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The Undercatch Incentive Program:
A Chinook Salmon Bycatch Reduction Program for Pollock Catcher-Processors

Description

The undercatch incentive program (UIP) was developed during 2008 by
personnel from Trident Seafoods Corporation. In essence, the UIP creates an annual
bycatch competition. To create an incentive to reduce Chinook salmon bycatch, the
program establishes a bycatch incentive fund (BIF) via the collection of a levy from each
competitor (fishing vessel, company) on each ton of pollock catch. Thus, each
competitor contributes to the BIF in proportion to its pollock catch. The program then
awards the incentive fund back to the competitors according to relative salmon bycatch
performance. In the UIP, relative bycatch performance is determined with respect to
the worst performing competitor.

Bycatch Results Measurement

The UIP makes use of two measures of bycatch results. The first, termed the
Bycatch Ratio, is an industry-standard benchmark and is measured as the number of
salmon per 100 tons of pollock catch. By convention, and to associate poor performance
with a low index number, the negative of the bycatch ratio is used to describe bycatch
results. Thus, the bycatch ratio is limited "on the right" by zero and "on the left" by
about negative ten. The second measure, termed Bycatch Performance, is specified as
tons of pollock harvested per each Chinook salmon in the bycatch. Bycatch
performance is adopted as a sector-wide measure of salmon bycatch results. In general,
good bycatch performance, especially by the catcher-processor sector and fishery-wide,
is associated with low salmon encounters (abundance on the pollock grounds). For
example, Pollock Conservation Cooperative (PCC) bycatch performance for 2008, at
about 75 tons per salmon, illustrates these circumstances.

In the UIP, competitor relative bycatch performance is measured as Undercatch.
Competitor undercatch is calculated by subtracting the minimum of the negative
bycatch ratios of all the competitors from the negative bycatch ratio of the competitor of
interest, and then multiplying this result by the amount of pollock catch of the
competitor in units of 100 tons, e.g.,

Ui = ((-ni/ pi/ 100) - min(-ni/ pi/ 100))*(pi/ 100)

where Uij is the undercatch of competitor i, n; is number of salmon in the bycatch, and p;
is tons of pollock catch.



Bycatch Incentive Award Payments

The UIP provides rewards for undercatch, which is a proxy for avoided salmon
bycatch. To accomplish this, the UIP awards the BIF to the competitors in proportion to
their estimated undercatch. Because the undercatch of the worst performing competitor
is zero, this competitor does not receive an incentive payment.

Additional (Vessel-Level) Incentive for Very Low Bycatch Performance

According to the constructs of the UIP so far described, the worst performing
vessel automatically loses its entire BIF contribution, but no more. As such, it is
possible for the worst performing vessel to incur increased salmon bycatch without
further consequence. To address this aspect of the UIP, an additional incentive is
placed on the worst performing vessel where circumstances warrant. Specifically, for
each company, another company must own the vessel referenced as its worst
competitor. This encourages a vessel that believes it may be the worst competitor to
improve performance because the magnitude of its incentive is no longer limited by its
BIF contribution. '

Additional Incentive for Ultra-High Bycatch Performance

As noted above, high bycatch performance by the entire catcher-processor sector
is likely associated with low encounters. In these circumstances, relative bycatch
performance can become more a consequence of random changes in the distribution of
salmon on the grounds and less a consequence of competitor fishing behavior. As such,
as encounters decrease, a point is eventually reached where relative bycatch results are
no longer under the control of the vessel. In practical terms, the UIP gradually changes
from an incentive plan to reduce salmon bycatch to a program of fines for random
salmon bycatch.

To address these circumstances, an incentive for ultra-high bycatch performance
conditions is added to the UIP. To maximize the value of this incentive, it must be
placed at a performance level where the transition from viable incentive program to a
program of bycatch fines is complete. The incentive consists of two conditions, each of
which must be met concurrently, and in which case the UIP settlement payments are
suspended. The first condition is that sector-wide bycatch performance must exceed a
relatively large amount, say 50 tons per salmon. The second condition is that the
distribution of competitor negative bycatch performance must not exhibit excessive
negative skewness.



Nature of Awards and Penalties for Bycatch Performance

The UIP provides financial awards for good relative bycatch performance. The
program first requires that the competitors create a BIF via a per-ton levy on total
pollock catches. The BIF amount depends on the size of the levy and the eastern Bering
Sea pollock total allowable catch, and is expected to range between $4 million and $8
million for the catcher-processor sector. The UIP then determines competitor bycatch
incentive payments based on relative bycatch performance. Specifically, competitor
relative bycatch performance determines the fraction of the BIF contribution that is
returned to the competitor. Adding together the negative BIF contribution and the
bycatch incentive payment yields a net financial result due to the UIP. In the extreme,
the reward for salmon bycatch avoidance is a bycatch incentive payment greater than
the BIF contribution. In most cases, the maximum penalty for failure to avoid salmon
bycatch is forfeiture of the entire BIF contribution. However, where circumstances
warrant, a supplemental levy amount increases the financial penalty.

The incentive to avoid salmon bycatch provided by the UIP increases as the size
of the pollock TAC increases and-or the size of the per-ton levy increases. Also, due to
the mathematical structure of the UIP, the magnitude of the incentive to avoid salmon
bycatch increases as the total amount of undercatch decreases. From examination of the
formula for undercatch, it may be observed that the estimated undercatch becomes
smaller as the spread in the relative bycatch performances of the competitors shrinks.
As such, as the range of competitor bycatch results becomes narrower, the magnitude of
the incentive to avoid salmon increases. A relative index of the magnitude of the
incentive to avoid salmon bycatch may be obtained by dividing the BIF amount by the
estimated undercatch. -

Incentives to Avoid Bycatch for All Conditions of Pollock and Salmon Abundance

The UIP provides a financial incentive to avoid salmon under all conditions of
salmon and pollock abundance. As noted, the magnitude of the incentive to avoid
salmon bycatch increases as the size of the pollock TAC increases and-or the size of the
per-ton levy increases. As such, any given level of UIP incentive can be maintained
under different conditions of pollock abundance simply by adjusting the levy amount.

The UIP addresses the requirement for maintaining incentives to avoid salmon
bycatch at all levels of salmon encounters in several inter-related ways. First, the
magnitude of the incentive can be set to address any anticipated level of encounters via
selection of the levy amount. As noted above, should differences in competitor
performance narrow due to increased efforts to avoid salmon bycatch, then the
mathematical structure of the UIP works to automatically increase the incentive per
avoided salmon. This is accomplished because under these conditions the estimated



undercatch will decrease, thus pushing up the magnitude of the incentive, and so
encouraging further efforts to avoid salmon bycatch.

Second, the incentive for ultra-high bycatch performance supplies a large
financial incentive at a point where the capability of the competitors to avoid salmon
bycatch begins to disappear. As noted, these circumstances occur when saimon
encounters are low, and when avoiding additional salmon bycatch may be especially
valuable for salmon conservation efforts. The maximum benefit of this incentive is
achieved when it is placed at a performance level that can be reached via "a stretch to
the limit." That is to say, it is placed at a level high enough such that the competitors
can’t easily exploit it, but yet a level low enough such that there is some chance it can be
achieved. When set at this point, the incentive should provide strong motivation for the
competitors to develop and embody new technologies to avoid salmon bycatch at lower
levels of salmon encounters. Such an incentive should then over time push lower the
level of encounters at which the capability of the competitors to avoid salmon
disappears.

Further Reading

An analysis of a vessel-level UIP competition has been provided as “ Analysis of
an Incentive-Based Chinook Salmon Bycatch Avoidance Proposal for the Eastern Bering
Sea Pollock Fishery,” by Levis A. Kochin, Christopher C. Riley, Ana Kujundzic, and
Joseph T. Plesha. The analysis was presented at a public workshop on salmon bycatch
management hosted by the North Pacific Fishery Management Council in Anchorage,
Alaska on December 9, 2008, and is available from the authors.
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