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Decision Problem

The New York State Department of Environmental Conservation’s (NYSDEC’s) draft 5-year management plan for white-tailed deer has an objective of promoting efforts to reduce harvest of yearling (1.5 years old) bucks.  One way to accomplish this objective is to implement mandatory antler restrictions, as currently in effect in portions of southeastern New York. The decision facing the group is what objective criteria should be used for considering mandatory antler restrictions in new areas outside of the existing limited antler restriction zone in New York.  The authority for this very controversial policy decision is our Commissioner, but the objective criteria will need to be supported at all levels starting with our deer biologists, Regional Wildlife Managers, Section Head, Chief of Wildlife, and Division Director. There will be considerable public interest in confirming our criteria, and we can expect considerable scrutiny of SDM, should this approach be adopted by our agency. We would fully expect that the use of SDM for this policy decision would eventually require public participation.  As a result of the SDM workshop in September, our decision problem is now stated as follows:

We need a decision framework that uses objective criteria to evaluate optimal strategies for reducing harvest of yearling bucks, including mandatory antler restrictions (MARs).

Background

NYSDEC has the legal authority and mandate to manage wildlife populations in balance with ecological constraints and human interests, and to provide sustainable opportunities for use and enjoyment of wildlife resources. Over the past 5 years, we have solicited and received extensive public input on our deer management programs.  Most notable among these efforts are public input on a draft statewide deer management plan during summer 2011, a statewide survey of deer hunters in 2010, and extensive evaluation of a pilot antler restriction program in southeastern New York that has been in effect since 2005-2006.  The statewide survey results indicate that  57% of deer hunters support, mandatory antler restrictions (MARs) for deer hunting in New York, and advocates have lobbied hard in recent years to expand the program to additional areas.  

The intended outcome of MARs is to reduce the harvest of young bucks from the population, resulting in more older, larger-antlered, or larger-bodied deer in the population.  However, such regulations impose a burden on all hunters, and reduce harvest opportunity overall, so meeting the desires of one segment of hunters involves tradeoffs with others.  The expected consequences and level of support for MARs varies across the state, so decisions must be made regarding if, when, and where to implement MARs.  Our desire is to have those decisions based on objective criteria, including clear understanding of the objectives, and consideration of other alternatives to meet those objectives.  
Ecological context
Deer populations are generally abundant throughout New York State, and we have an effective population management program based primarily on regulating the harvest of antlerless deer (females, primarily) to meet management objectives.  The population management objectives are based on citizen input (not just hunters), who consider the positive and negative impacts of deer, and prescribe desired changes in abundance relative to current levels.  Deer population dynamics vary widely across the state, in response to diverse land uses and habitat conditions, human population densities and land ownership, other landscape and climatic conditions.  Deer management is generally implemented by Wildlife Management Units, more than 90 in all, which generally represent distinct ecological characteristics and underlying environmental constraints.
Decision Structure

To reduce the harvest of young bucks within the population, many hunters in New York State support Department-sanctioned antler restrictions on either a voluntary or mandatory bases.  However, regulations such as mandatory antler restrictions encumber all hunters, not just those in support of this potential management method.  Thus, meeting the desires of one segment of the hunting contingent involves value-based tradeoffs with others, including, but not necessarily limited to, overall reduced harvest opportunity, freedom of choice, and unequal resource allocation (e.g., landowner access to DMP and DMAP).  The expected consequences and level of support for mandatory antler restrictions varies across the state, so decisions must be made regarding if, when, where, and how to implement.  

To date, potential answers to the antler restriction question have relied on public opinion survey and direct political action, but this issue has gained considerable complexity, and additional parameters and concerns need to be considered.  Possible objects include overall public acceptance, concern for loss of opportunity, perceived fairness, ease of enforcement, and changes in buck age-structure.  

A final key area of uncertainty is whether the objective criteria developed by the Department would be acceptable to elected and appointed policy-makers, and to antler restriction proponents.  Our desire is to have those decisions based on objective criteria, including clear understanding of the objectives, and consideration of other alternatives to meet those objectives.  Entering the workshop, we were hopeful that the Structured Decision Making (SDM) process would help us address this acceptance issue.  With the workshop now complete, we believe strongly in the potential for SDM to help us achieve this objective

Alternative actions:  Initially, alternatives included having no additional WMUs open to antler restrictions, opening the entire state to antler restrictions, and developing a suite of WMUs that best achieve the multiple objectives developed during the workshop.  One area of uncertainty is whether mandatory antler restrictions will impact other aspects of deer management (i.e., antlerless deer harvest).  There is also uncertainty whether mandatory antler restrictions are the most effective method for manipulating buck age-structure, and over what time-frame.  Other alternatives to manipulate buck age-structure potentially include means of reducing the overall buck harvest (e.g. reducing buck harvest bag limits, establishing buck harvest quotas, shortening firearms seasons, and earn-a-buck programs) and means of reducing harvest of particular age classes (e.g., antler width restrictions or age restrictions based on body size/shape characteristics, and restrictions for just a portion of the season).  The alternatives to meet the established objectives are as follows:

1. Mandatory antler restrictions – all season
2. Mandatory Antler Restrictions for last week of regular season
3. Mandatory Antler Restrictions in conjunction with Deer Management Permits 
4. Voluntary Antler Restrictions (e.g., education, outreach) 
5. 2-Buck bag limit; 2nd tag restricted to larger antlered bucks
6. 1-Buck bag limit for all hunters
7. Tag choice; 1 buck of any legal size or 2 bucks restricted to larger antlered bucks
8. Shorten regular season
9. Status quo
Objectives:  Three over-arching objectives encompassing six measurable objectives emerged during the rapid prototyping process.  These over-arching objectives and the measurable objective(s) associated with each are listed below.
I. Hunter Satisfaction
1. Opportunity to encounter and shoot a 2.5 + year old buck:  Manipulate the age-class structure of male deer to maximize potential for hunters to harvest a buck that is at least 2.5 years of age or older; a function of deer density X hunting season length/tag availability.

2. Opportunity to encounter and shoot a deer:  Maintain an overall optimal deer harvest rate to maximize potential for hunters to harvest a deer of either sex and any age-class; a function of deer density X hunting season length/tag availability.

3. Opportunity to encounter and shoot any buck:  Maintain an overall optimal buck harvest rate to maximize potential for hunters to harvest any legally-antlered buck (i.e., 3 inches on a side) of any age-class; a function of deer density X hunting season length/tag availability.

4. Complexity:  Minimize the complexity of regulations under New York State Environmental Conservation Law and associated regulations in order to maintain or increase hunter satisfaction.

II. Maintaining Populations at Objectives
5. Minimum deviation from Desired Antlerless Female Take (DAFT):  Maintain appropriate doe harvest rate to minimize potential for population fluctuations outside optimal population level as determined by Citizen Task Force Buck Take Objectives.

III.  Management Costs
6.  Costs to agency:  Administer fiscal and staffing resources efficiently to maintain program costs within funding allocations, while effectively managing and monitoring deer populations for public use and enjoyment, as well as addressing herd health concerns and reducing negative interactions with deer; a function of total dollar value of agency personnel salary X time allocated to implementing, administering, monitoring, evaluating programs.

Decision Analysis

The Single Multi-Attribute Ranking Technique (SMART) was used in a consequences table in order to determine which of our management alternatives was most appropriate for achieving the desired outcome of reducing the harvest of yearling bucks.  Initial conditions for decision modeling incorporated characteristics of the local deer herd and harvest, the current deer management regime, and social values related to hunter attitudes regarding the desire for changes in both herd and harvest composition.  Preliminary analysis involved modeling a set of hypothetical initial conditions in order to predict how each management alternative would affect each of our objectives in our consequences table.

The decision analysis involved assigning a numerical value to each objective that reflected how each management alternative would affect that objective.  Values were based upon either a measureable attribute most suited to that objective (i.e., management cost = dollars spent), a scaled ranking system of 0-1, with 0 representing minimum returns and 1 representing maximum returns, or a value-based measure of deviation from a desired outcome as with the objective to “minimize the deviation from the Desired Adult Female Take (DAFT)” where -3 represented the greatest deviation and 0 represented no deviation.  Once values were assigned to the objectives for each management alternative modeled, they were then normalized to account for differences in the measures that were applied.

Objectives were weighted within the consequences table to account for differences in stakeholder values.  Weights were determined by first ranking each objective in order of importance to the stakeholder and assigning value of 0-100 depending on the importance of the objective to a particular stake holder (0 representing minimum importance and 100 representing maximum importance).  For example, an antler restriction proponent might assign a value of 100 to the objective of “opportunity to encounter and shoot a buck ≥ 2.5 years old” and a value of 0 to the objective of “opportunity to shoot any buck”, whereas a manager might assign a value of 100 to the objective of “minimizing costs” and a lower value to all other objectives.  Weights were then multiplied by the numerical values assigned to each objective within the management alternatives to give the “objective score”. 

Final scores for each management alternative (e.g., “alternative score”) represented the sum of the weighted values divided by the sum of the weights.  “Alternative scores” with the highest values were considered the most appropriate based on the initial conditions modeled.  Ultimately, 2 scenarios were modeled, each with the same initial conditions.  First we modeled a scenario where the values of an antler restriction proponent were represented.  That model suggested that a mandatory antler restriction was the most appropriate management alternative to implement in order to protect yearling bucks from harvest.  The second scenario modeled represented the values of a deer manager.  That model suggested that hunter education, followed by a 1-buck bag limit, were the most appropriate management alternatives.

Uncertainty

Definitions:

Statistical (aleatory) Uncertainty: This uncertainty arises because of natural, unpredictable variation in the performance of the system under study. The knowledge of experts cannot be expected to reduce aleatory uncertainty although their knowledge may be useful in quantifying it.

Structural (epistemic) Uncertainty: This type of uncertainty is due to a lack of knowledge about the behavior of the system that is conceptually resolvable. It reflects the possibility of errors in our general knowledge, and includes uncertainties in model function as well as in our knowledge and understanding of data and its interrelationships. Epistemic uncertainty can be reduced over time with research, system monitoring, and system re-iteration.

In this model, most sources of uncertainty are structural, in that they are due to a lack of full understanding of the biological and social factors at work, their interrelationships, and of possible deficiencies in the accuracy of our model itself. 

Some of the key uncertainties of this model include:

· The effects of various levels of Yearling Buck Protection (YBP) on antlerless harvest (i.e., our ability to manage deer populations);
· The actual costs of implementation of the various YBP alternatives;
· The effects of various season lengths on the harvest of both yearling bucks and antlerless deer;
· The effects of various tag regimes on the harvest of yearling bucks; 
· The accuracy of the buck harvest as an index to the deer population under various YBP alternatives;
· The subjective judgment of Dept. biologists in the absence of hard data;
· The extent of political decision-making in lieu of that via SDM analysis;
· The effects of various YBP strategies on hunter participation;
· The extent to which voluntary-only YBP efforts and education can protect yearling bucks; 
· The extent to which the Dept. will maintain its legal authority to regulate deer hunting regulations; and
· Dispute between the Dept. and MAR proponents concerning the biological results of YBP, and the subsequent application of data. 


Other components of this model are fairly well understood.  The age structure of our buck population, the sex ratio, and all manner of harvest parameters are derived annually and many carry a high degree of precision.  The effects of yearling buck protection on the extent of successful breeding and on breeding chronology are likewise fairly well understood.  In addition, we have extensive and recent Human Dimension data on hunter behavior and preference for various deer management scenarios, including the various methods for reducing the harvest of yearling bucks.

We plan to address the uncertainty in our model through additional research and data mining that will contribute to our knowledge base, monitoring of model function, and through the iteration and refinement of our decision-making process over time.  We will also systematically and more extensively seek and incorporate the professional judgment and experience of other big game biologists in the Department to add to the veracity of our model.  Human Dimension surveys will likely also be done on a regular basis to quantify and update hunter behavior and preference profiles in order to keep the model current.

Discussion
Value of decision structuring
Decision structuring provided a distinct advantage over previous approaches to dealing with antler restriction issues in the past.  A previous social based approach largely involved measures of support/opposition, but did not adequately consider situations where the two measures converged.  Nor did it have a clear, traceable foundation to elicit support.  A more recent decision was largely made in a political context, without the benefit of solid analysis of consequences and trade-offs.  The SDM advantage is that we now have the framework for AR considerations which should provide consistent application, and a solid analysis of how various alternatives might actually play out in terms of desired results.
Further development required
The framework developed during this workshop, now needs detail, especially related to development of more robust measurable attributes.  Some of this simply requires mining of existing data, and some will require efforts to develop new datasets. Additionally, there are several internal steps necessary to proceed.   State wildlife managers will need to be adequately briefed to ensure blessing for further development.  Following blessing, the NYS Big Game Team will need to validate the work of this smaller group, accept it and/or develop the next prototype, and finally, work on improving the measurable attribute and models.  Lastly, we need to inform decision-makers as we proceed, and with their buy-in, move the “product” up the chain of command in a timely manner.
Prototyping process
Development of the framework we now have, fairly followed the prescribed PrOACT process.  Although we did not struggle a great deal with the decision problem, it did require some thoughtful discussion, and we did change the initial problem statement.  That change not only served to guide the rest of the process, but changed the overall issue into one which allows for several strong alternatives which may better serve NYS hunter desires, by delivering ore predictable outcomes.  We struggled most with objective setting, largely because there are many competing objectives among various stakeholders, and perhaps even more varied (and sometimes unrealistic) expectations among stakeholders.  It was critical to get the objectives right so that alternatives (mostly known) could be properly considered in terms of consequences and trade-offs.  We think we “got it”, but not without fits and starts.  While it would be a slight misconception to say that we avoided getting bogged down, having two coaches, each with some different skills, really did help at times to change direction and get things moving again.  Participants in this process need to accept that patience is necessary, and it doesn’t hurt to have very patient coaches as well.    

Recommendations

As a result of this workshop, we believe that future decisions regarding strategies to reduce harvest of yearling bucks should be based principally on the basis of hunter desires for various types of deer hunting opportunities, with consideration for management costs to NYSDEC, regulatory complexity, and maintaining our ability to effectively manage deer populations through harvest of antlerless deer.  An objective assessment of hunter desires should be used to help determine the appropriate weight assigned to various objectives, in addition to agency needs.  The decision process should be structured and implemented in a way that is efficient and leads to more informed decisions in the future.  This will likely require some constraints on the frequency of decisions made, because of the staff time involved and the need for 5 years or more for potential responses in the deer population and hunter satisfaction to be fully realized. 

To implement an SDM framework for determining yearling buck harvest strategies, we will need to ensure support from top agency administrators for continued development of the conceptual approach developed at this workshop.  In addition, the support and technical input of our deer biologists is necessary to ensure that our objectives are sound and predicted consequences of each alternative is based on the best available data.  When that is completed, some form of public review and comment will be necessary and implement this formal decision-making structure. Our goal is to have this completed and operational by fall 2012.
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