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Introduction 

At the February 2018 Mid-Atlantic Fishery Management Council (MAFMC) meeting, John 
Wiedenmann presented his results on the “Evaluation of Alternative ABC Control Rules for 
Mid-Atlantic Fisheries” (Wiedenmann 2018). In that study, control rules were varied as to how 
the probability of overfishing (P*) was implemented: fixed, 2-step, 3-step, and ramped. Using a 
management strategy evaluation (MSE) simulated over 30 years for scup, summer flounder and 
butterfish; performance of the control rules was evaluated in terms of the average biomass, long-
term and initial catch, probability of overfishing, probability of becoming overfished, risk of very 
low biomass, mean F/FMSY, and year-to-year catch variability. The study found that the chosen 
control rule’s performance mattered more, in term of the variables being evaluated, under poor 
future conditions such as high natural mortality, low recruitment and overestimates of stock size.  

Given the biological consequences of the different control rules, Council members expressed 
additional interest in the economic trade-offs among control rules or other ways in which 
economic considerations could be accounted for in harvest control rules. At that time, two of the 
authors (i.e., Hutniczak and Lipton) were working with Wiedenmann on an economic analysis of 
the timing of stock assessment updates and data management lags building on another MSE 
study (Wiedenmann et al. 2017). That study (Hutniczak et al. 2018), used a suite of economic 
models built around the summer flounder fishery, to demonstrate that annually updating the 
summer flounder stock assessment produced summer flounder economic benefits greater than 
the cost of updating. We found that the difference between a two year stock assessment update 
interval with a data lag of one year (base scenario), and a five year update interval with a two 
year data lag is only 10,000 metric tons of summer flounder harvested over a 27 year period. Our 
analysis estimates, however, that the difference in economic benefits between the two scenarios 
is about $102.7 million which is more than the added cost of updating every two years. We 
offered to the Council that, at least for summer flounder, we could modify the harvest control 
rules in our base scenario to match the simulations in the Wiedenmann (2018) report, and 
determine the differences in economic benefits from the fishery for the scenarios analyzed in that 
report.  

Methods 

Figure 1 shows the conceptual framework by which the output from Wiedenmann (2018) of 
catch projections and spawning stock biomass (SSB) serve as inputs to three economic 
submodels to calculate total economic benefits from the fishery. Details of the economic models 
are available in Hutniczak et al 2018. 
 
The economic estimates are generated from estimating models for summer flounder price from 
an inverse demand model, summer flounder net fishing revenue from a model that relates 
multispecies days at sea to changes in the total allowable catch and stock biomass, and a summer 
flounder recreational fishing valuation model.  
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Figure 1. Conceptual approach showing how catch and spawning stock biomass from MSE (Wiedenmann 2018) feed into 
economic submodels (DAS=days at sea). For details of economic models, see Hutniczak et al. 2018). 

 

The scenarios analyzed follow those in Wiedenmann 2018. In addition to the base scenario of 
normal conditions, there are two low productivity conditions corresponding to lower than 
average recruitment and higher than average natural mortality. There is also a scenario under 
which the stock is overestimated in the stock assessment. There is a matching set of positive 
future conditions where productivity is above average and the stock assessment underestimates 
the true stock. All the scenarios and harvest control rule combinations are shown in Table 1 
using the coefficient of variation (CV) currently assigned by the Scientific and Statistical 
Committee for summer flounder of 0.6. An additional set of model runs used a CV of 1.0.  
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Table 1. Scenarios and control rule combinations analyzed (from Wiedenmann 2018). 

Future 
productivity / 
assessment error 

Control rule OFL CV Average 
biomass 
(S/SMSY) 

Long-term 
relative 
catch 

Initial 
relative 
catch 

Prob. of 
overfishing 

(POF) 

Risk of 
becoming 
overfished 

Risk of 
very low 
biomass 

Mean F / 
FMSY 

Catch 
AAV 

M below average P* fixed  = 0.4 0.6 1.72 1.24 0.80 0.13 0.06 0.00 0.68 0.14 

R above average P* fixed  = 0.4 0.6 1.22 1.02 0.80 0.23 0.34 0.17 0.79 0.14 

Assessment under P* fixed  = 0.4 0.6 1.67 1.20 0.79 0.10 0.01 0.09 0.68 0.14 

M above average P* fixed  = 0.4 0.6 0.53 0.75 0.81 0.58 0.75 0.42 1.25 0.15 

R below average P* fixed  = 0.4 0.6 0.24 0.33 0.80 0.52 0.85 0.71 1.20 0.15 

Assessment over P* fixed  = 0.4 0.6 0.53 0.76 0.82 0.58 0.42 0.74 1.26 0.15 

M below average 2-step P* 0.6 1.64 1.29 0.80 0.13 0.08 0.00 0.73 0.15 

R above average 2-step P* 0.6 1.17 1.05 0.80 0.23 0.35 0.17 0.83 0.15 

Assessment under 2-step P* 0.6 1.60 1.25 0.79 0.13 0.01 0.11 0.73 0.15 

M above average 2-step P* 0.6 0.52 0.75 0.81 0.58 0.77 0.42 1.29 0.16 

R below average 2-step P* 0.6 0.25 0.33 0.80 0.55 0.85 0.71 1.21 0.15 

Assessment over 2-step P* 0.6 0.52 0.76 0.82 0.58 0.42 0.75 1.30 0.16 

M below average 3-step P* 0.6 1.64 1.29 0.79 0.13 0.08 0.00 0.72 0.15 

R above average 3-step P* 0.6 1.16 1.05 0.79 0.23 0.35 0.17 0.82 0.15 

Assessment under 3-step P* 0.6 1.59 1.25 0.78 0.13 0.01 0.11 0.73 0.15 

M above average 3-step P* 0.6 0.53 0.74 0.79 0.55 0.77 0.41 1.24 0.16 

R below average 3-step P* 0.6 0.27 0.33 0.79 0.48 0.83 0.70 1.12 0.16 

Assessment over 3-step P* 0.6 0.53 0.75 0.82 0.58 0.41 0.76 1.26 0.16 

M below average Ramped P* (0.45) 0.6 1.64 1.30 0.76 0.13 0.08 0.00 0.72 0.15 

R above average Ramped P* (0.45) 0.6 1.17 1.05 0.76 0.23 0.35 0.15 0.80 0.16 

Assessment under Ramped P* (0.45) 0.6 1.59 1.26 0.74 0.13 0.01 0.11 0.72 0.15 

M above average Ramped P* (0.45) 0.6 0.55 0.74 0.77 0.52 0.77 0.39 1.18 0.18 

R below average Ramped P* (0.45) 0.6 0.32 0.34 0.77 0.32 0.82 0.66 0.92 0.18 

Assessment over Ramped P* (0.45) 0.6 0.54 0.75 0.80 0.55 0.39 0.75 1.20 0.18 

M below average Ramped P* (0.40) 0.6 1.73 1.24 0.73 0.10 0.05 0.00 0.65 0.15 

R above average Ramped P* (0.40) 0.6 1.23 1.02 0.72 0.16 0.32 0.14 0.74 0.16 

Assessment under Ramped P* (0.40) 0.6 1.66 1.20 0.71 0.10 0.01 0.07 0.65 0.16 

M above average Ramped P* (0.40) 0.6 0.56 0.73 0.74 0.45 0.74 0.35 1.10 0.17 

R below average Ramped P* (0.40) 0.6 0.32 0.33 0.73 0.29 0.81 0.63 0.88 0.18 

Assessment over Ramped P* (0.40) 0.6 0.56 0.75 0.76 0.48 0.35 0.73 1.11 0.17 

Baseline 3-step P* 0.6 0.96 1.03 0.79 0.32 0.43 0.21 0.94 0.16 

Baseline Ramped P* (0.45) 0.6 0.97 1.04 0.77 0.32 0.43 0.20 0.93 0.16 

Baseline Ramped P* (0.40) 0.6 1.02 1.01 0.73 0.26 0.40 0.18 0.85 0.16 

Baseline P* fixed = 0.40 0.6 1.23 0.98 1.25 0.26 0.38 0.14 0.86 0.13 

Baseline 2-step P* 0.6 1.17 1.01 1.34 0.32 0.40 0.16 0.92 0.13 

Baseline 3-step P* 0.6 1.18 1.01 1.34 0.32 0.40 0.15 0.91 0.14 
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Results – 30 Year Projections 

In our initial set of projections, we run the economic models using the full 30-year dataset of 
projections of catches and SSB from the MSE (Wiedenmann 2018). In addition to the base 
scenario, we present the economic projections for the low and high recruitment scenarios. These 
recruitment scenarios deviated the most from the base scenario, with the mortality and stock 
assessment error scenarios following the same pattern, but with a smaller impact.  

Base scenario, 30 years 

Figures 2 and 3 show the summer flounder harvest and SSB for the base case scenario of normal 
conditions.. In the early years of the simulation, the ramped policies are more conservative in 
setting the quota and then cross the other policies in years 7 (ramped 45%) and 8 (ramped 40%), 
and outperform them in the remaining years of the simulation. These lower harvests following 
the ramped policies lead to higher SSB levels for the entire projection period (Figure 3).  Figure 
4 shows the annual median net economic benefits which closely follow the harvest results from 
Figure 2, except that both ramped policies outperform the other policies starting in year 7. Figure 
5 shows the corresponding present value of net economic benefits summed over the 30 years of 
the simulation. The differences are barely discernable in the graphic, but the current policy has 
the lowest total net economic value of about $1.723 billion compared with $1.742 billion for the 
2 step policy, a difference of about $19 million over the 30 years. At a higher discount rate (7%) 
the later payback to the ramped policies are lower, and the difference in outcomes is $27 million 
higher for the 2 step policy. 

Low recruitment, 30 years1 

Figure 6 shows the distribution of annual net economic benefits for the different control rules 
over the 30 year period for model runs where recruitment was below 85% of historical average. 
Again, it is hard to see the differences among the control rules in the graphs, but the current 
policy has the lowest net economic value of about $40.86 million per year compared with $42.01 
million for the fixed 40% P* policy, a difference of $1.15 million per year. At a 7% discount 
rate, the 3 step policy has the highest net economic at $22.61 million compared with $22.46 
million for the ramped 45% P* policy. 

High recruitment, 30 years 

Figure 7 shows the distribution of annual net economic benefits for the different control rules 
over the 30 year period for model runs where recruitment was above 85% of historical average. 
It is hard to see the differences among the control rules in the graphs, but the current policy has 
the lowest net economic value of about $71.44 million per year compared with $73.36 million 
for the 2 step policy, a difference of $1.92 million per year. At a 7% discount rate, the current 
policy has the lowest net economic at $42.00 million compared with $44.36 million for the 2 step 
policy. The difference is $2.36 million per year. 

                                                           
1 Note: We are in the process of revising how we model the low and high recruitment scenarios, so the results 
presented here should be considered very preliminary. 
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Figure 2. Simulated median annual summer flounder catch for each of the control rule for the base scenario of normal conditions 
as input to the economic submodels. 
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Figure 3. Simulated summer flounder median spawning stock biomass used as input for base scenario of normal conditions as 
input to the economic submodels. 



8 
 

 

Figure 4. Annual median net economic benefits for the base scenario of normal conditions.  
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Figure 5. Violin plots of model runs showing quantiles of 5%, 25%, 50%, 75%, 95% for the base scenario showing the present 
value of total net economic benefit for the base scenario of normal conditions. 
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Figure 6. Violin plots of model runs showing quantiles of 5%, 25%, 50%, 75%, 95% of annual net economic benefit under low 
recruitment scenarios. 
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Figure 7. Violin plots of model runs showing quantiles of 5%, 25%, 50%, 75%, 95% of annual net economic benefit under high 
recruitment scenarios. 
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Results – 10 Year Projections 

The economic performance of the control rules, as in the biological case, is driven by the initial 
state of the summer flounder stock in the simulations where SSB/SSBMSY < 1.0. During the 
simulation period, the stock transitions to a state where it fluctuates around SSB/SSBMSY = 1.0 
and explains the switching of the performance of the different control rules. Therefore, we 
decided to add an additional analysis that focuses only on the first ten years of the projection 
period but still encompasses the transition period.  

Base scenario – 10 years 

Figure 8 shows the annual median net economic benefits for the first 10 years. Figure 9 shows 
the present value of net economic benefits summed over the first 10 years of the simulation. As 
before, the differences are barely discernable in the graphic, but the current policy has the lowest 
total net economic value of about $653 million compared with $692 million for the 2 step and 
fixed 40% P* policies, a difference of about $39 million over 10 years. At a higher discount rate 
(7%) the difference in net economic benefits between the current policy, which has the lowest 
outcome, and the 2 step policy, which has the highest outcome is $36 million. 

Low recruitment scenario – 10 years 

Figure 10 shows the distribution of annual net economic benefits for the different control rules 
over the first 10 year period for model runs where recruitment was below 85% of historical 
average. The current policy has the lowest net economic value of about $55.27 million compared 
with $60.17 million for the fixed 40% P* policy, a difference of $4.90 million per year. At a 7% 
discount rate, both the fixed 40% P* policy and the 2 step policy have the highest net economic 
at $49.31 million compared with $44.91 million for the current policy. The difference is $4.40 
million per year. 

High recruitment scenario – 10 years 

Figure 11 shows the distribution of annual net economic benefits for the different control rules 
over the first 10 year period for model runs where recruitment was above 85% of historical 
average. It is hard to see the differences among the control rules in the graphs, but the current 
policy has the lowest net economic value of about $73.08 million compared with $76.77 million 
for the fixed 40% P* policy, a difference of $3.69 million per year. At a 7% discount rate, the 
current policy has the lowest net economic at $59.03 million compared with $63.39 million for 
the 2 step policy. The difference is $3.36 million a year. 
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Figure 8. Annual median net economic benefits for the base scenario of normal conditions.  
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Figure 9. Violin plots of model runs showing quantiles of 5%, 25%, 50%, 75%, 95% for the base scenario showing the present 
value of total net economic benefit for the base scenario of normal conditions. 
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Figure 10. Violin plots of model runs showing quantiles of 5%, 25%, 50%, 75%, 95% of annual net economic benefit under low 
recruitment scenarios. 
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Figure 11. Violin plots of model runs showing quantiles of 5%, 25%, 50%, 75%, 95% of annual net economic benefit under high 
recruitment scenarios. 

Discussion (To Be Developed) 

Table 2 shows the best and worst performing harvest control rules from the perspective of total 
net economic benefits. The current policy (Ramp-40%) is the most conservative and leads to the 
lowest net economic benefits. Depending on the scenario, either the 2-step or fixed policy 
performs the best. Ironically, the differences are magnified with the shorter time horizon of 10 
rather than 30 years. This result stems from the initial state of the summer flounder resource as 
having SSB below SSBMSY. Because the Ramp-40 policy restricts harvest the greatest in the 
early periods, it relies on the later periods of higher SSB for the payback. As is shown, even over 
30 years, the payback is not enough to overcome the earlier low quotas, but in the ten year 
analysis, there is almost no payback period. Thus, if a similar analysis were to be done when the 
summer flounder stock had a SSB biomass closer to SSBMSY, very different conclusions about 
the performance of the harvest control rule would be forthcoming. This has implications for both 
the concept of switching harvest control rules as a stock moves from one state to another, as well 
as the application of different harvest control rules among species.  
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Table 2. Best and worst performing harvest control rule policies, median annual economic benefit, 
evaluated over 10 and 30 years (3% discount rate) (millions of dollars). 

Term Scenario Best Policy Worst Policy Difference per 
Year 

30 years Base 2 step ($1,742) Ramp-40 ($1,723) * 
30 years Low Recruitment Fixed ($42.01) Ramp-40 ($40.86) $1.15 
30 years High Recruitment 2 step ($73.36) Ramp-40 ($71.44) $1.89 
10 years Base Fixed, 2 step 

($692) 
Ramp-40 ($653) * 

10 years Low Recruitment Fixed ($60.17) Ramp-40 ($55.27) $4.9 
10 years High Recruitment Fixed ($76.77) Ramp-40 ($73.08) $3.69 

*The base scenario is net present value for 30 and 10 years, respectively, as opposed to annual 
median differences. This will be harmonized in the final report. 
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M E M O R A N D U M  

Date:  November 30, 2018 

To:  Council 

From:  Brandon Muffley, Staff 

Subject:  Risk Policy Framework: Possible Next Steps 

Introduction 

In 2016, five years after implementation, the Council initiated a review and consideration of 
potential modifications to the existing risk policy and Acceptable Biological Catch (ABC) 
control rule. During the discussion on possible final action of the risk policy framework, the 
Council expressed interest in not only considering biological factors when evaluating the risk 
policy, but to also consider economic and social factors. Given this interest, the Council agreed 
to allow time for the development of economic models to help evaluate the current risk policy 
and potential alternatives. Early in 2018, Dr. Doug Lipton (NMFS Office of Science and 
Technology) presented the Council with the results of a management strategy evaluation (MSE) 
on the economic impact of stock assessment timing and data lags in the management process in 
the summer flounder fisheries.1 In addition, Dr. Lipton initiated work to build off the Council 
funded risk policy MSE developed by Dr. John Wiedenmann (Rutgers University) to evaluate 
and quantify the economic effects of the different risk policy alternatives to the summer flounder 
fishery. The final results of this analysis will be presented at the December 2018 Council 
meeting. 

Possible Next Steps 

After reviewing the results of the summer flounder economic risk policy MSE at the December 
meeting, the Council will have been presented with the results of a variety of MSE models that 
evaluated both biological and economic implications of different control rule alternatives. These 
results can be used by the Council to help inform potential modifications to the existing risk 
policy. Below are three options for the Council to consider regarding possible next steps for the 
continued development of the risk policy framework. The Council should discuss these options 
and determine the most appropriate path forward to completing the risk policy review.  

                                                           
1 Additional information and results on the economic impacts of stock assessment timing in the summer flounder 
fishery can be found at: http://www.mafmc.org/briefing/february-2018.  
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1. Retain the existing risk policy 

This option is consistent with the status quo recommendation made by staff following the results 
of the risk policy MSE conducted by Dr. Wiedenmann.2 The rationale for the status quo 
recommendation was based on the MSE results that indicated the current risk policy control rule 
provided the greatest protection against overfishing with only modest reductions in yield. In 
addition, the current control rule offers additional protection for stocks when environmental 
conditions are poor and may provide for additional stock protection as environmental conditions 
continue to change in the Mid-Atlantic. However, while this analysis did evaluate differences in 
yield between the various control rule alternatives, it did not explicitly consider economic trade-
offs between the alternatives. Therefore, the status quo recommendation was provided prior to 
the completion or development of any comprehensive economic analyses.  

This option would not require any additional development or analysis and the Council could 
make this decision at the December 2018 meeting and conclude the risk policy framework 
action.       

2. Evaluate modifications to the risk policy but not explicitly include economic 
considerations 

Under this option, the existing five control rule alternatives would be re-evaluated and 
reconsidered with the results from all (biological and economic) available analyses. Additional 
alternatives could also be developed, evaluated and considered by the Council. These alternatives 
would retain the biologically based foundation of the Council’s current risk policy of specifying 
the acceptable probability of overfishing (P*) that is conditional on the current stock biomass (B) 
relative to BMSY but would not explicitly include economic factors, targets or thresholds. These 
alternatives, however, will consider both short and long-term trade-offs between stock protection 
and economic yield. For example, the existing analyses indicate there are alternatives to the 
status quo control rule that may provide adequate protection against overfishing while increasing 
economic yield, even under low biomass conditions. Consistent with all Council actions, the 
status quo alternative will remain as an option for Council consideration. 

Since an initial evaluation of the alternatives has already been conducted and many of the 
pertinent analyses are already complete, the Council could potentially take final action on the 
risk policy framework in mid-2019. Staff would use this time to consider additional alternatives 
and work with Drs Wiedenmann and Lipton to further evaluate the results and implications of 
their analyses and identify associated trade-offs.  

3. Evaluate new/additional risk policy alternatives that explicitly include both biological and 
economic factors and considerations 

                                                           
2 See the December 5, 2017 staff memo titled “Risk Policy Framework Recommendations” at: 
https://static1.squarespace.com/static/511cdc7fe4b00307a2628ac6/t/5a2701b40852293a2b6f4ac3/1512505782004/T
ab02_Risk-Policy-Framework-Dec2017.pdf.  

https://static1.squarespace.com/static/511cdc7fe4b00307a2628ac6/t/5a2701b40852293a2b6f4ac3/1512505782004/Tab02_Risk-Policy-Framework-Dec2017.pdf
https://static1.squarespace.com/static/511cdc7fe4b00307a2628ac6/t/5a2701b40852293a2b6f4ac3/1512505782004/Tab02_Risk-Policy-Framework-Dec2017.pdf
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Unlike option 2 above, this option would explicitly account for both biological and economic 
factors within the Council’s risk policy. This would necessitate the need to develop new and/or 
modified risk policy alternatives to be considered by the Council. Given the likely significant 
changes in scope of the alternatives, the framework process would likely need to be re-initiated 
with a new first framework meeting to consider draft alternatives. 

This option would require additional work and continued development to more fully account for 
economic considerations across the Council’s different fisheries and fleets. Staff would 
recommend forming a workgroup, or an FMAT-type group, to further develop and analyze these 
concepts and potential risk policy alternatives. Another option the Council may want to consider 
would be to incorporate this effort into the EAFM risk assessment process. The risk assessment 
approved by the Council contains a number of economic risk factors and ranking criteria. One of 
the benefits of the risk assessment is the potential development of economic risk factor goals, 
targets and thresholds that can be applied at the ecosystem, fleet and state level. Development of 
comprehensive economic goals and triggers could then potentially be applied and implemented 
into the Council’s risk policy.    

 

 

 



From: Kiley Dancy
To: Beaty, Julia
Subject: FW: Draft AP webinar summary for review by 11/27
Date: Tuesday, November 27, 2018 12:40:53 PM

fyi
 

From: Jeff <jgutman28@comcast.net> 
Sent: Tuesday, November 27, 2018 12:40 PM
To: Kiley Dancy <kdancy@mafmc.org>
Cc: Moore, Christopher <cmoore@mafmc.org>
Subject: Re: Draft AP webinar summary for review by 11/27
 
Good Morning Kiley,

Just to further flesh out the Risk Policy argument, I would like to add the following.

At last June's "in person" AP meeting (with no Council Members present) John Boreman
specifically answered a question I asked with the comment, and I paraphrase, "The SSC is
constrained by the Council's risk policy.  I wish the Council would change their risk policy so
the SSC would be able to increase the Black Sea Bass Quota.  The problem is the Risk Policy,
not the SSC".  To that end, I would like to suggest that the Council look at some form of sliding
scale risk policy.  One that would account for stocks at say less than 100% of target, target,
1.5X target and equal to or greater than 200% of target.  Doing this would go a long way
towards ending artificial overages relative to the RHL and show good faith to stakeholders in
that those who have sacrificed to rebuild a stock can see the benefits of that sacrifice.

Thanks,
Jeff Gutman 
MAFMC AP

At 04:40 PM 11/20/2018, you wrote:

Hello summer flounder, scup, and black sea bass Advisory Panel members, 
Please see attached for a draft summary of our webinar meeting yesterday. If you
have any comments or concerns regarding this summary, please get them to us
by end of the day on Tuesday, November 27.  
 
As a reminder, the deadlines for written comments prior to the December
Council/Board joint meeting are:

mailto:kdancy@mafmc.org
mailto:jbeaty@mafmc.org
http://www.mafmc.org/briefing/december-2018
http://www.mafmc.org/briefing/december-2018
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