Assignment #2 for Environmental and Resource Economics
Economics 359M, Spring 2017

Due date: Wednesday, March 1, 2017
Readings: Chapters 3-6 in
Kolstad. Environmental Economics, 2’nd ed. OUP.
E. Ostrom, J. Burger, C. B. Field, R. B. Norgaard, and D. Policansky.

Revisiting the commons: local lessons, global challenges. Science,
284(5412):278-282, 1999.

Social Choice

>

Kolstad, Ch. 3, problem 1.
B. Kolstad, Ch. 3, problem 3.
C. Kolstad, Ch. 3, problems 8 and 9.

Efficiency

D. The aggregate endowment of good 1 is 12, the aggregate endowment of good 2 is
10. There are two consumers, a and b. For each of the following utility function
and allocations, determine whether or not it is Pareto optimal. If it is not Pareto
optimal, give the set of allocations that Pareto improve on it. If it is Pareto optimal,
give prices which, if faced by the two consumers, would leave them no incentive to
move away from the allocation.

1. The utility functions are u, (1, x2) = log(x1)+2log(xs), up(z1, x2) = 2log(x1) +
log(xs), and the allocation is (6,5) for both consumers.

2. The utility functions are u, (1, x2) = log(x1) +2log(za), up(x1, z2) = 2log(z1)+
log(zs), and the allocation is (12, 10) for consumer a and (0,0) for consumer b.

3. The utility functions are u,(x1, x2) = log(x1) +x2, up(x1, x2) = log(xy)+log(z2),
and the allocation is (6,9) for consumer a and (6, 1) for consumer b.

4. The utility functions are u,(z1, 2) = log(x1) +x2, up(z1, 2) = log(xy)+log(z2),
and the allocation is (3,7) for consumer a and (9, 3) for consumer b.

E. Kolstad, Ch. 4, problem 1.

F. Kolstad, Ch. 4, problems 4 and 5.

G. A society consisting of individuals a and b has 100 units of a consumption good. If
it sacrifices s of the consumption good, it can produce y = 104/s of a public good.
The utility functions are u,(z,y) = log(z) +log(y) and uy(z,y) = log(x) +2log(y).
1. Solve the problem max, , u,(x,y) subject to y < /100 — z. This gives person

a’s choice if they are the only person in the economy.



2. Solve the problem max, , uy(z,y) subject to y < /100 — . This gives person
b’s choice if they are the only person in the economy.
3. For 6 > 0 being the weight on person a solve for x}(6), x;(#), and y*(6) in the

problem

V(Q) = mnax [eua(xaa y) + ub(xba y)] s.t. y < \/100 - (xa + xb)'

Za,Th

4. For 6 very large, show that x(0) and y*(#) is very close to the a’s choice if they
are the only person in the economy.
5. For 6 very small, show that z;(0) and y*(0) is very close to the b’s choice if they

are the only person in the economy.
Public Goods/Bads

. Kolstad Ch. 5, problem 1.

I. Kolstad Ch. 5, problem 6.

. There are two routes into the business district, a Bridge and a Tunnel. There are

400,000 people who make the daily commute, there is no car-pooling. The time it

takes to commute by the Bridge is 30 + 5505 minutes if np people use the Bridge,

the corresponding figure for the Tunnel is 40 + 5.

1. Suppose that each of the 400,000 people chooses so as to minimize their time

commuting. This means that, in equilibrium, the commute times are equal.
What are the equilibrium np and ny? And what is the equilibrium total com-
mute time in people-hours?

2. Give the ng and nr that minimize the total commute time. Valuing a person-
hour at $6 (that is, $1 for every 10 minutes), what is the daily value of the
equilibrium inefficiency?

3. Except for congestion, there is a 0 marginal cost to having commuters on either
route. Suppose that 10 minutes of commute time is worth $1 to a commuter.
Find tolls t5 and tp for the Bridge and Tunnel, one of them equal to 0, that
have the property that equilibrium for the commuters is the one that minimizes
total commute time. What revenues are generated?

4. Suppose that 1/4 of the commuters car pool with 2 people in each car (so that
there are 350,000 cars per day). Recalculate the minimal possible total commute
time and the value of the potential savings.

. (A common pool resource) There are I different organizations, countries or firms,

that can put out fishing fleets to catch from schools of fish. Use the number a; > 0

to represent the number of fishing boats in the fleet of organization ¢, i =1,...,1

and let @ = ). a; denote the total size of the fishing fleet. The marginal cost of a

boat is constant, and equal to ¢, the per boat return is R(a) = 100,000 — 15+/a.



1. Verify that R'(a) < 0 and R"(a) < 0 for a > 0.
2. Let V(¢) = max, [aR(a)—c-a]. Before you do any work, why should you expect
that a*(c) is decreasing in ¢? Give the FOCs, a*(c¢) and V(c).

3. Now suppose that I = 2 and that the two countries choose a; and ay to solve

max,, a1R(a; +az) —c-a; and

max,, asR(a; + az) — ¢+ as.

Give the FOCs for the equilibrium, a$(c) and a$(c). Show that a®(c) = a(c) +
a$(c) cannot solve the FOCs from the previous problem. Give, as a percentage,
the efficiency losses when ¢ = 10, 000.

4. Repeat the previous for I being any integer > 2.

L. Referring to the previous problem, Ostrom et al. describe a solution when the fish
in question are north Pacific halibut. The solution involved changing the open
access rules into another one of the four property-rights systems used to regulate
CPRs. Which one? Explain.

If the fish in question are near the bottom of the food chain, in what way are
the efficiency calculations in the previous problem mis-leading” Which part of the
arguments in Ostrom et al. does this relate to? Does this necessarily depend on
where the fish are in the food chain? Explain.

Discounting and Decisions

M. Kolstad Ch. 6, problem 1.
N. Kolstad Ch. 6, problem 2.
O. The production function turning today’s investment, which is foregone consump-
tion today, sg, into consumption tomorrow is ¢; = 10,/so. You have z, avail-
able to consume today, ¢y < xy. The remainder, sg = x¢ — ¢p, is invested and
turned into consumption tomorrow. The utility function is u(cy) + Su(c;) where
u(c) = 3log(c+1). Let V(xp) = maxo<sy<a, [(co) + Bu(cr)] subject to ¢; < 104/50.
1. Verify that the production function and the utility function are increasing (have
positive first derivative) and concave (have negative second derivative).

2. Without doing any FOC calculations, how do savings/investment, sq, depend
on 37 Explain.

3. Without doing any FOC calculations, how do savings/investment, sq, depend
on zo? Explain.

4. Without doing any FOC calculations, how does V(-) depend on zy? Explain.

5. Give the FOCs for V(x() and solve them for s§(53, xo).



