1. Property regimes (Based on Cohen and Weitzman 1974.)

Pescado is a small town with 5000 fishers. Because they have little education, the fishers
of Pescado cannot do anything else than fish to make a living. Next to town, there are only
two lakes where fishers can catch fish, lake Tilapia and lake Loyola (named after a Jesuit
missionary who lived there in a time when fish scarcity was not an issue).

The aggregate output function of lake Tilapia is given by

yr = 12z — 2:13%,
while that of lake Loyola is
1
y = Tep — 5,
where zp x 10% and x; x 10® denote the respective number of fishers on lakes Tilapia and
Loyola, and y; denote the total catch in thousand of pounds of fish. The price of one pound
of fish is fixed and equal to 1.

(1) What will be the distribution of workers between the lakes in an regime of open-
access? (Explain intuitively how you arrive at this distribution. By open-access, we
wish to represent a situation equivalent to an arbitrarily large number of fishers.)

(2) What will be the distribution of fishers between the lakes in a regime of exclusive
ownership? (Suppose that each lake is exploited by a different owner who hires the
fishers and takes wages as given.)

(3) Assuming no transaction costs, which property regime is the most efficient? Is it the
one preferred by workers? Explain?

(4) Suppose now that excluding access to a lake requires a fixed cost of 3000. Which
property regime is efficient? Why?

(5) What would the equilibrium be if the fixed cost of exclusion were 5000 instead of
30007 Is exclusive ownership efficient?



(1)

ANSWERS

Open access
GIVEN THE LARGE NUMBER OF FISHERS, IT IS SAFE TO ASSUME AN OPEN-
ACCESS SITUATION ON THE LAKES, WHICH WE DEFINED AS AN EQUILIBRIUM WITH
TOTAL DISSIPATION OF RENTS. IN THIS CASE, THIS MEANS THAT AVERAGE PROD-
UCTS ARE EQUALIZED BETWEEN THE TWO LAKES IN EQUILIBRIUM:
T L
AP = g _ WHERE x7 + 21, = 5.
T xr
= xp = 3,2, = 2 AND AP = 6 LBS/FISHER
OPEN-ACCESS TOTAL OUTPUT = Y% =6 x5 x 10® =30 x 10 LBS.

Exclusive ownership

EACH OWNER SEEKS TO MAXIMIZE RENTS BY EQUALIZING FISHERS’ MARGINAL
PRODUCT WITH THE GIVEN WAGE RATE (U}) MOREOVER, ALL FISHERS GET
HIRED SINCE THEY HAVE ZERO OPPORTUNITY COST. THE EQUILIBRIUM IS THUS
CHARACTERIZED BY:

0 0
ﬂ:w:ﬂ AND z7 + x7, = 5.
aZL'T aZL'L

THIS YIELDS:
zr =2,z =3,w=4 AND YT = 32.5 x 10® LBs.

NOT SURPRISINGLY, EXCLUSIVE OWNERSHIP IS MORE EFFICIENT. IT YIELDS A
HIGHER TOTAL OUTPUT WITH THE SAME NUMBER OF WORKERS. (NOTE THAT
HERE, MARGINAL PRODUCT ARE ALWAYS POSITIVE. IT IS THUS ALWAYS EFFICIENT
TO HIRE ALL 5000 FISHERS SINCE THEIR OPPORTUNITY COST IS ASSUMED TO BE
NIL. ONCE WE INTRODUCE RESOURCE DYNAMICS, HOWEVER, WE WILL SEE THAT
MARGINAL PRODUCTS MAY BE NEGATIVE, WHICH MEANS THAT IT MAY NOT BE
EFFICIENT TO HIRE ALL FISHERS EVEN THOUGH THEIR OPPORTUNITY COST MAY
BE NIL.)

IF FISHERS DO NOT RECEIVE ANY SHARE OF PROFITS FROM THE LAKES, THEN
THEY ARE WORSE OFF WITH EXCLUSIVE OWNERSHIP. INDEED, THEIR WAGE RATE
IS BELOW THE AVERAGE HARVEST THAT THEY WERE GETTING FROM OPEN AC-
CESS FISHING.

Exclusion costs

WITH EXCLUSION COSTS OF 3000 PER LAKE, WE FIRST HAVE TO VERIFY THAT
OWNERS WOULD BE WILLING TO PAY THAT COST, I.E. RENTS FROM THE LAKE
MUST BE ABOVE 3000. IN THE EXCLUSIVE OWNERSHIP EQUILIBRIUM, IT CAN BE
VERIFIED THAT RENTS ON LAKE TILAPIA ARE EQUAL TO 7' = 8000 WHILE ON
LAKE LOYOLA THEY ARE EQUAL TO 7% = 4500. HENCE, EXCLUSIVE OWNERSHIP
CAN STILL BE AN EQUILIBRIUM.
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COMPARED TO AN OPEN ACCESS REGIME, EXCLUSIVE OWNERSHIP THUS RE-
SULTS IN A NET OUTPUT VALUE EQUAL TO 32500 — 6000 = 26500. THIS BEING
SMALLER THAN THE TOTAL VALUE OF OUTPUT IN OPEN ACCESS, THE EXCLUSIVE
OWNERSHIP EQUILIBRIUM IS NOT EFFICIENT ONCE WE INTRODUCE EXCLUSION
COSTS, EVEN THOUGH OWNERS WOULD STILL BE QUITE WILLING TO BEAR THE
COSTS OF EXCLUSION.

I[F EXCLUSION COSTS ARE 5000, THEN THE EXCLUSIVE OWNERSHIP ON BOTH
LAKES CANNOT BE AN EQUILIBRIUM BECAUSE PROFITS ON LAKE LOYOLA DO
NOT COVER THOSE COSTS.

BUT IT MAY STILL BE POSSIBLE TO HAVE AN EQUILIBRIUM IN WHICH LAKE
TILAPIA IS EXPLOITED UNDER EXCLUSIVE OWNERSHIP WHILE LAKE LOYOLA IS
SUBJECT TO OPEN ACCESS. IN ORDER FOR SUCH AN EQUILIBRIUM TO HOLD, WE
MUST VERIFY THAT THE OWNER OF LAKE TILAPIA CAN COVER HIS COSTS. THE
EQUILIBRIUM CONDITIONS ARE

Oyr YL

==

oxr Ty
THIS YIELDS zp = 1.667, z; = 3.333, w = 5.333, n7 = 5556, YOF = 14.44 +
17.778 = 32.2222. THE NET VALUE OF PRODUCTION IS THUS 32222 —5000 = 27222.
THIS EQUILIBRIUM CAN THUS EXIST SINCE THE OWNER OF LAKE TILAPIA CAN
COVER HIS EXCLUSION COSTS. IT IS HOWEVER NOT EFFICIENT SINCE THE VALUE
OF OUTPUT NET OF EXCLUSION COSTS IS LOWER THAN THAT OF OPEN ACCESS.
FISHERS ARE ALSO WORSE OFF IN THIS EQUILIBRIUM THAN IN THE OPEN ACCESS
ONE.

WHERE x7 + z1, = 5.



