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1. Review question (50 points)
The basic production function generally used in microeconomics assumes diminishing re-

turns to labor, a technological feature which can be referred to as congestion externalities.
In the case of renewable resources, we have introduced another type of externality referred
to as stock externalities.

(1) Explain, intuitively and with the help of graphics, what stock externalities are about.
(2) Show that in the case of open access to resources, stock externalities can lead to a

negatively sloped supply curve.

2. Property regimes, Transaction Costs, and Enforcement Technology (50
points)

An economy is composed of two sectors: urban (or manufacturing) and rural (or agricul-
tural). The total output function in the manufacturing and agricultural sectors are expressed
as M(LM) and F (LR) respectively, where LM × 103 and LR × 103 denote the total number
of workers working in each sector. Output functions take on the following specific forms:

M(LM) =
√

LM ,(1)

F (LR) =
√

LR.(2)

This means, for instance, that if 3000 workers are working in the manufacturing sector, then
total manufacturing output is

√
3 = 1.732. The total number of workers in this economy is

L̄ = 5× 103 and there is no unemployment. Let p be the unit price of agricultural goods in
terms of manufactured goods and assume that it is fixed.

(1) Let p = 1. Derive the equilibrium distribution of workers between sectors for this
economy assuming open access in the rural sector and exclusive ownership (at no
cost) in the urban sector . Assume that firms in the urban sector pay a wage w to
hired workers and that all agents in this economy take wages and prices as given.
Calculate the equilibrium values of the wage rate, total profits in the urban sector,
and national income. Explain intuitively why this equilibrium is considered ineffi-
cient.

(2) Assume now that there is the possibility of exclusive ownership in the rural sector
but that exclusion uses up real resources in the following sense: In order to enforce
exclusion in the rural sector, 2000 guards must be hired among the pool of workers
and paid the same wage rate w as other workers. The labor market clearing condition
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is thus LM +LR +2 = 5. Find the new equilibrium distribution of workers, the wage
rate, firm net profits in both sectors, and national income. Can exclusive ownership
be a sustained equilibrium for this economy?

(3) Assume now that a technological innovation reduces the required number of enforce-
ment guards to 1000. Derive the new equilibrium values for the economy and verify
that exclusive ownership can be sustained as an equilibrium. Is it efficient? Who
gains and who looses from this technological improvement? Interpret and comment.


