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 Preface This volume introduces a genuinely interdisciplinary problem-solving approach and applies it to cases ranging from the conservation of single species to ecosystem management, and to policy problems across local, regional, national, and international scales. Many people today are seeking to learn such an interdisciplinary approach and would like to develop the skills to use it successfully in diverse situations. The present volume is offered to help them in the dual task of learning and applying this approach. All papers in this volume emphasize cooperative, effective problem solving. The method of problem solving that is discussed and demonstrated here has been taught in the School of Forestry & Environmental Studies at Yale University for the last 11 years in a course called “Species and Ecosystem Conservation: An Interdisciplinary Approach.” The course teaches problem-solving skills and offers students an opportunity to apply them. Case applications cover the spectrum of contemporary conservation challenges. Each year the course has been diverse in terms of student backgrounds, disciplines represented, skills present, and lifetime experiences and interests. Over a decade’s experience shows that this interdisciplinary approach can be learned, talked about explicitly, and applied systematically, as the contents of this Bulletin illustrate. The Bulletin begins with a brief introduction to the species and ecosystem conservation challenge, the professional task, and the skills needed to address it successfully. The remainder of the volume is divided into three parts. Part I introduces the concept of interdisciplinary problem solving, and provides several lists of general questions to guide application. Within Part I, the first paper describes in detail the course “Species and Ecosystem Conservation: An Interdisciplinary Approach,” which is designed to teach and learn this approach to leadership and problem solving. The concluding paper in Part I discusses concepts and methods for successful problem solving, and uses an example of a species conservation challenge to illustrate the fundamental ideas. In Part II, selected cases from the 1999 class are used to illustrate this interdisciplinary approach and its successful “first time” application by university students. Four cases are featured: shellfish conservation in Chesapeake Bay, United States; introduced species management in the Galapagos Islands of Ecuador; wolf recovery in Minnesota in the United States; and land conflict along the border of the Mbaracayú Reserve in Paraguay. Ten other abstracts describing cases from a broad range of geographic locations, together with a listing of cases examined by the other students in the 1999 course, further illustrate the range of possible applications. In Part III, five additional cases from previous years are offered which use the interdisciplinary problem-solving approach in a flexible way,
 
   
 
 
 
 
 
 emphasizing the various aspects of problem solving. For example, a paper on biodiversity conservation in Hawaii focuses on “problem definition,” whereas an analysis of zoos examines policy direction and organizational flexibility. Part III also includes a list of other selected cases from those examined by the over 200 students who have taken this class over the last 11 years, again showing the broad range of possible applications. The final paper of the volume provides an overview of interdisciplinary problem solving and discusses how this approach might be utilized by a professional to address a specific conservation problem. The material in this Bulletin is directed toward a diverse audience throughout the world. It is intended for anyone interested in improving their own problem-solving skills, regardless of the situations in which they find themselves. It serves as a reader and casebook for students in future courses at Yale University, but it can also aid people who do not have the opportunity to take a course at Yale to learn about this approach. These papers are also available for downloading at the Yale School of Forestry & Environmental Studies website (www.yale.edu/environment/publications). In addition, it is a guide to further reading, as numerous citations and examples using the problem-solving method are included in the literature referenced in each paper. Our hope is that this volume will encourage both new and more experienced professionals everywhere to learn and apply interdisciplinary problem solving to the challenges of species and ecosystem conservation. The Editors
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 Leaders who are explicitly skilled in interdisciplinary problem solving will be essential if humanity is to solve the species and ecosystem loss problem. Developing such leaders is one of the most vital and pressing challenges of our time. The broad outline of the biological problem is clear: many species and ecosystems are being destroyed at an accelerating rate because of human practices. These permanent losses threaten to impoverish the planet, and endanger the long-term sustainability of human activities. In this introduction, we briefly examine the problem of species and ecosystem loss and the reasons for its persistence. We also provide a brief overview of a graduate-level course at the Yale School of Forestry & Environmental Studies designed to meet the challenge of developing leaders with strong interdisciplinary problem-solving skills. All of the case studies discussed in the remainder of the Bulletin originated in this course. The course, or variations of it, can be taught elsewhere in workshops, field trips, and in real-world problem-solving situations involving management and policy problems.
 
 Leaders who are explicitly skilled in interdisciplinary problem solving will be essential if humanity is to solve the species and ecosystem loss problem.
 
 THE SPECIES AND ECOSYSTEM PROBLEM AND ITS SOLUTION The living environment consists of millions of species, which are organized into ecosystems. The interactions of these species and the productivity and resilience of ecosystems sustain the great biotic enterprise of which humans are a part. Among the factors responsible for the modern loss of species and ecosystems, three stand out: exploitative practices, conventional (narrow) problem-solving approaches, and weak leadership. In this section we discuss exploitative practices and narrow problem-solving approaches, and how they can be understood and effectively addressed through the use of interdisciplinary problem-solving methods. In the next section we discuss how to develop strong leaders who possess such problem-solving skills.
 
   
 
 
 
    
 
 EXPLOITATION VS. SUSTAINABILITY The significance or meaning of the environment to humans is determined by the goals, or values, that people seek at specific times and places, and by their expectations about the utility of particular environmental resources for achieving their values. If people seek short-term gains (or value accumulation) from the environment and use destructive practices to get those gains, we call that “exploitation.” If they seek long-term benefits through practices that can be carried on without destroying species and ecosystems, we call it “sustainable.” Although many people and most nations seek at least some level of sustainability, exploitation is widespread. Numerous studies document the high rate of degradation and loss of species and ecosystems through unsustainable practices worldwide (see the references at the end of this paper). Collectively, they suggest that, if current trends continue, the future of much of the living environment is in jeopardy. These negative trends, and the conditions under which they are taking place, must be reversed if sustainability is to be achieved. On the positive side, however, there are also many cases where the living environment is used sustainably. These examples can be understood as “prototypes” that offer lessons for achieving sustainability elsewhere. The lessons can be harvested, diffused widely to other situations, and adapted or refined as appropriate to local circumstances. Learning from prototypes and applying the lessons in other settings is a constructive, practice-based way to overcome diverse problems. CONVENTIONAL DISCIPLINARY VS. INTERDISCIPLINARY PROBLEM SOLVING Problem solving is merely an effort by an individual or group to think of a way out of a difficult situation. Conventional problem solving draws on ordinary, everyday images, notions, and vocabulary about people, problems, and the process of making decisions. The conventional approach to problem solving, as institutionalized in most organizations, usually involves various levels of conflict and cooperation among participants who are thrown together to address a problem and who often use divergent forms of reasoning, subscribe to different ideologies, and seek diverse goals. This approach, and the ensuing conflict, rarely satisfies anyone or solves problems effectively. Conventional problem solving muddles through one crisis after another without truly understanding the nature of the problems, solving them, or gaining insight into why the process is not effective. Increasingly, this approach is seen as inadequate in dealing with the complexity and conflict of conservation cases. Biology, ecology, sociology, political science, economics, and many other disciplines can all be invoked in making decisions about the use of living resources. Yet the problem of species and ecosystem losses cannot be reduced to a single disciplinary conceptualization or solution. Moreover,
 
  
 
 Problem solving is merely an effort by an individual or group to think of a way out of a difficult situation.
 
   . fundamental problems in the decision-making process cannot be remedied with the addition of new scientific information from ecological, economic, or other single-discipline models alone. The loss of the living environment is a complex, interdisciplinary challenge and thus demands interdisciplinary solutions from skilled problem solvers and leaders. Many people see conservation and sustainability issues in terms of plants, animals, and ecosystems, typically drawing on a conventional scientific perspective. This focus on substance under-emphasizes the processes of social interaction and decision making which determine substantive outcomes. Another way to look at this is to think of conservation as a process of people making decisions about how they will manage themselves in relation to the environment—daily decisions about how they will make a living, which practices they will use, and what policies and programs will guide their activities. Human decisions—whether in Kenya, Costa Rica, Indonesia, Germany, Australia, or the United States— determine whether species and ecosystems will thrive or vanish. Focusing on improving the human decision-making process is therefore key to achieving sustainability. Presently many decision-making processes are not themselves sustainable: they are not reliable, comprehensive, or realistic, and ultimately they fail to be viable, solve problems, or invigorate people to remain involved. The real key to sustainability is to change these processes so that they become sustainable. Interdisciplinary problem solving is a much more effective way to address problems. It includes “ways and means for blending wisdom and science, for balancing free association and intellectual discipline, for expanding and refining information, and for building a problem-solving culture that balances ‘permanent’ with ‘transient’ membership, thereby remaining open to new participants and to fresh ideas while retaining the capacity for cumulative learning that refines, clarifies, and simplifies” (Burgess and Slonaker 1978: 1). Interdisciplinary problem solving is a kind of disciplined, “higher order” rationality not found in any single discipline or in conventional problem solving. It is a means of organizing knowledge for thought and research and integrating it to solve problems practically. The first requirement of interdisciplinary problem solving is a framework that can accommodate—conceptually and practically—diverse data, epistemologies, and disciplines. The conceptual categories of such a framework can serve as a “checklist” of variables to address in any conservation problem, thus enabling users to construct a realistic map of the decision process and its context and to use it to define and solve problems. The second requirement is that problem solvers must clarify their own position, or “standpoint,” relative to the problem and the decision process. Finally, they must integrate what is known, make a judgment, and take responsibility for it. The interdisciplinary approach to problem solving described and illustrated in this volume satisfies these requirements. As Brewer and
 
 
 
 Interdisciplinary problem solving is a much more effective way to address problems. It includes “ways and means for blending wisdom and science, for balancing free association and intellectual discipline, for expanding and refining information, and for building a problemsolving culture that balances ‘permanent’ with ‘transient’ membership, thereby remaining open to new participants and to fresh ideas while retaining the capacity for cumulative learning that refines, clarifies, and simplifies” (Burgess and Slonaker 1978: 1).
 
   
 
 
 
    
 
 deLeon (1983: 22) note, “Other approaches may appear to offer simpler or easier solutions, but each usually turns up lacking in important ways—not the least of these being their relative inability to help one think and understand, and hence to become a more humane, creative, and effective problem solver.” DEVELOPING STRONG LEADERS: AN INTERDISCIPLINARY COURSE AND PRACTICAL APPLICATIONS Without appropriate leadership, conservation and sustainability of the living environment will remain only a dream. Although many of the participants in conservation problems have good intentions and the desire to improve conservation practices, few have the skills to integrate knowledge from multiple disciplines and work cooperatively to solve problems. Good leaders know how to effectively address a problem by clarifying social goals, mapping the trends and causal factors that have led to the current state of affairs, making projections into the future, developing and evaluating alternative strategies, and implementing the best strategy to move toward the desired goals. A semester-long course is an effective way to learn interdisciplinary problem-solving methods and leadership. This basic approach is useful to understanding and solving not only conservation problems, but all kinds of policy problems in other arenas. THE COURSE The course at the Yale School of Forestry & Environmental Studies, “Species and Ecosystem Conservation: An Interdisciplinary Approach,” seeks to give students: (1) an interdisciplinary approach to species and ecosystem conservation; (2) a working ability (skill) in applying this approach; and (3) an opportunity to integrate and synthesize their course of study with their own experience. The interdisciplinary approach is both a theory and a conceptual framework which is designed to help students in this class, or professionals in workshops, to see the whole picture or context in problem solving, and to be selective and targeted in finding a solution. Users of this method are required to address the rationality, politics, and morality in any problem setting, clarify their own standpoint relative to their work and its context, and integrate their knowledge into an overall judgment. PRACTICAL APPLICATIONS Students in the course learn several ways to apply this interdisciplinary approach and their leadership skills to actual conservation situations. First, “cooperative problem solving” focuses on designing an adequate decision process as a way of helping other people or communities to seek their common interests. Problem-solving exercises can be organized by participants, coordinators, or decision makers to help groups integrate their
 
  
 
 Without appropriate leadership, conservation and sustainability of the living environment will remain only a dream.
 
   . knowledge to solve complex problems. This design seeks to explore the problem at hand, its context, and find to enduring solutions in an integrative manner. Second, students learn about “prototyping,” which is a smallscale, experimental change in a social or policy system. The primary goal of experimenting in this way with problems and solutions is to get information on relevant factors and to learn how to solve problems. Thus, these efforts include explicit protocols for learning and integrating lessons across experiences, and later scaling up to pilot studies and full-scale applications. Third, students learn about designing and carrying out “workshops for capacity building.” Workshops seek to improve basic problem-solving knowledge and skills. Diverse people can be involved in workshops, even those at odds with one another. Workshops, if properly structured, can help participants avoid conventional approaches that are overly technical, parochial, or promotional (favoring special interests). The challenge is to teach individuals how to orient to complex problems using knowledge and methods from many disciplines and how to integrate that knowledge for practical purposes. Workshops can help build a shared definition of the conservation challenge, improve cooperation among participants, enhance the capacity of participants to be effective through group action and discussion, establish priorities for conservation, and open up opportunities to experiment and learn. CONCLUSION Interdisciplinary approaches offer the best means for successfully resolving conservation problems in the common interest. Leaders who are knowledgeable and skilled in interdisciplinary problem solving are therefore vital to solving the species and ecosystem loss problem. The task of educating these leaders is one of the most important jobs of universities, nongovernmental organizations, and government agencies. Leaders must be explicitly versed in interdisciplinary problem-solving concepts and be skilled in critical thinking, observation, management, and technical proficiency. Courses, workshops, and hands-on experience are all opportunities to shape the leadership needed for conservation of the living environment. The materials in this Bulletin can aid people familiar with this interdisciplinary problem-solving approach to become more skilled in its use, and help other people currently unaware of this approach to learn about it, use it to address conservation problems of interest, and include it in educational programs of their own. In future years, we expect that this collection of papers will be used in the Yale course, and in the United States and internationally in workshops and ongoing cases, with government managers, non-governmental advocates, and citizens.
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 Part I: Interdisciplinary Problem Solving Part I of the Bulletin describes a course designed to enable students to learn and apply an interdisciplinary problem-solving approach, introduces the interdisciplinary problem-solving approach, and gives an example of its use. The first paper describes the course, “Species and Ecosystem Conservation: An Interdisciplinary Approach,” in which this concept of problemsolving is taught and learned. It gives a detailed overview of the course, including background, goals, and main themes. An evaluation of the course is given as well. The second paper describes more fully the interdisciplinary problemsolving approach, which is directed at making a conservation policy or program rational, practical, and justified. The paper shows how to thoroughly examine a problem that is being addressed by a policy or program, and the problem’s context in human social and decision terms. Several analytic tools and questions are offered to guide this task. The approach also asks the professional to clarify his or her standpoint relative to the problem and the process under examination. Finally, it asks the professional to integrate what he or she knows from the above examination into an overall judgment and to take responsibility for it. Part I serves as the foundation for the rest of the volume. The cases in Parts II and III use this interdisciplinary problem-solving approach in various ways in the search to improve species and ecosystem conservation.
 
  
 
 
 
 
 
 A Course on Species and Ecosystem Conservation: An Interdisciplinary Approach
 
 Tim W. Clark Yale School of Forestry & Environmental Studies, Institution for Social and Policy Studies at Yale, Northern Rockies Conservation Cooperative
 
 ABSTRACT Many ways exist to learn interdisciplinary problem solving (e.g., field trips, on one’s own, workshops, and courses). This paper describes “Species and Ecosystem Conservation: An Interdisciplinary Approach,” a course taught at Yale University’s School of Forestry & Environmental Studies. It is a graduate, three-hour, one semester course which offers a comprehensive approach to interdisciplinary problem solving, illustrations on how to use it, and an opportunity for students to apply it and present results. The course, which emphasizes problem structuring, applies interdisciplinary problem-solving concepts to species and ecosystem conservation, as well as to contemporary professional practice. In the last 11 years, over 200 students from 30 countries have found the course to be highly relevant for them and applicable to their professional goals. A similar course could be taught elsewhere or abstracted into a several day workshop. This paper is structured in three sections: (1) an overview of the Yale course, (2) an outline of how to apply and present an interdisciplinary approach, and (3) student evaluations of the course. The course’s rationale and goals are explained, and its content, organization, and main themes are described. An outline for writing and presenting interdisciplinary case analyses is offered.
 
 LEARNING INTERDISCIPLINARY PROBLEM SOLVING This course offers students the opportunity to learn a comprehensive approach for interdisciplinary problem solving, apply it for the first time, and present results to the class. There are many ways to learn interdisciplinary problem solving, such as workshops (Clark et al. in press), field trips (Clark and Ashton 1999), and on one’s own or in study with a trained practitioner (Clark 1997a). However, a three-credit, one semester course that meets once or twice a week for about three hours is an excellent vehicle for introduction to the subject. COURSE RATIONALE The present problem of species and ecosystem loss and the limited effectiveness of professionals in addressing this problem successfully rests on a common problem. The common problem is that, typically, conventional professionals, and other participants and analysts, simplify a problem and misconstrue or overlook some important part of the context, only to discover their error in retrospect when results come in which are quite different from what they expected! The case material covered in this course clearly shows how participants in problem solving fall victim to their own limited (disciplinary, epistemological, organizational, or ideological) problem-solving conceptions and skills. The professional challenge is to acquire facility in the use of an interdisciplinary conceptual framework that helps you to see more of the relevant context more reliably than would otherwise be achieved by using conventional, positivistic, and narrow disciplinary viewpoints. This framework is made up of problem orientation, the social process model, and the decision process model as
 
 The present problem of species and ecosystem loss and the limited effectiveness of professionals in addressing this problem successfully rests on a common problem. The common problem is that, typically, conventional professionals, and other participants and analysts, simplify a problem and misconstrue or overlook some important part of the context, only to discover their error in retrospect when results come in which are quite different from what they expected!
 
   
 
 
 
    
 
 the basic tools for “mapping” any policy context. The course teaches the framework. The course is part of a professional and policy movement, which in turn is part of a worldwide effort to address the increasingly complex environmental problems of our time (Brunner and Ascher 1992). The goal of this movement is to improve species and ecosystem conservation, professional practice, and diverse policy decisions through interdisciplinary scientific inquiry. This movement is often misunderstood as a search for rational, objective, and specific solutions (using positivistic or experimental science) to specific environmental problems that would otherwise be solved “politically.” In actual practice, enduring solutions to these kinds of problems cannot be found by reducing them to either single disciplinary perspectives or positivistic approaches. This class, taught at the university level, fulfills the need to integrate theory and practice in an interdisciplinary professional school. Virtually every discipline in the conventional academic spectrum can contribute to improving professionalism and environmental decisions—today’s problems require truly interdisciplinary approaches. However, no environmental policy problem, in particular the loss of species and ecosystems, falls entirely within the boundaries of any one discipline. Unfortunately, when most disciplines encounter environmental policy problems, they usually subordinate the problem to their disciplinary perspective, which proves to be theoretically and methodologically limited, and often inadequate. The first interdisciplinary-like, policy-oriented programs in United States universities began about 35 years ago, although the movement was initiated over 50 years ago (Brunner 1991). Since that time, the interdisciplinary policy movement has fragmented into many approaches because of disciplinary biases and the fact that the basic goal of these programs is often ambiguous and therefore open to different interpretations. The interdisciplinary problem-solving approach of the policy sciences is the oldest distinctive tradition in this professional and policy movement (Brunner 1997a). The conceptual and theoretical tools to apply this interdisciplinary approach were formulated by Harold Lasswell, a “sociologist/political scientist” at Yale Law School (see, for example, Lasswell 1971). Since then, they have been continuously refined through practice by Ronald Brunner (University of Colorado), Garry Brewer (University of California), William Ascher (Claremont McKenna College), Andrew Willard (Yale University), and many others. Brunner, Brewer, and Ascher were all students of Lasswell’s at Yale University in the 1960s and 1970s. The interdisciplinary policy approach of the policy sciences recommends human dignity (achieved through a commonwealth of democracy) as the overriding standard for improving policy decisions. Positivism, which has traditionally dominated nearly all disciplines, is beginning to be recognized as an insufficient basis for effective problem solving. Many examples of this are evident in the course readings and elsewhere in practice today. The policy
 
  
 
 This course is part of a professional and policy movement, which in turn is part of a worldwide effort to address the increasingly complex environmental problems of our time (Brunner and Ascher 1992). The goal of this movement is to improve species and ecosystem conservation, professional practice, and diverse policy decisions through interdisciplinary scientific inquiry.
 
 
 
 
 
 sciences uses an “anthropologically-based” approach that is problem-oriented, contextual, and multi-method. This professional and policy movement can be used as a standard for other problem-solving approaches. COURSE GOALS The overarching goal of the course is to learn how to think more efficiently, effectively, and responsibly about any area of conservation (or any policy area) using the best conceptual and applied interdisciplinary tools available (Brunner 1997b, c). This in turn helps professionals to be effective practically on the job. The course helps the student to: 1.
 
 2.
 
 3.
 
 Define a specific policy-relevant species and ecosystem conservation problem and develop alternatives that are rational, practical, and justified responses to the problem (while clarifying personal standpoint on the matter). Critique any literature or program (e.g., management plan, policy prescription, field effort) in conservation decision making and come to understand it in terms of a more comprehensive, functional view of the practical and theoretical context. Understand the professional responsibilities and roles of the interdisciplinary, policy-oriented practitioner in today’s complex world.
 
 These three objectives of the course—practical, theoretical, and professional—are interrelated and mutually reinforcing. Progress on any one of them encourages progress towards the other two. It bears noting that this course can improve competence in basic professional practice. However, mastery of the interdisciplinary approach to problem solving requires intelligence, integrity, hard work, practice, and persistence over many years. Making interconnections among the general conceptual tools of interdisciplinary problem solving and the particular conservation problem of interest is the main challenge of the course and students’ later professional work. The tools are abstract and general enough to be useful to any conservation problem. But each conservation problem is unique in its concrete details. So an interdisciplinary conservation professional must move back and forth between the general and the particular situation. This is not easy because it requires professional judgment and interpretation throughout. That is, the professional must learn how to think systematically and critically. However difficult this task is for a student, the effort pays off practically, as he or she comes to “see” more of the problem-relevant context over time. It also pays off as the student gains confidence in his or her understanding of the case’s details. Finally, it pays off as the student learns to recognize patterns (small and large) that have been “invisible” before. All the while, the student is developing skills in the use of these intellectual tools through application to specific problems. While this interdisciplinary approach is key to making improvements in species and
 
 The overarching goal of the course is to learn how to think more efficiently, effectively, and responsibly about any area of conservation (or any policy area) using the best conceptual and applied interdisciplinary tools available (Brunner 1997b, c). This in turn helps professionals to be effective practically on the job.
 
   
 
 
 
    
 
 ecosystem conservation and to responsible professional practice, it is also invaluable to problem solving in other policy arenas. MAIN THEMES A list of key themes that a student needs to understand through this course can be found in the Appendix to this paper. They are part of the foundation of the course. This lists contains 20 themes grouped under problem orientation (species and ecosystem loss), professionalism, pre- and post-positivist theory in interdisciplinary problem solving, and contemporary professional practice. These four groups are a guide to questions and considerations a student will need to be aware of during the semester. This list is also a “decision tool” to help a student determine whether or not to take this course. Students are encouraged to be aware that this course is likely to contradict what they have learned or assumed in their education and experience to this point. THE COURSE AND INTERDISCIPLINARY PROBLEM SOLVING The course as described in the school catalogue is given below. Also a brief introduction to the principal dimensions of the interdisciplinary approach is given, with questions to ask in any problem-solving setting. This is followed by discussion of the course’s organization. COURSE DESCRIPTION—PROBLEM FOCUS Conserving species and ecosystems (biodiversity) is an important social goal. The historic trend is that species and ecosystems are being lost at unprecedented and accelerating rates. This major problem has profound significance for the present and all future human generations. Professionals (and citizens) now living are the last generation that can prevent the extinction of large numbers of species and the disruption of critical ecosystem processes. To address this problem, professionals must apply conservation (ecological and social) sciences and, at the same time, know explicitly about integrative, interdisciplinary problem solving and how to apply it skillfully. This course systematically uses a proven interdisciplinary approach derived from the policy sciences to address the species and ecosystem loss problem. The role of the individual professional and his/her effectiveness in problem solving is examined also. The course includes theory, techniques, and case studies. This includes looking at the organizational and policy contexts of biodiversity work. The course goals are to develop an interdisciplinary approach to species and ecosystem conservation and demonstrate a working ability (skill) in applying this approach. The course also offers an opportunity for the student to integrate and synthesize his or her course of study and experience. Course requirements are to attend class, read assignments and think, participate in class discussions (1/3 of grade), and answer weekly questions (each answer 1 pg. max.)(1/3 of grade). The quality of the class discussion is a function of the quality of student preparation before class. Students must also write issue/case analyses as part of
 
  
 
 The course goals are to develop an interdisciplinary approach to species and ecosystem conservation and demonstrate a working ability (skill) in applying this approach. The course also offers an opportunity for the student to integrate and synthesize his or her course of study and experience.
 
  a group of three or four people and present them (1+ hr)(1/3 of grade). The prerequisites are few. Students should have taken one or more classes in conservation biology and related areas (e.g., population, community, or landscape ecology), in social ecology (e.g., human dimensions of wildlife conservation, science and politics of environmental regulation), and in the policy sciences and related areas (e.g., natural resource policy, environmental law and policy). Extensive and diverse work experience (local to international) is highly desirable. To facilitate lively discussion, enrollment is limited to 25 students. Reading assignments include a reading packet (theory and cases, available on request) and a book—Averting extinction: Reconstructing endangered species recovery (Clark 1997b). Readings change each year. The course’s evaluation policy includes an evaluation form handed out during the last week of class. Throughout the course, students are encouraged to make constructive comments on how to improve the course, at any time, in writing or in person. COURSE ORGANIZATION Interdisciplinary problem solving requires that the problem solver successfully orient to the problem at hand, be contextual (in terms of the social and decision process involved), and use diverse methods. The conceptual framework introduced above and discussed below can guide this work and serve as a checklist and means to integrate results for judgement and action. The course begins with a brief overview in the first meeting (week 1). Part I: Basic Elements in Interdisciplinary Problem Solving (weeks 2-5) introduces elements in interdisciplinary problem solving. It provides details on the policy problem (species and ecosystem losses and the effects on humans) and its context, the challenges of professional practice, and the policy process as a means of understanding and participating to improve professional and societal responses. Part II: The Decision Process: Species and Ecosystem Conservation in the Common Interest (weeks 5-10) focuses on the conservation decision process and employs the basic interdisciplinary elements. Numerous examples and cases are used. This part identifies some basic weaknesses in decision processes and discusses ways to avoid them. Part III: Student Applications (weeks 11-13) offers students an opportunity to demonstrate their knowledge and skill in interdisciplinary problem solving. Part IV: Course Review and Final Discussion (week 14) ends the course. The organization as presented in the 1999 course, based on two meetings of 80 minutes each per week over a 14-week semester, is available on request.
 
 
 
 Interdisciplinary problem solving requires that the problem solver successfully orient to the problem at hand, be contextual (in terms of the social and decision process involved), and use diverse methods. The conceptual framework introduced above and discussed below can guide this work and serve as a checklist and means to integrate results for judgement and action.
 
 INTERDISCIPLINARY PROBLEM SOLVING Species and ecosystem management is actually an ongoing process of humans making decisions, not about plant and animal behavior, but about our own actions (Clark and Brewer 2000). Should we limit what we do or change our practices? Should we conserve species? Or collect and hunt them? Should we
 
   
 
 
 
    
 
 encourage species to exist in viable populations? Should we leave them alone? How should we set ecosystem management goals? Should we adopt a new policy for managing species and ecosystems? The management process is about people and what we value, how we interact, and especially how we set up and carry out practices to limit our impacts on the environment, including detrimental effects on species. Because the outcome determines what happens to a public resource, the management process is—or should be—open and public. A focus on the “decision process” is key. Some of the activities that lead up to a decision include gathering, processing, and disseminating information about the issue. Relevant information includes data on people’s values and beliefs, the behavior of organizations, institutional practices, and the species and ecosystems. This stage of the decision process also calls for open discussion, debate, and lobbying about the meaning of the data and what should be done with the information. Next, based on all the information and debate, a decision is made resulting in a prescription (plan, law, program, etc.), which should be realistic and detailed enough so that everyone knows what to expect. Finally, the follow-up activities include implementing the decision (administration and enforcement), evaluating the program (done by those formally involved as well as by outsiders), and eventually terminating old ways of doing things and moving on to new ways. Evaluations—formal and informal, public, comparative, and continuous—are particularly important in providing feedback for midcourse “corrections.” Appraisals are the basis of learning. Because managing species and ecosystems involves many different people, agencies, and organizations, each with potentially different information, interests, roles, analytic and political challenges, and perspectives, we need to be careful about how we organize ourselves to carry out this decision-making process. A good process will not happen on its own, nor will it come about by recycling standard operating procedures, bureaucratic arrangements, existing conflict, and old ideas. Rarely do people discuss the difficulties and limitations of struggling to decide significant, complex public issues. Yet these interactions make all the difference in whether the decision process—in this case, how species and ecosystems will be managed—will succeed or fail. Many people despair that decision making is a messy, politicized, irrational process. But recognized standards for good decision processes do exist, and everyone involved should try to make the overall process meet these standards. The decision-making process should be, first of all, rational, integrated, and comprehensive. At the same time it should be selective, targeted, and focused. The biophysical and social information considered in decision making should be reliable; if not, some measure or description of uncertainty (or risk) is needed. Decision making should be open and accessible to those with something to contribute or something at stake. The process should also be open to scrutiny. It should be inclusive, as “selective omission” often serves personal or special interests and causes unproductive conflict. Timeliness is also essential. The lag between finding a problem and fixing it should be as short as possible,
 
  
 
 Many people despair that decision making is a messy, politicized, irrational process. But recognized standards for good decision processes do exist, and everyone involved should try to make the overall process meet these standards. The decision-making process should be, first of all, rational, integrated, and comprehensive.
 
  and obsolete or unworkable practices and policies should be corrected promptly. Decision processes should also be honest, flexible, and efficient. Overall, decision making should make things better, not worse. The ideals we should strive for in choosing our problem-solving methods are rationality, integrativeness, and comprehensiveness. The three-part framework outlined below taken from Clark and Brewer (2000), invented decades ago to address complex problems, is an alternative to the conventional, ordinary problem solving so often applied to natural resource management and policy problems. This simple framework—substantiated by extensive research and practical applications—enables users to manage enormous amounts of ecological complexity and psychosocial conflict. It helps people understand and describe situations, outcomes, events, and processes in their real-life contexts, and it reveals options for action to people with authority or those with the desire and ability to make a difference. This framework will not provide quick answers. It constitutes a set of operational principles, a means to organize knowledge for thought and research and to integrate it to solve problems (Figure 1). Its categories serve as a “checklist” of variables to address in any conservation project, thus enabling users to construct a realistic map of the social context and decision process and to use it to define and solve problems. It is rational, integrated, and comprehensive. Before applying the framework, however, it is essential that we examine and clarify our own standpoints concerning the conservation problem and its context under investigation. All people have biases that limit rationality, and these biases should be appreciated to the extent possible and taken into account by the professional when doing his or her work. True professionalism demands that participants in problem solving commit themselves to two standpoints: (1) to be as unbiased and as free as possible from parochial interests, cultural biases, ideologies, disciplinary rigidities, and fixed bureaucratic loyalties; and (2) to seek the common good, which, as mentioned above, is described by the policy sciences as human dignity achieved through a commonwealth of democracy. After committing to the appropriate standpoints, we can use the framework to address a problem. The three activities that constitute effective problem solving, and which are often described as being problem-oriented, contextual, and multi-method (Clark and Brewer 2000), are as follows: 1.
 
 
 
 This simple framework— substantiated by extensive research and practical applications—enables users to manage enormous amounts of ecological complexity and psychosocial conflict. It helps people understand and describe situations, outcomes, events, and processes in their real-life contexts, and it reveals options for action to people with authority or those with the desire and ability to make a difference.
 
 Explore the problem fully. The way in which we characterize the conservation management problem will largely determine how we respond to it. Too frequently in environmental issues, people commence “biological solutions” before they define “conservation problems.” If we miscast or under-represent what is involved, we virtually guarantee the misallocation of resources and increase chances of failure. To effectively characterize a problem, five procedures must be used:
 
   
 
 
 
    
 
 Figure 1
 
 Interdisciplinary guidelines for addressing conservation policy and management issues. See text for explanations.
 
 #1 IS IT REASONABLE?
 
 #2 IS IT POSSIBLE?
 
 #3 IS IT JUSTIFIED?
 
 Problem Orientation
 
 Social & Decision Process1
 
 Social Process1
 
 Value task (goals) Historic task (trends) Scientific task (conditions) Futuring task (projecting) Practical task (alternatives)
 
 Participants2 Perspectives Situation Base values Strategies Outcomes Initiation Estimation Selection Implementation Evaluation Termination
 
 Participants2 Identification Expectations Demands Participants’ Myths3 Doctrine Formula Symbol
 
 Effects
 
 #4 WHAT IS MY STANDPOINT? Standpoint Clarification In terms of personality, epistemological, disciplinary, organizational, and parochial biases. Biases limit rationality.
 
 #5 HOW WILL I INTEGRATE WHAT I KNOW? Knowledge Integration Synthesize knowledge from #1-4 to improve understanding and judgement for action.
 
 1
 
 A social process is people pursuing values (i.e., power, wealth, knowledge, skill, respect, well-being, affection, rectitude) through institutions using resources. Human social process includes participants, their perspectives, situation, base values, strategies, outcomes, and effects.
 
 2
 
 People are likely to act in self-interested ways to complete acts that are perceived to leave themselves better off than if they had completed them differently (mazimization postulate).
 
 3
 
 Myth is comprised of doctrine (philosophy, basic beliefs), formula (constitution, laws), and symbols (lore heroes, flags, grizzly bears). Myths are constantly being readjusted through social and decision process.
 
  
 
 
 
 
 
 Goals: What goals or ends, both biological and social, does the community want? Are the values behind the goals clear? These may be refined over the course of the analysis. Trends: Looking back at the history of the situation, what are the key trends? Have events and processes moved toward or away from the specified goals? Conditions: What factors, relationships, and conditions created these trends, including the complex interplay of factors that affected prior decisions? What models, qualitative and quantitative, might be useful at this stage to explain trends? Projections: Based on trends and conditions, what is likely to happen in the future? It is important to project several scenarios and evaluate which is most likely. Is this likely future the one that will achieve our goals? Alternatives: If trends do not seem to be moving toward the goals, then a problem exists and alternatives must be considered. What other policies, rules, norms, institutional structures, and procedures might help us to achieve our goals? Evaluate each in terms of the goals. Select one or more and implement them. 2.
 
 Ensure an adequate decision process. Species and ecosystem management is concerned with establishing who will make decisions about how we use resources. Participants must successfully influence this process if we expect to save species and their habitats. Remember the standards for good decision processes described earlier.
 
 Species and ecosystem management is concerned with establishing who will make decisions about how we use resources. Participants must successfully influence this process if we expect to save species and their habitats.
 
 Pre-decision Initiation: Initial sensing that a problem exists. Who first determines that there might be a problem? Who and how should the problematic situation be examined? Who should undertake the initial work? When, how? Can or should the issue be tentatively put on the agenda for further study? Should investigation begin on the size, importance, and other features of the problem? Who is affected? Who should follow up? Estimation: What information—biological and social—do we need to make good decisions about the problem, in this case of species and ecosystem management? Do we have it? What is missing? How do we get it? How will it be integrated and used? Does everyone have the information they want? Who is advocating which courses of action and for what reasons? Is there adequate opportunity for debate? Who might be served by which courses of action and who might be harmed?
 
   
 
 
 
     Decision Selection: Will the new policy be adequate to solve the problems we have identified? Will it be efficient, effective, and equitable? What are its goals? Post-decision Implementation: How will we “invoke,” implement, or enforce the new rules? Who will do it, where, when, and how? Is it authoritative? Are adequate assets available to carry it out? Is it clear under what circumstances we will invoke the new rules, i.e., do people know what to expect? How will the new rules be administered? By whom? What sanctions will apply if people violate the new rules? Evaluation: By what standards will we evaluate whether the new policies have succeeded? Who will do the evaluations? Who will get and act on the evaluations? How will their actions be appraised? Termination: How will we know when to end this policy and move on to something more fitting? Who will decide? How can we start the process over again smoothly? 3.
 
 Understand the context. The human social context is too easily overlooked, ignored, or viewed as a constraint to the central biological task of species and ecosystem management and policy, when, in fact, it is central to understanding the problem and finding a permanent solution. “Map” the social process as realistically as possible. Participants: Which individuals and organizations are participating? Who wants to participate or should participate? Perspectives: What demands are participants making? What expectations do they have? On whose behalf are demands made, i.e., what groups or beliefs do people identify themselves with? Situations: What is the “ecology” of the situation—geographic features, for instance? Are there any crises? Which institutions are or should be involved? Is the situation organized or not, and is it well organized? Values: What “assets” do participants have in terms of power, wealth, skill, knowledge (enlightenment), affection, well-being, respect, and rectitude? Strategies: How are these assets being used? Are people’s strategies educational, diplomatic, economic, or militant? Are these used persuasively or coercively?
 
  
 
 The human social context is too easily overlooked, ignored, or viewed as a constraint to the central biological task of species and ecosystem management and policy, when, in fact, it is central to understanding the problem and finding a permanent solution. “Map” the social process as realistically as possible.
 
 
 
 
 
 Outcomes: What are the results of each decision activity? Who benefits and who is harmed in terms of which values or assets? Effects: What institutions and practices are promoted and which are set back? Attending to these three aspects of problem solving maximizes the likelihood that, as we tackle the problem of species and ecosystem conservation, the process will be procedurally and substantively rational, politically practical, and morally justified. Finally, the professional must integrate all the information derived from the above activities into an overall picture of the whole and render a judgment. This judgment is the basis for solving the problem at hand. APPLYING AND PRESENTING THE APPROACH Once a student has been introduced to this interdisciplinary approach, he or she is ready to apply it for the first time to a case of his or her choosing and make an oral presentation using visual aids. Analysis of case material is challenging. Moving between the concepts of interdisciplinary problem solving and the case repeatedly brings out the utility of the theory and links case analysis. Presenting the case in a clear, understandable fashion to an audience is also demanding. Students, depending on group size, generally take from 15 to 40 minutes per case presentation.
 
 Once a student has been introduced to this interdisciplinary approach, he or she is ready to apply it for the first time to a case of his or her choosing and make an oral presentation using visual aids. Analysis of case material is challenging.
 
 OUTLINE FOR WRITING Clearly writing the analysis requires drafting, editing, and redrafting. Students are asked to follow an outline and limit their writing effort to 15 pages (Table 1). The outline is comprised of an introduction, description of the problem, analysis of the problem, recommendations to solve the problem, and conclusions. Clark and Willard (2000) explain this outline, detailing why it is constructed in the way that it is. Clark et al. (2000) give ten cases using this outline in diverse situations. Student-authors in Part II of this volume used this outline as well. The paper length was chosen so as not to overwhelm a student with a large writing and analytic task. Also, a relatively short manuscript is something that might be presented to an elected official, program manager, or agency official. Shorter “policy briefs” of a page or two are even better for this audience. Thus, these papers are also an exercise in professional communication. TEMPLATE FOR ORAL PRESENTATIONS The oral presentation follows the written account. To facilitate presentations, students are asked to follow a similar “template” to that of the paper (Table 1). As each case is different, and creativity in presentation is necessary, students vary the template as needed. Cases are presented using overhead transparencies and other visual aids (e.g., slides, maps). Overheads are generally prepared using PowerPoint (examples in Part II). Each overhead contains text and/or pictures, and students generally use from five to 10 overheads each. A typical
 
   
 
 
 
    
 
 Table 1
 
 Recommended outline to follow in making written and oral presentations.
 
 SPECIES AND ECOSYSTEM CONSERVATION: AN INTERDISCIPLINARY APPROACH (There are many possible variations) ABSTRACT (1 short paragraph. Less than 150 words) INTRODUCTION (1 pg.) A. 1st paragraph (be problem oriented = goals, problems, alternative(s)). “The policy problem is...” B. 2nd paragraph (very short purposes of paper (3 purposes)). C. 3rd paragraph (clarify your standpoint in reference to the problem). D. 4th paragraph (describe the method you used). I.
 
 PROBLEM (Description of the problem, 3-4 pgs.)—The what? A. Specify contextually (=social process) and in some detail the species/ecosystem problem that is the subject of your study. B. Specify problem in terms of decision process. C. Clarify goals in reference to the problem of concern.
 
 II.
 
 ANALYSIS OF THE PROBLEM (Trends, conditions, projections, 3-4 pgs.)—The why and what’s likely to happen? A. Description of trends in the decision process that have had an impact on the problem of concern, including identification of particular impacts and their relation to the achievement of goals. B. Identification and examination of the factors that have shaped the trends and impacts described in II. A. C. Projection of future trends in decision and accompanying impacts, with an emphasis on exploring the relationship between projected impacts and the achievement of goals.
 
 III.
 
 RECOMMENDATIONS (Alternative promoted, 3-4 pgs.)—What to do? Justify your recommendation. A. Alternative(s) for resolving the problem given projections described in II. B. and C. above. B. Evaluation of the alternative strategies proposed for their potential contribution towards reaching the goals. C. Selection and justification of particular strategy to resolve the problem.
 
 CONCLUSIONS (l pg.) A. Very brief re-statement of goals, problem. B. Recommendation and justification to solve problem as defined. ACKNOWLEDGMENTS LITERATURE CITED
 
 presentation might be introduced by a slide showing title and theme. A second slide would contain a brief statement of the policy problem, purpose of analysis, analyst’s standpoint, and methods. Next, a table or figure showing the social process might be presented. A map of decision process follows this. Goals, based on the analysis to this point, are given. Next, an overhead showing trends, conditions, and projections in the problem is shown. A statement of recommendations to solve the problem and justification for the recommendation follows. The last transparency is the conclusion, restating the goal, problem, recommended alternative, and justification. EVALUATING PRESENTATIONS Students are asked to evaluate each other’s presentation recording their appraisal on a standardized form (Table 2). This form follows the recommended outline for paper presentation, which in turn contains all elements of
 
  
 
  Table 2
 
 
 
 Evaluation form for student presentations. SPECIES AND ECOSYSTEM CONSERVATION: AN INTERDISCIPLINARY APPROACH Appraisal of Presentations This exercise is to help ppresenters improve (be constructive) (1=excellent, 2=good, 3=needs work)
 
 I.
 
 II.
 
 III.
 
 IV.
 
 V.
 
 INTRODUCTION 1. Was the policy problem stated clearly and simply? 2. Were the purposes of the presentation stated clearly and simply? 3. Was the presenter’s standpoint clarified? 4. Were the presenters methods clear?
 
 1 1 1 1
 
 2 2 2 2
 
 3 3 3 3
 
 PROBLEM 1. Was the problem’s context (=social process) adequately detailed? 2. Was the problem’s status relative to the decision process clear? 3. Were goals sought in reference to the problem clarified?
 
 1 1 1
 
 2 2 2
 
 3 3 3
 
 ANALYSIS 1. Were relevant trends (history) adequately described? 2. Were conditions (=factors) that shaped trends adequately described? 3. Were future trends (=projections) adequately described?
 
 1 1 1
 
 2 2 2
 
 3 3 3
 
 1 1 1
 
 2 2 2
 
 3 3 3
 
 1 1
 
 2 2
 
 3 3
 
 RECOMMENDATIONS 1. Were alternatives to resolve the problem adequately described? 2. Were alternatives adequately evaluated? 3. Was the selected alternative (=strategy) or complex of strategies appropriate to achieve goals and solve the problem? OTHER CRITERIA 1. How would you rate the overall quality of the presentation? 2. How would you rate the use of overheads and other visuals? 3. What is your recommendation to improve presentation and analytic style? Use reverse side to detail your recommendations.
 
 interdisciplinary problem solving. Following each presentation, the presenter is given the evaluations as a basis for revising and submitting his or her paper for a course grade. EVALUATING THE COURSE Students are requested to evaluate the course formally on the final day. The Yale School of Forestry & Environmental Studies provides a standard form that students use in all courses to appraise their semester’s experiences. Additionally as a specific course assignment, students are asked to list and describe in a paragraph the three “take-home” lessons of the course from their perspective. Results of the 38 student evaluations in the 1999 class are summarized above. 1999 STUDENT EVALUATIONS When asked to rate the relevance/value of the assignments and projects to the course subject, 96% said they were highly relevant and 4% said they were
 
   
 
 
 
    
 
 pertinent. The course workload was considered heavy by 78% and manageable by 22%. In 1999, the course was taught in two sessions, one with 22 students and the other with 16. Taken together, 50% felt the class size was just right, 40% a bit too large, and 10% too large. When asked if the goals and objectives of this course were made clear at the beginning of the course, 98% said yes. One hundred percent said these goals were met by the course. Finally, when asked if the course fit into their overall course of study, 79% said there was an excellent fit, 15% said it was a very good fit, and 5% felt it was a satisfactory fit. Students’ general comments were solicited about the course. They included the following. “Fewer readings. More discussion. The course probably taught me more than any other at Yale did. I had an excellent experience. I only wished I had taken it last year. I learned a very valuable tool I will use a lot. This was by far the most useful and thought provoking class that I have taken to date at Yale. The presentations and guest speakers were a great learning experience. This class helped me to lucidly understand the issues that are my (sic) master’s thesis. I recommend it to everyone, even those not involved in conservation of endangered species and ecosystems per se. It applies to any problem-solving context. A great course that I would not hesitate to take again and again.” 1999 TAKE-HOME LESSONS The final assignment asked students to describe the three take-home lessons from the course. A sampling of take-home lessons follows. “An explicit, methodological analysis of a policy situation grants the individual, group, or organization increased power to understand and influence that situation. The majority of policy is based in politics, not science. Development of new educational approaches and new professionals is critical to the future success of environmental policymaking. Conservation involves decisions by different people. It is important to understand the social process or context involved. The policy sciences approach to problem solving is an enormously useful tool in both defining problems and concomitantly finding solutions, not only to species and ecosystem problems, but to any complex issue involving human beings and their social, political, economic, and cultural systems. How one defines a problem inevitably dictates the solutions chosen to remedy the problem as defined. How complex species and ecosystem conservation really is (sic). Define a problem using problem orientation, understand the social process by mapping participant values and their interactions, and work in a group to clarify ideas and refine concepts for presentation and publication. The most important thing is the idea of a person’s standpoint. The basic interdisciplinary nature of conservation issues and using it to approach problem solving (sic). It became obvious to me that mapping and understanding a problem and the social context, as well as the decision process is fundamental to finding a solution to the problem. The class has improved my self-confidence.”
 
  
 
 The policy sciences approach to problem solving is an enormously useful tool in both defining problems and concomitantly finding solutions, not only to species and ecosystem problems, but to any complex issue involving human beings and their social, political, economic, and cultural systems. How one defines a problem inevitably dictates the solutions chosen to remedy the problem as defined.
 
  EVALUATIONS FROM PREVIOUS YEARS The 1999 evaluations and take-home lessons are similar to all previous years. The following comment by one student in 1997 is typical. “I studied anthropology as an undergraduate in the UK. My career developed in my native country [not the U.S.] as the coordinator of an environmental management program, which eventually led me to the international level. I was unexpectedly influenced by the policy sciences [interdisciplinary problem solving] at Yale. It was stimulating stuff. It gave me an incredible scope and opportunity to work as a policy-oriented professional [building on my past experience and contacts]. I came to Yale, without recognizing it, as an infant policy scientist [interdisciplinary problem solver]. I leave it as a maturer (sic) one, one who recognizes my skills and strengths, and through that recognition, will be able to develop and apply them in a more systematic and, ultimately, productive manner toward the realization of my own professional goals. I feel, at last, happy in the knowledge that my interdisciplinarity is my strength. The course was a seminal experience for me!” CONCLUSIONS Learning interdisciplinary problem-solving concepts and skills and applying them to species and ecosystem conservation problems is a task that can be productively accomplished in a three and a half month graduate course, of which the Yale University School of Forestry & Environmental Studies course is but one example. The course is structured to introduce interdisciplinarity, key concepts, an analytic framework, and sample applications. These ideas are best learned and taught with the support of diverse readings, exercises, and open discussion. Students generally evaluated the course to be of great significance to their professional education, intellectual maturation, and development of critical thinking and applied skills.
 
 
 
 The course is structured to introduce interdisciplinarity, key concepts, an analytic framework, and sample applications. These ideas are best learned and taught with the support of diverse readings, exercises, and open discussion. Students generally evaluated the course to be of great significance to their professional education, intellectual maturation, and development of critical thinking and applied skills.
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 APPENDIX MAIN THEMES OF THE COURSE “SPECIES AND ECOSYSTEM CONSERVATION: AN INTERDISCIPLINARY APPROACH” 1 Problem Orientation (Species and Ecosystem Loss) 1. Species and ecosystems are being pushed to extinction at unprecedented rates worldwide. Species and ecosystems are the “basic” small- and large-scale “units” of nature, respectively. 2. Causes for species and ecosystem losses include a complex mix of direct and indirect human activities. This is therefore a human problem. This problem has intermixed biological, social, economic, and political dimensions. 3. Extinction rates are variously estimated at 100+ species extinctions per day and increasing. Destruction rates of native ecosystems are considered high, but are not quantified precisely. 4. Life support systems for all living forms depend on the health of species and ecosystems (i.e., nature). Thus the loss of species and ecosystems is expected to have harmful, uncertain, and long lasting effects on all humans and societies. 5. To avoid or ameliorate the harmful affects of species and ecosystem losses, nature should be maintained so that species exist in viable populations and ecosystems retain their structure, processes, and resiliency. Maintaining these species and ecosystems would permit the human enterprise to perpetuate itself sustainably. Professionalism 6. Conservationists and natural resource professionals are part of a tradition comprised of many parts that differ in origin, outlook, and practical impact, but share the common (although sometimes ambiguous) aspiration to contribute to improved conservation management and policy. 7. There is a growing worldwide movement, in response to the increasingly complex problems of the contemporary world, including species and ecosystem losses, to which professionals from many disciplinary backgrounds are moving. Conservation and natural resource professionals are typical. However, this cohort of professionals is currently a minority in the overall social and decision processes in society. 8. The interdisciplinary approach to improving management and policy holds that most preventable errors of professional practice stem from the professional’s own perspective: Typically, some important part of a problem’s context is misconstrued too narrowly or overlooked altogether. As a result, the concept of the “problem” thus constructed and acted upon is inadequate. 9. The philosophy of knowledge known as positivism (experimental science), which dominates most scientific and problem-solving endeavors today, predisposes such errors because of its non-contextual view that postulates universal laws of behavior, its over-reliance on quantitative and formal methods, and its avoidance, in principle, of normative issues. These are problems in professional perspective and they can be corrected. 10. In contrast, the interdisciplinary problem-solving approach is based on the postulate that behavior is selective from the actor’s own subjective viewpoint (perception matters). Multiple methods are required to understand problems. It recommends that the overriding aim of policy and inquiry should be human dignity (a commonwealth of democracy), wherein science is conceived in the broad sense to bring about human freedom. This requires a focus on normative (value) issues.
 
   
 
 
 
     11. Progress of the interdisciplinary problem-solving movement to improve professional and policy responses to society’s problems depends upon distinguishing the main elements of the overall movement and appraising their performance relative to one another and to the common goal of improving professionalism and policy decisions. Importantly, do not assume (in positivistic terms), that it means “to improve policy decisions through scientific inquiry” (wherein science is conceived in the narrow positivistic sense).
 
 Pre- and Post-Positivist Theory in Interdisciplinary Problem Solving 12. Pre- and post-positivist theory, as used in interdisciplinary problem solving, abstracts similarities from many different contexts of human experience over history. It does not and cannot detail any specific context unambiguously, completely, or permanently. 13. Normative (values) and empirical (verified) theory are both grounded in diverse human experiences. Normative theory abstracts value preferences while empirical theory abstracts patterns of behavior without expressing value preferences. These two theoretical approaches are integrated in the interdisciplinary problem-solving approach. 14. The function of theory, from a post-positivist standpoint, is to direct attention to the relevant aspects of any particular “problem’s” context. The function is not to prescribe what should be found there, nor to predict what will be found there, but to aid in assessing and in understanding what is found there. 15. Most recent claims of theoretical progress in problem solving in many disciplines and “multidisciplinary” efforts are actually refinements or innovations in the vocabulary of the policy sciences interdisciplinary problem-solving approach (they are partial re-inventions or convergences). Because authors of this vocabulary are usually unaware of the policy sciences, they think their new terms are true, first-time innovations. Contemporary Professional Practice 16. Human behavior is not determined in the sense of Newtonian mechanics (mechanistic cause and effect). A person’s pattern of behavior can be understood to be the coordination of individual acts, each based on a person’s own subjective construction of the self-in-specific-context. Human behavior is about “making meaning” in life (e.g., a sense of self in social context). 17. Human value preferences are too often taken as given or fixed in contemporary professional problem solving, misused as rationalizations for hidden interests in promotional politics, and reduced to wealth and power considerations in the overall society. This is an oversimplification with significant harmful consequences. 18. For conservation problems fraught with uncertainty and ambiguity (as most interesting problems are), rationality is more procedural than substantive. In such circumstances, decision processes should focus on appraisal, and stopping errors in management and policy. 19. Political symbols (spoken, visual, and exemplars) are significant elements and tools shaping social process in groups and society and in meaning making, but they are under-estimated and under-studied relative to the substantial (e.g., biological) factors by participants in problem solving. 20. The politics of our time (trends) are distinguished by the rise of modernizing intellectuals, including scientists. Their power base is skill, their technique is symbol manipulation, and their net impact on human dignity is still in doubt! Whether they can significantly address the species and ecosystem loss problem and improve decision making is questionable. 1
 
 This list was partially derived from Ronald Brunner, Center for Public Policy Research, University of Colorado, Boulder, with his permission and modified for this course.
 
  
 
 
 
 
 
 Interdisciplinary Problem Solving in Species and Ecosystem Conservation Tim W. Clark Yale School of Forestry & Environmental Studies, Institution for Social and Policy Studies at Yale, Northern Rockies Conservation Cooperative
 
 ABSTRACT Many species and ecosystems are threatened worldwide. Improved problem solving and leadership are needed to address this growing problem. Interdisciplinary problem solving is an innovation that permits leaders to address complex problems more rationally, practically, and morally than use of traditional disciplinary methods. This proven interdisciplinary approach can guide problem solvers in their search for improved conservation policy and programs for species and ecosystem sustainability. The approach focuses inquiry on “defining” the problem at hand and understanding its context in terms of the human social and decision process at play. Basic problem-solving tools include problem orientation, mapping the social and decision process, and analyzing basic beliefs. Because a professional can assume many roles in the search for conservation improvements, he or she must also clarify his or her standpoint. Finally, all the above must be integrated into an overall judgment, and responsibility taken for this judgment. Interdisciplinary problem solving is a skill that can be taught, learned, and applied. It can aid leaders and professionals in their search for improved conservation. This paper poses and answers questions about the policy or management process and the content of interdisciplinary problem solving. The Yellowstone grizzly bear conservation case is used to illustrate the interdisciplinary approach. The analytic framework detailed in this paper can guide a professional in his or her work.
 
 Species and ecosystem conservation requires problem-solving strategies. The traditional strategy used until recently is disciplinism, emphasizing a single discipline, or a few disciplines in a multidisciplinary approach, to address problems. However, demands are being placed on professionals to become more interdisciplinary, policy relevant, and effective on many fronts (e.g., Pool 1990). If we think of a policy process (or management process) as the development and implementation of strategic aims, then skilled professionals have much to offer society to improve conservation. For example, human impacts on Yellowstone National Park and the surrounding national forests and wildlife refuges are receiving increasing attention and eliciting demands for improved management and policy (Clark and Minta 1994). Grizzly bear (Ursus arctos) management in the Greater Yellowstone Ecosystem (GYE) is one particularly high profile case. Threats to grizzly bears may be defined in terms of habitat and population fragmentation and the biological measures needed to maintain or restore populations (e.g., Knight et al. 1999). However, they may also be understood as an interdisciplinary management problem, realizing that the conservation of grizzly bears and their ecosystem are only partly a technical problem and largely an outcome of complex human social dynamics—a policy process. Understanding this policy process and making it more effective is the key to achieving effective grizzly bear and ecosystem conservation. This paper first offers a brief overview of the policy process. Second, it examines three basic interdisciplinary problem-solving elements or perspectives that can be applied to species and ecosystem conservation. These can be
 
 Species and ecosystem conservation requires problem-solving strategies. The traditional strategy used until recently is disciplinism, emphasizing a single discipline, or a few disciplines in a multidisciplinary approach, to address problems.
 
   
 
 
 
    
 
 stated as questions about a given policy or management effort (is it rational? is it politically practical? is it morally justified?), which can be answered using a set of logically comprehensive, conceptual tools. This toolkit for problem solving includes rational problem orientation, social and decision process mapping, and basic belief analysis. Third, the paper discusses the roles or standpoints professionals play in the social and decision processes they are part of, and finally focuses on integrating knowledge about rationality, politics, morality, and standpoint into an overall judgment. Even a little knowledge of these basic concepts and how to use them practically can dramatically enhance professional effectiveness. Grizzly bear conservation in GYE will be used here to illustrate this principle (see Primm 1996). BACKGROUND AND OVERVIEW Environmental professionals are deeply concerned about the loss of species and degradation or loss of ecosystems and the consequences thereof. These professionals possess discipline-based knowledge that is important to conservation and management issues; however, another kind of knowledge is also needed if we are to be successful. This second kind of knowledge is skill at interdisciplinary problem solving within the entire policy process. But what is interdisciplinary problem solving? What is policy process? How can knowledge and skill be obtained? What role can and should professionals play? How can professionals be most effective? The more a professional knows about both kinds of knowledge—disciplinary and interdisciplinary—and how they are interrelated, the more successful he or she is likely to be. Just as theory exists in the disciplines about natural resources management, so too there is theory and experience about interdisciplinary problem solving. This latter kind of knowledge is seldom taught in biological curricula of universities, and an interdisciplinary approach has not yet been applied to grizzly bear conservation. This century in the GYE, the policy process led to many bears being killed, and eventually to the species being listed in 1975 as threatened under the 1973 Endangered Species Act. Remember that people and organizations (and nations) seek to maximize power, wealth, or some other human value, and in this case bears got in the way. Bears were exploited well beyond sustainable levels and policy ignored their value and needs altogether until recently. Over the last few decades, however, efforts have begun to restore the GYE bear population. Today, some people see the GYE bear population as recovered, whereas other people feel that it is in need of further, more intense conservation. This difference of perspectives is important, because the motivation for a rational grizzly bear policy is the perception that a problem exists which begs a solution (see Weiss 1989). A problem is a discrepancy between what you prefer to have happen and what is most likely to happen, or a difference between your goals (values) and historic trends, current conditions, and future prospects. A policy is a commitment to a program providing an alternative to the practices causing a problem, that intends to reach the aim or preferred outcome. The current
 
  
 
 Environmental professionals are deeply concerned about the loss of species and degradation or loss of ecosystems and the consequences thereof. These professionals possess discipline-based knowledge that is important to conservation and management issues; however, another kind of knowledge is also needed if we are to be successful. This second kind of knowledge is skill at interdisciplinary problem solving within the entire policy process.
 
 
 
 
 
 grizzly bear conservation effort is a complex policy process and it appears to be hopelessly mired in conflict. WHAT IS MEANT BY MANAGING THE POLICY PROCESS? Regardless of how grizzly bear conservation is understood, it can best be resolved if its entire context is fully appreciated. For example, attacking only biological causes will probably do little to resolve the underlying human causes of the problem (Brewer and Clark 1994). It is only by understanding this human process of management (the policy process), and learning how to analyze it practically that policy can be improved (Clark et al. 2000). This is true not only for professionals working in offices on policy formulation, but also for those working in the field on policy implementation. In general terms, the policy process is a human social dynamic that determines how the “good and bad things” in life are partitioned out, and who gets what, how, and why. Unfortunately many people misunderstand the policy process because it is “often treated as an abstraction, associated with the dry prose and dusty volumes of government documents” (Culhane 1981: 30). Such a view is highly misleading. Policy is not the same as legislation or government action. Instead, policy is what government and private bodies do for or to citizens and the environment. What professionals and other people in the field do matters far more in the long run than what is said in formal government documents. Real policy is made in the field through the collective actions of many people. The grizzly bear policy process has spanned decades and is ongoing. To compound matters, different people have different conceptions of just what the bear process actually is, whether it is working well or not, and what to do about it, if anything. A more complete and realistic definition of the policy process is needed. Policy-making is a sequence of many actions by many actors, each with potentially different perspectives, values, and strategies (Ascher and Healy 1990). No one can guarantee that any policy process will be optimal. Each phase of the policy process is populated with somewhat different people and organizations, as well as interest groups. Typically, most texts which describe policy leave out the analytic and political challenges facing the people involved, as well as the difficulty of coordination and communication. Yet, all these interactions are the “policy process,” and how these processes actually unfold spells the difference between success and failure. Some processes work better than others, and abundant evidence shows that the grizzly bear process is not working very well, as will be shown.
 
 A more complete and realistic definition of the policy process is needed. Policy-making is a sequence of many actions by many actors, each with potentially different perspectives, values, and strategies (Ascher and Healy 1990). No one can guarantee that any policy process will be optimal. Each phase of the policy process is populated with somewhat different people and organizations, as well as interest groups.
 
 WHAT IS INTERDISCIPLINARY PROBLEM SOLVING? One obstacle to effective resolution of species and ecosystem problems is that much of the knowledge about problems and the policy (management) process is highly fragmented and dispersed. Some parts are even “invisible” to key participants. Knowledge tends to be partitioned according to discipline, orga-
 
   
 
 
 
    
 
 nization, and other special interests. Consequently, a wildlife biologist may interpret the grizzly bear conservation problem quite differently than a sociologist, and a federal official may view bear management from a much different perspective than a state administrator. Traditionally, the policy problem is subordinated to the perspective of one scientific discipline or managing organization. This limits the way a problem is defined and the options for solution. The conceptual framework for interdisciplinary problem solving described below was designed to minimize distortions and help professionals see the whole picture—the entire problem and its context (Figure 1). Skill in interdisciplinary problem solving is essential for integrating diverse knowledge, and the framework is a tool that can help in this task. In Lasswell’s (1971: 181) words, these tools enable their users to “study the process of deciding or choosing and evaluate the relevance of available knowledge for the solution of particular problems.” These tools are directly applicable to the grizzly bear case but have not been used to date.
 
 Figure 1
 
 Skill in interdisciplinary problem solving is essential for integrating diverse knowledge and the framework is a tool that can help in this task.
 
 An illustration of the interdisciplinary approach to understanding and participating in the policy process. Participants should carry out a thorough problem orientation. They should observe and understand the social and decision process of which they are a part. And they should be clear on their observational standpoint. All participants in social and decision process reflect the eight base values.
 
  
 
 
 
 
 
 OVERVIEW Suppose that you join the ongoing grizzly bear conservation effort. You must get oriented to the people, organizations, local culture, legal mandates, history of events, technical issues, and many other aspects of the issue in a hurry. You will need to look at all existing information, determine if holes exist in what is known, decide what is included as well as missing from the reports and accounts you read and hear, determine the real picture from rational, political, and moral perspectives, and come up with your own interpretation that is realistic and that can help the process function more efficiently and effectively. How should you start? BASIC INTERDISCIPLINARY PROBLEM-SOLVING CONCEPTS There are three key perspectives—rational, political, and moral—to any policy problem (Figure 1). The first perspective (rational) can be examined using a “problem orientation,” which asks “Is the policy process reasonable?” The second perspective (political) can be examined using “social and decision process mapping.” It focuses on conflicts among the participants and asks “What values are being used and promoted in the process?” The third perspective (moral) focuses attention on the underlying assumptions or beliefs used by participants to justify their positions and asks “Is the process moral or justified?” THE PROBLEM ORIENTATION (E.G., IS GRIZZLY BEAR POLICY RATIONAL?) Problem orientation is a strategy for constructing a more rational policy (Lasswell 1971; Simon 1985). In the rush to solve problems, conservation activists, politicians, and the general public have traditionally been more “solution-oriented” rather than “problem-oriented” (Dery 1984: 9). Being solution-oriented, also called “problem-blind,” is often a major problem in and of itself! Lasting, comprehensive solutions to problems cannot be constructed unless the problems themselves are first fully understood and analyzed. Thorough problem orientation requires that five interrelated tasks be undertaken (Lasswell 1971). These tasks are carried out by anyone addressing a problem, whether they are aware of it or not. They are: 1. 2. 3. 4. 5.
 
 Problem orientation is a strategy for constructing a more rational policy (Lasswell 1971; Simon 1985). In the rush to solve problems, conservation activists, politicians, and the general public have traditionally been more “solution-oriented” rather than “problem-oriented” (Dery 1984: 9). Being solution-oriented, also called “problem-blind,” is often a major problem in and of itself!
 
 Clarify goals, which are things, events, or processes you want to achieve as the preferred outcomes. Describe trends, which are historic and recent events and include changes relevant to the goals. Analyze conditions, which are factors that shape trends, including causes, motives, and policies. Make projections, which are the likely future developments under various circumstances. Invent, evaluate, and select alternatives, which are possible courses of action open to you that will likely help realize your goals.
 
   
 
 
 
    
 
 If these five tasks are fully carried out, rational choices can more easily be established. The rational thing to do is to “choose the alternative that you expect, on the basis of trends, conditions, and projections, to be the best means of realizing your goals” (Brunner 1995: 3). Best, in this case, means the most effective, efficient, and equitable alternative. Let’s continue with our grizzly bear example to illustrate these problem orientation concepts (see Table 1). Like most professionals, assume for a moment that, given your civic responsibilities, you desire to improve GYE grizzly bear conservation. You hope to accomplish this, in part, by minimizing the frequency of lethal incidents to bears (this is your goal). Suppose you read a report on lethal incidents from poaching, scientific research, car collisions, lightning, and so on over the past decade, and how much those mortalities have threatened future grizzly bear survival (these are trends). You conclude that the frequency and severity of incidents is much higher than you prefer (i.e., you become aware that a problem exists). Table 1
 
 Problem-oriented tasks of problem analysis (Brunner 1995; Clark 1996; Wallace and Clark 1999).
 
 1. Goals: What outcomes do we want? 2. Problems: (Problems are discrepancies between goals and real or likely states of affairs): What are the problems given our goal? 3. Alternatives: What alternatives are open to participants to solve problems? 4. Evaluate alternatives: Would each alternative help solve the problem? A. Trends: Did it work or not work when used in the past similar occasions? B. Conditions: Why, or under what conditions, did it work or not work? C. Projections: Would it work satisfactorily under existing conditions? 5. Repeat: Repeat on ongoing basis within limits of time and resources.
 
 To do something about the problem, you need to understand why the frequency and severity of incidents is so high. So you take a closer look at the report and discover, perhaps, that hunter behavior, unsanitary camping conditions, and high vehicle speeds were involved in most bear deaths. Based on your experience as a professional, you conclude that poaching, improper solid waste management, or poorly-educated backcountry users are the main causes of bear deaths (analyze conditions). If nothing is done or too little is done too late, the frequency and severity of incidents will remain higher than you prefer (make projections). On the other hand, if poaching can be reduced, if solid waste management can be made bear-proof, and if backcountry users can be educated, some progress seems possible (generate alternatives). To improve prospects for grizzly bear survival you decide to promote a policy that reduces poaching, improves waste management, and educates backpackers. In your estimation, it is the cheapest and most effective means of achieving your goal of minimizing lethal incidents (evaluate and select a policy), a goal which may be shared by others. Is this a rational policy? The
 
  
 
 If these five tasks are fully carried out, rational choices can more easily be established. The rational thing to do is to “choose the alternative that you expect, on the basis of trends, conditions, and projections, to be the best means of realizing your goals” (Brunner 1995: 3). Best, in this case, means the most effective, efficient, and equitable alternative.
 
  answer depends upon whether or not the number of grizzly bear deaths decreases because of the actions you propose. Your analysis provides some confidence that the policy might be rational, keeping in mind that your level of confidence could change given additional interest or time for further analysis. For example, you might try to find out what happened in other areas where one or more of these causes of bear deaths were either low or absent. In the real world, however, this evaluation is far from the end of the story. Upon more reflection, you realize that you have neglected to consider something that might be key to promoting the policy successfully, if not actually improving it. Cleaning up the solid waste management problem or regulating backcountry users may, in fact, reduce the frequency of lethal incidents, but it would also likely impact the goals of other people and perhaps other goals of your own. For example, better waste management increases costs by 20% and backcountry regulations may totally preclude human use of certain areas at certain times (like the site you wanted to camp in next July). Given that people universally prefer to reduce their costs and increase their opportunities, it seems unlikely that your policy would receive broad public support. It becomes clear that, although your policy is undoubtedly important to you, it is far from comprehensive. It failed to consider other peoples’ goals and other possible alternatives. This lack of comprehensiveness has two significant implications—political and analytical. First, your preferred policy will likely conflict with other policies supported by various interests. For example, environmentalists might oppose it because in their estimation it does not adequately protect bears. Conflicts like these are reconciled through decision process. Mapping the grizzly bear decision process is essential and is described in the next section. Second, the implication of this analysis is that a perfectly rational policy is an ideal worth striving for, but in reality there is always other relevant information to be considered. No matter how hard or long you work to solve a given problem, perfect rationality is never achieved. It requires mental capabilities well beyond human powers or resources. In addition, unanticipated events can and do undermine your rational consideration of a policy. For example, almost no one in the public predicted the potentially beneficial effects of the 1988 GYE fires that burned over a million acres in the park. As it turned out, however, the extensive fires may aid grizzly bear survival by creating more ungulate habitat (Mattson and Craighead 1994). The point is that problem solving, in actual practice, is a series of approximations. It is a process used to construct more rational policies, rather than an unwavering commitment to one initial policy. Thus, rationality is procedural. In other words, to be rational, a person must carry out certain procedures, namely, the five interrelated steps in problem orientation in the sequence listed above. These five steps should be repeated over and over again as time permits (Dewey 1910; Lasswell 1971). Upon their completion, greater insight is gained about the nature of the problem at hand and the potential solutions that exist.
 
 
 
 This lack of comprehensiveness has two significant implications—political and analytical. First, your preferred policy will likely conflict with other policies supported by various interests…second, the implication of this analysis is that a perfectly rational policy is an ideal worth striving for, but in reality there is always other relevant information to be considered.
 
   
 
 
 
    
 
 Each subsequent evaluation must reconsider previous findings in light of new information and changing circumstances. The sequence of these five steps is important. It is necessary to begin by clarifying goals. Without goals, you have no rational basis for deciding on the important trends, conditions, and projections to examine. You must be selective in your analysis because you cannot possibly consider everything. Goals should be tentative. As you consider trends, conditions, and projections, and learn more about the problem at hand, you will likely want to revisit your goals. Perhaps they need to be changed. This iterative process promotes individual and policy learning and is extremely important in real problem solving. Policy failure commonly occurs when goal clarification and trend description are downplayed in the rush to get on with the high profile tasks that follow (e.g., generation of alternatives). Problem orientation is essential not only in constructing your own policy, but also in appraising an argument that someone else has made on behalf of their favored policy. In fact, evaluating other people’s policy positions is necessary to adequately construct your own policy stance. You must specifically look for and find the goals, trends, conditions, projections, and alternatives on which other people’s policy arguments are based. If any of the five elements are not explicitly stated, then you can and should raise important questions about them. When one or more of the five tasks is omitted or poorly treated, a gap exists in the policy argument. Sometimes a gap is a sign of propaganda or censorship designed to manipulate viewpoints on controversial issues. For example, a promoter of an endangered species recovery program might censor all but one alternative in order to focus attention on that tactic. This, in effect, “captures” expressed or accepted goals by associating them with his/her alternative. While good analysis thrives on alternative choices, politics often depends on restricting consideration of alternatives in order to control policy outcomes. THE SOCIAL AND DECISION PROCESS (I.E., THE POLITICS OF GRIZZLY BEAR POLICY) The second perspective concerns the social and decision processes, which are the means of reconciling conflicts and achieving agreement on policy (Lasswell 1971; Figure 1). Politics are inevitable in policy because people have special interests and tend to promote these to the exclusion of other alternatives. None of the interests has a complete or completely objective picture of the issue (Brewer and Clark 1994). Yet overall, people must reconcile their differences to find their common interest. Politics develop as participants, with their particular perspectives, interact in complex ways and changing situations (Tables 2 and 3). Each participant brings certain base values (e.g., power, wealth, and enlightenment) to the situation and uses them to promote his/her own interests. Each
 
  
 
 This iterative process promotes individual and policy learning and is extremely important in real problem solving. Policy failure commonly occurs when goal clarification and trend description are downplayed in the rush to get on with the high profile tasks that follow (e.g., generation of alternatives).
 
  Table 2
 
 
 
 Interdisciplinary questions in social and decision process mapping (Lasswell 1971; Willard and Norchi 1993; Clark and Brunner 1996; Clark and Wallace 1998).
 
 SOCIAL PROCESS 1. Participants. Who is participating (identify both individuals and groups)? Who would you like to see participate? Who is demanding to participate? 2. Perspectives Perspectives include: A. Demands or what participants or potential participants want, in terms of values and organization; B. Expectations or the matter-of-fact assumptions of participants about past and future; and C. Identifications or on whose behalf are demands made. What are the perspectives of those who are participating, those you would like to see participate, and those making demands to participate? What would you like their perspectives to be? 3. Situations In what situation do participants interact? In what situations would you like to see them interact? 4. Base Values All values (see Table 3), including authority, can be used as bases of power. What assets or resources do participants use in their efforts to achieve their goals? What assets or resources would you like to see participants use to achieve their goals? 5. Strategies Strategies can be considered in terms of diplomatic, ideological, economic, and military instruments. What strategies do participants employ in their efforts to achieve their goals? What strategies would you like to see used by participants in pursuit of their goals? 6. Outcomes Outcomes occur during the phases of decision process. Outcomes also refer to the ways in which values are shaped, shared, or redistributed. The particular ways in which values are shaped and shared are called practices or institutions. What outcomes are achieved in the ongoing, continuous flow of interaction among participants overall and by phase? Who is indulged in terms of which values? Who is deprived in terms of which values? How are practices changing? • How would you like to see practices change? • What is your preferred distribution of values? DECISION PROCESS A. Initiation: a problem is perceived, identified, and placed on the public agenda. Outcomes: putting information about the problem on the public agenda, including possible initial problem definitions and proposals. Standards: reliable, comprehensive but selective, creative, and open. • How did the issue originate? • Who first framed it for other participants to address? • Was the issue identified in a timely way? • Whose interests are favored by the initial problem definition? • How would you like to see initiation proceed? B. Estimation: the problem is defined in more detail using expert analysis, open debate, and technical considerations. Outcomes: gathering, processing, and disseminating information for decision making, including alternative policies. Standards: rational, integrated, comprehensive, and effective. • Is information being collected on all relevant components of the problem and its context from all affected people? • To whom is information being communicated? • How is information used? • Which groups (official or unofficial) urge which courses of action? • What values are promoted or dismissed by each alternative and what groups are served by each? • How would you like to see the estimation phase carried out? C. Selection: a policy response to the problem is formulated, debated, prescribed, and authorized by a legitimate source. Outcomes: formal or informal policies that stabilize expectations surrounding the rules to be enforced under various circumstances, including but not limited to enactment of legislation. Standards: comprehensive, rational, and open. • Will the new prescriptions harmonize or conflict with rules by which participants and institutions already operate? • What rules does the group set for itself and others? • What parts of the prescription are binding and which are not? • How would you like to see the selection phase carried out?
 
   
 
 
 
    
 
 Table 2
 
 Continued D. Implementation: a program is developed and applied to the problem. Outcomes: final characterization of a specific prescription, including policing and other means. Standards: timely, open, dependable, rational, uniform, effective, and constructive. • Is implementation consistent with prescription? • Who should be held accountable for following the rules? • Who will enforce the rules? • How would you like to see enforcement carried out? • How will disputes be resolved? • How do participants interact and affect one another to resolve disputes? • How would you like to see implementation carried out? E. Evaluation: appraisal of the implementation effort and original policy formulation. Outcomes: appraisal of the flow of decisions relative to the prescriptions (goals), and identification of those parties formally and informally responsible for successes and failures. Standards: dependable, realistic, ongoing, independent of special interests, and fully contextual. • Who is and is not served by the program? • Is the program evaluated fully and regularly? • Who is responsible and accountable for success or failure? • Who appraises one’s own activities? • How would you like to see evaluation carried out? F. Termination: discontinuation, revision or success of policy. Outcomes: ending a prescription and focusing on claims of people who acted in good faith when the prescription was in effect. Standards: prompt, respectful, comprehensive, balanced, and ameliorative. • Who should stop or change the rules? • Who is served or harmed by ending a program? • How would you like to see termination carried out?
 
 7. Effects What are the long term effects on the social and decision process involved? What new practices have been put into place? Where there any innovations? How were innovations diffused or restricted?
 
 Table 3
 
 Values or “bases of power” participants use to influence decision outcomes (Lasswell 1971).
 
 VALUE DEFINITION
 
 QUESTIONS TO ASK
 
 Power: to give and receive support in making decisions in specific contexts.
 
 How is power given and received in interpersonal and decision process and what are the outcomes?
 
 Enlightenment: to give and receive information.
 
 How is information given and received? What are the outcomes?
 
 Wealth: to give or receive the opportunity to control resources, such as money, natural resources, and other people.
 
 How is wealth affected (given and received) by the process? What are the outcomes?
 
 Well-being: to give or receive the opportunity for personal safety, health, and comfort.
 
 How is well-being, both physical and mental, affected by the decision process?
 
 Skill: to give or receive the opportunity to develop talents into operations of all kinds including professional, vocational, and artistic skills.
 
 What kind of skills are used (or not) in problem orientation and in decision process, how, and with what outcomes?
 
 Affection: to give and receive friendship, loyalty, love, and intimacy in interpersonal situations.
 
 How are professional, friendship, and loyalty values used in decision process and with what outcomes?
 
 Respect: to give and receive recognition in a profession or community.
 
 How is respect or deference used (or not) in decision process and what are the outcomes?
 
 Rectitude: to give and receive appraisal about responsible or ethical conduct.
 
 What are the ethics at play in interpersonal relations and embodied in decision process outcomes?
 
  
 
  player operates in ways that he or she believes will leave him or herself better off than before. The decision process produces outcomes that have positive or negative benefits to participants. Let’s return to our grizzly bear example. Suppose that in your concern about grizzly bear population survival, you still advocate stronger law enforcement against poaching, better waste management, and backcountry user education. Yet other environmentalists might advocate excluding people from bear habitat altogether. Government agencies might advocate the status quo. Hunters or energy producers might want something else entirely. It is not possible to meet all these demands at the same time. Nor is it reasonable to have several separate reserves set aside so that each special interest can do its “own thing” with it. In brief, they all have a common interest in sharing use of the GYE and in finding some consensus on grizzly bear conservation. A policy that reflects this common interest must be found, selected, and implemented. A selected policy is a public consensus on the rules expected to hold people accountable for behaviors that conflict with the policy. In the case of grizzly bear conservation, such rules may include regulations which exclude people from bear habitat under certain circumstances or which impose jail sentences for people found guilty of harming bears. A logically inclusive and explicit set of rules specifies each of the following: (1) goals (or purposes) to be achieved through the policy; (2) rules of conduct intended to achieve those goals; (3) contingencies (or circumstances) in which the rules apply; (4) sanctions to enforce compliance with the rules in the applicable circumstances; and (5) assets to cover enforcement and other administrative expenses. (Brunner 1995: 13). A consensus in conservation does not mean that the special interests have gone away, nor does it mean that all parties agree with the rules of conduct. What it does mean is that everyone more or less expects the rules to be enforced, regardless of whether or not they agree with them or with the purpose of the rules. In effect, a poacher can rightly expect to be prosecuted to the full extent of the law if caught. “More or less” is an important qualification here. After all, consensus is never perfect and rules are seldom perfectly clear. Grizzly bear conservation is a primary purpose (or goal) of the wildlife management agencies involved, and legal arrangements (or rules of conduct) have been made to support this goal. For the grizzly, however, these rules are contingent upon where you are located. People in the Yellowstone region tend to comply with the rules, in part, because of a basic respect for the law and a concern for personal safety (positive sanctions). People also comply with the rules because they do not want to be arrested for littering or hiking in closed areas (negative sanctions). However, if enforcement by state and federal wildlife officials and other such agents becomes lax or non-existent, people will gradually change their expectations and do what they like. Because enforcement and compliance are not perfect, the effective rules (as opposed to the formal rules) are more lenient.
 
 
 
 A consensus in conservation does not mean that the special interests have gone away, nor does it mean that all parties agree with the rules of conduct. What it does mean is that everyone more or less expects the rules to be enforced, regardless of whether or not they agree with them or with the purpose of the rules.
 
   
 
 
 
    
 
 A good policy prescription can be undone if the agency charged with carrying out the policy reduces its staff and operating funds. A well-enforced prescription can be undercut if the courts do not vigorously enforce the law. The goals used as criteria to define success can be retroactively redefined, or the data can be manipulated to show success. Or, if failure is inescapable, responsibility can be deflected to scapegoats. Finally, ending a policy and moving to a new one is often difficult or impossible because special interests who benefit from the selected policy are unwilling to relinquish it, regardless of whether or not the policy is effective. To this point, we have examined only part of the decision process and some of the political possibilities that affect outcomes. How the other decision phases unfold depends primarily on who controls planning. If an office in the federal government, such as the U.S. Fish and Wildlife Service, has a planning monopoly and is also allied closely with traditional natural resource extractors, it is unlikely to comply with demands from conservationists for a viable population of grizzly bears based on the best standards of modern conservation biology. If these planning, debating, and rulemaking phases are not inclusive, open, reliable, and comprehensive, then it is likely that implementation will be weak, lawsuits will proliferate, and the effort will go on with little consensus or resolution. Knowledge of the different policy and decision phases has enabled policy researchers to distinguish patterns among both successful and failed programs. Some policies have undesirable, unplanned, and often unanticipated impacts (Ascher and Healy 1990). Some weaknesses or pitfalls are characteristic of each policy or decision phase (outcome) and recur time after time, regardless of the technical details of the conservation issue (Table 4). Knowing about these common pitfalls and being able to anticipate them can help you avoid them in your professional practice. BASIC BELIEFS (I.E., IS GRIZZLY BEAR CONSERVATION POLICY MORALLY JUSTIFIED?) The third question, regarding the morality of a policy, can be understood by examining basic beliefs (Figure 1; Table 2). Basic beliefs are fundamental assumptions about the way society should function (i.e., how people should treat one another and the living world around them). Cultures and subcultures are distinguished by different belief patterns. Policy and political conflicts usually stem from differences in basic beliefs. Among other things, basic beliefs serve as guidelines as to how power is used in society. The grizzly bear policy process presently shows high conflict. This is a reflection of differences in participants’ basic beliefs and their notion of how power should or should not be used. Greater understanding of the grizzly bear policy process can be achieved by examining how opposing policy positions are being justified and what basic beliefs are being appealed to and by whom in these justifications. To date, there
 
  
 
 Knowledge of the different policy and decision phases has enabled policy researchers to distinguish patterns among both successful and failed programs.
 
  Table 4
 
 
 
 Common weaknesses or pitfalls in each of the policy phases (after Ascher and Healy 1990; Clark 1997).
 
 1. Initiation phase: Delayed sensitivity in which perception of a problem comes only after the problem has developed and harmful effects are widely felt. Biased initial problem definition. One interest sets out a problem definition that favors its own interests and view of the problem. This definition fails to capture the full and true nature of the emerging problem. 2. Estimation phase: Inadequate analysis of the problem. Needed data and analysis of trends, conditions, and projections are lacking or only partially carried out. Study the problem to buy time. This form of delaying is a common tactic of people who oppose the emerging policy picture and problem definition. These people do not accept the problem definition nor want to take action on it. 3. Selection phase: Poor coordination in government decision making. Often, complex problems are addressed by several groups simultaneously who may not be aware of each other or communicate well in developing a common understanding of the problem and what needs to be done to solve it. Over-control. Groups may respond to problems by automatically imposing greater controls on everyone involved. This leads to bureaucratization and sometimes paralysis; or gridlock. 4. Implementation phase: Benefit leakage. Certain socioeconomic interest groups may seek to capture and benefit more from the policy than other intended recipients. Limitations of state enterprises as natural resource managers. The size, slowness, political interests, conservative, and bureaucratic features of governmental organizations can all be limitations. Poor coordination of implementation. Often bureaucratic over-control, rivalry, and exclusion of key parties can lead to muddled policies and programs. 5. Evaluation phase: Insensitivity to criticism. Critics may try to improve a policy honestly, but government often simply ignores their input, regardless of its merits. Failing to learn from experience. Organizations can fail to learn and repeatedly respond to new conservation challenges using the same programs, approaches, and techniques. 6. Termination phase: Pressure to continue unsuccessful policies. Even unsuccessful or poorly performing policies and programs that have outlived their usefulness may benefit someone who then clamors for the policy to continue. Failure to prepare for termination. Groups may fail to appreciate and prepare for the difficulties of terminating even a bad policy, early in the overall policy process.
 
 has been virtually no explicit, systematic analysis of these issues in GYE grizzly bear management. While participants in grizzly bear policy might agree that the bear is an important part of America’s natural and cultural heritage, that consensus does not flow directly into specific management decisions. Disagreement about political issues such as whether to kill problem bears and to curtail development in and adjacent to bear habitat essentially stems from opposing basic beliefs. Social scientists recognize that basic beliefs or premises form the foundation of political myths. “Myth” in this usage refers to the underlying philosophy of communities or individuals rather than a fictitious story, and should be considered synonymous with more neutral terms such as “paradigm,” “worldview,” “outlook,” or “frame of reference.” Myths are made up of a hierarchy of three elements (Lasswell 1971). The first is doctrine, which is that part of the myth that sets out basic beliefs—aims and expectations of the community. For example, statements of doctrine can be found in preambles to constitutions. The second element is formula, which prescribes the fundamental rules for conduct according to the community’s aims and expectations. Principal laws or constitutions are examples of the formula. The third element is symbol, which glorifies and legitimizes the political myth (e.g., heroes, flags, and anthems). Grizzly bears symbolize different things to different people depending on the myths that these people believe in (e.g., conservation needs vs. development), and this can cause conflict. Because they are so deeply ingrained in our psyches, myths or basic beliefs are accepted as a matter of faith and often go unquestioned by the vast majority
 
 Social scientists recognize that basic beliefs or premises form the foundation of political myths. “Myth” in this usage refers to the underlying philosophy of communities or individuals rather than a fictitious story, and should be considered synonymous with more neutral terms such as “paradigm,” “worldview,” “outlook,” or “frame of reference.”
 
   
 
 
 
    
 
 of people. Basic beliefs are usually reaffirmed and redefined through their use in social interaction over time. Each generation will adapt basic beliefs unique to their time and circumstances. Societies can and do change their doctrines, formulae, and symbols as they confront new circumstances and changes in their own identities, expectations, and demands. However, there is considerable variety in how well individuals and societies understand these social dynamics or adapt successfully to new situations. The grizzly bear remains a powerful symbol that connects strongly and directly with certain basic beliefs, namely securing a national identity and sustaining a healthy environment. For example, invocations of key symbols like “grizzly bear” and “Yellowstone National Park” are often used successfully to mobilize public support for important conservation policy actions. They have been successful in reducing conflicts when they incorporate shared basic beliefs. We use myths to reconcile differences and to grasp some understanding of our situation, because no one has a comprehensive and totally objective view of the world. For example, science, law, and politics are made up of subcommunities each with a separate sub-myth. Many such sub-communities and sub-myths exist within the broader human community. For instance, many members of the grizzly bear research community believe that more and better research is the key to securing effective conservation. This myth about the power of science and knowledge is pursued without sufficient acknowledgment that, irrespective of the nature and validity of research findings, political circumstances will often be the determining factor in decision making. Scientists, managers, and other natural resources professionals and community groups would benefit greatly from becoming fully aware of their own myths and sub-myths (see Brunner and Ascher 1992; Brunner 1993a, b). Greater appreciation of the doctrines, formulae, and symbols that one follows can liberate individuals previously unaware of their own myth. We have now examined three perspectives on the policy process—rationality, politics, and morality. In doing so, we have looked at the concepts of problem orientation, social and decision process, and basic beliefs or myths, which are the interdisciplinary conceptual tools for critical thinking and practical problem solving. Simply knowing about these elements does not guarantee that consensus will be reached. Use of these concepts, however, can result in considerable insight into, and understanding of, the policy process. A successful policy integrates what is rational, politically practical, and justifiable according to basic beliefs, into one set of practical actions. These three interdisciplinary concepts can help a person appraise different policies. However, mastering these concepts and using them practically with skill requires time and experience. With this as background, we turn to the issue of your own standpoint as a professional in whatever policy process you currently play a part or show interest in.
 
  
 
 We use myths to reconcile differences and to grasp some understanding of our situation, because no one has a comprehensive and totally objective view of the world. For example, science, law, and politics are made up of sub-communities each with a separate sub-myth. Many such sub-communities and sub-myths exist within the broader human community.
 
 
 
 
 
 STANDPOINT OF PROFESSIONALS (WHAT ARE YOUR CHOICES?) A professional can take diverse standpoints in any policy (Clark et al. 1992). In policy process, the term participant/observer is used because professionals both participate in policy process and observe it at the same time from their particular vantage points. This dual role is critical to developing a greater understanding of policy process. It is important to remember that all participants/observers have biases, based on experience, culture, education, values, etc. (Lasswell and Kaplan 1950; Lasswell and McDougal 1992). Yet many professionals proceed under the assumption that they are objective, neutral, and acting in the public interest. For a person to reach their full potential, they must be able to examine and understand themselves and other people in the process (Lasswell 1971). CONVENTIONAL STANDPOINTS A conventional professional tends to see situations, events, values, and decisions in customary, even habitual, ways (Table 5). Alternative ways of understanding the world, even those that are empirically grounded, are devalued, and in many cases ignored or silenced. Much of the conflict surrounding grizzly bear conservation arises from various conventional professionals and other participants drawing on different standards, basic beliefs, and other variables to form their perspectives. Because bias prevents each person from seeing the total picture, it can be likened to the story of the three blind men examining different parts of an elephant. Each person has only a partial understanding of the whole elephant. Table 5
 
 In policy process, the term participant/observer is used because professionals both participate in policy process and observe it at the same time from their particular vantage points. This dual role is critical to developing a greater understanding of policy process.
 
 A comparison of traditional and interdisciplinary professional standpoints (Clark and Wallace 1999).
 
 TRADITIONAL PROFESSIONAL
 
 INTERDISCIPLINARY PROFESSIONAL
 
 Participants know what they want and follow a pre-specified plan or project design; people tend to be rigid.
 
 Participants do not know where projects will lead so work is an open learning process; people tend to be flexible.
 
 Assumption of single, tangible reality, which is generally known to participants; “correctness” is clear and “right and wrong” actions known.
 
 Assumption of multiple realities; reality is partially socially constructed and must be discovered by participants; “correctness” and “right and wrong” to be decided by participants.
 
 Method of participation tends to be singular, disciplinary, reductionistic, positivistic, and narrowly ideological (cause and effect, prediction), often with a special interest focus; thought and actions “bounded”.
 
 Method of participation tends to be holistic and interdisciplinary, broadly ideological, with a common interest focus (empirical, systematic); thought and actions “unrestricted”.
 
 Policy and information are extracted from situations that should be controlled; authority, control, and dominance are at issue.
 
 Policy understanding and appropriate focus of attention emerge from interaction with context; authority and control are important issues, but focus is on solving common problems fairly.
 
 Problem solving is blueprint-like; a “formula” is known and it should be used to address problems.
 
 Problem solving is process-like; guidelines are known to address problems as well as general standards (e.g., reliability) to aid problem solving.
 
   
 
 
 
    
 
 Conventional frames of reference encourage “partial blindness” about the policy process. For example, biologists believe that better information will automatically improve the decision-making process. In conventional frameworks, attention is often restricted to the “rules” and deflected away from the “policy process.” Typically, values of key participants are overlooked, a hazy understanding exists of the decision process, and participants are left with, at best, an anecdotal understanding of the overall policy process and, at worst, confusion and misdirection. This leads to unproductive conflict and power struggles. CIVIC PROFESSIONALISM AND A POLICY ORIENTATION Interdisciplinary professionals seek to move beyond a conventional standpoint to understand the overall structure and functioning of a policy process. they seek a clear view of themselves, including an appreciation of their biases (and myths). They explicitly and systematically employ the conceptual tools introduced above in carrying out their work. In this way, they take on an anthropological role of sorts by living in a society while simultaneously describing and analyzing that society and any decision-making exercises of interest to them. Ultimately, the goal of grizzly bear policy is to achieve viable, self-sustaining populations of grizzly bears in the GYE in ways that benefit from long-term public support. Exercises such as producing publications, holding meetings, performing research, or improving the political status of an organization can be advantageous, but should not be primary policy goals. There are many specialists and interest groups involved who try to justify their activities on the basis of alleged contributions to a common goal (e.g., saving the bear). Their activities are most likely to serve grizzly bear conservation if they and other participant/observers take a functional standpoint and become knowledgeable and skillful in addressing the four elements of policy addressed to this point— rationality, politics, basic beliefs, and standpoint—than if they ignore or under-attend to these dimensions. To be successful, professionals should provide knowledge that is useful in policy processes, and at the same time have knowledge of those same processes and how well they are working (Clark 1999). Unfortunately, some professionals remain discipline-bound and conventionally oriented with a strictly technical focus, and fail to be policy-oriented. To become policy oriented is not to give up traditional professionalism, but to add to it (in a “value added” way) the benefits of commanding the conceptual tools introduced above. Several authors offer advice and perspective for improving professional performance in conservation processes (e.g., Lasswell 1971; Clark and Wallace 1999). First, it is necessary to recognize that human social systems and ecological systems have co-evolved and that dealing with problems in one system affects the other system (Norgaard and Dixon 1986). Too many past efforts at policy improvements have had poor outcomes because they failed to recognize this relationship. Norgaard and Dixon (1986) offered guidelines for policy and management improvements. They suggest policy success will come if a group:
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 sustains system productivity and diversity as the most important goal; starts small and experiments with policy interventions; learns from experience as quickly and thoroughly as possible; maintains flexibility in new policies and programs; reduces the vulnerability of policies and its consequences on both systems; and avoids big temporal and spatial scale plans by staying small and manageable. Second, keep in mind that seeking ways to improve policy and management often involves pushing beyond the conventional capabilities of analytic, decision, and management means (Brewer 1986). In seeking improvements, remember the following: science is essential in nearly all efforts to improve policy; there is never enough science available at the time of decision; time and space are important considerations that are often overlooked; synergisms and thresholds characterize most environmental problems and need careful attention; and the way the environment is affected and managed is directly related to the kinds of human institutions that are in place. Failure to attend to these issues can account for the lack of past successes. Third, Viederman et al. (1997: 572) note that policy success rests on “how well we succeed in achieving a vision of a world that serves the needs of humans and preserves nature.” They offer three operating principles: be humble; think deeply and move slowly; and do not take irreversible actions. Lastly, they (p. 480) emphasize the need to understand the policy process as a basis for success as follows: There is a tendency among scientists to argue the centrality of scientific information in the policy process. Knowledge is clearly better than ignorance, but good science does not necessarily make good policy. Science may be necessary, but cannot be sufficient, because policymaking is the process of reflecting what we value in society, which is at heart a matter of ethics and values. INTEGRATION With this information on standpoint, and the information derived from the preceding problem-solving operations, the professional must make a decision for himself or herself about what it all means. On this basis, he or she can offer recommendations to improve decision process to best clarify and secure the common interest. CONCLUSIONS Interdisciplinary problem-solving tools as described in this paper could be used to better understand the grizzly bear management policy process, and the roles of professionals, advocates, and other interests involved in it, including government, business, and nongovernmental participants, or any other species and ecosystem conservation problem. The perspectives inherent in problem
 
   
 
 
 
    
 
 orientation, social and decision process mapping, and analysis of basic beliefs can help evaluate and recognize good and bad policies, and construct better policies regardless of one’s role in the process. There is much to consider in the grizzly bear policy process to achieve practical conservation in the common interest (Figure 1; Tables 1-5). The first requirement of interdisciplinary problem solving is possession of a framework that can accommodate, conceptually and practically, diverse data, paradigms, and disciplines. The interdisciplinary guidelines introduced in this paper can do just that. Learning further about this framework is possible by examining the literature (see citations) and working with people already knowledgeable and skilled in its use. Newcomers to the interdisciplinary system of inquiry introduced here might be dissuaded by its seeming complexity. Use of this interdisciplinary approach does require substantial effort, because it requires many of us to change habitual ways of thinking and understanding. However, it is worth noting again that the realities of the grizzly bear policy problem used as an example here are dynamic and complex, and they do not lend themselves to understanding or resolution using conventional, rigid or incomplete analytic frameworks. A new approach is necessary if grizzly bear conservation is to improve.
 
 Learning further about this framework is possible by examining the literature (see citations) and working with people already knowledgeable and skilled in its use.
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 Part II: Interdisciplinary Problem Solving in Practice – Student Cases From 1999 Part II of the Bulletin offers a selection of work by Master’s students from the autumn 1999 “Species and Ecosystem Conservation: An Interdisciplinary Approach” course. These cases represent the first application of the interdisciplinary approach by these students. Papers were written to be readable by a wide audience. Throughout the semester, students worked in small teams of two to six individuals and assisted each other in learning concepts and analyzing cases. The end product was a set of relatively short papers (about 15 pages each). Authors could not go into great detail because of the length restriction, but were quite knowledgeable about their cases. The papers were regarded as an opportunity to develop skill in authoring a “policy brief” that could be presented to a decision maker, scientist, manager, or the public. Students were able to demonstrate their analytic and writing skills in this exercise. The 1999 class formed itself into ten teams. The work of four of the teams is featured in this Part of the Bulletin, although the names of all of the students in the class and the titles of their case applications are also listed (Table 1) and mapped (Figure 1). Space precluded printing all cases. Each team had a unifying theme, such as “species conservation,” and each team member crafted his or her analysis to be consistent with the theme. To illustrate how interdisciplinary problem solving is applied, a single paper from each of the four selected teams is presented in this Part along with abstracts from the papers of other team members. Also, the overhead illustrations used in the oral presentation of each featured paper are included. Overheads give readers a better sense of how case analyses were presented to the audience. Each team had about an hour to present their work to classmates and this was followed by half an hour of discussion. Topics investigated by the 1999 class ranged from rare species conservation to large ecosystem management challenges. Cases looked at planning, public participation, decision making, and other topics at various scales—local, regional, national, and international. A number of analyses focused on the United States, including the Florida Everglades ecosystem, wolves in Washington State and Minnesota, water projects in California, biodiversity in America’s grasslands, and marine conservation in Chesapeake Bay. International cases come from the Federal Islamic Republic of the Comoros, Colombia, Costa Rica, Cambodia, Democratic Republic of Congo, Kenya, Indonesia, China, Ecuador, Paraguay, Bhutan, Nepal, Thailand, Namibia, and Uganda. The diversity of individual analytic and presentation styles and the range of topics and geographic settings provided a broad variety of cases to learn interdisciplinary concepts.
 
   
 
 
 
    
 
 Table 1
 
 Authors and titles of student papers from the 1999 “Species and Ecosystem Conservation: An Interdisciplinary Approach” course (see Figure 1 for map showing locations).
 
 1. 2. 3. 4.
 
 Baillie, Alexandra. 1999. IUCN/Species Survival Commission action plans: An interdisciplinary approach. Brown, Mark. 1999. Conservation of biodiversity and sustainable development in the Federal Islamic Republic of the Comoros. Byrd, Daniel. 1999. The Everglades: Holistic ecosystem approach to restoration and management. Cabrera, Heather. 1999. Bring back the beast: A policy analysis of the proposed reintroduction of gray wolves to the Olympic Peninsula of Washington. 5. Casas, Adriana. 1999. The oil industry and the U’wa: Conflicting views, Colombia. 6. Cesareo, Kerry. 1999. From upper to lower river: A decision process analysis of the Housatonic River Restoration in New England. 7. Chen, Linus. 1999. Biodiversity conservation in Costa Rica. 8. Dillon, Tom. 1999. Biodiversity and civil society in Cambodia: Improving conservation. 9. Elias, Roberta. 1999. An application of the policy sciences to restoring the degraded Quinnipiac marsh ecosystem, New Haven, Connecticut. 10. Frey, Gregory. 1999. The upper Yuba River studies program: Ecosystem and species restoration in California. 11. Gorman, George. 1999. New Haven’s Quinnipiac Marsh: A diamond in a dump, New Haven, Connecticut. 12. Hollamby, Matthew. 1999. Biodiversity conservation in Ecuador: The role of international organizations. 13. Ilambu, Omari. 1999. The impact of human conflict on eastern lowland gorilla conservation in Kahuzi-Biega National Park, Democratic Republic of Congo. 14. Jones, Greg. 1999. The Canadian north Atlantic cod fishery: A case study of management and conservation policy. 15. Kelly, Tierney. 1999. Colorado lynx reintroduction: Why a simple idea is so controversial. 16. Kuebler, Caroline. 1999. Black tailed prairie dogs: A new era of management? 17. Kugler, Lisbet. 1999. The Bering Sea: Management of an ecosystem and the World Wildlife Fund. 18. Lanfer, Ashley. 1999. Recommendations for a smooth ecological and social transition into the future for agro-pastoralists of the Baringo lowlands, northern Kenya. 19. Mardiah, Siti Nissa. 1999. Ecotourism: An alternative sustainable utilization of Indonesian biodiversity and its conservation. 20. McGray, Heather and Aurelia Micko. 1999. A student analysis of the School of Forestry and Environmental Studies’ curriculum decision process. 21. Meisler, Jonathan. 1999. Environmental policy creation and implementation in southwest China. 22. Morton, Jeff. 1999. The Quinnipiac River Tidal Marsh: A policy process review in New England. 23. Muchnick, Barry. 1999. (W)helping the wolves: A perspective on delisting endangered species in Minnesota. 24. Nyce, Chris. 1999. Conflict resolution between local communities and park management in Lake Mburo National Park, Uganda: The African Wildlife Foundation’s role. 25. Osborn, Anne. 1999. Arid prairie ecosystem restoration in the United States. 26. Padwe, Jon. 1999. Resolving land conflict along the border of the Mbaracayú Reserve, Paraguay. 27. Schaub, Erika. 1999. An examination of the participants in the prairie dog conflict, United States. 28. Scheffler, Tracy. 1999. Bridge over troubled waters: Faith-based stewardship in Chesapeake Bay. 29. Sherrow, Hogan. 1999. The cheetah (Acinonyx jubatus) in Namibia: An application of the policy sciences to endangered species conservation. 30. Stein, Julie. 1999. The Yellowstone grizzly bear policy process. 31. Stevenson, Michael. 1999. Galapagos Islands: Managing introduced species in an endangered ecosystem. 32. Taylor, Francis. 1999. Philosophical pragmatism and the policy sciences. 33. Teelen, Simone. 1999. The cougar (Felis concolor) controversy in the west. 34. Williams, Scott. 1999. The first Quaabbin Massachusetts deer hunt: A review. 35. Yonten, Deki. 1999. The impact of tourism in Jigme Dorji National Park, Bhutan. 36. Young, Christie. 1999. The illegal extraction of mai hom, a non-timber forest product, in Khao Yai National Park, northeast Thailand. 37. Ziegelmayer, Kim. 1999. Tourism and development: Implications for snow leopard conservation in the Annapurna Conservation Area, Nepal.
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 Figure 1
 
 
 
 Location of study site or region of students’ case analyses (see Table 1 for key to paper titles and authors).
 
   
 
 
 
    
 
 INTERDISCIPLINARY PROBLEM SOLVING AT LOCAL, REGIONAL, AND GLOBAL SCALES The scale at which a conservation problem is analyzed guides the problemsolving effort and its outcome. Analysis at the wrong scale can lead to conclusions that are incomplete or insufficient to solve the problem at hand. Each conservation issue in this section takes place at one of three geographic scales: local, regional, or global. These papers show that, regardless of scale, “positivistic” approaches that emphasize narrow, technical solutions often fail when used to address complicated, multi-faceted conservation issues. At all scales, the interdisciplinary tools of problem orientation and examination of the social context and decision-making process are critical if practical solutions are to be found. The first of the three papers in this section is presented in its entirety, along with an appendix showing the visual aids used in the oral presentation of the paper to the class. The remaining two papers are presented in one-page abstract format.
 
  
 
 
 
 
 
 Bridge over Troubled Waters: Faith-Based Stewardship in Chesapeake Bay Tracy A. Scheffler Yale School of Forestry & Environmental Studies ABSTRACT This paper addresses the policy problem of illegal blue crab (Callinectes sapidus) harvesting in Chesapeake Bay by watermen on Tangier Island, Virginia. Illegal harvest occurred in the mid-1990’s after strict regulations were put on the fishery due to concern that the stock may be fully exploited. Residents were fearful of the effect that regulations would have on their economic life. This fear resulted in tension between Tangier residents and several scientific/regulatory groups. Resolution of the issue began to occur in 1997-1998, when some residents adopted a faith-based stewardship program and began to accept the idea that conservation was a necessary part of their lives. The program served as a mechanism to promote conservation of the Bay’s resources and to address the economic issues that threatened Tangier’s unique heritage. The values and social context of participants in this issue are addressed, revealing how the problem developed and how it may be resolved through faith-based stewardship. In addition, an analysis of how lessons learned from this problem can be used to help resolve related conservation problems is given.
 
 Conservation problem solving is a multi-faceted and often difficult task. Conflicts over natural resource exploitation are particularly challenging due to the extent and variety of interests and participants typically involved in the situation. In a perfect world, successful conservation problem solving should leave all participants better off than they were at the outset, but rarely does this happen. Occasionally, however, integrated solutions are found that increase the well-being of everyone involved. Examining such issues can shed light on important aspects of the conservation problem-solving process. The following analysis looks at the problem surrounding the blue crab (Callinectes sapidus) fishery in Chesapeake Bay that is being resolved with an integrated solution. During the early 1990’s, scientists and conservationists in the Chesapeake Bay watershed began advocating increased regulation of the blue crab fishery because monitoring data showed that harvesting pressure on the stock was ecologically unsustainable (Orner, personal communication). Residents of Tangier Island, Virginia, a small fishing community in the Bay, felt that the economic impact of such regulation posed a serious threat to both their immediate livelihood and their long-term future as watermen. Tension between Tangier residents and those who were advocating for increased blue crab fishery regulations mounted quickly. When strict regulations were put into place in 1994, hostilities were such that Tangier residents at times blatantly disregarded the new regulations. The illegal harvest of blue crabs by Tangier residents is the policy problem that will be addressed in this paper. An analysis of the blue crab fishery conflict on Tangier, especially its broad social context, is presented. Background on Tangier and its heritage is given, as well as descriptions of several academic and conservation organizations that were involved. Participants’ values are discussed, as they are particularly pertinent to the outcome. Related to this, the relevance of faith-based stewardship for Tangier residents is highlighted. An
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 analysis of how and why the problem moved towards resolution is also given. Finally, the utility of this case as a prototype for conservation problem solving elsewhere is discussed. PERSONAL STANDPOINT AND RESEARCH METHODS My interest in this issue stems from my strong belief that wildlife conservation is a worthwhile societal goal. Having spent several years after college working in the Chesapeake Bay watershed, I am particularly interested in resource issues related to the Bay. As for the importance of religion in resolving this conflict, I did not address this issue as a means of promoting religious solutions to conservation problems. Instead, I chose this issue because I see faith-based stewardship as a value-relevant social means by which a positive conservation outcome has been achieved. It has therefore made me think critically about the importance of understanding and incorporating participants’ values into any problem-solving process. Information for this paper was gained through personal communication (via telephone and email) with individuals involved in the situation. I also used the internet for information about various environmental, scientific, and regulatory organizations involved. To understand the situation on Tangier, I used an interdisciplinary framework to analyze the conflict from its inception through a critical turning point that occurred in 1997, when Susan Drake Emmerich, a doctoral student at the University of Wisconsin, introduced faith-based stewardship to Tangier. Drake Emmerich’s conservation program was able to bridge the gap between the environmentalists’ goal of preventing over-fishing and the goal of Tangier residents to continue their traditional lifestyle as watermen. One important note is that although I have focused on the faith-based program as a mechanism for resolution, some Tangier residents do not agree with the faith-based stewardship program and/or still feel hostile towards scientists and environmentalists. However, even these residents stand to benefit directly and indirectly from the program and therefore have the potential to be better off than they were originally. CHESAPEAKE BAY AND THE BLUE CRAB FISHERY: HISTORY AND TRENDS IN CONSERVATION The Chesapeake Bay is the largest and most productive of the nation’s estuaries (Virginia Institute of Marine Science 2000). Approximately 199 miles long, three to 30 miles wide, and an average of 27 feet deep, the Bay supports over 2700 species of plants and animals. Historically, the Bay has been highly valued by visitors and residents. Native Americans called it “great shellfish bay.” Spanish explorers described it as “the best and largest port in the world,” and other authors have termed it “the noblest bay in the universe” (Chesapeake Bay Program 2000).
 
  
 
 As for the importance of religion in resolving this conflict, I did not address this issue as a means of promoting religious solutions to conservation problems. Instead, I chose this issue because I see faith-based stewardship as a valuerelevant social means by which a positive conservation outcome has been achieved. It has therefore made me think critically about the importance of understanding and incorporating participants’ values into any problem-solving process.
 
  When Captain John Smith sailed the Bay in 1607, the Chesapeake was a vibrant estuary teeming with fish and shellfish (Chesapeake Bay Program 2000). Over the years, human impact on the Bay and the watershed has taken its toll. A multitude of forces, including point and non-point source pollution and over-harvesting of the Bay’s living resources, has contributed to the Bay’s decline (Chesapeake Bay Program 2000). In response to the Bay’s declining health, a restoration initiative called the Chesapeake Bay Agreement was adopted in 1983. The Agreement was signed into action by three of the states in the Bay watershed (Maryland, Pennsylvania, Virginia), the District of Columbia, and the United States Environmental Protection Agency (Chesapeake Bay Program 2000). Although restoration work had begun in previous decades, adoption of the Chesapeake Bay Agreement led to dramatically increased effort in the Bay and its watershed. During the 1990’s, advocacy, regulatory, and scientific institutions involved in the Bay’s restoration were driven by the goal of returning the Bay to its earlier state of vigor and abundance. As a result, monitoring and management of the Bay’s living resources became a top priority (Chesapeake Bay Program 2000). Even with the growing attention, several commercially important fishery populations, including shad, oyster, and striped bass, crashed during the last few decades due to disease, habitat degradation, and overharvesting. These crashes resulted in closed or highly restricted fisheries (Chesapeake Bay Foundation 2000). The Chesapeake is currently the largest producer of blue crabs in the world: the hard crab fishery, which constitutes the majority of the harvest, averages 46 million pounds annually in Maryland and 40 million pounds in Virginia (Chesapeake Bay Program 2000). Concern for the health of the Bay’s blue crab population began to rise in the 1990’s, as some scientists predicted that this population might be next in line to crash. Scientists in the watershed began debating whether or not the fishery was “fully exploited,” meaning that any increase in fishing pressure had the potential to cause a significant decline in the crab population (Chesapeake Bay Program 2000). Consensus that the stock was most likely fully exploited was eventually reached, and stricter regulations were put on the fishery in 1994 and 1996 to halt increased fishing pressure on the blue crab stock (Travelstead, personal communication). Two aspects of this context are especially important to the issue on Tangier. First, conservative management of the Bay’s fish stocks is seen as highly socially desirable for two reasons: (1) the Chesapeake Bay is esteemed worldwide for its commercial fishery, and (2) managers did not want to see another commercial population in the Bay crash. Second, due to the multi-million dollar effort and strong citizen support to restore the Bay, Tangier is situated in a political setting in which scientists and environmental advocates are highly respected by the majority of the Bay community (although previously not by Tangier residents) and therefore hold considerable power.
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 PARTICIPANTS IN BLUE CRAB CONSERVATION: PERSPECTIVES AND VALUES Many organizations are involved in blue crab conservation in the Chesapeake Bay watershed. Three key Virginia organizations directly involved with the situation on Tangier are the Chesapeake Bay Foundation, the Virginia Marine Resources Commission, and the Virginia Institute of Marine Science. CHESAPEAKE BAY FOUNDATION (CBF) CBF, whose slogan is “Save the Bay,” is the largest non-profit environmental organization involved in Bay restoration. CBF has offices in Pennsylvania, Maryland, and Virginia, and boasts more than 80,000 members nationwide (Chesapeake Bay Foundation 2000). CBF claims, via their website, to “speak for the fish at legislative hearings, in regulatory forums, and directly to fishermen” (Chesapeake Bay Foundation 2000). One of the Foundation’s methods of fostering conservation is education programs for school children and other groups. Through CBF’s Island Education Program, students throughout the watershed learn principles of conservation and gain hands-on exposure to living resources such as crabs, submerged aquatic vegetation, and oysters (Harrison, personal communication). VIRGINIA MARINE RESOURCES COMMISSION (VMRC) VMRC is the regulatory body responsible for making Virginia’s fishery regulations. The commission “emphasizes a decision-making process that is sciencebased, balanced, and open to wide public participation” (Virginia Marine Resources Commission 1999). VMRC was responsible for the regulations put on the blue crab fishery in 1994 and subsequently in 1996 (Travelstead, personal communication). VIRGINIA INSTITUTE OF MARINE SCIENCE (VIMS) VIMS, located in Gloucester Point, Virginia, is the marine sciences department of the College of William and Mary. VIMS’s Bay research includes trawl surveys in the Bay, including blue crabs (Virginia Institute of Marine Science 2000). Research from VIMS is used to support and provide impetus for VMRC regulatory measures (Travelstead, personal communication). Although these organizations occupy different sectors of the environmental field (non-profit, governmental, and private/academic), they have several values in common. For example, they all value knowledge, or enlightenment, of the condition of the Bay’s resources greatly. All three, to different degrees, are positivistic in that they rely heavily on traditional science as the basis for supporting and/or implementing conservation measures. Other values represented in these organizations are power (e.g., VMRC, as it is a primary regulatory agency in Virginia), and skill (e.g., VIMS, as its reputation is contingent upon the rigor and merit of its scientific findings). Each organiza-
 
  
 
 Many organizations are involved in blue crab conservation in the Chesapeake Bay watershed. Three key Virginia organizations directly involved with the situation on Tangier are the Chesapeake Bay Foundation, the Virginia Marine Resources Commission, and the Virginia Institute of Marine Science.
 
 
 
 
 
 tion also desires respect from the Bay community in their restoration efforts. These values are embedded in the common goal of wanting to wisely manage the Bay’s living resources. Also, each of the three organizations strives for longterm conservation and management of the Chesapeake’s blue crab stock, through maximizing their value outlook. TANGIER ISLAND: HISTORICAL BACKGROUND AND VALUES RELEVANT TO CONSERVATION Tangier Island, Virginia, located in Chesapeake Bay several miles below the Maryland-Virginia border, is home to approximately two hundred Bay watermen and their families. Today, most of the island’s eight hundred residents are descendents of the John Crockett family, the original 1686 settlers of Tangier Island (Walczyk 1998). In 1812, Christianity was formally introduced to Tangier by a Methodist named Joshua Thomas (Walczyk 1997). Historically, farming and cattle raising were the primary livelihoods for early inhabitants of Tangier. In the mid-1800s, with the expansion of the seafood market and the arrival of the railroad to nearby mainland Maryland and Virginia towns, oystering and crabbing became important sources of income. Soon, with the ability to reach distant markets by rail, it was more profitable for the islanders to fish than to farm, and fishing became the predominant livelihood of Tangier men (Walczyk 1998). Today, pride in working the water runs deep in Tangier, as some men on the island are third and fourth generation watermen (Shores, personal communication). Christianity also remains a very strong component of Tangier community life (Au Sable Institute of Environmental Studies 1999). According to a survey given to residents of the island, 87% of the community consider themselves Christian (Drake Emmerich, personal communication). Tangier, due to its ancestry, religious bearing, and tradition of working the water, is a relatively homogenous community. Historically, conservation and environmentalism for nature’s sake were not formally elements of Tangier’s lifestyle. This may be because of the predicament that conservation presented for watermen: their long-term livelihood as watermen could be ensured by a decrease in fishing pressure to allow the declining fishery population to recover; however, by taking less catch, the short-term ability to make a living would be hindered. As 90% of Tangier’s income in the 1990’s was based on the blue crab fishery, the immediacy of this dilemma made regulations on the fishery a highly emotional issue (Shores, personal communication). Tangier, being a small island, offered few alternative sources of income to turn to when fishery regulations impacted residents’ incomes (Shores, personal communication). Because of this dilemma, watermen resented scientists, and residents felt that they had a superior knowledge of the Bay and its relative health (from working on it daily) than did the scientists from VIMS who studied it “here and there” (Shores, personal communication). As watermen, Tangier residents
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 have always taken a great deal of pride in their work. Their resentment therefore also stemmed from anger that their livelihood was not being adequately considered in the regulatory process. Although a Tangier resident was on the Board of VMRC, he was not considered to adequately represent the views of the Tangier community (Drake Emmerich, personal communication). The approach to conservation, and specifically fishery regulation, taken by the residents of Tangier is clearly a function of their perspectives. Tangier residents achieve both personal and community stability through the ability of watermen to provide for their families. They see the Bay’s living resources as a means to this end. For Tangier residents during the 1990’s, these values culminated in a strong desire to maintain their way of life, which they saw as impossible given the new fishery regulations. This social context of Tangier is an important element to the problem for several reasons. First, as the island of Tangier is steeped in heritage and tradition, changes in attitude and lifestyle are difficult and unlikely. Second, as the island is predominantly composed of watermen and their families, opportunities for non-fishery related income are not prevalent (Tangier Island Cruises 1999). Third, religion is a prominent component of community and personal life on Tangier and has the potential to both unify and fragment the population. These elements will be further discussed as they played important roles in various aspects of the problem-solving process, including the ability of the faith-based stewardship program to contribute to a successful conservation outcome. THE POLICY PROBLEM ON TANGIER During the early 1990’s, tension began to grow between residents of Tangier and CBF, VIMS, and VMRC, as scientists advocated new regulations to protect the Bay’s crab fishery. Tangier residents felt that the fishery regulations under consideration were being imposed on them without consideration of the effect on their economic security. They also felt that they were bearing the burden of the blue crab’s decline even though other factors, such as habitat degradation from agricultural non-point source run-off, were culprits in the decline as well (Shores, personal communication). The ensuing tension was particularly noticeable between Tangier residents and the Chesapeake Bay Foundation, which, although not directly responsible for fishery regulations, was “the closest thing to throw stones at” due to CBF’s nearby Pt. Isobel Island Education office (Shores, personal communication). Banners insulting the Chesapeake Bay Foundation were hung from residents’ boathouses, and signs were hung at tourist locations on the island telling patrons that Tangier’s heritage was in danger of being lost due to the Foundation (Robotham 1999). This tension, although noticeable, was apparently not significant enough to spur any of the organizations to action to resolve the issue. Criticism by Tangier watermen apparently did not represent a powerful threat to the conservation initiative and its regulatory guidelines.
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  The problem became more acute in 1994 and 1996, when Tangier residents’ fears were realized through the adoption of regulations further limiting the fishery by reducing the season length and number of crab pots (Travelstead, personal communication). Residents responded to the new regulations harshly. Some watermen chose to harvest crabs illegally out of anger and fear. Although an estimate of the number of illegally caught crabs did not exist, it was clear at this point that a policy problem had emerged. For almost a decade prior to this situation, the Chesapeake Bay Foundation had attempted to instill an “environmental ethic” on Tangier. But when tension between the Foundation and Tangier arose in the mid-1990’s, the Foundation did not actively address the blue crab fishery issue since it was not responsible for having made the regulations (Harrison, personal communication). And, since adequate communication was not occurring with VMRC or VIMS, it is not clear to what extent these organizations were aware of the illegal harvesting (Shores, personal communication). Due to lack of clear ownership of the problem, action was not taken to resolve the problem for several years. DEVELOPING A SOLUTION It was not until Susan Drake Emmerich’s arrival on Tangier in 1997 that the problem moved significantly towards resolution. Drake Emmerich, a doctoral candidate from the University of Wisconsin, was conducting her dissertation on the application of faith-based stewardship to conservation issues. She chose to work in Tangier due to the strength of religion in their community life (Drake Emmerich, personal communication). A Christian herself, Drake Emmerich was accepted into the Tangier community through her active participation in the religious life on the island, which included teaching Sunday school classes in one of the island’s two churches (Robotham 1999). Drake Emmerich originally intended only to observe Tangier to determine the underlying causes of the fisheries conflict and potential forces for change in the community. She soon became directly involved in Tangier’s situation however, as watermen began asking for her help to better understand what they could do to address fisheries declines and ensure a future for the community (Drake Emmerich, personal communication). In response to such requests, Drake Emmerich formally introduced biblically-based stewardship (Christians’ responsibility to care for the earth and its creatures as God’s creation) at a joint service of the island’s two churches in February 1998 (Robotham 1999). According to Drake Emmerich, the faithbased stewardship initiative convinced many of Tangier’s residents that caring for the Chesapeake’s living resources was mandated by scripture. Faith-based stewardship therefore became a question of obedience to God. The stewardship message included two important components: understanding stewardship in a scriptural framework, and being reminded of Jesus’ command to love thy neighbor. These elements helped accomplish several things. First, Tangier residents realized the need to be proactive in the fishery
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 regulation process in order to preserve their cultural heritage. Second, Tangier’s concept of who their neighbors were broadened to include environmentalists and scientists as well as people living on the Eastern Shore of the Chesapeake, where trash thrown overboard from Tangier watermen’s boats frequently washed up. Third, residents began to view civil laws as an extension of God’s laws. They also realized that disobeying civil laws was causing them to be viewed by outsiders as lawbreakers, requiring further laws and therefore compounding the situation (Drake Emmerich, personal communication). These attitude changes led to action on the part of Tangier residents. Fiftyeight watermen signed the “Watermen’s Stewardship Covenant” (Drake Emmerich 1998a), a pledge to “be good stewards of God’s creation by setting a high standard of obedience to civil laws (fishery, boat and pollution laws)…and commit to brotherly accountability.” The men who signed the covenant formalized their new commitment to conservation by flying a red ribbon, symbolic of Christ’s blood, on their boats (Robotham 1999). Not all of Tangier’s residents agreed with the Covenant or the stewardship program. As of the winter of 1999, several men were still posting anti-CBF signs on their boathouses and were open about their disapproval of faith-based stewardship. They claimed that they were willing to obey fishery and pollution laws, and did not need religion forced upon them to do so (Robotham 1999). Shores commented in “Tangier Island: Faith-based Stewardship for the Chesapeake” (Tangier Island Cruises 1999) that the ribbons were not meant as a divider of those who had and had not signed the Covenant, but instead as a way for those who had to remind themselves that they work for God, not Man. Even with this dissension, it could be said that during 1997 and 1998, with Drake Emmerich’s arrival to Tangier and the subsequent introduction of faithbased stewardship, the problem began moving towards resolution. In the spring of 1998, several volunteer committees of Tangier residents were formed to address specific, practical ways to implement faith-based stewardship with regard to fishery management, pollution clean-up on the island, and diversification of income generation (Drake Emmerich, personal communication). FAIITH, “Families Actively Involved in Improving Tangier’s Heritage,” was formed to: “[P]rotect our ecological and community well-being...to represent Tangier’s watermen families and all other watermen families of Virginia, and [to] be actively engaged in the political, economic, environmental and social issues that affect the watermen’s way of life. Furthermore, we will collaborate with the government and all advocacy groups to find solutions that will maintain the watermen’s heritage of Virginia.” (FAIITH 1998). Dialogue between outside organizations and Tangier residents was conducted through FAIITH (Drake Emmerich, personal communication). Specific goals of FAIITH included: (1) collection of scientific and regulatory information about Chesapeake Bay fisheries, ensuring watermen representation at important VMRC meetings, (2) educating Tangier’s children about the importance of Tangier’s heritage, and (3) integrating use of scientific data with
 
  
 
  watermen’s knowledge as the basis of fisheries regulations (FAIITH 1998). The “Tangier Island Watermen Community Stewardship 2020 Vision” (TaSC 1998) was also created at this time. The Vision was a long-range plan to address several aspects of the community’s future, including: (1) developing an organized and politically, socially, and environmentally active community, (2) maintenance of healthy shellfish and finfish populations, (3) promotion of flexible licensing to protect watermen’s livelihoods, and (4) diversification and expansion of (non-fishery) income-generating opportunities (TaSC 1998). These activities and committees were collectively organized into a nonprofit organization, Tangier Watermen’s Stewardship for the Chesapeake (TaSC), by Drake Emmerich and five Tangier stewardship leaders. The organization’s overall goal was to ensure “an environmentally sustainable fishery, island, and culture” for the Tangier community (Drake Emmerich 1998b). A steering committee and Board of Directors was formally put in charge of organizing and charting the progress of the initiative and related activities at quarterly meetings (Shores, personal communication). Not only was there strong volunteer support for these activities, but the Tangier Town Council also endorsed TaSC. This was important because it gave those who were not interested in faith-based stewardship an avenue for community-based participation in the conservation movement.
 
 
 
 The faith-based stewardship program has been underway for almost two years. While there is still residual tension and difficult issues continue to arise, significant progress has been made through the program.
 
 THE FUTURE OF CONSERVATION ON TANGIER The faith-based stewardship program has been underway for almost two years. While there is still residual tension and difficult issues continue to arise, significant progress has been made through the program. The program fostered a change in Tangier’s outlook on conservation while strengthening an already present value (rectitude via religion) within their community. The actions that Tangier residents took by selecting and implementing the previously mentioned activities not only fit within the power structure of the Bay community (conservation through science and policy), but also fit within their own community value system. According to Shores (personal communication), momentum is still strong, despite Drake Emmerich’s departure from Tangier in the fall of 1999. All of the committees have been making progress toward their goals, but few, if any of the goals have been fully met. Examples of progress include the following. First, under the Watermen’s Stewardship Covenant, members agreed to “brotherly accountability,” meaning that they would remind members of their pledge if a member was seen acting out of accordance with a fishery or pollution law. This form of positive peer pressure has apparently provided an active support network for those involved (Shores, personal communication). Second, in keeping with the goals of FAIITH, Tangier watermen and/or members of their families have begun to participate in open meetings of VMRC pertaining to fisheries regulations. The committee members of FAIITH have actively sought scientific information about Chesapeake fisheries and regula-
 
   
 
 
 
    
 
 tions, and have put together a newsletter to distribute the information. Members of FAIITH involved in the island’s Combined School (the only school on the island, elementary through twelfth grade) have developed environmental programs for students that emphasize conservation and Tangier’s heritage (Shores, personal communication). Third, per progress under the 2020 Vision Plan, Tangier watermen are more adequately represented on the VMRC Board, and two Tangier watermen are involved with VIMS scientists on an oyster restoration project. Some of the watermen have decided to change fisheries altogether, and are now fishing for king crab and conch in the Atlantic.1 Women in the community are actively pursuing income diversification, including plans to learn basketry and other crafts that can be sold at tourist locations on the island. They are also exploring the possibility of building a crab packing factory on the island so that they can turn a higher profit from the crabs that are brought in, as packed crab meat can fetch a higher price at times than whole crabs (Shores, personal communication). The Board of Directors of TaSC meets quarterly to evaluate the program as a whole. This appraisal is the only formal method of evaluation currently in place. Although Drake Emmerich has turned over the directorship of TaSC to a Tangier resident, she sees her involvement as a life-long commitment to the faith-based program on Tangier. She has no plans for the program to end (Drake Emmerich, personal communication). A formal end to the program is hard to imagine, as long as resource conservation of the Bay’s fisheries remains a societal goal, scarcity of living resources remains a possibility, and the Tangier community remains intact. IMPROVING CONSERVATION ON TANGIER Due to the success of the program in halting illegal harvest of blue crabs and promoting environmentalism in general, it is difficult to suggest alternative courses of action to improve matters. While the non-religious residents of Tangier are not in favor of the program, the goals under FAIITH, the 2020 Vision Plan, and TaSC, are not (all) religious in nature and stand to improve the lifestyle of everyone on the island, regardless of creed. The TaSC focuses on heritage and maintaining the lifestyle of Tangier watermen via long-term conservation, which does not have to be a religious undertaking for those who do not share religious values. Information gained pertaining to research findings or new regulatory measures on the fishery benefit the entire community of watermen on Tangier, whether or not a red ribbon flies from a waterman’s boat. The important negative consequence of the strained relationship between those who have signed the Covenant and those who have not, which may or may not remain as time passes, must be seriously acknowledged. One suggestion for the program is to take advantage of the Chesapeake Bay Foundation’s connections to scientific and political institutions in the watershed, now that CBF is seen as an ally and not an enemy. For instance, Shores (personal communication) mentioned that while communication with Bay
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 This option has not met with approval from some of the watermen’s families, as it means that the watermen are away from home for extended amounts of time and are in a potentially more dangerous area. It has also meant that the watermen have had to acquire expensive new boats and fishing gear, as these fisheries require completely different gear than that of the blue crab fishery.
 
 
 
 
 
 scientists has increased, it is still not as easy or fruitful as watermen would like. According to Drake Emmerich (personal communication), two reasons for this may be differences in language (folk vs. scientific) and type of knowledge (experiential vs. academic). The Chesapeake Bay Foundation could provide a strong link, as a translator, between the residents and scientists. As a second suggestion, the residents of Tangier should strengthen communication between watermen groups in the watershed. While residents of Tangier actively encourage other communities to engage in conservation, it is not clear how much actual communication is occurring (TaSC 1998). A united watermen community could present a powerful social force for negotiating details of future regulatory measures. ASSESSING THE RESOLUTION: WHAT WORKED AND WHY As illegal blue crab harvesting by Tangier residents no longer occurs, the policy problem as previously defined no longer exists. It is therefore important to assess what worked and why in resolving the problem. This analysis will be used to draw general conclusions about conservation problem solving. Resolution of this issue occurred because the worldview of the Tangier community was used to work towards the Chesapeake’s societal goal of living resource conservation. This was not occurring at initial stages of the problem, when scientific/regulatory organizations were using scientific language and positivistic thinking to address the conservation issue. Data from VIMS and other academic institutions were being used by the conservation community, including CBF, to get regulations implemented through VMRC. Essentially, these groups were focusing on values that Tangier residents did not recognize or value highly. Tangier, meanwhile, was concentrating on the stability of their community in terms of economic and cultural security. CBF, for all its effort, had not been able to promote conservation for conservation’s sake on Tangier in years past because they were appealing to a value which residents did not share with the Foundation. Through an assessment of the stakeholders’ standpoints, it became clear that the base values of participants (and how those values influenced participants’ perspectives) were (and still are) quite different. Ultimately the goal of conservation could be seen to benefit all stakeholders, especially Tangier residents, but it could not have been achieved by forcing drastic value shifts in the community. Resolution of the problem also occurred because the problem was properly defined by Drake Emmerich and the Tangier residents. At the outset, dissension by residents did not represent a strong enough force in Virginia to block the passage of regulations. Furthermore, the number of crabs that residents were catching illegally was not quantified, and it was therefore unknown as to whether or not disobeying the regulations was a
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 serious conservation threat to the blue crab population. Because of this, it could be argued that a problem might not have existed. Yet clearly the residents of Tangier were not acting in accordance with the goal of the majority of the stakeholders in the watershed. Had the situation been interpreted differently, faith-based stewardship may not have been an appropriate tool. For instance, if the problem was defined at the outset as one in which stakeholders needed to reach consensus on the blue crab fishery regulations, the problem might remain grid locked today. Instead, it was recognized that in light of the goal of conserving the Bay’s living resources, the problem was the illegal harvesting and general disregard for conservation measures. The problem, as defined, made it necessary for Tangier residents to accept conservation into their lifestyle. Faith-based stewardship combined the institution of religion with conservation. It allowed for the selection and implementation of resolution-related activities on a local, volunteer basis, which was important considering the strength of Tangier’s community life. The homogeneity of the Tangier community was therefore an important aspect of resolution. Because the vast majority of residents describe themselves as Christian, the faith-based stewardship program was pertinent to this portion of the population. In a more diverse setting, the program would not have been able to engage such a significant portion of the community. The fact that the island is small probably also contributes to the success of the program, simply because frequent contact and communication occurs between residents as they go about their daily lives. The relevance of the resolution mechanism to the majority of Tangier residents was therefore key to success. As religion is an integral part of life on Tangier for its many residents, and since conservation has now been transferred from a naturalistic to a theistic basis, it is not likely that the residents’ interest in conservation will diminish. From that standpoint, faith-based stewardship in this setting is a powerful conservation tool. LESSONS LEARNED It will not always be possible to look to old conflicts for keys to the resolution of new conflicts. Case study approaches should not be used at the expense of continuing to search for creative new solutions to problems. But, just as learning from mistakes can be useful, analyzing successful situations and learning from them has the potential to provide insight into resource conflicts. In reference to the issue on Tangier, the question could be asked: Are certain conservation problems predisposed to successful resolution? In other words, can only problems with certain elements, such as homogenous community structure or narrow problem definition, be successfully resolved? While this could be argued, as some situations are certainly less complex than others and lend themselves to “easier” resolution, it could also be argued that the problem was resolved because action appropriate to participants’ worldviews was taken.
 
  
 
 The problem, as defined, made it necessary for Tangier residents to accept conservation into their lifestyle. Faith-based stewardship combined the institution of religion with conservation. It allowed for the selection and implementation of resolution-related activities on a local, volunteer basis, which was important considering the strength of Tangier’s community life.
 
  If the latter is considered, analysis of the resolution can be used as a “prototyping tool” for problem solving in other conservation conflicts. Prototyping is “the original or model on which something is based or formed” (Random House Webster’s College Dictionary 1999). Prototyping has the potential to be useful in this way due to the similarity of resource conflicts in conservation. While context will differ from one situation to the next, many resource conflicts are based on a lack of agreement among participants on the role of conservation in their community. In such situations, key components may be present that permit the “lessons learned” from one situation to be applied to a different situation with similar issues. The situation with Tangier offers the following lessons. First, participants do not need to move towards a common goal along the same trajectory. For some people, conservation may be an extension of enlightenment. For others it may be connected to rectitude. It is unrealistic to think that everyone will value a resource for the same reason or to the same extent. It is therefore important at the outset to have participants clarify their values to the extent possible in relation to the conservation issue. The key to success of the Tangier initiative was working within the theistic worldview of the Tangier community. The conflict on Tangier clearly shows the inability of science to be the causative agent of behavioral change in local people in cases where a scientific worldview is not predominant. The situation on Tangier demonstrates that incorporating participants’ values in the conservation process can be an important element in problem resolution. Second, solutions that incorporate participants’ values can be useful tools for promoting conservation in a situation where one stakeholder dissents from the majority’s viewpoint concerning a conservation issue. A value-relevant resolution mechanism that promotes volunteer compliance has the potential to promote human dignity by replacing coercive measures or strict legal enforcement of the policy in question. An important aspect of using a program that incorporates values is that it has the potential to promote long-term conservation buy-in, which creates a strong conservation trend for the future. Third, as seen in Tangier, sometimes a third party is needed to work out a compromise or integrated solution. Third parties have the potential to provide perspective, leadership, and skill to guide problem resolution. Although the Chesapeake Bay Foundation never tried to promote faith-based stewardship on Tangier, it is unlikely that residents of Tangier would have listened to them if they had, due to the tension that had grown between the two groups. In this case, a third party was a form of mediation, which can be helpful in some emotionally-charged cases or those where leadership is lacking. Finally, identifying a strong value that may lend itself to conservation and is shared within a community can be a useful avenue for promoting conservation goals.
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 CONCLUSION Conservation problems often have many dimensions that make resolving them a difficult undertaking. One such dimension is that conservation resolutions should aim to increase the well-being of everyone involved, while at the same time achieving the desired, substantive conservation aim. This is obviously not always possible. In the Tangier situation, all participants can benefit, either directly or indirectly, from the faith-based stewardship program. Benefits include: (1) organizations involved in blue crab conservation now have the cooperation of Tangier watermen, (2) residents of Tangier who have accepted the faith-based stewardship program have a new-found connection to their surroundings, (3) residents will have an active role in the future of the regulation process, and (4) residents have benefited from being actively engaged in maintaining Tangier’s unique heritage and ensuring its future as a watermen’s community. The situation on Tangier creates hope that if an interdisciplinary approach to conservation is taken that embraces the technical and social aspects of a problem, resolution is likely to enhance human dignity and well-being for all participants. ACKNOWLEDGEMENTS I would like to acknowledge the following people for their guidance during this project: Tim Clark, Susan Drake Emmerich, and Michael Stevenson. Thank you for your time, comments, and general oversight of my work. I am also grateful for the willingness of Susan Harrison, Carlene Shores, and Jack Travelstead to share their personal experiences with me regarding the fishery issue on Tangier. Susan Drake Emmerich will be publishing her dissertation during 2000. For more information on Tangier and the faithbased stewardship initiative, Drake Emmerich can be contacted directly: 7943 Dada Drive; Gurnee, IL 60031, Tel: 847-223-7646, Fax: 847-231-4035, Email: [email protected]
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 APPENDIX VISUAL AIDS USED IN THE ORAL PRESENTATION Slide 1
 
 A photograph of Tangier Island, Virginia.
 
 Slide 2
 
 This slide gives a brief definition of the policy problem on Tangier and several reasons for analysis.
 
  
 
  Slide 3
 
 This slide lists the major participants and their base values as related to the policy problem.
 
 Slide 4
 
 Major trends relevant to the policy problem are overviewed.
 
 
 
   
 
 
 
    
 
 Slides 5 and 6
 
 The decision process of the policy problem is laid out.
 
  
 
  Slide 7
 
 Alternatives and recommendations are suggested.
 
 Slide 8
 
 Elements of the problem that had a significant role in the resolution are emphasized.
 
 
 
   
 
  Slide 9
 
     General recommendations are given that suggest ways to use lessons learned from this case in a broader context.
 
  
 
  
 
 
 
 ABSTRACT The Canadian North Atlantic Cod Fishery: A Case Study of Management and Conservation Policy Gregory C. Jones Yale School of Forestry & Environmental Studies
 
 The Northern Atlantic Cod (Gadus morhua) has represented a valuable economic resource to Canadian fishers for hundreds of years. In the late 1980’s, however, a collapse of cod stocks occurred. In 1992, drastic declines in cod populations forced the government of Canada to declare a moratorium on the cod fishery and allocate billions of dollars for fishery relief. Today, the moratorium is still in place, and the cod populations have not recovered. Several factors led to the collapse and continued moratorium: government fishery policy, industry overexploitation, an inability of science to accurately measure cod populations, and other more subtle factors that influenced the policy process. My paper’s goal is to explore reasons for this set of failures in order to determine what policies must be changed to foster success in the current cod recovery and future fishery management. The approach of Canada’s Department of Fisheries and Oceans (DFO) in setting fishery policy, and the economic, social, and political processes that influence the DFO, have come under close scrutiny in the past decade. Some institutional changes have occurred, but challenges remain. One option for the future is greater emphasis on the study and management of the aquatic ecosystem, in order to understand cod population trends. Although this change is a stated objective of the DFO, it is not yet being practiced. A second option is to open up the policy decision process to the Canadian public, allowing free exchange of fishery data between the DFO, the Fisheries Resource Conservation Council, and fishery stakeholders; in the past, information flow has been restricted to meet political ends. A third alternative is to address the potential impact of small regional food fisheries and cod bycatch mortality with adaptive management; although these are important cultural and economic activities, they may be slowing the cod recovery process. A fourth alternative is to further reduce and redirect subsidies that support the maintenance of a fishery over-capacity in Eastern Canada. A fifth possibility is to address the means of moratorium termination now, in order to establish specific requirements for the re-initiation of the fishery, and avoid the possibility of premature re-initiation as a result of political and social pressure. These alternatives are relatively diverse, yet each is designed to remedy a different part of the same policy process. My recommendation is that all five of these changes be made to facilitate the recovery and future management of the cod population. The value of the resource justifies this effort. GREG C. JONES is presently enrolled at the Yale School of Forestry & Environmental Studies and expects to complete his Master’s Degree in Environmental Management in 2001. He received a Bachelor of Science in Biology from Queen’s University in Canada in 1995. From 1995 to 1999, He worked as an environmental consultant in Calgary, Canada, advising clients on environmental impact mitigation, habitat restoration, and many other environmental issues. As a biologist, he enjoys spending time in the field, and his extensive field training includes course work at the Smithsonian Institution’s Man and the Biosphere Program. He is a recipient of the Doris Duke Conservation Award and a Yale scholarship. Gregory Jones, 814 - 36th Ave., SW Calgary, Alberta T2T 2E6, Canada. Phone: (403) 207-3568; Email: [email protected]
 
   
 
 
 
    
 
 ABSTRACT IUCN/Species Survival Commission Action Plans: An Interdisciplinary Approach Alexandra C. M. Baillie Yale School of Forestry & Environmental Studies
 
 The Species Survival Commission, one of the biologically focused divisions of the World Conservation Union (IUCN), has been producing species Action Plans in conjunction with its volunteer network of species specialists since 1987. Action Plans consist of taxonomic or regional accounts of a group of species, as well as each species’ conservation status, threats to its long-term viability, and recommendations for its conservation. Action Plans are compiled with the purpose of promoting species conservation action in two ways: (1) motivating Specialist Group members to collate biological data and conservation-related information, and (2) providing scientifically-based, prioritized recommendations for those who can promote, support, and implement species conservation. The first of these goals is being achieved. The second goal, however, is not being met because Action Plans are not effectively reaching decision makers or implementers. This paper identifies the source of this problem and assesses ways in which the action planning process can be ameliorated. The action planning process is analyzed by considering the nature and goals of the organizations involved, the technicalities of creating an Action Plan, and the difference between goals and actual outcomes. It is determined that Action Plans do not fit into the social context of decision-making bodies and that much of this is due to the biological bias, format, and lack of evaluative research of the Action Plans. Alternative solutions to the problems associated with ineffective Action Plans include maintaining the status quo, creating strictly biological plans, and utilizing the resources of the IUCN’s other commissions to create interdisciplinary plans with more comprehensive, contextually realistic recommendations. The interdisciplinary approach to the action planning process is the alternative that most practically solves the policy problems related to action planning. Its potential stems from its ability to transfer the biological focus of Action Plans to one that incorporates human needs and values, simultaneously. Action Plans with a greater social focus are appealing to decision makers because the power of these individuals and their organizations is often determined by the support of the communities they live in. This alternative also encourages communication among IUCN programs and incorporates constant evaluation and “double loop” learning into action planning. A more comprehensive, interdisciplinary approach to action planning will result in the production of plans that effectively achieve their goal of assisting decision makers responsible for allocating resources and authorizing action, as well as implementers of species conservation. ALEXANDRA C. M. BAILLIE is currently enrolled in the Masters of Environmental Management program at the Yale School of Forestry & Environmental Studies and expects to graduate in 2001. She received her honors Bachelor of Science degree in biology from Queen’s University, Canada, in 1998. Her past experience includes working for the World Conservation Union’s (IUCN) Species Survival Commission (SSC) and Wetlands Program in both Switzerland and Ecuador, guiding canoe trips in Canada, teaching drama, working as a bank teller, and extensive volunteer work and world travel. Alexandra C. M. Baillie, 78 Chestnut Park Road, Toronto, Ontario M4W 1W9; Phone: (416) 928-9490; Email: [email protected]
 
  
 
 
 
 PROTECTED AREAS MANAGEMENT: INTEGRATING COMMUNITIES, CONSERVATION, AND DEVELOPMENT Integration of communities, conservation, and development represents a promising approach toward successful protected area management. The goal of integration has received considerable attention in recent years, yet the number of protected areas where it is being achieved are few. In this section, management of protected areas in Ecuador, the Congo, Uganda, and Nepal is examined, and recommendations are made to improve the management process in each location. The case studies provide a spectrum of approaches to meet the twin goals of conservation and development. Each location shows unique problems based on the local context, and varying degrees of success at integration. The analyses make it clear that communities must be meaningfully involved in the management process. However, community involvement alone does not necessarily lead to success simultaneously on both the conservation and development fronts. The first of the four papers in this section is presented in its entirety, along with an appendix showing the visual aids used in the oral presentation of the paper to the class. The remaining three papers are presented in one-page abstract format.
 
   
 
 
 
 
 
 Galapagos Islands: Managing Introduced Species in an Endangered Ecosystem Michael J. Stevenson Yale School of Forestry & Environmental Studies ABSTRACT Species introduced through development for fishing and tourism are destroying the native ecosystem on the Galapagos Islands, Ecuador. To address this problem, introductions must stop, and species already introduced should be removed or reduced. This paper analyzes the “species introduction” problem and makes recommendations to improve conservation efforts. The problems with management to date include lack of integration of social realities into an effective decision process focused on reducing damage caused by introduced species. Recommendations include a mix of strategies to improve the decision process by making it more comprehensive, inclusive, and realistic. Specifically, (1) organize a more effective decision setting, (2) involve all concerned interests, (3) improve social and ecological research to identify key problems and their contexts, (4) restructure conservation funding to reflect an integrated research and decision approach, (5) enforce current legislation, (6) continue species eradication efforts, and (7) provide economic alternatives for fishermen and other island residents who will be displaced by the conservation effort. Through these strategies, the unique ecology of the islands may be supported, and human dignity and respect may be achieved.
 
 Ensuring conservation of native biodiversity and ecosystems is increasingly recognized as critical to sustainability in the 21st century. The Galapagos Islands, an archipelago approximately 1,000 kilometers off the coast of Ecuador in the Pacific Ocean, are currently suffering severe destruction of the native ecosystem and extinction of endemic species as a result of the introduction of exotic species (Mauchamp et al. 1998). The islands are of particular ecological and historic significance, figuring prominently in our current understanding of evolution and ecology. They provided a natural laboratory for Charles Darwin, who formulated his theory of evolution while visiting in 1835 when he gathered material that underpinned On the Origin of Species. Termed the “enchanted islands,” the archipelago is characterized by remarkable beauty and high levels of endemism. Feral goats, pigs, dogs, cats, rats, and many other species have altered ecosystem characteristics and driven endemic species, such as several species of the Galapagos tortoise, to extinction (Schofield 1989; Mauchamp 1997). While the Ecuadorian government agrees with island biologists and the international community that these exotic species are a problem, a highly politicized environment on the islands has complicated control and/or elimination of this harmful biota. Continued reintroductions by local residents, fishermen, and visiting tourists remains problematic. Yet to sustain this fragile and endangered ecosystem, prevention of current and future introductions is necessary. This paper examines the problem these introduced species pose and the effort to solve this problem from an interdisciplinary standpoint. To date, the majority of analysis of this problem has been limited to biological assessments and, to a lesser degree, recommendations based on these biological findings (Schofield 1989; Mauchamp 1997; Peck et al. 1998; e.g., Desender et al. 1999; and many others). In contrast, the intention of my present analysis is multifaceted. This analysis seeks to present a more complete depiction of the
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 problem, highlighting social, political, and economic factors underlying the invasive species issue. Further, this paper will provide practical alternatives to resolve the problem, in terms of improvements to both management strategies and the decision-making process itself. My personal standpoint as an analyst is driven by a desire for a responsible and ethical outcome, in which all concerned individuals are involved in the decision-making process, treated with respect, and empowered to assist in developing solutions. It is hoped that, as an academic and an outsider to the situation, I will be able to offer a helpful evaluation, different from those of individuals directly involved with the Galapagos Islands. Research for this paper was undertaken during the 1999-2000 academic year. A review of the current literature was performed, which included articles from academic journals, reports from news services, and information from online resources. In most cases, information from news services, electronic or otherwise, are not cited as the information is widely available. Other references are cited throughout the paper. I conducted a telephone interview with Tony DeNicola, who is providing consulting services for a goat eradication effort on the islands. I also exchanged email correspondence with Peter Grant, an eminent biologist who has made a career of studying bullfinch populations on the Galapagos Islands. Analysis was performed using the policy sciences’ interdisciplinary problem-solving framework (Clark 1992; Lasswell and McDougal 1992). An earlier iteration of this paper was presented to classmates in the course, Species and Ecosystem Conservation: An Interdisciplinary Approach. Visual material used in this presentation, which further illustrate the analysis, are included in the Appendix. ECOLOGICAL AND SOCIAL CONTEXT Numerous authors have identified significant impacts from introductions of exotic plants, animals, and other biota, including the loss of native flora and fauna, and fundamental changes in ecosystem structure and function (Mauchamp 1997; Desender et al. 1999). As an example, estimates place the number of exotic plant species on the islands at over 500, although only a portion of these are considered invasive (Brockie et al. 1988; Schofield 1989). At least eight native plant species are considered endangered, and one plant species extinct (Mauchamp et al. 1998). Furthermore, 19 animal species have gone extinct, and an additional 74 are in danger (Gonzalez 1997). Many other extinctions may have occurred over time, but due to information gaps in the historic record, details will never be known. This extinction process has occurred incrementally, but the situation has developed to a crisis stage over the past two decades, as was evidenced by the 1995 threat of the United Nations Educational, Scientific, and Cultural Organization (UNESCO) to list the Galapagos as an “endangered world heritage site.” The environmental problems related to exotic species in the Galapagos have been well documented. As a result, these problems have been subject to little debate.
 
  
 
 Numerous authors have identified significant impacts from introductions of exotic plants, animals, and other biota, including the loss of native flora and fauna, and fundamental changes in ecosystem structure and function (Mauchamp 1997; Desender et al. 1999).
 
 
 
 Figure 1
 
 A social process map of the invasive species issue in the Galapagos Islands, showing relationships among participants. Words in italics represent the base values (power, wealth, knoweldge, skill, respect, well-being, affection, and rectitude) that each participant seeks to maximize.
 
 The social context of this situation is complex. Numerous participants with power to influence the problem, ranging from local to international in scope, are currently involved. The arena in which they interact has been and continues to be informal, and it appears that a lack of communication and coordination has characterized the situation to date. Participants include: UNESCO and other international funding agencies and non-governmental organizations; local and national government; the Charles Darwin Foundation, sponsoring the Charles Darwin Research Station (CDRS) that coordinates and performs biological and ecological research on the archipelago; tourists; and local residents, both legal and illegal. While a comprehensive treatment of the relationships among these participants would be desirable, it is beyond the scope of the present effort. Instead, examples are given below that focus on the relationships between several key participants, addressing the underlying values at play, as well as their demands, expectations, and strategies (Figure 1). Differences among groups are striking. For instance, the Charles Darwin Foundation has referred to the aggressive actions of the locals as “a lack of respect for authority,” threatening the well-being of both the foundation members and the ecology of the archipelago (Aplet et al. 1995). Foundation employees’ demands and expectations include enforcement of existing regulations and the maintenance of order by the government. On the other hand, economics and lack of power to control their own destinies drive illegal fishermen onto the islands. They engage in violent acts and harvest the endangered sea cucumber, and in the process, introduce species to the islands.
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 They demand autonomy and the opportunity to improve their living conditions, and expect little government intervention, as that has been the status quo in the past. Strategies on the part of the Charles Darwin Research Station include persuasive activities, such as advisory letters to Ecuador’s president, and educational outreach in the local populace. The fishermen, on the other hand, resort to illegal activity, and in some cases, use of coercion and violence. In another example, the national Ecuadorian government has utilized diplomatic tools, such as legislation to limit introduced species. It seeks to maximize its power, and expects respect, and compliance with its laws. However, its desire to maximize its wealth has limited efforts to enforce regulations. For instance, the majority of income generated by the national park is used by the national government for other programs, rather than those sustaining the park (DeNicola, personal communication). UNESCO, in contrast, engages in similar strategies, but seeks to maximize rectitude, or an ethical outcome, and its demands are on behalf of the global community. The local government, similar to the national government, seeks to maximize its power, wealth, and respect for its authority. However, it is attempting to achieve this by demanding autonomy, pursuing coercion as a strategy. As can be seen, these different perspectives, strategies, and lack of integration have led to little consensus regarding goals, problems, or what to do in response. UNDERSTANDING THE DECISION-MAKING PROCESS The problem of introduced species was first identified and placed on the policy agenda during the early years after the establishment of the CDRS in 1964, at which time study of the islands was institutionalized. The problem, however, had existed for at least 140 years (Schofield 1989). It is clear that delayed sensitivity has played a major role in the magnitude of the current problem, owing to two causes. The first is that the problems related to introduced species have increased exponentially during this period, starting slowly and accelerating only recently, and finally attracting the attention of authorities and the global community (Mauchamp 1997). Second, a lack of systematic study prior to 1964 had led to an absence of information regarding the impact of introduced species. The problem as defined, once it was identified, was simply that introduced species are undesirable. This definition favored the interest of scientists, the national park, and by inference, the global community. The local community, particularly the fishermen who depended upon several of these introduced species for survival, were not represented by this definition of the problem. Despite this, detailed estimation of the problem based on this initial definition then took place. The scientific study of the ecological effects of exotic species, as mentioned earlier, has been reasonably comprehensive and conclusive. The causes of introduction have been identified as well, identifying a link between the problem and its anthropogenic sources. This information was shared primarily among CDRS, the national park, the Ecuadorian government,
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  and to some extent, the international community. It appears that little or no effort was made to share this information with local residents intimately involved with the issue and responsible for the majority of introductions. This clearly limits the ability of these residents to adjust their behavior related to the problems to which they are contributing. Once an analysis of the problem was complete, only one alternative, consisting of several components, was seriously considered. The first component involved removal of introduced species, identifying feral goats as a primary target to focus eradication efforts. The potential of removing goats entirely from the islands is questionable, and hence this goal perhaps suffers from misplaced optimism. The second component was the enactment of legislation to prevent further introductions. This alternative failed to resolve the underlying social and economic issues surrounding these introductions. Instead, it addressed the problem’s symptoms. While specific legislation and its relevance to introduced species is discussed later, several generalities can be made about the shortcomings of the selected strategy. To begin with, it obviously conflicted with the lifestyles of the fishermen on the islands. Further, it assumed that the legislation would work simply by fiat, and minimal provisions or funds for enforcement, administration, and implementation were provided. It should come as no surprise then, that implementation of these two components was incomplete and inadequate to solve the problem as defined. Goat eradication efforts, despite removing several hundred thousand goats over the past three decades, have not ultimately been successful. Remnant populations of goats have regenerated to bring population numbers back up, and reintroductions occur (Mauchamp 1997; DeNicola, personal communication). Law enforcement has been left in the hands of local government whose interests are not represented or furthered by the law. No forum has been created for revising the problem definition or for dispute resolution to resolve these fundamental differences in interests. This particular point was well demonstrated by the violent takeovers of CDRS in 1995 by illegal fishermen in response to restrictions on sea cucumber harvesting. In general, implementation did not follow the law. The basic problem remains. Ongoing research pointing to continued loss of species and ecosystem damage caused by introduced species has underscored these weaknesses in the decision process, and general opinion has mirrored this evaluation. In 1995, UNESCO, in response to its perception of these programmatic failures, threatened the Ecuadorian government that unless the situation was remedied, it would list the Galapagos as an “endangered world heritage site.” This would impose stringent controls on the islands, and restrict tourist income to the Ecuadorian government. The government eventually responded by enacting the “Special Law for the Conservation of the Galapagos Islands” in 1998.
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 In sum, efforts have failed to satisfy any of the participants. Practices and institutions have not developed to ensure that conservation goals are met, and the ecology of the islands is not protected. Further, the underlying values of the various participants have not been enhanced in such a way that the situation has improved from their personal standpoints. GOALS OF CONSERVATION The conservation goals and the introduced species problem, from my standpoint, consist of three parts. First, no new species should be introduced to the Galapagos Islands, particularly those that are known or suspected to have a deleterious impact on the native ecosystem. Second, introduced, harmful species already present should be eliminated to the extent practicable. Third, the two aforementioned goals should be met in a manner that engages all participants in an explicit decision-making process as much as possible. By restructuring goals such that they address both the process and outcome dimensions of the invasive species problem, the potential for success will increase. HISTORY AND CURRENT CONDITIONS As alluded to earlier, the Galapagos Islands have enjoyed a colorful history (Table 1). Humans first began regularly inhabiting the islands in the early 19th century, and records show the presence of non-native goats, pigs, cattle, and donkeys during this period (Schofield 1989). Ecuador annexed the archipelago
 
 Table 1
 
 Timeline of major events in the Galapagos Islands related to introduced species.
 
 DATE
 
 EVENT
 
 1535
 
 Europeans discover the Galapagos archipelago
 
 1835
 
 Darwin visits; first permanent settlements; goats, pigs, cattle and donkeys arrive
 
 1932
 
 Galapagos annexed by Ecuador
 
 1959
 
 Declared a National Park; 97% of land area protected
 
 1960’s
 
 Tourism begins
 
 1964
 
 Charles Darwin Research Station (CDRS) established
 
 1970’s
 
 First goat eradication programs
 
 1979
 
 UNESCO declares the islands a World Heritage Site
 
 1988
 
 Sea cucumber “discovered,” fishing begins
 
 1992
 
 Sea cucumber fishing banned by Ecuadorian government
 
 1994
 
 Quarantine and inspection law passed
 
 1995
 
 Cucumber regulations enforced; CDRS taken hostage
 
 1996
 
 UNESCO threatens “endangered world heritage site” status
 
 1997
 
 Galapagos park warden shot by poachers
 
 1998
 
 Law for Conservation of Galapagos passed
 
 1999
 
 Grant from United Nations Foundation
 
  
 
 In sum, efforts have failed to satisfy any of the participants. Practices and institutions have not developed to ensure that conservation goals are met, and the ecology of the islands is not protected. Further, the underlying values of the various participants have not been enhanced in such a way that the situation has improved from their personal standpoints.
 
  in 1932, and in 1959 created the national park, protecting over 95% of the area of the islands. UNESCO declared the archipelago a world heritage site in 1979. An endemic species of sea cucumbers, considered a delicacy in the Asiatic market, was “discovered” in 1988. This lucrative catch led to huge increases in fishing activity, and legal and illegal fishing encampments have led to the further release of many non-native species. Due to severe over fishing, restrictions were put in place in 1992. An early end to the harvest season in December of 1994 imposed by the government led to an explosion of violence on the islands. The CDRS was occupied by local residents, park rangers were held hostage, and threats of further violence were made. This trend of increasing violence continued over the next year, culminating with the governor of the islands sending a statement to the Ecuadorian government in support of fishermen and demanding greater independence for the islands. In response to increased problems with exotic species, quarantine and inspection laws were passed in 1994. Quarantine guidelines, to date, have remained largely unenforced. In 1998, under pressure from UNESCO, the Ecuadorian legislature enacted the “Special Law for the Conservation of the Galapagos.” This statute stipulated that immigration to the islands would halt, and all residents who had lived on the islands for less than five years were subject to deportation. It also further restricted the areas allowable for fishing. This law, although only recently enacted, could also be criticized as largely unsuccessful due to lack of enforcement. Tourism on the islands has continued to grow at the rate of 14% per year, with over 60,000 tourists visiting the islands in recent years (Kenchington 1989; Lemonick 1995; Benchley 1999). The human population is growing at approximately 8% per year, and recent estimates place the total at approximately 14,000 people (Lemonick 1995; Mauchamp 1997; Benchley 1999). These trends can be attributed to political and social unrest on mainland Ecuador, as well as the fact that, by some reports, salaries on the islands are approximately 75% higher than on the mainland (Benchley 1999). This has been coupled with an increase in the frequency and magnitude of introductions. The extent to which these trends have impacted the aforementioned goals, while not quantifiable, is clear. Greater numbers of non-native species are being introduced or augmented on the archipelago as a result of increased human populations, fishing, and indirectly through tourism. The social climate on the islands, while currently sedate, has been relatively volatile in the recent past, reducing the ability of the government and other parties to take effective action to control the problem. In addition, the funding and programmatic responses have mainly centered around the eradication of feral goats. While these animals admittedly have a huge impact on the islands, they are only one of a large number of introduced species, including plants, fungi, insects, and other mammals. Further, this approach addresses a symptom, but does nothing to address the underlying problem. Laws restricting activity on the islands and new immigra-
 
 
 
 Greater numbers of nonnative species are being introduced or augmented on the archipelago as a result of increased human populations, fishing, and indirectly through tourism. The social climate on the islands, while currently sedate, has been relatively volatile in the recent past, reducing the ability of the government and other parties to take effective action to control the problem.
 
   
 
 
 
    
 
 tion get closer to the root of the problem, but lack of effective enforcement renders these laws ineffectual. A variety of conditions have conspired to limit the success of past strategies to address this problem. To begin with, the goals of the funding agencies have been less than comprehensive by self-limiting to biological issues. The government, as well, has tended to have little desire to invest funds for enforcement and other actions to preserve the Galapagos, despite the park’s status as a major source of revenue to the government through tourism fees. Recently, a new initiative to eliminate introduced species has begun. The United Nations Foundation has awarded almost $4 million to UNESCO to specifically address invasive species in the Galapagos. The project aims to prevent new invasions through community education initiatives, establish a quarantine inspection system, and develop rapid response capacity to unwanted introductions. Also included are plans to eradicate or control selected populations of invasives, primarily feral goats, and assure the sustainability of these efforts over time. This plan, while having merit, has not fully transcended the limits of previous efforts. It will not meaningfully involve the community, other than through educational outreach, which is unlikely to reach those that are responsible for introductions. The majority of the local population is currently in favor of removing exotic species (DeNicola, personal communication), but the plan does not attempt to capitalize upon this favorable support. The underlying issues surrounding introductions remain unaddressed. THE FUTURE? If current policies and programs are continued, introduced species will remain a problem on the islands. Fishing, tourism, and population growth on the islands are likely to continue, particularly in light of the current political instability on the mainland. Feral goats, as a target species, could be removed or controlled, but this is only one aspect of the issue. Many other exotics will remain, such as rats that predate the eggs of the threatened turtle populations. Further, the social climate is likely to remain troubling. The presence of illegal fishermen and their continued activities on the islands, alongside continued population growth, will undoubtedly lead to continued introductions and reintroductions. Without expanding the scope of effort, and addressing the underlying issues surrounding invasive species, the large discrepancy between the goals stated earlier and conditions on the islands will continue, and the ecological value of the Galapagos will be seriously degraded. This will also have the effect of long-term damage to the fishing and tourist industries.
 
  
 
 If current policies and programs are continued, introduced species will remain a problem on the islands. Fishing, tourism, and population growth on the islands are likely to continue, particularly in light of the current political instability on the mainland.
 
 
 
 
 
 RECOMMENDATIONS Many alternatives exist to address the problem of introduced species and achieve the goal of conservation of the unique ecology of the Galapagos Islands. One option is no control of introduced species. Another is the status quo. As discussed earlier, neither of these is likely to lead to a satisfactory resolution given the conservation goals. The remaining alternatives fall into two general categories: first, change the social and decision process surrounding introduced species; and second, use new policy and management strategies (Table 2). These two alternatives are described below. Table 2
 
 Recommended strategies to address the invasive species problem in the Galapagos Islands, Ecuador.
 
 PROCESS-ORIENTED
 
 BENEFITS
 
 • Organized, explicit process
 
 Transparency, improved analytic capacity
 
 • Inclusive process
 
 Consensus on goals
 
 OUTCOME-ORIENTED
 
 BENEFITS
 
 • Perform socioecological research
 
 Improved understanding of situation Identification and prioritization of key problems
 
 • Restructure funding
 
 Improved ability to focus on problems
 
 • Enforce existing legislation (including that related to immigration, quarantine, fishing, and introduced species)
 
 No new legislation necessary Introductions will be reduced
 
 • Continue eradication efforts
 
 Direct, measurable impact on island ecology
 
 • Provide alternatives/incentives for fishermen
 
 Goals will not be undermined Immigration and impacts will be reduced
 
 USE NEW PROCESS-ORIENTED STRATEGIES As mentioned earlier, the decision process to date has been underorganized, has failed to be inclusive of all concerned parties, and has suffered from lack of transparency. The decision process through which conservation is to be achieved can be improved in two ways: (1) use an explicit approach toward decision making (i.e., develop an organized decision process) and (2) include participants representing all major interests relative to the invasive species issues on the islands. The first means that the decision process must become better “managed.” The policy sciences offer a model upon which to structure such a process (Clark 1992). Giving an agency or individual the mission of managing the process would help to ensure that it proceeds in an appropriate fashion. As the preservation of the Galapagos is technically the mission of the national park, it is my recommendation that this be performed by the Galapagos National Park Service. Using this agency would have the additional benefit of providing facilitation that represents a “middle ground” among the various participants.
 
 As mentioned earlier, the decision process to date has been underorganized, has failed to be inclusive of all concerned parties, and has suffered from lack of transparency. The decision process through which conservation is to be achieved can be improved in two ways: (1) use an explicit approach toward decision making (i.e., develop an organized decision process) and (2) include participants representing all major interests relative to the invasive species issues on the islands.
 
   
 
 
 
    
 
 It also would ensure that all future strategies are coordinated with each other, provide a basis for concerned parties to become involved, and give power to justify decisions. Retrospective evaluation, implementation, and other outcomes would become possible in this scenario, and accountability would be defined clearly. Second, the decision process could be made inclusive of all concerned parties. Representatives from the national government, the local government, the national park, CDRS, UNESCO, local interests in the fishing community, the support economy for tourism, and non-governmental funding agencies could all take part in the decision process. By creating such a group, the potential to reach a consensus on goals and strategies may be increased. Also, by including various groups and individuals in the process, further understanding of the roadblocks to effective conservation would be facilitated. The likelihood of future actions that undermine these conservation efforts (e.g., reintroductions, malicious, or otherwise) would be minimized. Involvement of local representatives is particularly important. Many are in support of eradication efforts, but the only method employed to enlighten and empower these individuals in the past has been “educational outreach.” This does not allow them to take an active role in the decision process, particularly the implementation phase, nor do outreach activities effectively reach those most responsible for introductions. The facilitating agency must therefore actively recruit stakeholders into the decision process. Key individuals with interest in the process from the various communities must be recognized and engaged. In some cases, incentives for involvement will need to be identified and exercised, particularly for marginal groups. OUTCOME-ORIENTED STRATEGIES Policy and management for conservation of the Galapagos Islands may also be further improved in several ways. Recommended management strategies are: (1) improved socioecological research, (2) restructured funding systems to improve conservation on the islands and reflect this integrated approach, (3) implementation of current regulations, (4) additional eradication efforts, and (5) provision of social and economic alternatives for local residents and fishermen. Additional research is warranted. Scientific study of introduced species and their impacts, building upon previous efforts, should be undertaken, particularly to conclusively identify and prioritize introduced and endemic species of greatest concern. This would expand understanding of the ways in which these species are changing the ecology of the islands and suggest avenues for management. More importantly, however, interdisciplinary analysis such as the present effort that integrates social, political, and economic factors is critical. This would offer a comprehensive understanding of the roots of the problem from a larger perspective. An explicit analysis of the most pressing problems facing the islands could be made, and action ranked on that basis. It may be that, given
 
  
 
 Policy and management for conservation of the Galapagos Islands may also be further improved in several ways. Recommended management strategies are: (1) improved socioecological research, (2) restructured funding systems to improve conservation on the islands and reflect this integrated approach, (3) implementation of current regulations, (4) additional eradication efforts, and (5) provision of social and economic alternatives for local residents and fishermen.
 
  costs and benefits, current feral goat eradication efforts represent a misuse of scarce resources. Second, funding systems should be restructured to allow the various parties to more effectively address the problem. The Ecuadorian government, which currently gives only about 5% of $60 million it earns in tourist fees back to the national park (Lemonick 1995; DeNicola, personal communication), should increase this proportion to allow for more intensive management by park officials. Other funding agencies could coordinate funding efforts such that an integrated program could be undertaken. This would necessitate that these agencies reorient their institutional goals regarding use of funds. Previously, these requirements have limited management efforts to strategies that address symptoms (e.g., goat eradication) rather than underlying causes (e.g., changing the social environment to limit introduction of goats by locals). This could also shift management from one-time efforts to ongoing strategies that ensure success over the long term, a goal which has already been acknowledged as desirable by the latest UNESCO effort. Third, current regulations should be enforced. Regulations already exist that provide for quarantine, immigration, harvest of sea cucumbers and other marine resources, and introductions. However, without enforcement, these laws are meaningless. Because conservation of the Galapagos is technically a national issue, and the sovereignty of the Ecuadorian government should be upheld, enforcement should be carried out by the national government, either through the military or the Galapagos National Park Service. If enforcement by the national government proves to be infeasible, perhaps due to upheaval on the mainland, some other institution with a vested interest and mission toward preservation of the islands could step in. UNESCO, in particular, could declare the islands an “endangered world heritage site” and take actions accordingly. This option is not preferable, however, because such dependence on the part of the Ecuadorian government on outside agencies should not be encouraged. Fourth, further eradication efforts should be undertaken. Further socioecological analysis, as described above, may identify certain introduced species that can be removed using relatively simple and non-resource intensive solutions. In addition, feral goat eradication, if coupled with enforcement surrounding reintroductions and ongoing management, may actually be feasible. Such a program could also extend to other large mammals such as cattle and donkeys. The key is identifying emerging issues and addressing them before they become intractable. Fifth, alternatives for individuals displaced by these policies, such as fishermen and other residents of the islands, must be provided. This could include federal aid, relocation allowances, and retraining to build skills in different sectors of the Ecuadorian economy. As long as an economic incentive exists for people from the mainland to immigrate and engage in illegal fishing activities, enforcement will continue to be difficult. Providing incentives for these people
 
 
 
 Fifth, alternatives for individuals displaced by these policies, such as fishermen and other residents of the islands, must be provided. This could include federal aid, relocation allowances, and retraining to build skills in different sectors of the Ecuadorian economy.
 
   
 
 
 
    
 
 is crucial. Further analysis of this option would be highly desirable but is beyond the scope of the present effort. The development of a unified policy and management strategy, backed by authority and control, is critical. Policies, regulations, and management to date have been piecemeal, and this has contributed to the lack of effectiveness. By approaching the issue from a more comprehensive standpoint, effective solutions may be reached. CONCLUSION As can be seen, the invasive species issue on the Galapagos, because of the socioeconomic underpinnings of the human community, is far more complex than a purely biological view or analysis would suggest. Development on these islands for fishing and tourism has created a situation in which continuing introductions and reintroductions persist, at the expense of the native ecosystem. As a result, the conventional approaches attempted to date have shown and continue to show limited success. To best achieve goals to eliminate or reduce invasive species, human social interactions and their impact on the biology of the islands must be factored into both analysis and management. Only through acknowledgment of this, and involvement of the various interests, will the basic issues be addressed. Failure to do so will result in continuance along the current trajectory, addressing the symptoms of the problem rather than the causes, to the detriment of the island ecology. An approach that addresses the underlying sources of the problem, such as that presented in this paper, offers greater potential for successfully preserving this unique ecosystem. By creating an inclusive, explicit decision process and engaging in rational management decisions, the promise of satisfying the values of the various interests may be increased, human respect and dignity will be maximized, and the Galapagos Islands may be preserved for the benefit of all. ACKNOWLEDGEMENTS I want to thank Drs. Tony DeNicola and Peter Grant who have worked in the Galapagos. Comments from my classmates were helpful.
 
  
 
 To best achieve goals to eliminate or reduce invasive species, human social interactions and their impact on the biology of the islands must be factored into both analysis and management. Only through acknowledgment of this, and involvement of the various interests, will the basic issues be addressed.
 
 
 
 
 
 REFERENCES AND INTERVIEWS Aplet, G., M. James, and M. Miller. 1995. New Galapagos Crisis. http://www.law.emory.edu/PI/ GALAPAGOS/13sep95.html. Current October 8, 1999. Benchley, P. 1999. Galapagos: Paradise in peril. National Geographic Magazine 195(4): 2-31. Brockie, R.E., L.L. Loope, M.B. Usher, and O. Hamann. 1988. Biological invasions of island nature reserves. Biological Conservation 44: 9-36. Clark, T.W. 1992. Practicing natural resource management with a policy orientation. Environmental Management 16: 423-433. Desender, K., L. Baert, J. Maelfait, and P. Verdyck. 1999. Conservation on Volcan Alcedo (Galapagos): Terrestrial invertebrates and the impact of introduced feral goats. Biological Conservation 87: 303-310. DeNicola, T. Personal communication. Telephone interview. October 19, 1999. Gonzalez, M. 1997. New bid to preserve the Galapagos. http://infoweb4.newsbank.com/bin/ gate.ex..40DICE7A4995AC580&RGD=19970814&PROD=GNOL Current February 4, 2000. Kenchington, R. A. 1989. Tourism in the Galapagos Islands: The dilemma of conservation. Environmental Conservation 16: 227-232. Lasswell, H.D. and M.S. McDougal. 1992. Jurisprudence for a free society: Studies in law, science and policy. New Haven Press, New Haven, Connecticut. Lemonick, M.D. 1995. Can the Galapagos survive? Time Magazine 146(18). http://www.pathfinder.com/ time/magazine/archive/1995/951030/environment.html. Current December 2, 1999. Mauchamp, A. 1997. Threats from alien plant species in the Galapagos Islands. Conservation Biology 11(1): 260-263. Mauchamp, A., I. Aldaz, E. Ortiz, and H. Valdebenito. 1998. Threatened species, a re-evaluation of the status of eight endemic plants of the Galapagos. Biodiversity and Conservation 7: 97-107. Peck, S.B., J. Heraty, B. Landray, and B.J. Sinclair. 1998. Introduced insect fauna of an oceanic archipelago: The Galapagos Islands, Ecuador. American Entomologist 44: 218-237. Schofield, E.K. 1989. Effects of introduced plants and animals on island vegetation: Examples from the Galapagos Archipelago. Conservation Biology 3: 227-238.
 
 MICHAEL J. STEVENSON obtained his Master’s degree in Environmental Science (2000) at the Yale School of Forestry & Environmental Studies. His professional and academic interests include interdisciplinary approaches to ecosystem and watershed management, and restoration ecology. He has worked in the past with Lawrence Livermore National Laboratories, Jones and Stokes Associates, and a variety of private consultants in California. Michael J. Stevenson, P.O. Box 73871, Davis, CA 95617-3871. Phone: (530) 750-2870; Email: [email protected], or [email protected]
 
   
 
 
 
    
 
 APPENDIX VISUAL AIDS USED IN THE ORAL PRESENTATION Slide 1
 
 A cover slide, showing the landscape and some of the key species on the Galapagos Islands.
 
 Slide 2
 
 This slide outlines the policy problem that is being addressed, the purpose of the present analysis, my standpoint relative to the problem, and the methods used for research and analysis.
 
  
 
  Slide 3
 
 Illustrates various participants, their perspectives, and their interactions.
 
 Slide 4
 
 An outline of the six stages of the introduced species decision process on the Galapagos Islands, highlighting the problems in each stage confounding the solution of the problem.
 
 
 
   
 
 
 
    
 
 Slide 5
 
 This slide characterizes my standpoint and goals.
 
 Slide 6
 
 This timeline is a history of the Galapagos Islands, showing major events related to introduced species in the archipelago.
 
  
 
  Slide 7
 
 Key historical trends and projections based on these trends.
 
 Slide 8
 
 A mix of recommended strategies is called for. These address both process and outcomes along with the benefits expected from each recommendation.
 
 
 
   
 
  Slide 9
 
     This concluding slide summarizes key points of the presentation.
 
  
 
  
 
 
 
 ABSTRACT The Impact of Human Conflict on Eastern Lowland Gorilla Conservation in Kahuzi-Biega Nation Park, Democratic Republic of Congo Omari O. Ilambu Yale School of Forestry & Environmental Studies
 
 Kahuzi-Biega National Park was established in 1970 to assure long-term conservation of the Eastern Lowland Gorilla (Gorilla gorilla graueri). This endemic species is “endangered” according to the Primates Specialist Group, a Species Survival Commission group of the International Union for Conservation of Nature and Natural Resources. The park is also listed as a World Heritage Site and is managed for preservation of its flora and fauna. Growing human populations around Kahuzi-Biega National Park and conflicts over land within the corridor linking the two main parts of the park have led to stress on the small gorilla population. Attempts to address this problem have not been entirely successful to date. International assistance to improve long-term gorilla conservation within the park by reducing human pressure through micro-enterprise and community development has been helpful. This paper describes and analyzes conflict between local community development concerns and park management in the corridor between the two sectors of the park. Several options are examined to address problems, ranging from doing nothing, removing all illegal human settlement in the park, significantly involving local communities in park management, coercive enforcement of existing laws by park officials, to defining rights of access to natural resources. Three recommendations follow. First, a truly cooperative system of direct collaboration, negotiation, and mediation between park managers and the local community should be developed. This will allow local communities to feel ownership of the park and will improve the strained relations. Second, local communities should be able to develop small tourist activities related to the park, which can offset benefits of extracting natural resources and crop losses caused by animals leaving the park. Locals can also be employed in law enforcement activities related to the park, thus providing them a stable source of income and well-being. Third, establish sustainability in project assistance programs. Projects can be funded on the basis of collaborative planning between park management and the local community.
 
 OMARI O. ILAMBU received a B.S. from the National Education Institute in the Democratic Republic of Congo (Zaire), and will receive a Master’s in Environmental Science (2001) from the Yale School of Forestry & Environmental Studies. His research for the Congolese National Parks Institute focuses on inventories of gorillas and other large mammals as well as assessment of biodiversity. His current interests include the analysis of habitat fragmentation processes in the eastern part of the Democratic Republic of Congo and its implication in the land use planning and management of natural resources. He is author of scientific papers on gorillas and large mammals in eastern Democratic Republic of Congo. He is associated with the Wildlife Conservation Society, New York, in its Africa field program. Omari O. Ilambu, Institute Congolaise pour la Conservation de la Nature, BP 886 Kinshasa XI, Democratic Republic of Congo. E-mail: [email protected]
 
   
 
 
 
    
 
 ABSTRACT Conflict Resolution between Local Communities and Park Management in Lake Mburo National Park, Uganda: The African Wildlife Foundation’s Role Chris M. Nyce, Yale School of Forestry & Environmental Studies
 
 The protected area system of Uganda, East Africa, is steadily improving its management approaches to wildlife conservation.One example is the Community Conservation for Uganda Wildlife Authority project, which has supported Lake Mburo National Park to address conflicts with local communities over natural resource management. Since 1991 the African Wildlife Foundation, with support from both the Swedish Agency for International Development and the United States Agency for International Development, has implemented projects to aid this work. The goal of the community conservation approach is to involve local communities in park management decisions about access to and control over natural resources in the region. The trends that led up to the African Wildlife Foundation’s efforts are reviewed, and the conditions behind these events are described. Historical events that led to conflict include: illegal hunting and the consequent handling/arresting of poachers, problem animals destroying crops in the communities without compensation, pastoralists being arrested inside the park with their cows for trespassing, corruption, violent exchanges between rangers and locals, the seasonal fluctuation of grazing areas and water and its influences on animal movement—all of which results in seemingly intractable conflicts. The African Wildlife Foundation’s project to ameliorate these conflicts initiated from outside, without the communities ownership of the endeavor. This is typical of a large-scale development project where the targets, communities in this case, are recipients of the project activities and are unable to participate in the decision-making process owing to a lack of an open, inclusive learning system on the part of the project implementers. Despite the initial participation of some local communities in the projectplanning process, the implementation phase is relatively closed because it does not have an adequate feedback process for successfully integrating community ideas into the implementation of its activities. Unfortunately, there is no easy way to resolve conflicts between local communities and park management. It is recommended that community conservation, as an innovation in protected area management, be further refined through experience, and the recently established Local Council III (Sub-county) Environment Committees be supported in their work to solve natural resource management questions for their constituencies with park management. This emphasis on local government promises to resolve conflicts between local communities and park managers. CHRIS M. NYCE is currently enrolled at the Yale School of Forestry & Environmental Studies and will complete his Master’s degree in Environmental Management in 2001. He received a Bachelor of Arts in Biology from Reed College in 1996 where he conducted a senior thesis on the role of sexual selection in evolution. This research was supported with funds from a Howard Hughes Medical Foundation Grant. His previous work experience includes neotropical migratory songbird censusing in the Pacific Northwest, ecological field research in South Korea, and natural resource management work as a park warden in Lake Mburo National Park, Uganda, East Africa, as a Peace Corps Volunteer (1996-1999). Chris M. Nyce; 12971 Via Latina, Del Mar, CA 92014. Phone: (858) 755-6061; Email: [email protected]
 
  
 
  
 
 
 
 ABSTRACT Tourism and Development: Implications for Snow Leopard Conservation in the Annapurna Conservation Area, Nepal Kim Ziegelmayer, Yale School of Forestry & Environmental Studies
 
 The Annapurna Conservation Area was established in 1986 to manage environmental degradation. Its designation as a “conservation area,” as opposed to a “park,” was based on the World Wildlife Fund’s Integrated Conservation and Development approach. The goal was to maintain positive relations with indigenous people while protecting and conserving the area’s rich natural resources. The indigenous population was allowed to live in the designated area, and was also encouraged to take a partnership role in its management and sustainable development, in conjunction with the Annapurna Conservation Area Project management team. Though the Annapurna Conservation Area Project has achieved notable success in terms of both community development and protected area management, the focus on tourism (the area is Nepal’s most popular trekking destination) as the means to achieve the project’s development goals has led to a neglect of other stated goals, particularly wildlife conservation. The program lacks explicit linkages between wildlife conservation (e.g., the endangered snow leopard (Unica unica)) and community development, for example. This paper describes and analyzes how the project has handled snow leopard conservation. Alternative approaches for snow leopard conservation include coercive enforcement by the Department of National Parks and Wildlife Conservation, persuasive environmental education and outreach, agricultural extension assistance, from monetary compensation for livestock killed to monetary rewards for information on snow leopard poaching. I recommend several alternatives to improve snow leopard conservation. First, establish stronger and more formal links between the Annapurna Conservation Area Project and the Department of National Parks and Wildlife Conservation. The department has the legal authority to enforce the endangered species policy that protects snow leopards, but no physical presence within the conservation area. Second, agricultural outreach could provide the subsistence pastoralists with direct economic gains while reducing snow leopard depredation of livestock. This alternative fits well with the development philosophy of the Annapurna Conservation Area Project. Third, increase entrance fees, setting aside a portion for snow leopard conservation. This allows tourists, who value the snow leopard positively, to share in the cost of its conservation. Taken together, these alternatives will improve snow leopard conservation while maintaining the spirit and philosophy of the Annapurna Conservation Area Project. KIM ZIEGELMAYER is currently enrolled at the Yale School of Forestry & Environmental Studies and expects to complete her Master’s degree in Environmental Management in 2001. She received a Bachelor of Arts in Anthropology from Rhode Island College in 1995, and was the recipient of the James Houston Award for Excellence in Anthropology. Previous experience includes sole ownership and management of rental property, sole ownership of a sub-contracting business specializing in historic property renovation, partnership in a franchise enterprise in Atlanta, Georgia, over-the-road truck driver, and extensive world travel. Kim Ziegelmayer, 217 John Mowry Rd., Smithfield, RI 02917. Phone: (401) 231-9454; Email: [email protected] or [email protected]
 
   
 
 
 
    
 
 SPECIES CONSERVATION IN THE UNITED STATES Conservation of species has been a central focus of the modern environmental movement. Yet species conservation has enjoyed mixed success, as is evidenced by the embattled Endangered Species Act and other similar national and international prescriptions. Papers in this section illuminate common problems faced by species, including the inability of conservation organizations to take into account diverse human perspectives toward threatened and endangered species, and the lack of adequate decision-making processes. A new conceptualization of species conservation is required that moves beyond the strictly technical and biological approaches used in many past projects. The first of the three papers in this section is presented in its entirety, along with an appendix showing the visual aids used in the oral presentation of the paper to the class. The remaining two papers are presented in one-page abstract format.
 
  
 
 
 
 
 
 (W)helping the Wolves: A Perspective on De-listing Endangered Species in Minnesota Barry Ross Muchnick Yale School of Forestry & Environmental Studies ABSTRACT Endangered species recovery and conservation is a highly complex, multifaceted task requiring effective, interdisciplinary problem-solving strategies to be most successful. In order for a recovery program to be successful, science and values must be integrated in such a way as to generate a comprehensive, overall policy that can simultaneously and explicitly address the socioeconomic, organizational, political, as well as biological dimensions of the task. This paper uses the policy sciences to describe the management and delisting of wolves in Minnesota, analyze the recovery program as a policy process, and recommend ways to improve the integrity, quality, and appropriateness of endangered species policy in this case. It is argued that the current, dominant organizational and problem-solving approach—conceptually and administratively—is outdated and interferes with a clear understanding of contemporary conservation challenges. Ideas like adaptive management, prototyping, and organizational “self-awareness” are discussed in reference to establishing a practical conceptual framework for recovery. Suggestions for refining administrative arrangements and actions include organizing personnel and citizenry with a broad range of expertise into multiple, integrated teams of conservation professionals, and exercises in “reflection-in-action” such as systematic prototyping.
 
 It is essential for the long-term conservation of large carnivores that the policies and programs in place are responsive, adaptable, and that they accurately reflect advancements in knowledge of cultural, sociopolitical, and biological information. Our ability to support and encourage sustainable conservation relies on the health of our governance processes, as well as a constituent endorsement of creativity and flexibility in natural resource management. Poised on the cusp of removing the wolf from the endangered species list, wolf management practices in Minnesota are under international scrutiny, and it is imperative that an effective policy mechanism develops to achieve ecological security for the wolf while ensuring that the recovery process itself is conscious of changing conditions and capable of informed, proactive adjustments. The policy problem for Minnesotans and society-at-large exists at multiple levels. The unwillingness or inability of administrations to conceptually and explicitly consider delisting as a policy issue precludes awareness and resolution of a host of practical, tangible problems. For example, the bureaucratization of wildlife issues frustrates a clear and comprehensive strategy for securing a workable balance between national and local interests. In addition to heightened tension between state and federal authorities, complications like reliance on a narrow problem definition based almost exclusively on technical rationality arise from organizational dysfunction and the over-centralization of wolf management. The purpose of this paper is to contextually describe management of wolves in Minnesota and provide background for examining the policy problem, analyze current policy and program shortcomings, and recommend measures to improve the recovery process by initiating a shift in organizational perspectives and practices.
 
 Our ability to support and encourage sustainable conservation relies on the health of our governance processes, as well as a constituent endorsement of creativity and flexibility in natural resource management.
 
   
 
 
 
    
 
 To clarify my standpoint with regard to wolf management in Minnesota, I am predisposed to believe that both wolves and humans can and should coexist. My motivation and interest in the problem at hand is based on a sense of values that include a desire for personal and ecological well-being and a motivation to enhance the diversity of life. I have acted as both an observer and educator while working at the International Wolf Center in Ely, Minnesota as a naturalist intern. My conclusions are drawn from my experiences as a student of ecology and policy, and from my work as a biological science technician in large carnivore conservation. Methods used in this case study include a survey of policy sciences’ literature and a review of conservation legislation such as the 1973 Endangered Species Act and the 1992 Eastern Timber Wolf Recovery Plan. Books and journal articles on ecosystem management were consulted, as well as Stephen Kellert’s attitude surveys of Minnesotans in 1985 and 1999. While living in Minnesota during the fall of 1998, I conducted eleven informal open-ended interviews with natural resource managers and administrators, wolf biologists, and local residents. THE SOCIOPOLITICAL CONTEXT OF WOLF RECOVERY While protection under the Endangered Species Act is a process that represents a noble human concern for other species, “it is vulnerable to less noble human traits such as aggressiveness and dogmatism as well as domination by special interests” (Clark and Gillesberg 2001: 135). The working environments of our natural resource management bureaucracies are extremely challenging, and can be obscured by the intricate network of participants, conflicting policies, and the complex issues at stake. In order to adequately describe the extent and scope of the policy problem, the sociopolitical context of wolf recovery will be described, followed by a description of the policy problem in terms of the decision-making process. This paper’s goals in reference to the problem at hand will then be clarified. This will lay the groundwork for the development of a set of recommendations for improving the integrity and efficacy of wolf management. WOLVES AND HUMANS The social dimension of wolf recovery is very dynamic, complicated, and largely dependent on professional participants’ awareness of themselves, both on the level of individual professionals and in their associations as organizations and agencies. Focusing on the interactions between the major participant groups—the United States Fish and Wildlife Service (USFWS) and the Minnesota Department of Natural Resources (DNR)—I detail the policy problem by examining the actual or desired participants, their perspectives on the issue, the situations they interact in, what values or resources they use in their efforts to achieve their goals, what actions or strategies they use to achieve their goals, what outcomes they might achieve, and the real and potential effects of their actions.
 
  
 
 The social dimension of wolf recovery is very dynamic, complicated, and largely dependent on professional participants’ awareness of themselves, both on the level of individual professionals and in their associations as organizations and agencies.
 
  The major participants in the process of wolf management in Minnesota can be divided into two groups. The first group is the policy formulators, which consists of Congress, USFWS senior agency personnel, and interest group lobbyists who collectively influence, write, or authorize legislation (e.g., the Endangered Species Act) that outlines policy aims (e.g., to prevent the extinction of species). The second group, the policy implementers, is comprised of Minnesota DNR agency program managers, administrators, bureaucrats, frontline biologists, and biological science technicians, who carry out the work of meeting policy goals (Clark 1993). These two organizational entities are in turn influenced—persuasively, coercively, or forcefully—by special interest groups representing a wide spectrum of views, from the Minnesota Cattleman’s Association to The Wildlife Society. Both the state and federal government desire to delist the wolf, albeit for very different reasons. U.S. Department of Interior Secretary Bruce Babbitt announced in a recent press release that the “USFWS would propose delisting, which would reflect well upon the embattled Endangered Species Act. Furthermore, wolf recovery programs in other states could lose political support if it is perceived that Minnesota’s large wolf population cannot be easily removed from the endangered species list” (Route 1999: 9). Allen Rutberg, a senior scientist with the Humane Society of the United States, feels that the situation characterizes the serious pressure on USFWS to demonstrate that the Endangered Species Act works (International Wolf Center 2000). The state, on the other hand, is heavily influenced by the livestock industry, and desires to have the wolf delisted so that more aggressive measures can be taken to minimize economic loss to farmers due to wolf depredation. Ideally, government agencies should transcend ideological differences and serve as neutral administrators who carry out the will of the people. Because the conservation of endangered large carnivores and their habitats touches a broad range of activities and lifestyles (e.g., trapping, timber harvest, oil and gas exploration, recreational activities, hunting), there is a diverse range of possible participants, especially if the conservation process is intended to be open and democratic. According to DNR Commissioner Al Garber (Don Carlos 1999: 1), the state addressed concerns of those affected by wolf management by initiating “a process of building consensus on recommendations for wolf management [that] was inclusive and thorough.” To operationalize this, DNR convened a wolf management roundtable which included representatives of all areas and all interests concerned with the future of wolves in Minnesota, including private land owners, agricultural interests, Native Americans, animal protection advocates, and other Minnesota citizens (see Table 1 for complete list of participants). The roundtable addressed the most difficult issues regarding wolf management through a purported consensus-building process, and reached agreement on recommendations to the DNR and the Legislature for a wolf management plan. However, rather than being open to all interested parties,
 
 
 
 Both the state and federal government desire to delist the wolf, albeit for very different reasons. U.S. Department of Interior Secretary Bruce Babbitt announced in a recent press release that the “USFWS would propose delisting, which would reflect well upon the embattled Endangered Species Act. Furthermore, wolf recovery programs in other states could lose political support if it is perceived that Minnesota’s large wolf population cannot be easily removed from the endangered species list” (Route 1999: 9).
 
   
 
  Table 1
 
     Wolf Management Roundtable participants
 
 Minnesota Department of Agriculture
 
 Freelance writer
 
 Minnesota Department of Natural Resources
 
 Professor (affiliation and expertise unknown)
 
 Minnesota Farmers Union
 
 Minnesota Lamb and Wool Producers Association
 
 Police Commander
 
 Minnesota Deer Hunters Association
 
 Lake County Commissioner
 
 Minnesota Farm Bureau
 
 Minnesota Turkey Growers Association
 
 Minnesota Cattleman’s Association
 
 Fond du lac Reservation
 
 Minnesota Trappers Association
 
 Mille Lacs Band of Ojibwe
 
 Minnesota Chapter, Safari Club
 
 White Earth Reservation
 
 The Wildlife Society
 
 Red Lake Band of Chippewa Indians
 
 Izaak Walton League
 
 Minnesota Conservation Federation
 
 Friends of Animals and Their Environment
 
 Leech Lake Reservation
 
 Audubon Society
 
 Grand Portage Band of Ojibwe Indians
 
 HOWL
 
 Outdoor writer
 
 Animal Rights Coalition
 
 participants in the roundtable were selected and assembled by state authorities and mediated by Roger Williams, the state representative from the Bureau of Mediation Services. This suggested that the government was unwilling to be inclusive or truly diversify the consensus process. Speaking to the tension between local and national interests, Boyd Littrell (1980: 270) notes that our public institutions are becoming increasingly bureaucratic, and that this fact poses a significant dilemma in a democracy because “there is less extensive participation than some might hope and that bureaucracy serves as a tool for maintaining power in relatively few hands.” Whereas the outcomes of the roundtable discussions produced recommendations for improving wolf management, the issue at stake is the degree to which long-term stakeholders are reasonably incorporated into the decisionmaking process. Steven Kellert, an expert on the human dimensions of wildlife management, identifies “significant shortcomings in traditional approaches to wildlife management and administration” with regard to endangered species protection, and found specific “institutional problems [such] as inappropriate reward structures, conflicting administrative goals, limited competencies, inconsistent agendas, rigid leadership patterns, fragmented decision making, poor communication skills, and inadequate accountability” (Kellert 1996: 203). In addition to resistance toward effective and genuine inclusion of diverse citizen input, these organizational characteristics are symptomatic of a core policy problem, namely the lack of explicit recognition of delisting as a political problem, rather than a strictly technical quantifiable set of issues. Reliance on technical rationality as in this case is evident throughout the design and
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 implementation of much of wildlife policy, and confounds a clear, comprehensive understanding of the complexities of carnivore conservation (Clark 1997). WOLVES AND DECISIONS The interactions of individuals and organizations concerned with wolf recovery in Minnesota are predicated upon and occur in a cultural environment that is dominated by a dependence on quantification and scientific rationality. Frequently, scientific or technical issues are invoked to legitimize or justify— rather than inform—bureaucratic decisions (Majone 1989). As such, a review of weaknesses in the decision process for delisting the wolf from its endangered status can provide insight into how the inherent “blind spots” of a policy or program can obstruct a truly common interest conservation effort. During the early stages of determining wolf management policy, reliance on strictly biological, empirical data, and centralization of power with the federal government exacerbated the already tenuous relations between state and federal authorities. Each state is responsible for managing wildlife within its borders unless a species is listed as federally threatened or endangered under ESA. The question of wolf conservation in Minnesota therefore originated as a national rather than local issue with the 1973 passage of the ESA. Like most natural resource programs, wolf management was initially defined and shaped within bureaucratic agencies. As a result, a limited range of structural and operational options were explored—those that maintained or enhanced agency power. The recovery criteria established in the 1992 revision of the Recovery Plan for the Eastern Timber Wolf were prepared by a panel of scientists and administrators assembled by the dominant participant, the USFWS. Significant negative consequences resulted from how participants interrelated, how decisions were made, and how work was performed (see Clark 1997). Drastically oversimplifying the problem of wolf conservation into purely numerical terms, information was only collected about wolf biology, and the complex matrix of social, economic, organizational, and political issues in which the wolf issue is embedded was ignored. Kellert (1985) notes that nearly all endangered species recovery programs are directed by wildlife biologists, and their understanding of the parameters of the problem reflects the emphasis in their training on biological assessments and solutions. As a result, the subtle nuances of the cultural environment, which may be one fundamental cause of species endangerment in the first place, are often easily overlooked. The lack of diverse expertise and perspective creates a bias which countermands the ultimate goals of carnivore conservation. Consequently, the prescribed government program did not harmonize with the norms of many Minnesotans. The reclassification of the wolf from endangered status to threatened status in 1978 could be interpreted as evidence of government agency submission to the special interests of the private sector (predominately the livestock industry). It was also an action that set the stage
 
 Frequently, scientific or technical issues are invoked to legitimize or justify— rather than inform— bureaucratic decisions (Majone 1989). As such, a review of weaknesses in the decision process for delisting the wolf from its endangered status can provide insight into how the inherent “blind spots” of a policy or program can obstruct a truly common interest conservation effort.
 
   
 
 
 
    
 
 for inconsistent and irregular enforcement. Because the state and federal governments have different priorities, and no clear protocol could be found for resolving these differences, coordination of efforts in wolf management could be described as inadequate and perpetuated a narrow problem definition, an imbalanced reliance on biological data, and an unhelpful tension between local and national interests. This is one example of how the organizational design unintentionally creates obstacles to effective cooperation in both planning and implementing public policy. The structure of the government’s operating system is predicated on a bureaucratic power-centered view which is inimical to change. Perrow (1979: 6-7) notes that government agencies tend to “stifle the spontaneity, freedom, and self realization of their employees,” and that the biggest danger in bureaucracy is “how it inevitably concentrates those forces [social resources] in the hands of a few who are prone to use them for ends we do not approve of, for ends we are generally not aware of, and more frightening still, for ends we are led to accept because we are not in a position to conceive alternative ones.” Any effort to move towards resolution of the wolf conservation problem requires a recognition of the inherent organizational deficiencies that limit effectiveness of endangered species recovery as a process. Because recovery is a multifaceted task with both technical and social dimensions, the major constraint in delisting the wolf is lack of effective processes to integrate science and values and to address—simultaneously and explicitly—the socioeconomic, political, and organizational dimensions of the task. If participants do not acknowledge the process at work and hone realistic knowledge of it, then efforts to remove the wolf from the endangered species list will remain less than effective. ANALYSIS OF WOLF CONSERVATION To analyze the wolf policy problem more closely, I will now focus on what has happened in the program, under what conditions (why), and what is likely to happen in the future. A discussion of cultural, historical, and ecological trends concerning the wolf in Minnesota is integrated with an examination of the factors that have shaped the unfolding decision process in contemporary wolf management. Antagonistic attitudes toward large carnivores are based on and continue to be drawn from historical and cultural fears, and concerns for human safety. These beliefs are about real or perceived competition with humans for livestock, game, and habitat as well as concerns over the loss of property rights— from the perspective of states and as individuals—under conservation legislation like the ESA (Primm 1996). Douglas H. Pimlott, one of North America’s wolf experts, points to the similar behavior patterns shared by man and wolf, both hunting cooperatively and living in socially complex bands, as a potential explanation for why the tension between the two species runs so deep (Walker 1994: 242).
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 Since enactment of Minnesota’s first bounty system for killing wolves in 1849, the animals have been efficiently, ruthlessly, and irrationally destroyed; their numbers were reduced from over 2 million in the continental United States to about 350 to 750 animals in northern Minnesota by the end of the 1950’s (Matthiessen 1959). The impacts of the government predator control programs in the first half of the twentieth century objectified and vilified the wolf, and reinforced negative associations connecting the wolf to death and doom (Lopez 1978). These officially sanctioned actions served to affect relations between man and wolf, and would later complicate efforts to protect the previously publicly maligned wolf from the very human populations that were once encouraged, rewarded even, for pursuing the wolves’ total and complete annihilation (see Table 2 for a timeline of significant wolf management events). Table 2
 
 Timeline of significant events in Minnesota wolf management.
 
 DATE
 
 EVENT
 
 1849
 
 First bounty system in Minnesota ($3 per wolf)
 
 1914
 
 U.S. Government provides poison and personnel to extirpate wolves
 
 1956
 
 Minnesota ends a wolf control program that involved aerial shooting
 
 1963
 
 Estimated 300-750 wolves remain in Lower 48 states
 
 1965
 
 Minnesota bounty repealed ($35 per wolf)
 
 1969-74
 
 Minnesota conducts directed predator control programs providing incentives to trappers
 
 1973
 
 Endangered Species Act signed into law
 
 1974
 
 Public harvest of wolves ends
 
 1978
 
 Minnesota wolves reclassified from endangered to threatened
 
 1980
 
 Minnesota Department of Natural Resources (DNR) prepares wolf management plan and makes bid to restore state management of wolves; refused by federal government
 
 1992
 
 Eastern timber wolf recovery plan revised
 
 1997
 
 DNR conducts extensive survey of wolf distribution and abundance in state
 
 1998
 
 Minnesota convenes a wolf management roundtable to use a consensus building process to generate recommendations for the legislature for the wolf management plan
 
 1999
 
 Legislature adjourns without approving Plan
 
 The original government stance regarding the wolf in Minnesota—providing poison and personnel to extirpate wolves in 1914, carrying on a predator control program through the mid-fifties that mandated aerial shooting, and providing inducements and incentives to trappers up until 1973—created a tremendous amount of negative wolf sentiment.
 
 The original government stance regarding the wolf in Minnesota—providing poison and personnel to extirpate wolves in 1914, carrying on a predator control program through the mid-fifties that mandated aerial shooting, and providing inducements and incentives to trappers up until 1973—created a tremendous amount of negative wolf sentiment. One Minnesota resident described passage of the Endangered Species Act as sudden and unwelcome, and its impacts reverberated through northern Minnesota on a local level in the form of refusal to obey regulations against killing wolves, and interference with the government attempts to monitor the endangered populations. This changed behavior on the part of the government had the consequence of undermining
 
   
 
 
 
    
 
 trust and cooperation between government officials and citizens, as well as between state and federal authorities (see Brunner 1994). Steven Bissell (1994: 324) describes the strain which evolved from this federalist dissent: Under the Tenth Amendment to the U.S. Constitution, the states have traditionally assumed most of the authority to manage wildlife resources. However, court decisions since the turn of the century have gradually given more and more power to the federal government. With . . . the ESA the federal government has exerted increasing presence in on-the-ground management. There is widespread concern among the states that the emerging issues of biodiversity, ecosystem management, and landscape planning are being used by the federal government to further erode state control of wildlife policy. The history of intergovernmental cooperation in wildlife policy has not been smooth, and there are indications that there will be more problems in the future. The shift in priorities of the DNR reflects the preferences of the historic or extant political conditions. Historically, DNR emphasized production and protection of tangible products for the public and commodities such as lumber, oil and gas exploration, minerals, huntable or watchable wildlife, and recreational activities. The conflicting mandates and objectives of the DNR and the USFWS regarding wolves exemplify how the conflict over carnivore conservation is often “a surrogate for broader cultural conflicts: preservation versus use of resources, recreation-based economies versus extraction-based economies, urban versus rural values, and states’ rights versus federalism” (Primm and Clark 1996: 1037). Two additional trends are worth emphasizing in the context of the recent wolf management consensus roundtable: first, the notion of science as being pitted against policy, and second, the change in attitudes, knowledge, and behaviors towards wolves in the past fifteen years. Conservation issues are frequently framed as “science versus politics.” Often, the political arena weighs beliefs, values, and cultural preferences against one another, resulting in decisions that are virtually always based on these considerations. Even when representative data are available, “we often cannot answer key management questions because our models are unable to address the complex mix of variables believed to affect carnivore populations” (Mattson and Craighead 1994: 120). The initiation of a conservation process which attempts—even if only symbolically—to recognize the importance of integrating science with respect to values is promising for the prospects of improving the endangered species recovery process. The initiation of the wolf management roundtable indicates a response to the growing interest in the outcomes of conservation as well as to improved knowledge about wolves, heightened civic interest in having an active voice in
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  wildlife policy, and shifts in public attitudes. Kellert’s (1999) attitude survey of Minnesotans revealed a substantial expansion of positive perception of wolves during the past fifteen years, increased support for the idea of maintaining a healthy wolf population in the state and the surrounding region, while support for government involvement in wolf management decreased, perhaps a manifestation of the longstanding resentment toward government. Notwithstanding the apparent cooperative effort among government agencies, citizen interest groups, and private citizens, the delisting process is still rife with conflict. To date, Minnesota officials have not provided a publicly scrutinized plan, the state legislature recently adjourned without passing legislation to address wolf management under state law, and the livestock industry has threatened to sue the USFWS to delist the wolf, while several wolf advocacy groups have threatened litigation to prevent the wolf from being delisted (Route 1999). Projecting these current strained circumstances into the likelihood of future outcomes, it is possible to anticipate that the discord and dissent now marking the delisting process will negatively affect the conservation of wolves in Minnesota. However, Wallace and Clark (1999) point out that such projections can also indicate where interventions or other alternatives are needed to address the problem and provide acceptable or better future outcomes. RECOMMENDATIONS FOR IMPROVING THE DELISTING PROCESS We know that problem solving progresses in a dialectical fashion: evidence facing counterevidence, the identification and integration of new facts and experiences, and the testing of long held belief systems (Lovejoy 1989). In order for the wolf delisting process to be effective and offer viable solutions to root causes of the policy problem as defined here, participants must become aware of themselves as part of an ongoing and educable process of problem identification and definition, debate, decision, and program implementation and evaluation. There are many examples where scientists have tried to treat endangered species recovery as a narrow scientific problem and other examples where administrators and politicians have tried to treat it as a political problem where little systematic awareness of process existed (Clark et al. 1995). The current organization of wolf management in Minnesota has a distinct and pervasive tendency to focus on the technical, biological aspects of wolf recovery instead of reviewing the process’s own successes and failures. Lowry and Carpenter (1984: 4) determined “a wealth of anecdotal evidence that suggested that efforts around the world to ensure the sustainable exploitation of natural systems are suffering from governmental disorganization and mismanagement.” This appears true in the wolf case as well. Three ways to improve management of wolves in Minnesota are: (1) inclusion of a broad range of people with something to contribute or something at stake in the program, (2) using interdisciplinary, high-performance work
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 teams comprised of government and non-government experts across a variety of disciplines, and (3) exercises in organizational “reflection in action,” such as adaptive management and prototyping. First, activities such as the inclusion of citizens and personnel with a broader range of knowledge and experience into the process would bring diverse people together, foster creative problem solving, and provide a structure and means to support individuals and the conservation task. Simply exhorting scientists and politicians to communicate better and to understand the policy process in a more reflective, constructive way is insufficient for affecting and improving decision-making processes. Thus the ability of the wolf recovery process to learn from itself is severely diminished and the mechanism for improving the delisting process hobbled. Second, establishing high-performance teams consisting of professionals with long formal training and experience in relevant fields could help. Such teams would ideally be composed of mature, well socialized individuals with dedication, high ethical and performance standards, and the ability to work unfettered by extensive rules and regulations. Although demanding, professionals find it easier to exercise creative problem solving within such management arrangements and utilize skill in leadership, planning, organizing, decision making, and the handling and use of information (Clark 1997). This type of interactive teamwork would give rise to more comprehensive problem definition, reduce single agency domination, and perhaps offer endangered species conservation an incentive, or template, for future reorganization. The establishment of team(s) of participants would simultaneously create opportunities for cooperation, generate a heightened sense of involvement and empowerment, and increase both individual and organizational selfawareness while diversifying perspectives. This approach to improving management of wolves in Minnesota demands a commitment to devolution of power on the part of the bureaucracy. However, this initiative is not a recommendation to turn endangered species recovery over to local groups. “The participation of federal, state, and local governments and input from the scientific, conservation, and community groups is the only way to provide for the necessary shared responsibility, representation, and solid deliberation of all issues, perspectives, and strategies” (Clark 1997: 204). Third, adaptive management techniques such as reflection-in-action and prototyping could be employed to improve the recovery process. Reflectionin-action is a way of continuously analyzing, evaluating, and restructuring processes to respond to new situations and changing conditions. Clark (1996: 16) defines this kind of reflexive, organizational growth as “the process by which organizations detect and correct errors, that is, mismatches between expectations and outcomes. Organizational improvements come from learning about past performance, analyzing the causes, and then seeking appropriate change.” The bureaucratic structures of the USFWS and the Minnesota DNR are
 
  
 
 This type of interactive teamwork would give rise to more comprehensive problem definition, reduce single agency domination, and perhaps offer endangered species conservation an incentive, or template, for future reorganization.
 
  tractable problems, although their rigidity and regimented administration complicates both conservation efforts and attempts to restructure the organizations themselves. Government agencies can be reorganized and debureaucratized in several ways. Most agencies suffer from the “institutionalization of solutions, which carries with it the institutionalization of problem definition” (Dery 1984: 84). Gill (1988: 10) states that “organizations dedicated to excellence will have to be characterized by flexibility, adaptation, sensitivity, public value ethics, and leadership…the organizational leadership must declare publicly, perhaps as a preamble to the agency’s strategic plan, the set of organizational ethics to which it will be bound.” Prototyping is a strategy of self-observation, insight-building, and enhancement of understanding. It can increase self-awareness of individuals and agencies involved in recovery, promote responsive and flexible management, and reduce the likelihood of a single problem definition dominating the process (Clark et al. 1995). Beginning with a set of guiding principles, prototyping acknowledges that management decisions can be treated as testable hypotheses (Brewer and deLeon 1983). Unfortunately, various obstacles complicate the implementation of these recommendations. Putt and Springer (1987) suggest several specific sources of resistance, including: fear of loss of status, prestige and power, threatened job security, threatened work philosophy and practice, fear of the unknown, and an innate dislike for forced change. The goal of improving the recovery process by which endangered species can be effectively and efficiently removed from the endangered species list can only be achieved through awareness and action by individuals. At the individual, and the organizational, level, capable leadership, pride in results, a clear and strong sense of mission, diverse talent and representation, and exacting performance standards are all needed. It is essential to “recast the challenge of threatened species recovery in terms of learning at individual, organizational, and policy levels as a basis for accelerating improvements” (Clark 1996: 13).
 
 
 
 The goal of improving the recovery process by which endangered species can be effectively and efficiently removed from the endangered species list can only be achieved through awareness and action by individuals. At the individual, and the organizational, level, capable leadership, pride in results, a clear and strong sense of mission, diverse talent and representation, and exacting performance standards are all needed.
 
 CONCLUSION The biggest challenge in wolf management in Minnesota is overcoming the deeply ingrained professional norms and the innumerable fixed rules and roles of bureaucratic management. The current policy problem results from a weak organizational approach to the delisting process, primarily stemming from exclusivity, state and federal tension, and narrow problem definition. The existing program jeopardizes the integrity, quality, and appropriateness of wolf management in the Great Lakes Region. In order to improve the endangered species recovery process, delisting of the wolf in Minnesota must be viewed as a policy process and an opportunity to transform bureaucratic organizations into generative, adaptive learning
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 APPENDIX VISUAL AIDS USED IN THE ORAL PRESENTATION Slide 1
 
 The titled cover slide depicts mythological representations of the relationship between wolves and humans, and humans and earth as embodied in the “mother nature” concept.
 
 Slide 2
 
 This slide articulates the overarching policy problem and identifies its specific manifestations.
 
  
 
  Slide 3
 
 The schematic diagram depicts the social process by illustrating the participants, their perspectives, and their interactions. The process is highly dynamic: each participant can, at any given moment, embody the perspectives, motives, and intentions of another, as represented by the mobility of the egg-shaped categories within the context of the wolf issues (dark circle).
 
 Slide 4
 
 With the background hinting at the complexity of the decision process, this slide speaks to the individual stages of decision making, and underscores potential problems in each phase.
 
 
 
   
 
 
 
    
 
 Slide 5
 
 The timeline presented on this slide summarizes major events related to wolf management in Minnesota.
 
 Slide 6
 
 This slide highlights significant changing conditions with regard to perceptions of wolves in Minnesota in recent history.
 
  
 
  Slide 7
 
 
 
 In bulleted, readable form, this concluding slide identifies recommended strategies for improving the management of wolves in Minnesota.
 
   
 
 
 
    
 
 ABSTRACT Black-Tailed Prairie Dogs: A New Era of Management? Caroline Kuebler Yale School of Forestry & Environmental Studies
 
 For more than a hundred years, prairie dogs have been considered pests, leading to widespread eradication programs carried out at federal, state, and local levels. These programs along with other factors such as habitat destruction, recreational hunting, and sylvatic plague have led to a 98% decrease in prairie dog populations in the United States. As awareness of prairie dogs and their importance to the prairie ecosystem has increased, a new management objective has come into the forefront—one of prairie dog conservation. This objective encompasses the protection of current prairie dog populations and their associated habitats, and ultimately an increase in their numbers to a sustainable level. The current problem is how to institute this new objective in a way that garners public support. Not only must existing management plans be changed, but the public beliefs that prairie dogs are pests must be altered. This paper analyzes the problem, specifically focusing on past management policies related to the black-tailed prairie dog, as well as the alternative conservation plans currently under consideration. The federal government has been petitioned by various environmental groups to list the black-tailed prairie dog as a threatened species. One alternative would be for this listing to occur. As a second alternative, the eleven states within the historic black-tailed prairie dog range have written a cooperative interstate management plan, in lieu of federal listing of the black-tailed prairie dogs. A third alternative would be to use a “practice-based” approach, finding programs that have already been successfully implemented and using those as models in other locations. The practice-based alternative is recommended because it recognizes that one management plan will not suit every situation. New programs can be tailored to their specific sites. Programs that have worked in specific areas can be used as a template for new programs in similar areas. New programs can be evaluated and modified as needed. CAROLINE G. KUEBLER graduated from Yale University’s School of Forestry & Environmental Studies, where she received her Master’s degree in Forest Science in May of 2000. She completed her BA in plant biology from Washington University in 1998. Caroline has worked in both genetics and plant anatomy laboratories, as well as with endangered plants. She spent the summer of 1999 working in Panama on a project examining anatomical and ecological aspects of the tropical shrub genus Psychotria. Caroline Kuebler, 645 East 80th Street, Indianapolis, IN 46240. Phone: (317) 251-3250; Email: [email protected].
 
  
 
  
 
 
 
 ABSTRACT The Yellowstone Grizzly Bear Policy Process Julie T. Stein Yale School of Forestry & Environmental Studies
 
 The grizzly bear was given federal protection under the Endangered Species Act in 1975 in the coterminous United States. As a result a Grizzly Bear Recovery Plan was released in 1982, and revised in 1993. The goal of the revised Recovery Plan “is to identify actions necessary for the conservation and recovery of the grizzly bear.” The plan also states that these outlined actions will ultimately result in the removal of the species from “threatened” status. The grizzly bear policy problem, however, pre-dates these events. In 1968 a controversial management decision by the U.S. Park Service phased out the Yellowstone National Park garbage dumps. Grizzlies used the garbage dumps as a predictable food source, effectively keeping bears away from people, safely within the confines of the Park. Today bears are distributed widely. Presently there is a push by federal authorities to “delist” the grizzly bear in Yellowstone, causing conflict between scientists, environmental groups, and resource users who disagree over the status of the population and the adequacy of bear management. This paper analyzes the grizzly bear policy process of the last 30 years in a relatively comprehensive way. By mapping the full range of participants, examining the values at play, and looking at past, current, and future trends, patterns become evident. In addition, mapping participants’ values reveals gaps in the existing incentives structure. This analysis opens up possibilities for improving the grizzly bear policy process. A strategy is suggested to improve the existing policy process for the conservation organizations and agencies involved in the process. Conservation organizations may be able to make better use of partnerships, values that they share with influential groups in the process, advocacy coalitions, and site-specific grizzly conservation prototype management experiments. For the agencies, more inclusive funding mechanisms for bear management may increase access for non-agency expertise to the process, and enhanced agency commitment to the principles of the Endangered Species Act are recommended. Creating appropriate incentives will allow a more cautious approach to delisting by the U.S. Fish and Wildlife Service, insuring that the population is truly recovered before they lose federal protection under the Endangered Species Act. Concrete steps taken towards implementing these strategies will move towards an improved grizzly policy process, with greater local and national support for the long-term survival of one of our nation’s most magnificent native predators. JULIE T. STEIN received her Master’s degree in Environmental Science from the Yale School of Forestry & Environmental Studies in 2000. She is interested in human behavior, animal behavior, and the policy processes that unite the two. The first half of her professional career was spent working in the art world. She now hopes to integrate her arts background seamlessly with a future in science and policy. Julie Stein, 5000 Garfield Street, NW, Washington, DC 20016. Phone: (202) 363-1277; Email: [email protected], or [email protected].
 
   
 
 
 
    
 
 EVALUATING CONSERVATION INITIATIVES Conservation initiatives, in general, suffer from a lack of systematic evaluation. As a result, the opportunity to learn from and integrate the lessons from these efforts is squandered. To demonstrate how this problem can be addressed, the papers in this chapter assess several conservation initiatives, finding varying degrees of success at achieving initial goals. The papers show that failure to perform contextual integration of social factors in conservation initiatives often leads to problems. Conversely, those initiatives that successfully integrate social and political realities often enjoy relative success. Consideration of the social context and decision-making process in the present analyses, in particular, allows for comprehensive treatment of the various programs evaluated. This section features the work of four individuals, demonstrating the importance of evaluation as a key activity in the policy process. The first of the four papers is presented in its entirety, along with an appendix showing the visual aids used in the oral presentation of the paper to the class. The remaining three papers are presented in one-page abstract format.
 
  
 
 
 
 
 
 Resolving Land Conflict Along the Border of the Mbaracayú Reserve, Paraguay Jonathan Padwe Yale School of Forestry & Environmental Studies ABSTRACT A conflict over land use arose along the border of the Mbaracayú Nature Reserve in Paraguay, among the Aché indigenous community of Arroyo Bandera, the colonists of the María Auxiliadora settlement, and the Fundación Moisés Bertoni (the reserve managers). The Aché, who have legally-established rights to hunt within the Reserve, sought access to the Reserve by crossing over newly settled lands at María Auxiliadora. Concerned about illegal poaching and deforestation carried out by colonists, the Fundación Moisés Bertoni intervened to help purchase lands from the colonists and transfer title to the Aché, assisting the colonists to relocate to settlements more adapted to colonist needs. This paper describes the land conflict problem at Mbaracayú, analyzes the problem, addresses the adequacy of the social and decision processes and participants’ goals, and makes recommendations for future problem-solving efforts. The selected policy, implemented in 1997-1998, was effective in satisfying many of the participants’ interests in this case. However, several possible negative impacts of the policy are examined, including the possible creation of Aché dependency on the Fundación Moisés Bertoni, and the undermining of Aché claims of original rights to all of their former territory.
 
 The Mbaracayú Nature Reserve is a 60,000 hectare protected area in eastern Paraguay managed by the Fundación Moisés Bertoni (FMB), a Paraguayan non-governmental organization. The Reserve is the second largest area protecting the Atlantic Forest of the Interior (or Alto Parana) forest type (Hill et al. 1997). About 90% of the species considered rare and endangered in Paraguay are found in the Reserve (FMB 1993), and the Reserve is especially important for the conservation of over 400 bird species, many of them endemic to the forest type (Padwe 1994; Madroño and Esquivel 1995). There are no human inhabitants in the Reserve. However, several human habitations surround the Reserve and pose a concern for the conservation of biodiversity within the protected area boundaries. Human communities include settlements of indigenous Guarani agriculturalists (Ava Guarani, Mbyá and PáiTavyterá), settlements of the indigenous Aché hunter-gatherer group, and campesinos (smallholder farmers) living in colonies established in the process of land distribution by the Paraguayan Land Institute (FMB 1993). This case study describes the conflict over land use which arose between the Aché community of Arroyo Bandera, the campesinos of the María Auxiliadora colony, and the FMB managers of the Reserve. At Mbaracayú, the common interest of the three parties was peaceful co-existence. This paper examines the policy problem which faced the participants. First I describe the policy problem in terms of its context, decision process, and the goals of the participants. Next, I present an analysis of the problem, paying specific attention to the historical trends and conditions which affected the outcome of the process. Finally, the alternatives for resolving the problem are considered, the selected alternative is analyzed, and the paper offers further recommendations for future improvements in decision making. I was a participant in this case. From 1993 to 1997 I lived in the Aché community of Arroyo Bandera, where I worked as a community development
 
 This case study describes the conflict over land use which arose between the Aché community of Arroyo Bandera, the campesinos of the María Auxiliadora colony, and the FMB managers of the Reserve. At Mbaracayú, the common interest of the three parties was peaceful co-existence.
 
   
 
 
 
    
 
 extensionist in cooperation with the FMB. In my work, I spoke Aché, Spanish, and some Guaraní (commonly spoken by campesinos), and conducted meetings with Aché community members, managers within the FMB, and representatives of the María Auxiliadora community. Living and working at Mbaracayú, I came to understand that conservation problems there are problems among humans, and that resolving them must necessarily involve human values. Furthermore, my own values motivated my actions in attempting to resolve the problem. As a participant, I came to understand the issues of land conflict at Mbaracayú. My analysis of the policy process at Mbaracayú uses a framework which is problem oriented as opposed to solution oriented. Problem orientation seeks to break problems down into their component parts so that they can be analyzed. A problem-oriented approach asserts that a focus on the nature of problems is a sound entry point for understanding how policy is formed in response to the problem, and for identifying solutions and understanding why they work (Clark et al. 2000). A solution-oriented approach would, on the other hand, tend to ignore or oversimplify the nature of a problem in the effort to produce “results.” The short-term actions produced when problems are not fully analyzed may ignore underlying forces which give rise to the problem in the first place. If those causes are not addressed, results-oriented approaches, with their focus on visible outcomes, may not solve a problem in the short or long term. THE LAND CONFLICT PROBLEM Problems exist where there are differences between demands and reality, or expectations about reality (Dery 1984; Wallace and Clark 1999). At Mbaracayú, there existed a common interest in peaceful co-existence among each of the participants in the land-use conflict. However, where participants’ individual goals were irreconcilable with this shared interest, a problem arose. Briefly, the goal of the FMB was to manage the Mbaracayú Reserve for the conservation of biodiversity, the campesinos of María Auxiliadora sought to improve their economic well-being through extractive activities and agriculture, and the Aché of Arroyo Bandera sought to maintain access to the Mbaracayú Reserve along customary routes through campesino territory, in order to exercise their legal right to hunt and gather in the Reserve using traditional methods. Campesino poaching within the Reserve, Aché destruction of campesino property, and resentment of both local communities towards Reserve management activities indicated the existence of a policy problem. The policy problem the participants were faced with was how to reconcile the divergent goals and practices of the three groups of participants. Several alternatives existed to resolve this problem. One possible alternative was to ignore the problem and live with the consequences. A second was to seek an agreement over rights of travel across campesino land, coupled with stricter enforcement of Reserve rules regarding poaching by campesinos. A third
 
  
 
 At Mbaracayú, there existed a common interest in peaceful co-existence among each of the participants in the land-use conflict. However, where participants’ individual goals were irreconcilable with this shared interest, a problem arose.
 
 
 
 
 
 alternative, which was adopted, was proposed by the FMB: purchase the colonists’ land, transfer title to the Aché, and relocate the colonists to better properties closer to roads and hospitals (Padwe and Weary 1997). The selected alternative satisfied most of the goals of the participants, and adequately resolved the problem. The problem which faced the three participants in the conflict over land at Mbaracayú can in part be understood through the examination of social context, the decision process, and the goals of the participants. KEY PARTICIPANTS AT MBARACAYÚ: SOCIAL CONTEXT Social process mapping is a tool used to understand the contextual nature of problems, focusing on individual participants and their interactions (Clark 2000). Clark and Wallace (1998) discuss a framework for mapping human social process, which relies on identifying participants, their perspectives and their base values, assessing strategies, and determining outcomes and effects of participant actions. Social process categories useful for contextualizing participant interaction at Mbaracayú have been applied to the three key participants in this case study (Table 1). The following discussion highlights elements most relevant to solving the problem. The Aché The Aché are an indigenous group of formerly nomadic hunter-gatherers, of uncertain ethnic affiliation but speaking a Tupi-Guarani derived language (Susnik and Chase-Sardi 1995). The Aché made contact with Paraguayan society over the past 50 years as the Paraguayan state expanded the national economy, in the form of roads and settlements, eastward through what was formerly a vast forested area. The Aché traditionally inhabited roughly 18,500 km2 of the Paraguayan interior (Hill and Hurtado 1996). As their territory eroded they were forced to make contact and incorporate themselves into Paraguayan society, although they still maintain hunting and gathering as an important means of survival. The Aché of Arroyo Bandera became involved in a series of increasingly violent encounters with the Paraguayan settlers of the María Auxiliadora colony after the establishment of that settlement by the Paraguayan Land Institute (Instituto de Bienestar Rural—IBR) in 1990. A new settlement of over 100 lots was made available for claims by landless rural people in what had once been publicly owned forest. The settlement was contiguous to the Mbaracayú Nature Reserve where the Aché maintain the legal right to hunt and gather using traditional bow and arrow methods. This right is outlined in Paraguayan Law 112/91, ratified by the Paraguayan legislature in 1991 (FMB 1993).
 
 Social process mapping is a tool used to understand the contextual nature of problems, focusing on individual participants and their interactions (Clark 2000). Clark and Wallace (1998) discuss a framework for mapping human social process, which relies on identifying participants, their perspectives and their base values, assessing strategies, and determining outcomes and effects of participant actions.
 
   
 
  
 
 Table 1
 
 Tupi-Guarani derived world view
 
 Settle the area quickly by deforesting, planting and other “improvements” to the colony Complain to IBR regarding lack of social services Harass Aché who threaten security
 
 Invoke legal right to hunt vs. colonist poaching Threaten to “pull out” of cooperative role with FMB
 
 Respect: seek a strong position within social relations of the area
 
 Not motivated as much by well-being in their poaching in the Reserve; rather, it is an expression of their dissatisfaction with their position relative to Aché in terms of Reserve use
 
 Tradition of hunting “la marisca”
 
 Poverty justifies resource use
 
 Frontier myth: the colonist as “civilizer” who must make the land productive
 
 Claim “original right” as lands are part of traditional homeland
 
 Respect: the conflict with colonists over land-use is an iteration of Aché identity and a form of positioning vís a vís their neighbors
 
 Well-being: the resources of the Reserve are important for the Aché to be able to nourish themselves
 
 History of conquest
 
 Idealization of pre-contact period when Aché were all strong and lived well
 
 Tension between self-image as poor and weak vs. image of hunter who can provide food
 
 Expect better social services from IBR
 
 Profit from speculation on their land allotments Practice agriculture
 
 Expect free access to the Reserve Expect to rely on Reserve for hunting, gathering activities
 
 The social context in the Mbaracayú Reserve.
 
 Strategies
 
 Base values
 
 Perspectives: myths
 
 Perspectives: expectations
 
 Deforesting in area, for agriculture
 
 Awarded exclusive rights to hunt in Reserve (i.e. Reserve animals are Aché domain)
 
 They are participants in a “land-rush”
 
 Conservation as justification for titling land to Aché
 
 Assert Aché desire for biodiversity
 
 Secure funds by resorting to international donors
 
 Remove source of conflict by relocating colonists
 
 Power: by intervening in conflict FMB legitimates its own power in the region—useful in future political issues
 
 Rectitude: FMB agents suffer ills of countryside to do altruistic job
 
 Myth embodied in mission statement
 
 Mandate (from international donors) to bring progress to region but also to conserve biodiversity
 
 Conservation and sustainable development myth
 
 To continue to manage theReserve without violent threats
 
 A point of first reference for disputants (a closer source of authority than government, court, etc.)
 
 Well organized social group
 
 Traditional enemies of colonists
 
 No tradition of private property
 
 NGO responsible for management of the Reserve
 
 “Landless” peasants settled in colony by IBR (land institute)
 
 Traditional culture
 
 Participant
 
 FMB
 
 Colonists
 
 Aché
 
 Social Process Category
 
     
 
  The Aché saw the new settlement as an infringement on the forest where they had traditional rights to hunt and fish. Most important for them was the strip of land containing thirty new lots which separated the Arroyo Bandera reservation area and the Mbaracayú Reserve (see map, Figure 1). This strip was the site of Aché trails that led to the Reserve. After the creation of María Auxiliadora, the Aché continued to use these trails, passing over what was now colonist territory. The Aché sought to maintain legally granted rights to hunt and fish in the Mbaracayú Reserve, and customary rights to pass over the colonists’ property. Their traditional culture, associated with Tupi-Guarani cosmology and described in detail by Clastres (1986), can largely be understood as the myth, in the sense of “guiding belief” (Lasswell and Holmberg 1992), governing their interaction with other stakeholders. It is important to note that the concept of
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 Figure 1
 
 
 
 The Aché sought to maintain legally granted rights to hunt and fish in the Mbaracayú Reserve, and customary rights to pass over the colonists’ property. Their traditional culture, associated with Tupi-Guarani cosmology and described in detail by Clastres (1986), can largely be understood as the myth, in the sense of “guiding belief” (Lasswell and Holmberg 1992), governing their interaction with other stakeholders.
 
 A map of Paraguay showing the Mbaracayú Reserve.
 
   
 
 
 
    
 
 land rights embedded in private property regimes is new to the Aché and contested by them. This tension explains in part their complaint against the colonists. For the Aché, the most important value involved was their wellbeing, both in terms of food resources and cultural survival. Also important was maintaining a powerful position as a community with respect to other actors in the area. María Auxiliadora colonists The colonists in the María Auxiliadora community had been settled there by the IBR, and thus felt that they had a legitimate claim to the land based on government authority. The predominant myth guiding their practices was that of the expanding frontier. Colonists on the frontier have strong beliefs in the importance of their role in bringing civilization and development to the region. To fulfill this role, they must make the lands “productive” by removing timber and converting the land to agriculture. A second myth operating on the colonists was a claim to entitlement justified by poverty. Poverty and deprivation is at the root of colonists’ requests to the government for assistance (their remoteness from social services such as schools and hospitals spurred their desire to leave the María Auxiliadora settlement), and also justified their appropriation of Reserve resources. Poaching thus had a symbolic importance for the colonists. Poaching was, in part, an attempt to improve economic wellbeing. It was also, however, an expression of their resistance to FMB’s centralized authority over the resources of the Reserve, and a claim of power relative to other participants. In their conflict with the Aché who sought to cross their territory, the colonists sought respect for their private property rights. They also sought respect in distinguishing the superiority of their settlement over the Aché, whom they considered savages (as they recounted to me on various occasions). The colonists took exception to the Achés’ use of the old paths out of fear of an infringement on their own newly awarded property rights. They were also upset with Aché conduct on their land. The Aché using the trail system cut down palm trees for their fruits and for fibers for weaving baskets. For colonists, however, palm trees are the only trees left standing when land is cleared for farming and later for cattle, so this particular infringement, born again of an Aché refusal to accept (or perhaps to understand) private property claims, was particularly irksome. The Fundación Moisés Bertoni The Fundación Moisés Bertoni, the third principal actor in this conflict, is the non-governmental organization responsible for managing the Mbaracayú Nature Reserve. The FMB’s myth and goal are evidenced in its mission statement: “to conserve biodiversity in harmony with the sustainable development of Paraguay’s people” (FMB 1996:3). To accomplish this, it was the stated
 
  
 
 The colonists in the María Auxiliadora community had been settled there by the IBR, and thus felt that they had a legitimate claim to the land based on government authority. The predominant myth guiding their practices was that of the expanding frontier.
 
  strategy of Reserve managers to work outside the boundaries of the Reserve, involving local people in the conservation of resources. FMB involved itself in the dispute because of its concern over the deforestation caused by the colonists, their illegal poaching within the Reserve, and the growing climate of unrest among stakeholders whom the FMB sought to involve in conservation. The importance to FMB of maintaining good relations with neighboring communities may be understood partially by questioning how FMB raises money for its operations. International donors from whom FMB seeks donations are increasingly interested in how FMB works in the field. Site visits by prospective donors are a principal tool for FMB fundraising. If FMB programs are unsuccessful in local communities, and if relations with those communities sour, it is unlikely that FMB will be able to attract future donors to its cause. To some extent, the FMB’s altruistic intentions are evident in their efforts at “helping” in the Paraguayan countryside. As well, respect and power were invoked via FMB involvement: by negotiating a settlement, FMB legitimized the nature of its authority in the region, gaining respect which could be used in other disputes with neighbors which impinged on Reserve management. Social process mapping in the Mbaracayú case helps to explain how the problem that developed around land use was constructed by each group. For instance, the colonist adherence to Western conceptions of private property directly conflicts not only with the traditional Aché understanding of human/ land interactions (and the absence of a concept of property), but also with Aché extensive resource use practices. Where campesinos leave only palm trees standing in cleared fields (to provide palm fruit and leaves for livestock), those same palm trees are the first species which Aché fell when moving across territory (in order to harvest fruit, fibers, pulp, and insect larvae). The importance of the palm tree for members of each group was different, but where those uses conflicted, problems developed. Attempts to resolve the problem without taking into consideration the cultural and social processes from which the problem arises are likely to prove unsuccessful.
 
 
 
 Social process mapping in the Mbaracayú case helps to explain how the problem that developed around land use was constructed by each group. For instance, the colonist adherence to Western conceptions of private property directly conflicts not only with the traditional Aché understanding of human/land interactions (and the absence of a concept of property), but also with Aché extensive resource use practices.
 
 TOWARDS A SOLUTION: DECISION PROCESS The social context, as characterized above, is reflected in the behavior of the actors in the process. How these participants interact in the formation of a problem, and in efforts to resolve it, determines the outcome of the policy process. Brewer (1983) identifies six phases of decision process through which problems pass, from their origins to resolutions. At Mbaracayú, these phases are discernable as described below. Initiation The formation of the Mbaracayú Reserve, the institutionalization of Aché userights within the Reserve, and the allotment of the María Auxiliadora colony occurred between 1989 and 1991, setting the stage for the problem to arise. It was at this point that colonists began to establish themselves in the area between
 
   
 
 
 
    
 
 the Aché reservation and the Reserve, and this was also the point during which the FMB began to enforce regulations governing poaching and legal hunting. The policy problem was identified variously by the different participants, and formally voiced during the participatory meeting held in 1992 to draft the 1993-1996 management plan for the Reserve (FMB 1993). Estimation Estimation includes the range of activities used to understand the extent and implications of a problem. At Mbaracayú, participatory meetings and longterm studies of Aché social organization and hunting, in conjunction with a study begun in 1993 to assess the impact of hunting on the Reserve, identified trends in exploitation of the Reserve’s natural resources (Hill et al. 1997). In addition, aerial photographs available in 1992 demonstrated the extent of new deforestation along the María Auxiliadora road. Finally, the importance of the land issue (interpreted by the colonists as Aché trespass, and by the Aché as unfair appropriation of traditional Aché territory by colonists) was made evident at participatory rural appraisal meetings held by FMB staff in both María Auxiliadora and Arroyo Bandera during 1995. In 1996 I began discussing options for resolving the problem with Aché and campesino leaders. The idea that FMB might raise funds to buy campesino lands and transfer title to the Aché was broached during these meetings. Selection In part because campesinos were eager to sell their land (and in fact approached the Aché individually urging this course of action), in 1996 I developed a proposal to purchase 30 lots in María Auxiliadora and transfer title to the Aché of Arroyo Bandera. This policy option was not immediately embraced by FMB. The eventual adoption of the policy by FMB came about in part because Aché leaders repeatedly requested that FMB help them gain title to colonist lands, and at one point made this request to a donor who was visiting Arroyo Bandera on a tour with FMB representatives. I also enlisted the members of María Auxiliadora colony to petition the Paraguayan Land Institute (IBR) to allow the settlers to relocate. The petition gave FMB some assurance that the proposed policy was reasonable and could be successful. Implementation FMB found a donor willing to invest in the proposed policy, and received a grant to implement the proposal. From 1997 to 1998 FMB staff purchased colonist properties at María Auxiliadora and assisted the colonists in relocating to other IBR settlement areas. Prices were set for the properties based on a standardized and agreed upon protocol which was used to evaluate each property’s value. The protocol was based on extent of deforestation, the number and productivity of fruit trees and other perennial plants, condition
 
  
 
 In 1996, I began discussing options for resolving the problem with Aché and campesino leaders. The idea that FMB might raise funds to buy campesino lands and transfer title to them to the Aché was broached during these meetings.
 
 
 
 
 
 and extent of fencing on the property, and other factors. The FMB also assisted the Aché in completing the necessary paperwork to assume title of the properties. Evaluation The process was subject to a continual series of dialogues between FMB staff and the parties involved, forming a kind of continual feedback loop throughout the process. FMB internal documents and progress reports to donors also served as evaluation. Termination The “problem” ended when the last colonist had been relocated to new property. At this point the local situation was completely changed: one of the principal actors in the problem no longer existed as a presence in the region. The resulting political landscape was completely different from what it had been when the problem arose. TRENDS, CONDITIONS, AND PROJECTIONS Problem orientation, the effort to fully identify the component parts of problems, requires an understanding of trends and conditions which influence the policy process and the likely outcome. Five specific trends are of importance to the problem at Mbaracayú, and each has been shaped by conditioning factors dependent on local history, custom, and the participants’ involvement based on their myth, values and perspectives. The first, and most pressing trend in this conflict, was that of violence. Between 1991 and 1997, tensions mounted between the newly arrived settlers and the Aché. In conversations at Arroyo Bandera, the Aché spoke of killing colonists they found poaching in the forest. Likewise, campesino representatives complained to FMB workers that if the Aché continued to cut down palm trees on their property, “someone would get hurt.” In 1997, a group of Aché returning from a foraging trip in the forest reported that poachers had fired shots over their encampment at night. The trend towards violence between the two groups is bounded by the condition of historical violence between the Aché and colonists in Eastern Paraguay. Hill and Hurtado (1996) describe the Aché “contact period,” in which the Aché group emerged from relative isolation into increased contact with Paraguayan society, as a period of warfare between colonists and the indigenous group. As settlements expanded into Aché territory, up through the 1970’s, the Aché engaged in raids on small farms, carrying away metal tools, manioc, and other items. In retaliation, colonists sent raiding parties to attack the nomadic bands in the forest, often killing members of the Aché groups. These experiences remain fresh in the minds of campesinos and Aché alike, and the increasingly tense interaction between campesinos and Aché in the land conflict problem at Mbaracayú seemed to follow directly from those earlier
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 times. Projecting this trend out into the future, it was apparent that if the problem was not addressed, there would be a violent encounter between members of the two groups. The shots fired over the Aché camp were indicative of a second trend at Mbaracayú, namely, that of illegal poaching in the Reserve. Anecdotal evidence—local gossip, the sounds of shotguns and dogs in the Reserve, and the appearance of game meat at local markets—pointed to an increase in poaching following the creation of the María Auxiliadora settlement. Whereas the Aché are granted the right to hunt and gather in the Reserve, the colonists, as relative newcomers to the area, do not have this right. Colonists hunt illegally with shotguns, and are much more effective at taking large-packet game such as tapirs (Tapirus terrestris) and peccaries (Tayassu pecari) than are the Aché with bows and arrows. A 1997 study (Hill et al. 1997) showed the impact of colonist hunting to be of much greater concern for the long-term viability of these species. Poaching, therefore, is a source of conflict and disagreement between the Ache and the colonists, who are competing for game, and also between FMB and the colonists, as FMB is charged with protecting those species. Conflict between Reserve management and poachers has, in recent years, resulted in exchanges of gunfire between park guards and poachers, and several poachers have been arrested. The trend of colonist poaching in the Reserve is conditioned on the legal status of the two groups in the law which establishes the Reserve and gives hunting rights only to the Aché (FMB 1993: 78-85). The trend is further bounded by the geographical distribution of colonists and Aché in specific sites along the border of the Reserve, the result of settlement policy instituted by the Land Institute (IBR). The projection of the poaching trend into the future, and the elimination or severe reduction of game species in the Reserve which would result, alarmed both Reserve managers and the Aché. A third element of concern for the parties involved was the deforestation caused by the activities of the colonists along the María Auxiliadora road. The campesinos were gradually clearing their property of all trees as they extended the planting of manioc and other crops from the road back to the rear limits of their properties. Furthermore, the timber on these properties (which were fully forested in 1990) was the principal value which rewarded the colonists’ land speculation in its early phase. Deforestation on colonist land is largely conditioned on the timber economy which drives rural Paraguay. There is a large black market (untaxed and unregulated) export of timber to Brazil, and local timber travels from the Mbaracayú area to the Brazilian border 25 km away. Timber provides needed cash to smallholder farmers who face low market prices for cash crops, due to high transportation costs.1 The deforestation taking place, and the projection of that trend into a future in which the properties would be completely deforested, was of concern to FMB. The organization is charged with the “sustainable development” of the area surrounding the Reserve. To comply
 
  
 
 Poaching, therefore, is a source of conflict and disagreement between the Ache and the colonists, who are competing for game, and also between FMB and the colonists, as FMB is charged with protecting those species. Conflict between Reserve management and poachers has, in recent years, resulted in exchanges of gunfire between park guards and poachers, and several poachers have been arrested.
 
 1
 
 Interestingly, the colonists complained that the lack of a viable trucking road made the removal of timber less profitable than they wanted, and slowed the removal of timber.
 
  with this mandate, FMB has traditionally employed extension practices to teach agro-forestry and other economic alternatives that will leave forest standing on private property surrounding the Reserve. Like FMB, the Aché, who, it should be noted, also sell timber from their own property, were also concerned with deforestation by the colonists. The Aché predicted that it would inhibit the migration of game from the Reserve into their own reservation, which is already largely over-hunted. A fourth trend which influenced and was evidenced in the problem was the lack of infrastructure, social services and extension in the María Auxiliadora colony. Land Institute (IBR) settlements are largely given out by the government as concessions to demands voiced by organized rural groups. Often they are thereafter ignored by the government, or given inadequate support. This was the case at María Auxiliadora. The trend is in part a function of the low population density of the area, a condition that arises because of the colony’s proximity to the large, uninhabited Reserve, and to the relatively sparsely settled indigenous reservations (which are generally low priorities for the government anyway). The lack of population density, and the geographic limits to road building, meant that government investments in social services and infrastructure were not justifiable. Projecting this trend forward, it was highly unlikely that the disputed, isolated section of the María Auxiliadora colony would accommodate a viable community; the residents would likely be poorer and have a lower quality of living than settlers elsewhere. The final trend bearing on the problem was the gradual calcification of property regimes in the area over the course of the last ten years. The boundaries drawn up by the government during this period, the result of expropriations and land sales, divided the region into smaller discrete units with enforceable property rights, where before there had been only a few larger, unsettled units of land. The trend is rooted in the historical condition of the settling of the Paraguayan frontier. The series of events which formed the modern incarnation of the settlement pattern included the establishment of the María Auxiliadora colony in 1990, including the thirty lots in question in this land conflict, the legal titling of the Arroyo Bandera reservation (settled in 1980, but legally owned by German missionaries until recently), and the establishment of the Mbaracayú Reserve in 1991. This trend led to the gradual erosion of the Aché claim of a right to access the Reserve on trails which crossed campesino land. As the mapped boundaries became more entrenched, they defined differing land use, creating a mosaic of forested and deforested, settled and abandoned areas visible from the air and using satellite imagery.
 
 
 
 At Mbaracayú, the common interest of the three parties was peaceful co-existence. Tensions which threatened this interest resulted where individual goals of participants came into conflict with those of other participants. Aché at Arroyo Bandera sought to maintain traditional resource use rights. Colonists at María Auxiliadora sought to earn their livelihoods from the process of colonization (a process traditionally involving selling timber, engaging in agriculture, and hunting) and to protect their newly claimed properties.
 
 ALTERNATIVES AND RECOMMENDATIONS TO SOLVE THE PROBLEM At Mbaracayú, the common interest of the three parties was peaceful coexistence. Tensions which threatened this interest resulted where individual
 
   
 
 
 
    
 
 goals of participants came into conflict with those of other participants. Aché at Arroyo Bandera sought to maintain traditional resource use rights. Colonists at María Auxiliadora sought to earn their livelihoods from the process of colonization (a process traditionally involving selling timber, engaging in agriculture, and hunting) and to protect their newly claimed properties. The Fundación Bertoni sought to protect biodiversity in the Reserve and to assist in the development of surrounding communities. Viewed in terms of these goals, the policy problem, in its simplest form, existed where the goals and practices of individual participants were at odds with each other. As a result, the common interest was unattainable under those conditions. Seeking a solution to the problem, all three participants hoped for an outcome that would allow them to stay as true to their original goals as possible. There were several alternatives available. In understanding how a policy solution emerges, it is important to realize that policy is not simply conceived of by a “policy maker” (i.e., a government body invested with authority) and then implemented. According to Lindblom (1980), implementation invariably shapes or changes policy to some extent. Nevertheless, proposed alternatives often originate from powerful players within the policy process, such as a government regulating body charged with this duty by law. The policy maker in this case study could be considered to be the Fundación Moisés Bertoni, since the FMB had access to money, and had a government-backed mandate to administer the Reserve and to involve itself in sustainable development in areas surrounding the Reserve. The FMB, then, was well positioned to select and promote certain policy alternatives over others to resolve the problem. One alternative available to FMB was to ignore the problem, or to delay addressing the problem. Where policies result in pronounced winners and losers, policy makers often prefer to ignore problems rather than to face losing the support of those disadvantaged by their policies. However, in the case of Mbaracayú, it is possible that the severity of the problem forced the issue. Extension agents working for FMB, myself included, played an important role in making the directors of the organization aware of the gravity of the situation. Violence in the region could attract the attention of the Paraguayan press, and resulting news articles would erode public confidence in the NGO. Furthermore, studies of poaching impact on the Reserve’s wildlife would eventually be published in scientific journals. These articles would form part of the criteria on which FMB’s performance in the region would be judged by donors and others. By taking steps to eliminate problems, the FMB would avoid much criticism; an approach which simply maintained the status quo would be unsatisfactory to those judging FMB’s behavior. A second alternative was to seek an agreement between the Aché and the colonists, stipulating where the Ache could cross colonist land, and what their conduct would be during that crossing. In exchange, colonists could perhaps be persuaded to cease illegal hunting in the Reserve. Such a proposal, however, suffers from several shortcomings. Significantly, it fails to identify the under-
 
  
 
 Seeking a solution to the problem, all three participants hoped for an outcome that would allow them to stay as true to their original goals as possible. There were several alternatives available. In understanding how a policy solution emerges, it is important to realize that policy is not simply conceived of by a “policy maker” (i.e., a government body invested with authority) and then implemented. According to Lindblom (1980), implementation invariably shapes or changes policy to some extent.
 
  lying social processes guiding participant actions. For instance, the alternative is complex—it is a further refinement of use-rights which were already established in the Reserve area, and which were part of the reason a problem had arisen in the first place. Both the original use-rights definition and the proposed alternative suffer from unenforceability, an element of the complexity of the solution. Lack of funds for patrols, fear of armed conflict on the part of on-theground managers, and the sheer size of the Reserve all conspire to make such rules largely unenforceable. The “use-rules” alternative also would require colonists to admit that they participate in illegal activities within the Reserve. Although this was widely acknowledged to be true, obtaining such concessions was probably unrealistic. Also unrealistic would be an assumption that after such an agreement the colonists would be able to curtail their own poaching— there is little evidence that colonist communities are able to manage their own activities for conservation in this way. The “use-rules” alternative is also defective in that it fails to acknowledge the Aché claim to original and customary possession of the land settled by María Auxiliadora colonists. Finally, an agreement stating rights and conduct of each party would fail to address the deforestation carried out legally by peasants on their own properties, an issue of great concern to both Aché and Reserve managers because of its impact on species migration in and out of the Reserve. As mentioned already, the selected alternative was an “integrated” solution, a plan proposing that the FMB purchase, and deed to the Aché, the properties of the María Auxiliadora colonists (Padwe and Weary 1997). In effect, this proposal sought to “undo” a poor policy which had been implemented by the IBR in 1990 when the Institute parceled out these lots to landless peasants. The corrective policy was readily endorsed by both the Aché and the colonists—an indication of the policy’s ability to address the problem—and was acceptable to the FMB. For FMB, the policy appealed both because it eliminated the possibility of future aggressions between the Aché and the colonists, and because FMB’s goal of protecting biodiversity was furthered by the removal of many of the illegal poachers from the area. Additionally, by influencing the outcome of the problem, the FMB satisfied its desire to gain more respect for itself as a policy maker in the region. The cost to the NGO was relatively small—the entire project cost $70,000 and funders were supportive of the approach. For colonists at María Auxiliadora, the policy in some ways rewarded their initial participation in the IBR settlement scheme. The FMB was able to pay colonists an amount they felt was commensurate with the value of the property. The colonists had not been established for a long time in their properties, and they had already reaped the initial rewards of the colonization process (i.e., sale of the easily removable timber and high agricultural yields from initial soil fertility after burning). As well, the policy facilitated their desire to move on to other areas where roads, hospitals and schools existed close enough to give them support—moving to a new area where these were available was more
 
 
 
 As mentioned already, the selected alternative was an “integrated” solution, a plan proposing that the FMB purchase, and deed to the Aché, the properties of the María Auxiliadora colonists (Padwe and Weary 1997). In effect, this proposal sought to “undo” a poor policy which had been implemented by the IBR in 1990 when the Institute parceled out these lots to landless peasants.
 
   
 
 
 
    
 
 feasible than attempting to influence the Paraguayan government to bring those services to the María Auxiliadora area. For the Arroyo Bandera Aché, the policy resulted in an increase in the size of their land holdings from 500 to 800 hectares. After the policy, they had secured a shared border with the Mbaracayú Reserve, insuring access to productive hunting areas. The threat of violence from campesinos was also greatly diminished, both within the Reserve (from poachers) and along traditional access routes which formerly crossed the María Auxiliadora colony. Competition between the Aché and the colonists for status in the region no longer involves the María Auxiliadora colonists, although the Aché still have strained relations with other neighbors. SOME SHORTCOMINGS OF THE RELOCATION POLICY The selected alternative thus has gone a long way towards satisfying the participants involved in the problem. It is worthwhile to take a moment to look at some implications of the policy which may be less than optimal. The new conditions which resulted from the policy process will have a bearing on future problems in the region. It should be noted, for instance, that in agreeing that the colonist lands must be purchased, the Aché claim to “original ownership” of those lands is undermined. Human rights organizations campaigning for rights of indigenous peoples have been wary of pursuing a strategy of “buying back” indigenous properties from governments for just this reason (Rothschild, Amazon Alliance, personal communication). Furthermore, the precedent set by the FMB in interceding on behalf of the Aché, if not handled properly, may set the stage for a future paternalistic relationship between the NGO and the community it hopes to serve. Similarly, the series of events described here further institutionalized the role of the FMB in the region. In the future, local communities may find that their interests are not congruent with those of the NGO, and may find it more difficult to argue against FMB’s policies as the NGO gains power. It is also important to note that FMB’s concern over colonist deforestation on the María Auxiliadora tract may not have been resolved by the selected policy. Although the Aché currently state that their goal of hunting motivates them to maintain forest on the properties, they are subject to many of the same social and economic constraints which faced the colonists. In the future Aché goals may change, they may desire more agricultural lands or money from timber sales, and deforestation may be the result. For the past two years, however, the rate of deforestation on these lands has decreased (Hill, personal communication). Finally, relocation schemes enacted in the name of conservation have been widely criticized in Latin America and elsewhere. Current efforts to involve communities in conservation around the world have emerged out of the policies to exclude people from protected areas which resulted in displacement
 
  
 
 The selected alternative thus has gone a long way towards satisfying the participants involved in the problem. It is worthwhile to take a moment to look at some implications of the policy which may be less than optimal. The new conditions which resulted from the policy process will have a bearing on future problems in the region.
 
 
 
 
 
 of human populations and much suffering by those people. In the current case, these negative results were mitigated by the relatively small number of families involved (fewer than thirty), the relatively short tenure of those families on these lands before the policy was adopted, and the satisfactory compensation of the inhabitants. CONCLUSION Land conflict along the Mbaracayú Reserve border was the direct result of competing interests of colonists, Aché, and Reserve managers. Where the colonists sought to develop their recently allotted land for agriculture, in order to improve property values and see a return on their investment of labor and effort in obtaining the land, the Aché sought to maintain access to the Reserve over a long-established trail network across colonist property. FMB, dedicated to protecting biodiversity both through conservation of the Reserve and through development work in the buffer-zone surrounding the Reserve, sought to decrease the impact of colonist deforestation and poaching, and to maintain good relations with all stakeholders in the conservation program. These goals and practices were not easily compatible, leading to the problem as this paper has defined it. As the case of land dispute at Mbaracayú illustrates, participants in policy problems operate in accordance with their own expectations, operative myths, and base values, and are constrained by historical trends and conditions which affect their actions. Understanding these elements is crucial to developing a problem-oriented approach to problem solving, and to success in this case. ACKNOWLEDGEMENTS My work in Paraguay was supported by the Fundación Moisés Bertoni, The Nature Conservancy, the U.S. Agency for International Development, AVINA, and the Weeden Foundation. Without the support, cooperation, and open-mindedness of the Aché community of Arroyo Bandera and the members of the María Auxiliadora colony, no solution at Mbaracayú would have been possible. Frank Fragano in Asunción deserves a great deal of thanks for hosting families of Aché and field-weary researchers at his house for weeks at a time over several years.
 
 As the case of land dispute at Mbaracayú illustrates, participants in policy problems operate in accordance with their own expectations, operative myths, and base values, and are constrained by historical trends and conditions which affect their actions. Understanding these elements is crucial to developing a problem-oriented approach to problem solving, and to success in this case.
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 APPENDIX VISUAL AIDS USED IN THE ORAL PRESENTATION Slide 1
 
 The title for the presentation.
 
 Slide 2
 
 Each participant in the problem is briefly introduced.
 
   
 
 
 
    
 
 Slide 3
 
 The common expectation of all parties conflicts with the individual goals of each group.
 
 Slide 4
 
 In part because the implemented policy addressed the goals of each participant, the policy could be described as a “win-win-win” solution.
 
  
 
  Slide 5
 
 In presenting my involvement as a participant observer, working on development and research with the Arroyo Bandera community, this slide helps to identify the presenter’s standpoint.
 
 Slide 6
 
 This slide introduces the first section of the lecture, which will focus on the social context of the problem. In coming slides, the location of the problem will be reviewed, and each participant will be described in detail. Discussions will focus on the social context of each participant, and each participant’s goals and values.
 
 
 
   
 
 
 
    
 
 Slide 7
 
 This slide focuses audience attention on Paraguay and on the Mbaracayú Forest Nature Reserve project.
 
 Slide 8
 
 This slide introduces the Fundación Moisés Bertoni (FMB) as a participant, provides the FMB mission statement, which guides the actions of the FMB. The slide also highlights the goals of the participant.
 
  
 
  Slide 9
 
 During discussion of the FMB, the graphic image changes to maintain audience attention and interest.
 
 Slide 10
 
 This slide introduces the Aché as a participant in the problem, and identifies the goals which the Aché held during the policy process.
 
 
 
   
 
 
 
    
 
 Slide 11
 
 During discussion of the Aché, the graphic image changes to maintain audience attention and interest. The image of an old man and his grandson is designed to demonstrate the historical trends which help to explain current Aché subsistence and land-use patterns; the young boy is symbolic of the future of the Aché.
 
 Slide 12
 
 This slide introduces the María Auxiliadora colonists as participants in the problem, and identifies the social context within which they participate.
 
  
 
  Slide 13
 
 During the discussion of the colonists, the graphic image changes to maintain attention and interest. The image of the frontier vaquero or cowboy, and the image of the settler with his horse cart, are intended to visually portray the frontier myth which forms part of the social context for the settlers.
 
 Slide 14
 
 The trends which have influenced the current problems are explained in detail. The image depicts an area where valuable timber has been removed and the remaining forest has been burned to enable short term agriculture gains.
 
 
 
   
 
 
 
    
 
 Slide 15
 
 This slide initiated discussion of the second part of the presentation, the policy process. Each of six phases of the problem-solving process are discussed.
 
 Slide 16
 
 This slide emphasizes how the policy process has attempted to address the goals and expectations of each participant. In doing so, the process has created a “win-win-win” solution to the problem. The problem-solving process is not wholly positive, of course, and the possible “downsides” for each participant are also discussed.
 
  
 
  Slide 17
 
 
 
 This slide concludes the presentation. Recommendations are given for the use of this case as an example of a mostly successful policy process which can serve as a model for other policy problems. The image of an Aché boy using a miniature bow and arrow is meant to be a hopeful one, affirming human dignity and reminding viewers of the importance of our decisions for future generations.
 
   
 
 
 
    
 
 
 
 ABSTRACT The Illegal Extraction of Mai hom, a Non-timber Forest Product, in Khao Yai National Park, Northeast Thailand Christie M. Young, Yale School of Forestry & Environmental Studies
 
 In 1962, the Kingdom of Thailand designated “Big Mountain,” Khao Yai as its first national park. This act was an effort to safeguard rapidly diminishing natural resources as well as further socioeconomic development in the nation. Today, the illegal extraction of the culturally and economically important nontimber forest product, mai hom, in the park has become a complex, multi-faceted issue. Mai hom, the resin soaked heartwood of the aloewood tree, Aquilaria crassna Pierre ex H. Lec. (Thymelaeceae) is coveted worldwide for the fabrication of medicines and aromatic products. Ecologically, the illegal extraction of mai hom threatens both the long-term viability of the Aquilaria population as well as the impressive biodiversity within Khao Yai National Park. This paper analyzes the social, economic, and political issues surrounding this problem. Improper implementation, administrative disorganization and disinterest, and an inability to thoroughly analyze and reconcile the problem of illegal mai hom extraction all contribute to the problem. My proposed conservation alternative targets three levels: local, national, and international. First, on the local scale, improved ranger patrols within and around the park perimeter emphasize increased safety and preparedness. The ranger patrol brigade will include ex-mai hom collectors in the task force, with the aim of providing employment opportunities, decreasing hostile encounters in the forest, and utilizing the experience of former collectors. Environmental education in local communities is another local component. Second, community-based Aquilaria plantations will supply both the demand for mai hom, as well as provide additional employment opportunities to the local population. Third, at the national level, increased penalties for poaching will serve as a greater deterrent against opportunistic collectors and put economic pressure on organized mai hom operations. Fourth, at the international level, the Royal Forest Department and non-governmental organizations can place Aquilaria on the Convention on the International Trade of Plants and Animals international endangered species list. This will enlist international leverage and advocacy to spread awareness of the situation. The illegal extraction of mai hom is a volatile and complex social and ecological issue. This problem may be addressed in large part by the recommended conservation strategy, with greatest emphasis at the local scale. Evaluations and improvements must be encouraged. The resulting policies should be increasingly tailored to the needs of the current situation with an eye toward the future. CHRISTIE M. YOUNG received a Master of Forest Scientist degree (2000) at the Yale School of Forestry & Environmental Studies. Her research interests focus on tropical forest ecology and management with useful applications to local people and developing countries. She is particularly interested in economic botany, social justice, and ecosystemology. A University of California Berkeley graduate, Christie has worked in Thailand, Ecuador, Mexico, and Hawaii. She has aspirations to live in the tropics, teach students in the field and conduct research that is socially and ecologically responsible. Christie M. Young, 35679 Dee Place, Fremont, CA 94536. Phone: (510) 792-1168; Email: [email protected]
 
  
 
  
 
 
 
 ABSTRACT Recommendations For a Smooth Ecological and Social Transition into the Future for Agro-pastoralists of the Baringo Lowlands, Northern Kenya Kerry M. Cesareo, Yale School of Forestry & Environmental Studies
 
 The Housatonic River flowing through western Massachusetts is contaminated with high levels of polychlorinated biphenyls (PCBs), which originated from Pittsfield’s General Electric facility during the years 1929 to 1977. In 1997, public outcry over the extent of contamination and the potential threat to public health and the environment escalated pressure on government authorities for cleanup of the river and surrounding areas. General Electric, the U.S. Environmental Protection Agency, and Pittsfield city officials negotiated for two years the details of a settlement to begin remediation and restoration on the upper reach of the river. The goal is to restore the river ecosystem to a “fishable, swimmable” state. The resultant plan calls for excavation and landfilling of portions of contaminated sediment and soil while capping the remainder in situ. The plan also outlines a generous brownfields redevelopment plan for the General Electric site. The mayor, the media, and others hail the settlement as a great success, however, local environmentalists believe the settlement fails to provide the most comprehensive cleanup within practical limits and does not take necessary precautions against recontamination. Poor implementation of public participation, through a powerless Citizen’s Coordinating Council (CCC), prevented the broader public from effectively participating in the debate. Consequently, the economic concerns of more wealthy and powerful participants won out. This paper describes and analyzes the decision process used in negotiating the settlement, to explain why the settlement falls short of previously stated goals for environmental cleanup and protection. The paper offers an alternative for actively involving the public and subsequently improving the decision process for cleaning up the lower reaches of the river. Revising EPA’s model of public participation to allow for a CCC representative at the negotiating table would ensure multiple advocacy and thereby promote a more contextual selection process. Although the economic redevelopment issues relevant to Pittsfield will not play a role in Lower River negotiations, pursuing the same model of public participation will likely produce similar unsatisfactory results since the settlement for the Upper River has set a precedent of minimum cleanup. By revising EPA’s model of public participation and promoting interdisciplinary problem solving, a more comprehensive restoration of the Lower River can be achieved. KERRY M. CESAREO is currently pursuing a Master of Forest Science degree at the Yale School of Forestry & Environmental Studies. She is supported in part by a Doris Duke Conservation Fellowship. In 1997, she received a Bachelor of Science degree in Biology at the University of North Carolina at Chapel Hill. Past experience includes work in ecology research and environmental consulting, as well as work on various environmental and social justice issues through the Carolina Community Foundation, U.S. PIRG, and AmeriCorps*VISTA. Kerry M. Cesareo, 3005 Alicia Dr., Wall, New Jersey 07719. Phone: (732) 681-5941; Email: [email protected]
 
   
 
 
 
    
 
 
 
 ABSTRACT Recommendations For a Smooth Ecological and Social Transition into the Future for Agro-pastoralists of the Baringo Lowlands, Northern Kenya (abstract) Ashley G. Lanfer Yale School of Forestry & Environmental Studies
 
 The semi-arid Baringo lowlands of northern Kenya are inhabited primarily by agro-pastoralists. Each of Baringo’s three agro-pastoral ethnic groups historically practiced subsistence ranching on communally owned land. In 1895, Kenya became a British protectorate. Westerners perceived the indigenous health care, education and communal property systems of the Baringo lowlands as inadequate. They implemented powerful new systems of health care, education and property in an effort to modernize, westernize and develop Baringo. As a result, the transition in Baringo from traditional livelihoods on communally owned land to western livelihoods on privately owned land has been ecologically and socially destructive. Grazing land has become increasingly degraded. There has been sharp decline or local extinction of terrestrial flora and fauna species. The human population is increasing faster than the national average. Heavy emphasis is placed on formal, impractical education. Local people experience inner conflict between the traditional values of an interdependent community and the western values of individual wealth, property and power. If current trends continue, increasing land degradation will further compromise local people’s ability to survive. Many potential alternatives are unreasonable due to Kenya’s poor political and physical infrastructure and the semi-arid climate. Also, foreign aid hand-outs have been neither consistent nor socially beneficial to local people and increased reliance on these programs is therefore not recommended. This analysis focuses on how Western influence can be used for the good of the land and its people. Recommended policies incorporate new economic realities into traditional land uses. They include the facilitation of a smooth, equitable transition into a private property system; stabilization of domestic livestock populations through more sophisticated participation by Baringo residents in the market economy; expansion of family planning to all Baringo residents; and greater participation in and benefits from conservation by local people. These recommended policies have been tested and proven by families, individuals, or communities in Baringo with assistance from a local environmental NGO. ASHLEY G. LANFER is a student at the Yale School of Forestry & Environmental Studies and expects to complete her Master’s degree in Environmental Science in 2001. She worked for Rehabilitation of Arid Environments (RAE) Trust in Baringo, Kenya in 1997 and 1998. Based on research on innovative land management strategies of local people, Ashley wrote two land management handbooks for semi-literate East African pastoralists. Her research focus at Yale has been trans-boundary protected areas in the tropics. In 2000, she researched and wrote a booklet for southern African communities affected by trans-boundary protected areas. Ashley received a Bachelor of Arts in English and in Environmental Studies with an emphasis in Environmental Writing from Dartmouth College. She received the Downey Prize in Environmental Studies and the Lombard Public Service Fellowship at Dartmouth. Ashley’s other experiences include developing educational curriculum with the Cheetah Conservation Fund in Namibia, and free-lance writing. Ashley G. Lanfer, 197 15th Street, Atlanta, GA 30309. Phone: (203) 865-2686; Email: [email protected] or [email protected]
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 Part III: Interdisciplinary Problem Solving in Practice– Student Case Studies and Other Applications 1990-1998 Part III of the Bulletin includes five additional cases on species and ecosystem conservation. They illustrate the flexible use of the interdisciplinary problemsolving concept. The first paper examines “problem definition,” in fact multiple competing problem definitions, in conservation of biodiversity in Hawaii. The second paper examines the role of zoos in conservation and education, and it questions the policy content of contemporary zoo management. The third contribution focuses on the values at play in a county-level policy process seeking sustainability in Western Wyoming. The fourth analysis critiques the early conceptualization and organization of the Canadian and United States “Yellowstone to Yukon” initiative, a transnational conservation effort. The final paper examines the perspectives that tend to divide people into polarized groups, and the related problems this creates for conservation. All cases offer insights and practical recommendations to improve problem solving in species and ecosystem conservation and move it toward a more interdisciplinary, successful approach. These five cases were selected from over 130 student cases prepared between 1990 and 1998 in the “Species and Ecosystem Conservation: An Interdisciplinary Approach” course. Table 1 lists, in so far as the record permits, all student names and projects during this period, and Figure 1 maps the locations of the studies.
 
   
 
 
 
    
 
 Table 1
 
 Authors and titles of student papers from the 1990-1998 “Species and Ecosystem Conservation: An Interdisciplinary Approach” course.
 
 1. Bhatt, Seema, Peyton Curlee, Peter Schuyler, and Mary Taylor. 1990. Ecosystem conservation: Managing processes-predation and fires. 2. Cymerys, Peggy, Yance de Fretes, and Rosalyn Johnson. 1990. Conservation implementation. 3. Donnay, Tim, Mellissa Grigione, Gina Hirsch, Arnald Marcer-Batlle, Rob Marshall, and Lilli Sheeline. 1990. Tasmanian tiger: Applying a policy orientation to conservation biology. 4. Kennedy, Ted, Vicki Nichols, and Rich Wallace. 1990. Marine policy: Coordinating for improved performance. 5. Leisure, Blair, and Tim Sullivan. 1990. Conservation Biology Society awards: Model government conservation programs. 6. Bennett, Nicholas G. 1992. The Japanese-American whaling dispute: The importance of national values in biodiversity conservation. 7. Collins, Charles H. 1992. The North American Waterfowl Plan: The plan, the history and key actors. 8. Ebbin, Syma A. 1992. Conservation policy and the decline of the wild salmon: The stock concept: Biological or political tool? 9. Eid, Andre-Thomas. 1992. Biopolitics: Good solutions to wrong problems, Norway. 10. Gibson, Dean. 1992. The golden lion tamarin conservation program, Brazil. 11. Goodyear, Molly. 1992. The policy process and the decline of the Pacific salmon. 12. Griffin, Jeffery. 1992. Conservation policy and the decline of the wild salmon: Developing a policy perspective. 13. Knoetter, Greg. 1992. Science and politics in the Adirondack Park, New York. 14. Lundal, Lisa. 1992. Olympic National Park conservation. 15. Musinsky, John N. 1992. The North American Waterfowl Plan: Organizational structure. 16. Rahr, Guido. 1992. The wild salmon: Patterns of decline. 17. Shemitz, Leigh. 1992. California riparian restoration. 18. Simonov, Eugene. 1992. Greater Yellowstone Ecosystem. 19. Tabor, Gary M. 1992. The North American Waterfowl Plan: Problem definition. 20. Van Breda, Anita. 1992. Organizational management of biological invasions: St. John’s feral donkeys and the National Park Service. 21. Vernegaard, Lisa. 1992. Introduction and obstacles to ecosystem management. 22. Wohlgenant, Tim J. 1992. The North American Waterfowl Plan: Related policies and programs. 23. Cohen, Elana, Felton Jenkins, Mary Jensen, Allen Lebovitz, and Lisa Suatoni. 1993. An evaluation of the Center for Marine Conservation’s Global Marine Biological Diversity Strategy: “What’s the problem with the problem definition?” 24. Bertrand, Matt, and Naomi Echental. 1993. Endangered species legislation in the U.S. and Australia: An analysis of the listing processes and their effectiveness for species protection. 25. Green, Dawn. 1993. Strategies for sustainable ecotourism planning. 26. Enzer, Maia J. 1993. Social process in the Greater Yellowstone Ecosystem. 27. Pitt, Jennifer. 1993. Policy overture and the Vision: What we can learn from failure in the Greater Yellowstone Ecosystem. 28. Martincich, Melissa. 1993. Implementation: The employment of means to achieve a given end. 29. Merbs, Heather. 1993. Outcome: Termination in the USFWS and endangered species policy. 30. Weintraub, Bern. 1993. What’s in a name? The missions of the New York Zoological Society. 31. Brannon, Ed. 1993. The interface between problem definition and organizational learning: The case of Loon Mountain Ski area expansions in the White Mountains National Forest. 32. Vachuda, Thomas. 1993. Organizations, accountability and action: The preservation of Yellowstone’s hydrothermal resource. 33. Doolittle, Amity. 1993. 34. Reid, Collen. 1993. 35. Mathison, Scott. 1993. 36. Filardi, Chris. 1993. 37. Heimsath, Arjun. 1993. 38. Anderson, Heidi, Tanya Rubenstein, and Eva Witten. 1994. The Exxon Valdez oil spill: A policy analysis of the post-settlement restoration process. 39. Balte, Geoffrey. 1994. 40. Barrett, Brooke. 1994. Termination in the Tongass? Creating a new agenda. 41. Bayindir, Berna. 1994. 42. Beckerman, Andrew, and Sarah Cole. 1994. An analysis of the role of Green Innovations in Australian conservation: Complex issues and the policy process.
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 43. Brownlow, Alec. 1994. 44. Cleveland, Elizabeth. 1994. 45. Conboy, Danielle. 1994. 46. Corbett, Miel. 1994. 47. Flack, Stephanie. 1994. 48. Girdler, Binney. 1994. 49. Meyerson, Fred. 1994. 50. Naro, Eugenia. 1994. 51. Noriega, Rodrigo. 1994. 52. Pelletier, Suzanne. 1994. 53. Stewart, Jamie. 1994. 54. Trtanj, Julie. 1994. 55. Acharya, Tanka, Achyut Gyawali, Wendy Brewer Lama, and Jai Mehta. 1995. An analysis of the policy-orientation on Makalu-Barun Conservation Project, Nepal. 56. Barry, Dwight. 1995. An exploration of self-in-context: Teaching and organizational effectiveness on the San Juan Grizzly Project, Round River Conservation studies. 57. Casagrande, David. 1995. West River, New Haven: A study of problem definition. 58. Cole, Andrew. 1995. Bison, brucellosis, and the Greater Yellowstone Ecosystem: Applying a policy orientation to the problem. 59. Cooper, Andrew. 1995. Managing the managers: A case study of the Challis National Forest planning process. 60. Dumas, Amy. 1995. Koala management in Victoria, Australia. 61. Formia, Angela, Joanna Grand, and Zoe Rappaport. 1995. Sea turtle conservation: An evaluation and comparison of El Salvador and Mexico from a policy perspective. 62. Foster, Bryan. 1995. Babbitt’s plan for grazing reform in the American West: A critique. 63. Halberg, Derek. 1995. Defining the problem of the endangered Hawaiian crow (Corvus hawaiiensis). 64. Jacoby, Jennifer, Ilan Schoenfeld, and Susan Seyboldt. 1995. The National Environmental Education Act of 1990: A policy analysis and case study. 65. Lonergan, Kyle. 1995. Applying a policy science perspective to the Colorado Nature Conservancy: The Upper Colorado River Basin strategic plan. 66. Morton, Matt. 1995. Cascades International Park, Washington and British Columbia. 67. Nagel, John. 1995. Qualitative analysis: Examining strategies for a policy theory for management of large carnivores, and challenges of implementation in Idaho. 68. O’Brien, Kate. 1995. A critique of the South-Central and North Pacific/Gulf of Alaska action plan (Why professionals should complete the process of explicit problem definition). 69. Rutherford, Murray. 1995. A policy sciences view of biodiversity loss: Connecting with base values. 70. Scheuer, Jonathan. 1995. The challenge of conserving biological diversity in Hawai’i: What is the policy problem? 71. Wilshusen, Peter. 1995. Lake Champlain Basin program. 72. Ahearn, Laura. 1996. The Chester Creek Marsh: A prototype for watershed management. 73. Beard, Karen. 1996. Bison management in the Greater Yellowstone Ecosystem: An analysis of the draft interim bison management plan environmental assessment. 74. Beck, Jennifer. 1996. Private property rights and the planning of the Silvio O. Conte National Fish and Wildlife Refuge. 75. Davenport, Jane. 1996. The future of the National Wildlife Refuge system: The need for comprehensive legislative reform (or, bring on the lawyers). 76. Frohling, Nathan. 1996. The Connecticut River Tidelands Bioreserve: Case study in ecosystem management. 77. Hinman, Curtis. 1996. Central Sierra watershed analysis, California. 78. Holmes McKenna, Erin. 1996. Elk management in the Northern Range of Yellowstone. 79. Huffman, Phil. 1996. Property rights and river conservation: Using the Wild and Scenic Rivers Act to protect rivers flowing through private lands. 80. Martin, Bill. 1996. The Long Island Sound coastal zone: New approaches for coordinated open space management.
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 81. Nachiem, Lara. 1996. Applying a policy orientation to the issue of salt marsh restoration on the West River. 82. Palden, Jigme. 1996. Control of wild pigs in the Buddhist kingdom of Bhutan: A policy process. 83. Peck, Eugene. 1996. Restoring Massachusetts wetlands: A value-institution process. 84. Peters, Charles (John). 1996. Federal government and agency posture in the upcoming cooperative agreement with the state of Idaho for bull trout conservation: A briefing for Forest Service officials. 85. Portier-Smith, Alice. 1996. Solid wastes, New England. 86. Saltonstall, Kristin. 1996. Education for conservation: The ultimate hope. What’s new at the zoo? Lessons in implementation of effective conservation education programs. 87. Shallcross, Kathryn. 1996. Policy practices in history: 250 years of Mississippi River control. 88. Tenissez, Carter. 1996. Cowboys and critters: The showdown over shiner on the southern high plains. 89. Valdez, Ryan. 1996. International wildlife conservation: Case-North Luangwa conservation project. 90. von der Pahlen, Constanza. 1996. Greenways to people and people to greenways: A policy approach to conservation. 91. Woelflein, Louise. 1996. Beyond biology: Training conservation biologists to solve conservation problems. 92. Wright, Nancy. 1996. Endangered species. How to take the environmental bite out of international trade. 93. Yu, Hsiao-Man. 1996. Education as a conservation tool: Conservation education programs for protecting declining species. 94. Eisenstadt, Keegan. 1997. International conservation issues and strategies: Case study examples in Belize. 95. Evans, Alexander. 1997. Conservation in Belize: The leadership of Program for Belize in a policy analysis framework. 96. Gaginski, Thomas. 1997. A policy sciences analysis of the Nature Conservancy—Program for Belize Partnership under the Wings of Americas Program. 97. Gaillard, David. 1997. Addressing landscape fragmentation in the Northern Rockies. 98. Garen, Eva. 1997. Integrating conservation and development: A policy analysis of the Rio Bravo Conservation and Management Area. 99. Gonzalez, Carlos. 1997. The FAO’s international code of conduct on the distribution and use of pesticides: A good policy or a “feel good” policy? 100. Kass, Madeline. 1997. The Grand Staircase-Escalante National Monument: A wilderness designation quandary. 101. Lamoreux, John. 1997. A review of the latest AFSEG action plan using the policy sciences. 102. Landivar, Roger. 1997. Applying the policy sciences to maximize long-term success of conservation work in Bolivia. 103. Le Breton, Gus. 1997. Zimbabwe and the international ivory ban. 104. Miliken, Sally. 1997. The upper Androscoggin River Valley: A policy sciences analysis of community-based ecosystem management in New England. 105. Pinchot, Peter. 1997. The Balcones Canyonlands Conservation Plan: The role of citizen attitudes in ecosystem management. 106. Ramanathan, Shalini. 1997. Swamp things: Marshes, mosquitoes and encephalitis in Connecticut. 107. Reid, Josh. 1997. Forest health and the salvage logging rider. 108. Slosser, Nicholas. 1997. Consumption and conservation of shark: Integration of science and policy for the future of large migratory elasmobranchs. 109. Swantz, Shauna. 1997. Contrasting viewpoints and recommendations on the role of science and scientific uncertainty in Endangered Species Act implementation. 110. Tighe, Cristin. 1997. Malaria as a policy problem: Improving problem orientation and policy-making. 111. Ulgen, Huma. 1997. An overview of ecosystem management through the policy sciences. 112. Wojtalik, Amanda. 1997. Analyzing the red wolf recovery program and determining a successful strategy for its implementation using a policy orientation. 113. Block, Nadine. 1998. Public land management: A case study of old-growth management on state lands in Minnesota. 114. Bryant, Peter. 1998. Atlantic salmon restoration on the Connecticut River. 115. Burrows, John, and Christine Chui. 1998. Policy analysis of the Florida Keys National Marine Sanctuary Final Management Plan/ Environmental Impact Statement. 116. Bowes-Lyons, David. Towards a “sustainable” land-management strategy in Hertfordshire, England. 117. Cucchi, Anthony. 1998. The Mexican wolf recovery process: Turning short-term success into long-term recovery. Current prospects for wolf recovery in Yellowstone National Park. 118. Elwell, Chris. 1998. Analysis of black bear repatriation to the Big South Fork region of Kentucky and Tennessee, USA.
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 119. Finkral, Alex. 1998. Old growth in the White Mountain National Forest: A policy sciences approach to resolving resource management problems. 120. Gardner, Benjamin. 1998. Panama Canal watershed management. Mutual incomprehension or selective inattention? Creating capacity for public participation in natural resource management in Panama. 121. Gillseberg, Anne-Marie. 1998. Species reintroductions: Improving the process. 122. Kahn, Brad. 1998. Integration in natural resources management and policy in the Panama Canal watershed. 123. Lawrence, Jessica, Evan Preisser, and Jennifer Yelin. 1998. Vernal pool conservation in Connecticut. 124. Lieberknecht, Katherine. 1998. Wildlife conservation, a delicate balance: An analysis of the habitat conservation planning process in Texas. 125. McQuay, Andrea. 1998. Conserving mountain lions in a changing environment in the American West. 126. Paiz, Marie-Clair. 1998. Forest planning. Public participation in the management planning for Pisgah and Natahala National Forests, North Carolina. 127. Papazian, Jennifer. 1998. In search of reason: Bison management in the Greater Yellowstone Ecosystem. 128. Plavsic, Mila and Jason Sumiye. 1998. Integrated conservation and development projects: A policy analysis. 129. Rod, Brian. 1998. Conservation and development: Finding a balance. Developing an open space conservation strategy for the Adirondack Land Trust: A policy analysis. 130. Weinstein, Sasha. 1998. Sustainable land management and design. Regional urban growth planning in metropolitan Portland, Oregon. 131. Westerfield, Elizabeth. 1998. Guiding principles of sustainable design. 132. Whitney, Sarah. 1998. Will the goals be met? An examination of ARI’s general and regional plan with respect to protected areas within the Interoceanic Region, Panama. 133. Williams, Chris. 1998. National Park management in the Panama Canal watershed.
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     Location of study site or region of students’ case analyses from 1990-1998 “Species and Ecosystem Conservation: An Interdisciplinary Approach” course (see Table 1 for key to paper titles and authors).
 
  
 
   
 
 
 
 Conserving Biodiversity in Hawai’i: What is the Policy Problem? Jonathan L. Scheuer Environmental Studies Board, University of California, Santa Cruz Tim W. Clark Yale School of Forestry & Environmental Studies, Institution for Social and Policy Studies at Yale, Northern Rockies Conservation Cooperative
 
 ABSTRACT Many of Hawai’i’s native species and ecosystems are critically endangered, and attempts to reverse these trends are problematic. No one has produced and circulated a comprehensive definition of Hawai’i’s “biodiversity problem” as a basis for successful conservation. Because conservation actions are determined by problem definition(s), it is vital to have an adequate definition. In this article, we review the concept of policy problem definition, standards of adequate definition, and the history, status, and trends of Hawai’i’s biodiversity. We then document how diverse perspectives in the debate over “the biodiversity problem” in Hawai’i are themselves problematic. Five competing problem definitions are in currency—scientific, economic, bureaucratic, Native Hawaiian, and educational—and each has proponents and opponents. To evaluate these definitions we ask: Is our science adequate to conserve biodiversity?; Does the economic system help or harm conservation efforts?; Are government agencies capable of conserving biodiversity?; Would increased Native Hawaiian control improve conservation?; and, What kind of educational initiatives would help protect biodiversity? Four recommendations are made. First, improved social and natural science is needed and it must be integrated into an overall picture. Second, trust must be built among competing perspectives. Third, problem-solving capabilities must be developed. And fourth, prototype conservation programs must be designed and tested.
 
 It seems that Hawai’i has a “biodiversity problem,” judging by the numerous accounts of the demise of Hawai’i’s biodiversity that emphasize the goal of conservation and the difficult prospect of achieving this goal. While the existence of a “biodiversity problem” in Hawai’i has been acknowledged, no one has produced and circulated a comprehensive definition of the policy problem of conserving Hawai’i’s biodiversity. A problem is “a perceived discrepancy between goals and an actual or anticipated state of affairs”(Lasswell 1971: 56). Because conservation actions are determined by problem definitions, the lack of an adequate definition of Hawai’i’s biodiversity problem is undermining effective conservation action in Hawai’i. To improve conservation in Hawai’i, this paper (1) reviews relevant policy literature to clarify the nature of policy problems and the tasks necessary to create adequate problem definitions, (2) summarizes the history and status of Hawai’i’s biodiversity and projects its future trends, (3) documents diverse perspectives in the debate over “the biodiversity problem” in Hawai’i, and (4) proposes a preliminary definition and recommendations. Our research was performed in 1995 and 1996. We systematically reviewed approximately 100 newspapers, articles, and journals about conservation problems. Scheuer also carried out approximately 60 hours of open-ended interviews with government, non-governmental, and public representatives.
 
 While the existence of a “biodiversity problem” in Hawai’i has been acknowledged, no one has produced and circulated a comprehensive definition of the policy problem of conserving Hawai’i’s biodiversity. Because conservation actions are determined by problem definitions, the lack of an adequate definition of Hawai’i’s biodiversity problem is undermining effective conservation action in Hawai’i.
 
   
 
 
 
    
 
 DEFINING PROBLEMS ADEQUATELY The policy literature describes the concept of problem definition and the tasks which are necessary to create adequate problem definitions. Below we describe the nature of policy problems and the steps in forming definitions, including setting goals, determining and projecting trends, identifying players, their perspectives and values, and assessing what knowledge is at hand and what is lacking. THE NATURE OF “PROBLEMS” Everyday speech has us “finding” problems, the way we find our lost possessions or an astronomer finds a star. However, as Schön (1983: 271) says, “Problems are not given. They are constructed by humans beings in their attempts to make sense of complex and troubling situations.” Though this observation may seem erudite, this concept of problem definition does not apply solely to the work of academics and policy analysts. Rather, as Primm and Clark (1996) indicate, problem definition “is something we all engage in daily, ranging from common sense spot judgments to more in depth matters.” This has been recognized in many places and cultures. For example, a study of a Native Hawaiian group problem-solving practice, ho’oponopono (setting things to right), noted that problem identification is a first step in finding a resolution (Shook 1985). If problems are defined rather than found, it follows that many different definitions of a given dilemma can be constructed. As we discuss in detail below, different human perspectives account for varying explanations of causes, focus on different symptoms, apply different criteria for success, and even result in differing acknowledgment of the existence of problems (Schön and Rein 1994). In the policy arena, the self-constructed nature of problems would be of little concern if all problem definitions put forward were to have an equal chance of solving a dilemma. However, not all problem definitions are equally useful, and actions based on poor problem definitions can complicate matters. Brunner (1991: 291) observes that “Definition of the policy problem is important because further research—and policy recommendations, decisions, and actions—are misguided and probably futile if the policy problem is misdefined in the first place.” An example from Hawai’i illustrates the constructed nature and long-term effects of problem definition. Mamala Bay on the southern coast of the island of O’ahu receives the majority of sewage generated by Honolulu’s population. After lengthy court battles between environmentalists and the City of Honolulu over whether or not sewage treatment capacity needed to be expanded and upgraded at great expense, a judge appointed the Mamala Bay Study Commission with a charge to determine the appropriate level of sewage treatment. The Commission in their public statements recognized some of the characteristics and powers of problem definition:
 
  
 
 Everyday speech has us “finding” problems, the way we find our lost possessions or an astronomer finds a star. However, as Schön (1983: 271) says, “Problems are not given. They are constructed by humans beings in their attempts to make sense of complex and troubling situations.”
 
   
 
 
 
 Definition of the Problem. In order to decide whether a wastewater treatment plant should be upgraded, the exact nature of the problem needs to be defined. If clarity of the water is the problem (meaning too much suspended material in the water), then upgrading to secondary treatment may be a good solution. If, however, nutrients are a problem, upgrading may worsen the problem. If pathogens are a problem they may be eliminated by adding a disinfecting step (such as chlorinating) to the primary treatment without upgrading to the secondary level. If however, contaminants are discharged mainly from non-point sources of pollution, improving the waste water treatment plants will have no effect. The Mamala Bay Study will help address some of these important questions. (Mamala Bay Study Commission 1995: 4, italics added). Here we can see that multiple definitions are possible in any given situation and that the problem definition selected has a large bearing on what kind of future actions will be taken. As Dery (1984: 5) notes, “problem definition is a framework within which certain interventions are considered—and indeed defined—as solutions. Without this framework the same actions would make no sense.” Weak problem definitions are continually created and persist even when it is demonstrated by fact and argument that they are inadequate. This occurs because problem definition is usually a political exercise. Problem definitions are not always advanced “just for beauty’s sake or for insight’s sake,” but, rather, “problems are defined in politics to accomplish political goals—to mobilize support for one side in a conflict. To define an issue is to make an assertion about what is at stake and who is affected, and therefore, to define interests and the constitution of alliances” (Stone 1988: 6, 106). To understand the pros and cons of definitions, it is useful to understand that all players use rhetoric, “a persuasive discourse between and within ‘interpretive communities.’” Problem definition, therefore, “cannot be fully understood apart from the audiences to which it is directed and the styles in which it is communicated” (Throgmorton 1991: 153). Problem definition as rhetoric is the primary way in which groups communicate with themselves and others. All participants who advance policy problem definitions are addressing their calls to particular audiences in a style that is calculated to further their own goals. Rhetoric serves a useful purpose, particularly when conversing with others in the same interest group, but it acts as a barrier to understanding when communicating with outsiders. As we illustrate below, the debate over biodiversity conservation in Hawai’i has yet to acknowledge the constructed nature of problems and the central political role of problem definition to conservation policy making and action. To lay the groundwork for our preliminary problem definition, we need to
 
 Weak problem definitions are continually created and persist even when it is demonstrated by fact and argument that they are inadequate. This occurs because problem definition is usually a political exercise. Problem definitions are not always advanced “just for beauty’s sake or for insight’s sake,” but, rather, “problems are defined in politics to accomplish political goals—to mobilize support for one side in a conflict.”
 
   
 
 
 
    
 
 examine the characteristics of good problem definitions. THE TASKS OF ADEQUATE PROBLEM DEFINITION Creation of adequate problem definitions seeks to avoid the pitfalls of typical policy problem definition through gathering and analyzing a wide range of relevant information and forming clear measurable goals, which support the common good. To return briefly to the Mamala Bay Study Commission’s problem definition, we can see that gathering enough relevant technical data is an important step in problem definition. This task should not be underestimated. Forming adequate problem definitions, however, goes beyond analyzing technical data. The Mamala Bay Study Commission’s problem definition is an example of a narrow view of “relevant data” that largely ignores social, political, and economic dimensions of the sewage treatment problem. In actuality, much of the battle in Honolulu over sewage treatment has been fought in the political, legal, and bureaucratic realms, and has been driven by different participants, including scientists, environmental groups, regulators, and politicians, each with unique perspectives and values. Because the Commission did not consider this context, at least one commentator now fears that after spending nine million dollars on the technical study, the model for action produced will not solve the problem because it didn’t adequately address its political and bureaucratic dimensions. “On one hand, the model presents a unique opportunity for governmental agencies to tear down institutional barriers that exist between them and better integrate their various functions. On the other hand, unless this takes place, [the work of the Commission] will be of little value”(Marcus 1995: D1). As in the case of the Mamala Bay Study, people concerned with protecting Hawaiian biodiversity need to recognize that good definitions of policy problems require contextual data to explain the historic, social, political, and economic roots of present dilemmas. Wildavsky (1971: 139) suggests that context is important because “the context in which the issue occurs not only helps determine the decision maker’s perception of the facts and values but also the way which he seeks out, receives, and evaluates the information.” Because the Mamala Bay Study Commission was composed solely of natural scientists and asked solely for their expert opinions, the larger social context of the problem was largely overlooked. As a result, actions proposed may not be politically viable or achieve goals. Examining the context of a problem and including it in a definition, then, increases the likelihood that the goals will be reached. In the policy context, players can include individuals and organizations, and one of the most telling ways of identifying relevant players and their perspectives and values is to examine the problem definitions that have been put forward in a particular dilemma. “Perspectives,” refers both to the particular socio-economic profiles of individuals and the particular “lenses” of culture and training that they tend to use. Understanding both perspectives and goals
 
  
 
 In the policy context, players can include individuals and organizations, and one of the most telling ways of identifying relevant players and their perspectives and values is to examine the problem definitions that have been put forward in a particular dilemma.
 
   
 
 
 
 of participants is crucial, as the formulation of problem definitions is dependent on people. Thus, adequate problem definition involves examining all parts of a problematic situation, all the players and their possible interrelationships, what knowledge is at hand and what is lacking, and what circumstances are within control, to the extent possible. Anyone who analyzes a “problem” needs to work through the maze of facts and values involved to decide on a course of future action. “Problem definition is more than mere problem identification and description. At its functional level, it is a diagnostic process that isolates the causes of the problem, and illuminates a range of realistic solutions” (Primm and Clark 1996: 138). It is this process in defining the “biodiversity problem” in Hawai’i that we turn to next. To be politically viable, adequate problem definitions must take into account the myriad extant problem definitions and seek a common interest. THE HISTORY, CURRENT STATUS, AND POSSIBLE FUTURE OF HAWAI’I’S BIODIVERSITY A brief history Creating an adequate problem definition of Hawai’i’s biodiversity crisis must begin with a contextual, historical review of the dilemma and a projection of trends. For these purposes Hawaiian history can be broken up into four main periods: the pre-settlement period (70,000,000 B.C.E.-100 B.C.E.), the period of Native Hawaiian control prior to Western contact (to A.D. 1778), the post contact period (to A.D. 1959), and the modern period (to the present). In each period, new players and on-the-ground processes affected Hawai’i’s biodiversity. The pre-settlement period was characterized by the development of Hawai’i’s high rate of biotic endemism. Research indicates that the first islands to rise from undersea volcanoes were stepping stones for colonizing species that evolved into approximately 10,000 endemic species present today on the eight high and many low islands (Beverly and Wilson 1985). Ninety-five percent of all native species are endemic, many restricted to islands or parts of islands, resulting in a chain-wide rate of endemism higher than any comparable area. Because of this ecological and geographical specialization, and also the loss of defenses against common continental predators, Hawaiian biodiversity is highly susceptible to degradation by humans (Carlquist 1980). The second period began approximately 2000 years ago, when Polynesian colonists arrived with new flora and fauna, and fire. This marked the beginning of intensive human use of some resources. It is hypothesized that clearing of vegetation for agriculture and hunting caused numerous extinctions, for which there is evidence among birds (Olson and James 1982; James and Olson 1991; Olson and James 1991). Voyages back and forth continued, resulting in a few introductions of alien species, but from approximately 1778, contact with other islands ceased. In approximately 1200, a system of Kapu (taboos) was
 
 Thus, adequate problem definition involves examining all parts of a problematic situation, all the players and their possible interrelationships, what knowledge is at hand and what is lacking, and what circumstances are within control, to the extent possible. Anyone who analyzes a “problem” needs to work through the maze of facts and values involved to decide on a course of future action.
 
   
 
 
 
    
 
 instituted that managed communal resource systems, and protected what could be called “conservation values” (e.g., Kanahele 1986) by restricting social and economic practices throughout the islands and thus Native Hawaiians’ impact on the environment. Through the period of Native Hawaiian control prior to conquest, certain key components of Hawai’i’s biodiversity were eliminated, though much biodiversity remained when Westerners arrived (Cuddihy and Stone 1990). In 1820 the Kapu system was overthrown, and in 1850 land was privatized, ending much Native Hawaiian control of resources and society through a hierarchical, chief-based system (Kame’eleihiwa 1992). Between 1778, the time of Captain Cook’s arrival, and 1850, the Native Hawaiian population was reduced by an estimated 50%-95%, mostly as a result of introduced disease (Stannard 1989; Bushnell 1993). Westerners also brought new, more invasive alien plants and animals that began to degrade Hawaiian ecosystems severely. The commercialization of some forest and marine products also severely affected some species. By the end of the period of Native Hawaiian dominance, indigenous ethical, social, legal, and economic systems affecting biodiversity had deteriorated. By the time of privatization of lands (1848-1852), Native Hawaiian control was significantly eroded and was completely lost with the overthrow of the monarchy in 1893 and annexation by the United States in 1898 (Kame’eleihiwa 1992). This fifty-year span marked the beginning of the plantation period oligarchy. A few white families had nearly total social, political, and economic control over the population of Native Hawaiians and Asians (imported to work on the plantations) as well as most resources of the islands. In this system, the conversion of lands accelerated: lowland areas (					    
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