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@ The State of Art
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@ These groups often exploit the same fish stocks and can be in
competition with each other

e rivalry for the resource and over-use
e gear interferences

@ Negative externalities undermine the sustainability and value
withdrawn by society from fisheries resources
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capture fisheries harvest

@ Regarding Europe, marine recreational fisheries gain importance:

e In 2008, Bay of Biscay: recreational catches of sea bass =
same order of magnitude as those of the professional sector
(Ifremer and BVA, 2009)

o Between 2005—2010, the western Baltic Sea: annual
recreational fishery cod harvests =~ a share varying between
34 to 70% of the German commercial landings (Strehlow
et al., 2012)

@ Management of recreational fisheries observed worldwide generally
relies on a combination of regulatory measures
e prohibition to cell caught fish
e purchase of an angling license
e control of fishing effort (protection of some species, bag limits,
legal size, gear restrictions, protected areas or closed seasons,
etc.)



] Harry V. Strehlow, Norbert Schultz, Christopher Zimmermann, and Cornelius Hammer. Cod catches taken
by the German recreational fishery in the western Baltic Sea, 2005—2010 : implications for stock
assessment and management. ICES J. Mar. Sci. (2012) 69 (10): 1796—1780
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@ Large number of vessels: 84% of the vessels of the EU’s fishing
fleets (STECF, 2013)

@ About 30% of EU landings in value and 9% in volume

@ The regulation of the Small Scale Fisheries sector is heterogenous

e So far the CFP has not managed to provide a regulatory frame
that addresses the needs of the SSF

e There is no commonly agreed definition of SSF at European
level

e Conservation measures are decided in practically equal
proportions at EU, national or regional/local levels
— Open access situations are possible in SSF (Guyader et al.,
2013)
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Objective function

Question: What is the efficient or socially optimal quota allocation
of resource use rights over fishermen with different objectives, so
as to

@ maximize the societal benefits withdrawn from living marine
resources

@ prevent overexploitation of fish stocks

@ improve the economic benefits derived by the various users of
the fishery?

U(H:, Lt) = u(H;m) + av(Ly; 5)

Utility from catching a quantity H; with fishing time (labor) L;
User groups are differentiated via parametrization: «, 1, 8



Production function

Hi = F(xt, Ke, Le) = qu

v el
Lt Kt
Cost minimization

—_——
=E; (‘effort’)

min

&Kt

{WLt + th — U(Ht, Lt) s.t. Ht > F(Xt, Lt, Kt) }

«O» «Fr « =>»

« =

DA



Integrating different user groups into fishery management
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Production function
Hy = F(xe, Ke, Le) = gx! LIKET
———

=E; (‘effort’)
Cost minimization

Lt,Ke

From the F.O.C of the cost-minimization program

wav(L) _ Pl Lo K)o
r Fk, (XtaLtaKt) 1—nv
oK = 1—y w—av (L)
v r

1—~yw—av(L)\"
Ht:F(XtaLtaKt): th@ ( ,y’y P ( t)>

min {WLt + th —u (Ht, Lt) s.t. Ht > F (Xt, Lt, Kt) }
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The demand for time at sea
Differentiating with respect to H gives
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The demand for time at sea
Differentiating with respect to H gives
1

[_*/(Ht) - > O

-
= O (@ L) ™ HE av(L)
0

L*(H,) is increasing in H; for v/'(L;) <

The demand for time spent at sea admits a lower boundary

Ho0 o Lun= (o)

@

>0

The second derivative of L*(H,), with respect to H;

1
B

L'(H) >0 & L[< me<1 + 1%7)

@ The demand for time at sea is convex in harvest for L; below the
threshold level L

@ Displays constant returns to scale for a« =0
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a =0 (yellow)
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Profit maximization

max {U(Ht7 L*(Ht)) — wLl*(H:) — r Kf — th}, &

t

max {u (Hy) +av (L*(H:)) — 5 L*(H;)

t

+ 1;” av' (L*(He)) L*(He) — p Ht}

Inverse demand function for quota

p= U/(Ht) . (W — OZV;/(L*(H)) . 1 ;’7 OZV”(L*(H)) L*(Ht)> LT—I




Inverse demand function for quota

Appling the following specification for v(L;)
|
1-p

where 3 conveys the scale of the recreational fishing activity as
well as the satiety of this fishing group w.r.t. L;.

v(L:) =

The specification of p becomes

User groups who derive utility from time at sea have a higher
demand for harvesting rights



The slope of the inverse demand function:

_ * —B * 1-5
pH, = U”(Ht) _ (W al 2(Hf) ) BO(L (Ht)
H:
For v"/(H:) <0

w—al*(H)=#(1-p(1-7) ~ "~

<0
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The slope of the inverse demand function:

w — al*(Hy)™?) Bal*(H)" <0
HZ w—al*(H)P(1-B(1-79) =

For v"/(H:) <0

The derivative of p w.r.t. x;:
q9 * * —B
px. = —Lj (w — (1 = B)L*(H)~P) >0
Xt

The price of fishing quotas is increasing in the stock level of the targeted
species.
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Assuming the following specification for utility derived from harvest

Hm—1

u(He) = 1=

9

with v'(H;) = H; " >0, and v"(H;) = —nH; " < 0.
The derivative of p w.r.t. n gives

Py, = up,, = —H; "In(H;).

The level of the TAC determines the willing to pay for rights to
fish of a given group.

Notice that as u(H;) and v(L:) have the same specification, the
parameters 717 and (3 relate to there elasticity of substitution.
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The boundary of the inverse demand function for H — 0
lim p = u'(He) — (== pw ) Ly = o/ (He)
Ht*)O ’y
On the other hand, when oo = 0, we have
w
li = u'(H) — —L3,.
Hemo P T Y (He) v H

This difference comes from the substraction of the marginal
operating cost of fishing.
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© Calibration at work: the case of German Cod catches in the
western Baltic Sea



German landings of COD, Baltic Sea
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Forthcoming research lines

@ Apprease the welfare loss subsequent to an inefficient
regulation: — different quota price across user groups

@ Introduce ecosystem dynamics and either
e Seek for the socially optimal TAC and its allocation
e Conduct a dynamic programming analysis under a set of
constraint (Viability approach) to explore sustainable quota
allocations
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