APPENDIX A: DERIVATION OF THE OPTIMAL
FOOTROPE EQUATION

d

A daily profit equation of vessels at ¢ time, s which is a function of footrope size (Fit )

given the vessel length (Li y ), is defined as exponential revenue equation minus a linear cost

equation:
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If gear units are permanent and we assume the fishery is in a steady state, a vessel would
maximize the net rents over time as follows:
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The initial gear unit under a FG is represented by F". The first order condition of equation
(A.6) in terms of gear units, F}, is
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which can be simplified to yield F; ,-* as a function of Prg, r and random variable & Ri :
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Finally, to solve for Pz in a FG market, we impose that aggregate FG restriction hold, i.e.,

(A.5) D E =(1-a)F",

where a represents the ratio of the FG restriction, and F° represents the aggregate gear pI‘lOI‘
to the FG program. Substituting equation (A.8) into equation (A.9) and summing over Fi, we
can obtain an expression that can be segregated into two terms: a constant term and a sum of
vessel-specific terms:
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Letting C=3 exp " d L1, the market price of FG, Pr¢, can be written as follows,
i )
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In order to decide to exit or stay in the fishery, each vessel will compare the profits under
each situation according to equation (3.12). If average net present value per footrope size of
z (F"

ED g
the fishery. Otherwise, it will exit the fishery. The market equilibrium is found numerically
using equation (11) and the entry-exit decision of equation (3.12). First, equation (11) is
solved assuming all vessels continue to fish. Using this price, equation (3.12) is evaluated for
each vessel and a subset of remaining vessels is retained. Using this subset, a new price is
found by equation (11). This process continues until an equilibrium is reached where all
participating vessels are following equation (A.8) and all vessels remain or exit following
equation (3.12), i.e.,

each vessel is greater than the market price of FG,

then the vessel will stay in

b, +P, . 1
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*

Fi =0 ,otherwise

where, F;" represents the optimal footrope size in the i vessel.
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APPENDIX B: ECONOMETRIC MODEL FOR THE
REVENUE, COST, AND FOOTROPE EQUATIONS

For the coefficient estimation, the functions for the revenue, cost, and footrope in Appendix
A are estimated using non-linear simultaneous equations'. Specifically, we seek to estimate
the following equations including year and market dummy variables:

_ 4 +>.¢YD,+ > d,MD, +a, ln(L,.jk)Hnaz —Inb, + &y,
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Fijk

(B2) C,=b,+Y.eYD +Y fMD,+bL,
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+b,F,
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(B.3) In(Ry)=a,+Y.c¥D,+> .dMD, +an(Ly)+a,In(F,)+é&p,.

where F}, represents footrope size of i"™ year, /™ market , k" vessel. YD,and MD; represent

i™ year dummy variable and ;™ market dummy variable, respectively. The error term of
footrope size, &, , 1s included in the footrope equation.

The reduced forms of the three equations are derived as in the following equations. Here the
vessel length, year, and market dummy variables are considered as independent variables,
and revenue, cost, and footrope size are considered as dependent variables.

(B.1) In(F,)=p,+Y YD+ O.MD, +y,In(Ly )+ &5,

Cy=by+Y.eYD, +Y f.MD,+bL,

ik

(B.2))
+ }/3Ll.jk7 > exp (gﬂjk )H exp(e, YD, )H exp(6,MD,) + &,

(B.3") ln(Rl.jk) =y, + Zal.YDI. + ZQjMDj +7, ln(Ll.jk)+ Ay T Erii

where,

! Since the footrope equation (A.8) was derived from a profit equation (A.5), the simultaneous equation would
increase efficiency to the coefficient estimation.
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The non-linear simultaneous estimation was estimated without all the error terms. Hence the
estimated equations are:

(B.1") In(F, )=y +> a¥D,+> 0,MD,+y,In(L,)
(B2") Cy =b,+Y eYD,+ > fiMD, +b Ly +y,L,"” [ [exp(aYD)] [ exp(6,MD),)
(B.3") In(Ry,)=y,+Y YD+ 0,MD, +y,In(L, )

The estimated coefficients were then transformed into the coefficients presented in Table 1.2
and Table 1.7
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