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Biological constraint

e Change In the fish stock Is defined by
biological growth function F(x) less
harvests.

 Equation of motion will therefore include a
term depending on the state variable (cf
Hotelling model).



Optimal control problem

\V4
« MaxJ= e [p-ceolhdt
0

. st % = F(x)-h(t)



Assumptions

 There Is an upper limit for the fishing fleet
Emax.

 Higher stock means smaller costs:
c’'(x) <0



Current value Hamiltonian:

H =[p - c()]n(t) + m®)[F (x) - h(t)]

Hh_ _
oo P c(x) - m(t) =0

B &= -c'(X)k=-c'(X)|[F(x) - h(t)]



Dynamic condition & solving

- 111_;' =c¢'(x)h(t) - m(t)F'(x) = A(t) - rm(t)

c'(x)h(t) - [p - c()]F"(x) = ¢’ )[F (x) - h(t)] - r[p - c(¥)]

~[p-c)]F'(x) = -c'(X)F(x) - r[p - c(x)]



Golden rule of renewable
resource use

- - COOF ()
p - c(x)

« defines the optimal steady state level x*



Path to the steady state

 Optimal harvest

h ... If x>x*
e h*(t) = F(x*), ifx=x*
0, If x<x*



Clark-Munro —model(p=1; r=0.5; K=100; g=1; c=7; R=0.8;
E,.=0.1; X, = 10 or 80, x* = 30)
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Case r=0

e Same result as in Schafer-Gordon
optimum



Case r = Inifinity

* QOpen acess case, where profits p - ¢c(x) = 0.



