economic theory.

4. A model of pure altruism predicts that agents reduce their contribution to a public
good by one dollar when the government gives one dollar’s worth of the public good.
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Problem 2

There are two sources of energy that are perfect substitutes. At time t “brown” energy
is produced in a quantity x(t), giving total costs bx(t) where b is fixed and positive.
Production of the brown energy gives carbon emissions that lead to lead to an increased
amount of carbon in the atmosphere. The stock of carbon in the atmosphere at time t
is denoted A(t), and develops over time according to

Ȧ(t) = x(t)

where Ȧ(t) denotes the derivative of A(t) with respect to time, and where units are
chosen so that one unit of brown energy gives one unit of carbon emissions.

At time t “green” energy is produced in a quantity y(t), giving total costs g
2 (y (t))

2

where g is fixed and positive. Production of green energy has no negative impacts on
the environment.

Total energy demand is constant and exogenously given equal to E, so that x(t) +
y(t) = E for all t. Assume that gE > b.

(a) Find the socially optimal values of x(t) and y(t) in the absence of any concern for
the environment.

(b) Assume that energy markets are competitive. Show that for an emission tax q(t) <
gE − b, carbon emissions are given by

x(t) = E − b+ q(t)

g

(c) Assume that environmental damages are zero for A(t) < Ā and A(t) is constrained
not to exceed Ā, where Ā is exogenous. Show that the socially optimal carbon tax
under these assumption can be written as

q(t) = q(0)ert

where r is the interest rate, and explain how q(0) is determined.

(d) How is q(0) affected by a reduction in Ā?

(e) How is q(0) affected by a reduction in g?

(f) Instead of the assumptions made in (c) above, let us now assume that environ-
mental damages at time t are equal to vA(t) for A(t) < Ā and that we as before
do not permit A(t) to exceed Ā. How do the the properties of the optimal carbon
tax depend on the exogenous parameter v?
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