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marine fishery in the world and is a significant contributor to Peru’s
economy. The fishing fleet for anchoveta is separated into three sectors:
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Qualitative Approach

We completed a qualitative analysis on order to
characterize both the industrial and DHC sectors of the
anchoveta fishery. Fleet capacities, landings, processing
capacities, and production were determined using
available data. Using this approach we identified
potential threats to the biological, economic, and social
aspects of the fishery and drivers of these threats.

A system thinking approach was used to address the
complexity of the anchoveta fishery and understand the
interactions among the different stakeholders and the
environment. A casual loop diagram (CLD) representing
the biological, economic, and social aspects of the

anchoveta fishery was developed by examining the
different forces that interact in the fishery. The diagram
shows how the fish stock is affected by fishing pressures,
which are influenced by market, political, and social
dimensions.

The goal of this system thinking process was to identify
the causes of the perverse incentives and drivers of
illegal and unsustainable behaviors present in the
fishery, and identify intervention points for applied
policy solutions to effectively eliminate those incentives
and avoid threats to sustainability of the fishery.
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Causal loop diagram representing anchoveta fishery dynamics (intervention points in red)

Quantitative Approach

Bio-economic Model

CLD representing fishing activity of fleets

— Bio-economic Model

An integrated bio-economic model was used to
quantitatively assess the tradeoffs between current
and alternative regulatory scenarios.
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Biological Model

The model contains both a biological and economic
ﬂ component that are linked to create a dynamic

representation of the biological aspects of the
anchoveta, and the harvest behavior of the
industrial and artisanal fleets.

It is run over a 20-season time-horizon, with each
time-step representing one fishing season.

Each component of the model depends on
associated biological and economic parameters,
. variable climate scenarios, and market conditions.
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Each regulatory scenario applied to the model alters
these inputs, generating different outputs that are
tracked by the model at each season, including
biomass, catch, and profits.

seasons

Results

The results from both the qualitative and quantitative approaches resulted in characterizations of the status quo
and the potential for different management options to affect the anchoveta biomass and industry profits.

Qualitative Analysis Results

Alack of management has resulted in overcapacity in
both the DHC fleet and the fishmeal processing sector
Higher prices for the resource in the fishmeal market,
high costs associated with fishing for the DHC market,
and constant demand from the fishmeal processing
plants incentivize fishers in the DHC fleet to illegally
supply fish to the fishmeal market

Loopholes in the current laws and a lack of resources
limit the amount of monitoring and enforcement
within the fishery

The artisanal and low scale fleets’ harvests are
unrestricted and unmonitored, creating a situation in
which authorities are not able to accurately assess their
levels of exploitation

Because anchoveta are the base of the Humboldt
Current food chain, a decreased anchoveta population
can have deleterious effects on the surrounding
environment and other important coastal fisheries as a
whole

Biological Results of Management with a TAC

Under the current artisanal and LS regulation, the
fleets extract the most from the biomass, and the
extraction levels can be considerably higher than
what is reported by Peruvian officials

Biomass could increase as the national TAC
decreases and biomass set aside as the protected
stock (target escapement) increases

Risk to the biomass posed by fishing pressure
increases during extreme climate conditions like
strong El Nifio events

Economic Results of Management with a TAC

Profits for the whole fishery are lower in both market
conditions under open access management

The total value of the fishery could increase as
biomass increases, due to higher fishing efficiency
Both the industrial and DHC fleets can experience
increased profits when the DHC fleet is managed
under a TAC

The DHC fleet can significantly increase profits if
fishing for the fishmeal market

Fishers can simultaneously reduce harvest levels and
increase profits due to efficiency improvements
associated with a greater biomass levels
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This chart was created using the causal loop diagram
representing the fishery dynamics, and it shows which
aspects can affect on the biomass.
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As the protected fish stock (target escapement) increases, the
average seasonal profit generated by the fishery also
increases until a certain point. This suggests that a decrease in
total yields and increase in protected biomass can lead to
profit gains. Different markets are shown in red and blue.
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The added benefit from implementing a TAC on the DHC fleet
(labeled here as artisanal) can be distributed between fleets.




