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SAN JOSE, CALIF. — Decision-making in the fishery management world is driven increasingly by process and by approaches to dealing with uncertainty. Even when adequate information is available, conflicting perceptions and values can push decision processes away from the basis of a factual, defensible record. In resource contexts outside fisheries, management agencies and industries have developed tools to create alternative approaches for risk analysis and decision-making.


Is decision analysis a framework that should be explored further in application to fishery management decision making? Mike Sutton of the David and Lucile Packard Foundation in Los Altos asked three dozen fishery managers, scientists, advocates and policy makers to give this question their consideration. The group concluded, after a July workshop that included theoretical instruction, case studies, and hands-on work with decision analysis models, that it should.


The group overall was most comfortable with the application of decision analysis to tactical level issues such as stock assessments, providing a framework for conveying scientific information, and analyzing possible outcomes of alternative action choices. Although participants discussed the potential benefits of decision analysis for examining longer-term, strategic direction, they felt the scope and complexity of the problem at that level was daunting.


The workshop on decision analysis was conducted by the National Fisheries Conservation Center with support from the Packard Foundation and will be repeated in the fall on the east coast.


Max Henrion of Lumina Decision Systems, Inc. in Los Gatos provided basic instruction in decision analysis theory. He said its most critical function is to guide decision makers in using their own intuition. The technique, Henrion explained, is a combination of quantitative thinking that is logical and analytic, and qualitative thinking, which is intuitive and synthetic. Decision analysts use computer models to list, weight, calculate and compare various decision options and their outcomes or consequences. The technique provides a tool to facilitate decision making among conflicting stakeholders by including all concerns and assigning weights to them.


Astrid Scholz presented an analytical model that is being developed for the west coast groundfish fishery by the Stanford Fisheries Policy Project in cooperation with Ecotrust. The project will attempt to use decision analysis to step back and examine long-term strategic thinking about management of groundfish on the west coast. The group believes it will provide an alternative to the traditional adversarial management process. They will examine alternative strategies including aggressive harvest, environmental protection, support for small coastal communities, and ecosystem based management. Evaluation of each possible strategy would include examination and testing of management actions and outcomes.


Ellen Pikitch of the Wildlife Conservation Society in New York presented a case study on Atlantic bluefin tuna where decision analysis was applied in a fishery context, to examine the relative risks and consequences of two stock assessment scenarios. She said a benefit of using decision analysis was that it provides a way to frame scientific advice in a manner that forces managers to look at the consequences of their decisions. Beth Babcock, also of the Wildlife Conservation Society, presented another case study on the use of Bayesian statistical methods in a decision analysis as a means to include information from diverse sources and forecast probabilities. The method was applied to a stock assessment for large coastal sharks in the Gulf of Mexico, enabling managers to examine the likelihood of population recovery or decrease given alternative management actions.


Although the decision analysis workshop was not designed to produce a consensus outcome, participants expressed agreement on elements such as the worth of exploring decision analysis in fishery management applications, the benefits of the tool in handling scientific uncertainty, and the value of providing sensitivity and risk analysis for stock assessments. There were also several issues on which participants clearly held divergent points of view.


1. Strategic versus tactical applications of D-A in the fishery context.  Although the presentation of the Stanford/Ecotrust groundfish model was well-received, participants seemed less comfortable with the wide scope and far-reaching implications of such a model. Numerous commenters stated they did not understand the strategic model as clearly as the tactical one and were not sure of its application in the work they do as managers. Some of the concerns with use of the approach for strategic analysis of large, complex issues were its cost, complexity of the model, the expertise required to design one to handle variables as numerous, for example, as ecosystem indicators, the time (especially given the deadline framework for fishery decision-making), and the difficulty in capturing and displaying long term social and economic benefits. One suggestion was to try to break down the elements of the larger model into component parts for incremental analysis. Another was to use it to focus on particular decisions to fit within resource and time constraints.


2. Use of D-A in analyzing long-term versus short-term actions and consequences. A related concern was how to apply decision analysis in examining long-term benefits and consequences of different management actions. The presenters agreed that it is more difficult than using it for short-term actions for a variety of reasons: questions are not framed to a longer time horizon, it is difficult to measure and quantify long-term social and economic effects, and humans are biased for short-term feedback and have trouble thinking over a longer time horizon. On the other hand, the presenters thought that a formal structure such as that provided by decision analysis can help stakeholders and managers see the longer time horizon and decision consequences more clearly. 


3. Implementation of D-A from the top down or the bottom up? Perhaps one of the most striking differences among participants related to their views of how to get decision analysis into practice, reflected by two prevailing scenarios. The “top down” proponents said the use of decision analysis needed to be legislated, codified in regulation, or at least made a priority by top officials at NMFS. Speakers from this view argued for getting buy-in from the National Marine Fisheries Service, getting a directive from NOAA Fisheries’ Assistant Administrator Dr. William Hogarth, or even seeking amendments to the Magnuson Stevens Fishery Management Act. The “bottom up” proponents argued that existing authority in M-S FCMA, California’s Marine Life Protection Act and fishery management statutes, National Environmental Policy Act and other administrative rules and guidance provide sufficient authority to begin using decision analysis now. Use of decision analysis and Bayesian statistical analysis in the tuna and shark cases provides some evidence that this is the case. Speakers from this group feared that making decision analysis into a legislative or regulatory mandate would torpedo it from the outset by galvanizing opposition to another new idea or procedural requirement. They advocated incremental application of the model and approaches immediately in ongoing processes, and in fact, managers from California Fish and Game already have sought follow-up advice on model development from Max Henrion. 


Participants highlighted several benefits of using the approach in the fishery management context during discussion, including identifying stakeholders’ values and objectives, creating a more transparent record and basis of decisions, and providing a framework for presenting and analyzing scientific information and its uncertainties. Participants agreed that, while the approach would not remove disagreements or litigation, it could provide a framework for examining how decisions are made, and whether they increase or reduce risks to fish and fishing communities.


Recommendations to the Packard Foundation to consider as possible next steps were to:

•
Instruct more decision makers and analysts in the technique.

•
Use decision analysis in ongoing processes, such as analyses conducted in environmental impact statements.

•
Provide resources for modeling and application of decision analysis in ongoing decision processes.

•
Scale the tool to be used for small, tractable increments of decision-making.

•
Develop a model and a process to demonstrate how stakeholder participation in decision analysis can be used to articulate values and objectives for fishery management, and then use the model to instruct other managers and stakeholders interested in using the technique.

•
Examine past decisions using decision analysis to see whether its approaches for incorporating uncertainty and risk, and displaying the consequences of alternative actions, would have led to different decisions.

Decision Analysis in Fishery Management Context

Pros

•
The timing is right to use a new approach because we have the impetus of fishery collapses to jolt and stimulate new thinking and receptiveness.

•
D-A provides a framework for working with both scientific information and values-based preferences, thereby avoiding unproductive conflict.

•
D-A models provide a mechanism to show dynamic, real-time processes, which could be very useful and illustrative as a procedural step in ongoing decision-making processes.

•
If used in an iterative manner, D-A can help build support for a decision as well as refine the analysis of alternatives.

•
Displays the elements of decision making within a concrete structure.

•
D-A not only recognizes uncertainty, but provides tools for incorporating it in modeling and using it to clarify consequences of alternative measures.

•
D-A creates avenues for bringing different scientific views, hypotheses and information to the table and integrating them into one analysis.

•
D-A helps to explain how decisions are linked and shows the end results of various options.

•
D-A highlights the sources of critical differences in outcomes and values, thereby providing a framework for negotiation and potential conflict resolution.

•
As a result of these features, D-A is well suited to the analysis of alternatives required by NEPA.

Cons 
•
There is a lack of awareness of the approach, and stakeholders and decision makers are skeptical of models and “black boxes.”

•
It can take time and significant resources to implement, and requires expertise, software and hardware.

•
Current processes and fishery management participants have had difficulty framing questions and stating consensus objectives. It will be difficult to develop alternatives to examine in a decision analysis framework unless D-A techniques and facilitation are used at the outset to articulate agreed objectives, issues or concerns.

•
Not all interest groups want openness, and the transparency of D-A makes it harder to justify a bad decision when all the steps to it are laid out.

•
It goes against the evolution of technocrat/expert judgement and will be resisted by managers because it will illuminate bad decisions.

•
It will make it harder to cut deals.
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Twenty-one participants turned in completed evaluation forms at the end of the workshop. 

Ratings summary

The total number of answers for each question does not always sum to 21 because a few participants checked multiple categories for a single question.

	Evaluation question
	Poor
	Fair
	Good
	Excellent

	How would you rate the quality of the morning presentations?
	0
	2
	11
	9

	How would you rate the usefulness of the information presented?
	0
	1
	14
	7

	Did the morning and afternoon discussion periods provide you an adequate opportunity to express your views, ask questions, and hear others’ points of view?
	0
	2
	13
	6


	Evaluation question
	Yes
	No
	Not Sure

	Would you find it useful to attend another workshop on this topic that examined decision analysis methods in more detail?
	15
	0
	6

	Did you come away from the workshop with specific ideas about how decision analysis could be used in fisheries management?
	18
	0
	3

	Do you think the mix of participants helped promote discussion and a useful exchange of ideas?
	21
	1
	0
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