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my fish MSY (Reality 1)
Fish eat other fish!

=>» Single species MSY and B,,,, cannot be reached for all species
simultaneously

=> Fy iS more robust but

=>» when simply trying to get the maximum vyield in tonnes from the
system it often means to reduce the predator stocks

=>» Trade-off between species ignored in most cases because very
difficult to deal with from a political perspective
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MSY (Reality I1)

Complex technical interactions in mixed fisheries
=>» “Chocke species problem”
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my fish MSY (Reality I1)

Complex technical interactions in mixed fisheries
=>» “Chocke species problem”

Predicted catches for 2016, per stock and per scenario
overshoot (hatched) and undershoot (below zero)
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Trade-off between overshooting quotas vs. loosing yield

This trade-off cannot be ignored because of the landing obligation!
The more selective the fisheries the less problematic is the trade-off!
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mvflsh Y5 MSY (Reality 111)

The common fisheries policy names multiple objectives:

* the CFP shall ensure that “...fishing and aquaculture activities are environmentally
sustainable in the long-term and are managed in a way that is consistent with the
objectives of achieving economic, social and employment benefits, and of contributing
to the availability of food supplies.”

 The CFP shall apply a precautionary and ecosystem based approach to fisheries
management to restore and maintain “...populations of harvested species above levels
which can produce the maximum sustainable yield and to ensure that negative impacts
of fishing activities on the marine ecosystem are minimised.”

= MSY (or F,,,) needs to be reached while respecting the ecosystem approach to
fisheries management

= At the same time economic and social constraints need to be respected

= Different stakeholder groups put different weights on these objectives



Example from the southern North Sea
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Characteristics:

Shallow water (mainly <50m depth) and flatfish ” ‘
dominated demersal ecosystem N~

Belgiim {3 3| = saeo-aam

: Wﬁﬁggeoportal.de o kA ¢ RED

Main demersal fisheries (in terms of
landings in tonnes):

Beam trawl fishery for brown shrimp along the coast

Mixed fishery for plaice and sole mainly with beam
trawls and otter trawls; bycatch e.g., of other TAC
regulated flatfish (e.g., turbot, brill, dab, flounder) as
well as rays and skates




-1, <> Example from the southern North Sea
case study

Bio-economic

model Fishrent

Effort levels

and fishing
mortalities to
reach MSY or MEY

Effort limits
associated with
constraints

Ecosystem
model Ecopath

with Ecosim



Fishrent

Comparison of Ht and H indicates
required change in effort.
Ht, biomass and growth lead to
sustsinable advice on TAC

Based on spedies with highest or Biolog _ ared 1o manageme: Various types of payments

lowest Ht/H-ratio. included.

Potential catch caicusated with 3 3 elected catd
selected effort

Fuel, crew and variable costs
depend on effort.

Fixed and capital costs depend on

| fleet Investments depend on revenues
Exogenous change of fuel price | Costs of acces are set by policy and break-even.

Fleet changes with (dis)investments.
Maxiumum number of days-at-sea
per vessel is assumed.

3 Nominal and full-time employment.
: Revenues, gross cash flow, profit 5
Fish prices change with price elasticity B4 and break-even revenues are X
based on definitions.

Q




my fish Fishrent model

* Bio-economic model of fisheries
— Multi-species
— Multi-fleet
— Spatially explicit

e Calculate the optimal effort allocation to maximise
— Total yield in tonnes
— Total yield in €
— Total net present value of profit
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my fish Fishrent model

* Biological module
— 3 species: sole, plaice, brown shrimp

— Population dynamics not age-
structured

— Constant spatial distribution

O otkm2 shrimp | O 0tkm2 soe ovkm2
| O <0.25 tkm2 4 0 <25 kghkm2 <0.25 tkm2
#| O 0.25-05thkm2 B 25-50 kgrkm2 0.25-0.5 tkm2

0.5-0.75 t/km2
—~{0.75-1 t/km2
L 41-1.25 t/km2
1.25-1.5 t/km2
|>15tkm2

O 0.5-0.75 tkm2 O 50-75 kg/km2
B 75-100 kgkm2

B 0.75-1 t/hkm2

E 100-125 kg/km2
B 125-150 kg/km2
¢ | B >150 kg/km2

B 1-1.25 tkm2
B 1.25-15 tkm2
o | ® >15tkm2




my fish Fishrent model

* Economic module

— 6 fleetsfrom NLand DEas
defined in DCF data 10% -
(Beam trawler and Otter f o .
trawler fishing for S w0 = foed con
flatfish and/or brown 20% | .
shrimp) [MIEE N B

— Costs depend on the T B
fishing area s 8 4 2 2 °

— Revenue (value of
landings) depends on
catch composition
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myfish (= Ecopath with Ecosim

Based on CEFAS North Sea model from SMS biomasses? Sandeel biomass

Mackinson and Daskalov [ opemmercil $ e .
roundfish species éf C. crangon biomass

- .

Parameterised for ICES area Vb andIVc 7oA blomssses”  CPUEGouthern Nosey? [ Biomes estimates for
[Plaice and sole] CPUE(total NoSe)®?

65 functional groups (focus on flatfish N % Nephrops biomass

and brown shrimp, but all trophic [species  without [

. . assessment] on- iomasses
levels including elasmobranchs, sea : e

birds and marine mammals in the model)

12 fleets (Beam trawls (north and south),
Shrimper, Otter trawls and demersal seines,
Gill netters etc...)

Tested against assessments, survey indices and
landings statistics to ensure reasonable fit to
historic time series.




myf'Sh 5 Warning

The numbers presented at the next slides are model predictions!
Any prediction is sensitive to:

e Assumptions on the future productivity of stocks

* Assumptions on costs and market prices

e Assumptions on food web dynamics

e Assumption of constant catchabilities

=>» Please, interpret scenarios relative to each other and focus on main trade-offs instead of
certain numbers!
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myfish © DST Southern North Sea

Scenario Plaice Sole Crangon

Maximum
Sustainable
Yield
(Weight)

Sustainable
Yield
(Euros)

Economic
Yield

Economic
Yield
(constrained)




myflsh @ DST Southern North Sea (adding economcis)

while Ralanding scenpeien
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Scenario Plaice Sole Crangon " Profit (total)
' i nd’
asimum .
Sustainable
Yield
(Weight)
50 kt 25 milion
=
pe -
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27 milbon
o o €EEE
Ecmic ‘
S 88 milon
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myfish @u DST Southern North Sea (adding ecosystem
R considerations)

a) - ] < Maximum
Scenarios Maximum Maximum Maximum Economic
Sustainable Sustainable Economic Yield
Constraints Yield (Weight) Yield (Euros) Yield (constrained)
Scenario Plaice Sole Crangon  Profit (total)
— - -
m ‘ r! ‘. B ‘ Turbot F<=F g
Maximum : . ' 2 I - ‘
Sustainable m

Yle'ld Effort constraint
(Weight) thornback and
. spotted ray
1981e 17k S0kt -25 rralkon

‘ ‘ ‘ €1 Effort constraint

rasimun | GGG -
Susainsble | gy g e
(g:r:’s) | e )
>e a |
. BEeeC €€ce
Toac (e £
. BE | |EEEE
T ¢

35% 34.5% 32% 31.5%

% biomass of species with L;,f,, >40cm



myfish 2 DST southern North Sea case study
mmm (adding employment)

Scenario - Pllce Sole Crangon " Profit (total) 'Emplogment
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myflsh 5 Conclusions

There is no simple solution satisfying all objectives at the same time!

The MSY and MEY dichotomy leads to the question what benefits society most
in the long run?

=>» Fisheries contribute most economically (and low fishing effort helps to reach
environmental goals)

=>» or higher employment and higher food supply can be maintained

Is it useful to aim for the maximisation of one particular objective? Or is it more useful to
aim for a more flexible management to allow for compromises?




Email: alexander.kempf@ti.bund.de




my fish Questions

You can find the DST on page 9 of the Policy brief!

Questions:

Could you use this DST together with an expert scientist to
provide information for policy decisions?

Could you use this DST on its own to inform policy decisions.
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